
, iâ lz >5

PUBLICATIONS

BY

ROY G. ELLTS



PAGE

PUBLTCATIONS BY ROY d. ELLTS

TABLE OF CONTENTS

Section I

Electrodeposition and iùs Apclication to DentistrY

1 Preface

The Electrodeposition of fndirect Inlay Models
ournal of the Canadian Dental Association t

vol. 4, fioo L, Jan.r 1938 PP. _L4

Símple Electrodeposition Apparatus. for Use in
Dentistry ( Journal of the Canadían Dental
Association vol. 9, rror Z, Feb., I943t

2-ro

11-16

L7 -2L

22

23

23-34

35-41

PP. 4-6e )

App1.icat j-on
Construction

of
of

the

the Deposition Process to the
Smal1 Acrylic Restorations

( Journal of Canadían Dental Association
voI. 9, no¡ 4, Aprilt 1943t PP. L57-L 1

Electrodeposit j-on and its App]-ication in
Dentistry. Bulletin no. 26.

Canadian Dental Research Roundation,Toronto:
L943.

Section II

Dental Education and General

Preface

Your Teeth - Your Health ( Journal of the
anadian Dental Association vo1 . 11, rro r 1O,

oc';. , 1945 , pp. 437 -447 )

Are Dental Cripples
the Cartadian Dental

Inevitable?
Association

(Jou.rnal of
vol, L2,

rro. 3, Mar., 1946r PP. LO7-113

No Mants Land of DentistrY ( American Journal
of. OrthoContics,
PP. 4L4-4r7 )

42-45
vol. 34, noe 5, May, J-94Bt



PAGE

46 -52

53-57

58-63

6 t,-6 6

6T -lo

7L-76

77-82

B3-86

87 -9o

Dental
of the

Education
Canaclian

Report {,o the Dental

2

Professi-on on Dental-
1,he Ontari,o Denba-l-

and the Prcrfessj.on (.1,rurna1

Educa.tion ( Jc¡urnal of
Àssocia bion voln 23t noo 2, Þ'eb", 'L948,

PP" 49-55

Dental- Association , voJ-" L5t
rror 1, Jan. , ]-949 r pp" 3-7 )

Limitations of a i-ransition Per"iod
of the Canaclian Dental Associ-ation , voJ.. 18,

Journal(

rroo 9, Sept., L952¡ pp" 511-516 )

How should the Curricula of the Va,rious
Schools be Evaluatecl? ( Procee.d.ings of the
Ameri.can Associati-on of Dental Schools , vol. 33,
L956.: pp.9B-1oo)

A Review
Ferti]-e
Journal,

of Dental Education Suggesl,s a

Field for Res
vol n 1", rro e 1.

earch ( Austra]-ían Dental
, Feb., 195 : pp, B-11)

Presiclent¡s Address - American Association of
Den{,a1 Schools ( Proceedings of tire -A.merican
Association of Dental Schools voI. 35, 1958,
PP. 37 -42, rePort o11 PP' B)5-

Will Todayts Plans Satísfy Tomorrowrs Needs
Journal of the Ontario Deni.al Associ-a-bion(

vol" 36¡ rto¡ B, Arlg,o 2 L959, pp" 4-e )

Out
of
flO ¡ 11, Nov. , 1959, pp.

Manpower in Dentist,ry
of the Canadian Dental

of the Past and into the Future
ühe Canadian DenLa1 Association

(¿s',"tel
vol.25t

7L 74

the Dentist (Journal

,

Association , vol-. 27 ,
non L, Jan. , L96Lr ppn 3-6 )



PAGË

91

92-97

98-110

111

Ĵ
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PREFACB TO SECTTON I

El.ectrocleposition and i-ts Application Ùo DentistrY

In the early decades of the twentieth century considerable

in{,erest was shown in the ad.aptation of 1-he principtr-es

governing electrodeposition, to dental procedures. Prior to

this nl-rmerous attempts to apply it to the dental field had'

been tried. and- discarded. The papers which are attached

hereto, culminated. in the publication of a monograph on the

subjectj issued by the Canad.ian Dental Research Foundation in

Oct,ober L943.

During the 194ors and" 19$Ots the fabrication of dental

models, electrolytically, for the production of inlays and

crowrìs (parl,icularly porcelain jacket), I^¡as common pracÙice"

The apparatus required was simple and inexpensive to assemble.

It provid.ed the most accurate method known for the

rep,roduction of an impression. The surface of the model

produced was hard and clean.

The introduction of new, hard surfaced, accurate model

materials in the last decade, which match all the advantages

of .the electrod.eposition process and which by comparison, are

superior üimewise, has resulted in the virtual elimination of

a once useful technique.
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The Electrcã.eþasiitciz of läriire'ct fuil'*3'
ï /l'., .1 n'i ,. i,
l- V À \,¡ L.t L, vJ

by ROY G. lìl.LIS, Iì.D.S. (rldel.), D.D'S., B.Sc. (l)ent')
A¡socitte Prolestor ol O!etttite Denlis!ri, L! ' ol'1"

l[r,iURING thc Jlst lralf ccnttrry d,:ntistry
ll-'rt ytos l'itncsscd miìtì)' grcxt tclvnnccs,

so that it is norv rvell cstablishccì in the

iorefront of tl,e itrll>or'..rirt prnfcssions.

To aclriclc thìs cncì ttttrcii v:rluabic origi-
nal rvork has bccn donc by' individuai
meurbcrs of thc plofcssiori atrcl tlruch lrrs
been learnecl frorr tlre cxpeiie ncc of
othcrs. Wc h:ivc turnccl rcpeatedly to tli<:

alli..d arts an.l scicnccs anrl the l:norvl-
cdgc gainctl ùr.- lrrve aclr¡r1ç.{ to ortr orvn

specific nccds.
T'hc priirciplcs gor.trning tìic Pro-

ccclurcs outlined hcrcin apply to the
-dental application as l'ell as to thc trlcìcs
in qr.resiion. 'lhc rcsults obtaincd ir.l

eiiher casc arc .lepcnclent uPon tlrc prin-
ciples of clcctrolysis. It ìs kno*'n that

cluring tile concltrction of clcctricity
through a solution, chc-rlical tlecomposi-

tion tal:cs pl,rcc ancl tlie nietal containecl

therein is dcpcsir.c'd in its pure fcrnr. Ry

this nic4ns it is possiblc, firstl¡', to cleposii

a thitr vcneer oI onc mctal ui;on a¡rother.

namely to clcctroplatc it, lnci scconclly, it
is possible to lay a mctellic dcposit upon

an object, ri'hc-thcr that object bc nrcirllic
or non-mctallic, lr'ithout acturl trnion t¿k-

ing placc atd thus to L,Lrilcl â counicrlr¿rt
¡o ¡6ç ç1.'jcci. l'his lette ¡ l)íocess is kncrt'n

as Elcctroforn'ring.

El.ucrtoPt.xl lxc

In tbe elc-ctroltlating trade tltc articlc'to
be 1'latecì is of a r.¡ict¡lIic It¡tttrc antl

thereforc a conclrrctr¡r of clcctricit¡' It is

attachct! to the ncg:rtivc tcrrninll (cath-

ocle) of a brrticry or stritablc sotrtcc of

currcrrt and is ¡lacccl in a tank containing
a sclution of a salt of the mctal to be

depo:;ited. Á. piccc of the sarnc nrctal is

atùchc-tl to thc positivc tc'rnrin¡.1' (en'ode )
ancl 'lrlrrcccl in tlic' iank, birt not in co¡riact

ç'ith the cathode. Whcn the ctr¡rcnt

passcs, the mctal in solution is clclrositcd

upon thc ca.thoclc, *4rich is thc article to

L'e platcd. Tlrc anode, on tire othcr lilnd,
griicluall¡ gocs into soi:¡tiotr.

Et.rcrnc¡l'oRlt txc

In tlic clcctroforlnii.rg PÍaicss thc dc-

position rna;'tal<c P1;1úe IrPoti a sitr.f¡'cc

ivhich is not nct:rllic, i.e., a tlotr-cor'tlttct-
in,q surfacc. 'i'n'o otrtsiancìing cxarnplcs

of the use oI clcctr-oforrring ìn tllc lr-:;l.ii:-
facturing rvorJcl are thc proclr-rction of
phonogiaph rccorcìs rrrrtì clccirotf i;c. In
the pl'ronc,grapii rccorJ incltrsiry \\'c sc3

thc proccss oi thc forr.l.l¡tiorr of ¿ "rìcgrr-

tivc; by elcctroclcposition, íron.r I \\'íì\
positi-"c' Elcctrotyl-'c, orr thc othcr hirntl'

Învoi,'es thc forlnation of a "positive"

fronr a rvlx negritivc or imprcssion' 1\

bricl clcscri¡'tiorr of thc ¡ioccss of r¡ak-

ing a rccoi.ì is otrtlinc.l here f¡orn thc

o.'àrll of "Bltim anc'l I'Iog:''l''oolrr" (1)'

"Tire original r','rx rccorcl is first co;rtctl

rvith grapl itc rìPorì r','hictr coppe r is 
-cle

positecl to form ã "nrrster pÍirtc" rviricir is

ã negative. Jirom this pllte onc or- nrote
"nloih"t p1'rtcs" are ml,lc by elctctro-

cìcposition. l'hc nrotlrcr plltcs arc 
.posi-

iir es, ancì scrvc ''1s tllc fortlrs orl ri llicll thc

fin¡rl nrrrtriccs or "strtrl-rping plrrtcs" I r
tlcpositccl. J'hc frct thrrt sriisfircio!-y t('-

,rit,r a^,t bc obt¡inccl cvcn aftcr scr-crttl '1

i prescntcd at tlre Oriirr*'rr Denlrl Society Àfootlrly. ]fcetin¡1, C)ctc,bcr 1S, 19lT

Jotr. C.D.1I., J:ttt:rtti, 1!J8 ' 6 o
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7'he Elec¡rotlcf,o.ritiott ol Inlirett lrltl Å[orlclt

"gcncrations" of pl:rLcs havc bccn m:r<lc
is goocl eridcnce of thc rccuracy of tî-
procluciion." ,{c;oL.ì irrg to the sa¡11¿

authors, "It is thc tnost âccrrríttc mcthod
of rci.>roducing a nictallic surfacc." Per-
haps it. is not assurning too rluch to
accept this stntcnlc¡ìt as bcing tnrc fo¡ the
reprocluction of nc:n-nlctallic sr.rrfaccs
also. The procluction of clectLotypc is

carriecl out as follou's. Tlie originirI typc,
after bcing set ì-rp ancl correctc<ì, is pre-
parecl anci 1;rcssecì into a block c'f u,ax.
Thc imprcssion so obtaincd is a "ncga-
tive," ìnto l'hich mctal is to bc dcpositcd
by electrodcposition. Closer examinalion
rcveals thc fact that thc prodLrciion of
elcclrotypc and tlìc clcntal application of
electrodcposition to be discussecl hcrcin
arc sinrilar proccsscs. In cach câsc an

impression of rvax or cquivrlcnt lnrtcrial
is obtainecl of the articlc to be rcproducccl.
By electroclcpositiorì a i;ositive is fornrccl.
l'Jrus x'e mny stu(ìy tire clcctrotlping in-
dustry ancl collcct nuch valr-rnble cllt:r for
the olrct'atiori of o,ir o*'ti elcctroforrning
api)arxtus cvc-n tlroLrglr it is on a v('ry
mrÌclì reduced scalc.

Rtqurnr,rtlNts

l-¡orn thc stucll' suggcstcd abovc l'c
fincl that the first and most obvious
requirernent is sonrc source of dircct cirr-
rent at a constant, rclativcly lorv voltagc
(6-12 V.). Battcries n'ould be suitablc
but they are in neccl of continull care
ancl recharging. To élenerate the current
by mcans of a lorv voltlge d¡'nlnro uotrld
req'-rire tl¡e installation of crrpensive

equipment. It is possible, hox'cver, to
adapt thc altcrnatir.rg current as suppliecl
to our oflicc by a sirnple ar.rcl incxpensive
arfxngetrlcnt. The outlinc and the appa-
ràtus suggcstcd bclorv is foLrnd egually as

IìOI' G. }ìI-I-IS

setisfactoi;'on thr:110-t20 volt ó0 cyclc
cil:rrit, :is on thc 11C-120 volt 25 cyclc
cilcr-rit. Ry mcans of a srnlll trnnsfornrc.L,
such as tirc Lioncl toy transfointer (type
WX, t0 \{r, z) cyclc) sccondary r.oltages
ran¿¡ing f¡om 3 to 17 volts arc availablc.
Converting the alternrrting crrrreni to
di¡ect cr¡rrcnt is accontplishccl vcry sinrply
by nrcans of a dryplrrte rcctifier (such as

Rectox Unit S. 69i62?" nmdc by Vesting-
housc) . Finally, a simple ¡esistance to
reduce thc ampcrage to u'ithin thc lirnits
rcc¡uired (for coppcr 10-15 antp. per
square foot) is a )0 or 60 s'att larr.rl>,

u'hich is conncctecl in thc circuit in sc¡ies.
(See Fig. 1.) Thus, vcr¡, inexpensively,
probably not excceding eigl"rt dollars, the
cur¡cnt is adaptccl to mcet our require-
mcnts. It is not suggcslcil fo¡ one nlinutc
tliat the abor.e mcthocl is the only u'ly to
accomplisb this, br-rt a clcsirc to rnake the
sct-up'simple ancl inexpensive has bce.n

kc'pt forcrrrost in mind.
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In order that thc voltage and an.rlrerage

across the tank might be recorclcd, a volt-
meter ancì amrrctcr r.nay be r.cry rcaclily
connected in the circuit. Thc voltrneter is
connccteci in parallcl a.nd the atnn.rr-'te.r in
series. Ilori.cver thcse figures hlvc been

tabulrtcd for thc circuit as scen in
Iìigurc 1, ancl the ¡esults a¡e given in the
follo*,ing table.

RrlatroNsllrp oF SricoND,{Ry VoI-T,\cris

To Ar'tpun¡GE rN 1'urì Crrrcu¡r' Sr¡owN'r

The lotrnal. ol 'I'/tc Catta,lia ¡ I)et¡tal A¡¡oc)ttion

í.

âc
R,, r';f ;,7

fro, tt'"'"*r,

'ti"k

Ci,cuif Q"l l;r,
.Figure l.

T/te circttit ortline as ttgges!ed

+v.

The first coh:nln of ligures re¡rresents
the range of seconclary voliagcs possiblc
r','ith the transfoinrer suggestcd. The
seconcl and thi¡cl columns replesent the

respcctive nunrbcr of nrillianrlrcrcs avail-
ablc u'ith this range of voltage rcaclings
n'hcn using the 50 or 60 rvatt resistance

bulb.
The solution, acting as tlre conclucting

mecìium and source of nretal supply, in
which the deposition takcs place, is called
the electroiytc'. It rvill cor:rsist of a salt of
the ¡neta! to be depositcd. In ihe case .of
copper, copper sulphaie is used ex-

tensively. According to Iìrccrnan and

Hoppe e), 24 to 32 ounces to the gallon
of vater pror-ides thc nrost favourable
limits of concentration of crystallized
copper sulphate. It is knorvn that acid
solutions are bcttcr concluctors tìran o¡cli-
nary solutions, ancl sincc tltc rvllolc llro-
cess depends on the degree of concluctivity
through the elcctrolyte, it ìs expetlient to
use an acid solution of coppcr sulphate.

r It is fc:,nd tli¡t thc sanre circuit, using the
same equipruent on thc f f0 V., 60 cyclc line,
gives thc same reeclings as sct out in the abovc
table.

VOLTS

lix¡rr t',

rlrcrcirl :
g.rllon.
Cf (iìSiis, ;

phetc ,1.

bctri c.n
musl nir¡

'flrc ¡.

follou s:

Crystti c

Conlnrcr
\X/atcr ..

Llìc t

Proccss :

tcrial, srr

is cic'sirrr

as contlì
thc eli'cl
ing thc ,

r"hicir I

placc.
Âll p

strr.rctctì

cotl,.luci.i

tacts, s'l

PCnrìtrn(
Tirc r..i
vcr)' lli(
of thc r

Tirc ¡

I¡,tic,.lr
is b,:sl I

Iargcr tl
l'irc

rvhicll t.,

is to tr1
scpl rii i,

un lCitì

placc:'

objcct ,

placc is

mtrsi It
trc:l t ¡llc

of r','o.-i

Lrc rcn,
b1' tii-'.'
(slic i i.r '

of ¡iL.r¡

õ0-$'ATT 60-$'^TT
R}JSIST¡\NCF) RT;SISTÀNCE

BUI,Iì RULN
ùfII,I,I,4.}fI'ERËS }IILI,IÂ]f PERES

PRIrr,r.nY
Vor,T.4,cD
I l 0-120

7
I
0

6
4

5
0
a

6
.l
2
0
8

I
I

4
5
5
6
7
I
8q

I
10
11
12
13
l3
13
14
l5
15

f'l
û
Eì
Fl
o
Þ

hÉ
À'
zo()
f't
U)

Êl

)
È,
a-t

Êl

3
z
tn
Fì

Þ
t¡l

28
36

42
4't

56
57
60
61
6?
II
75
78
81
'¡9
83
8ü
90
93
9$

63
79

166
l?0

ðo
95

10õ
72t
723
t24
L26
132
ts?
t42
L47
r61
152
r53
1õ5
159
t6s

lô.7
17.5

r.8 ¡
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Experts igree tiìat I r.o 10 ounces of com-

nìercisl st,lphLrric acicl nre rcqr.rilr-rì to tlre
gallon. ,{s thc aci¿ co¡ìccniration in-
crcases, thc solubility c,f the copi''c'r sul-
phate decrcascs, so that thcrc- is a brrlance

betrveen these t*'o in solution, s'hich
must not bq' or,crlookecl..' 

f."hc. etcctroil'te fo¡mula .¡.'ould be as

follos's: r

Crystal copper sulphatc......,..... 24 ta 32 ozs.

Cornmercial sulphuric acicl...... I to 10 ozs.
rü/aier 1 gallon

The tank x'l'rich is emplol'ccì in thc
process sl¡ould hc of a non-corrosivc mr-
terial, such as lcacl or gllss. In gcncral it
is clesirable to Jreve it as largc irnd dee¡:

as conditions justify. ,{ Iargè r-olru¡c of
the electrolyte is advantageous in recìuc-

ing the efÏect of chanscs itr conccntration
n'hich mal occr¡t as electrcl¡'sis takes

place.
á.ll parts of the ci¡cuit should Lrc con-

structecl of a mate¡iai rvhicir is a good
corrdrictor, such as. cciri)er, ar.lcl all con-
tact.s, rvlrerever pc.ssìble, shoukl bc llrr<i,:
perntanc-nt, eitl,cr by sokìcr:ing or bolting.
1-hc resistnnce of â sìngle poor co¡rt¡ct is
very great, and m:ry allcct the eflcienq'
of the epparatus seriorrsl¡..

fhc anode of coppcr n'ray be of elcctto-
Iytic, clras.ii or rollerl copper-the lattcr
is bcst a¡rd should iravc atr area rvlricl is

larger than the cathode area.
-Ihe cathode n'iil be thc objcct on

wliich o¡ into n'irich thc electroclcposition
is to take place. If it is ¡rctaliic merely a

separating meclium is necessary so thet a

union bctrve cn the ts'o wiii not takc
place. Graphite is satisíactory. If the
objcct on lhich tl"re dcposit is to take
place is a non-conductor, then the surflce
nrust be rendcred concluctive by special
treatmcnt. If it is porous as in thc casc

of s'ood or plsstcr of paris, it mt¡st first
be ¡enderecl inrpervio. s to tire electroll'te
by mcans of a coet o[ rvrx or varnish
(shcllac) ancl thcn condirctive by meens

of graphitc or coppcr: brc¡nze. If the sur-

facc is .inrpcrvious suclr as wc havc s'ith
i.\'ar:, or del'rt:rl compoLrncl, thc'n it nccC
onli' bc trc-atcd to rcnder it concluctivc,
thi,t is, apply thc graphite or cofpcr
b¡onze.

Cri¿u¿c'l ¡Rrsrrcs oir Deposr lro¡¡

Our stucly of tir. gcncrel elect¡oform-
ing ancl clcctroplating tr¡rdcs nor',' turns to
thc factors u'hich inûuence tire cha¡acter-
istics of thc dcpositecl n'rctal. The finer
the crystals of the cìcposited metal the
smoothcr, strongcr antl harcler u'ill bc the
deposit. Tbcre are still many unkno*'¡r
factors rvhich influence the cha¡acter of
the dcposits but sonre of thc knori.n fac-
tors are to be considcrccl. The first knon,n
íactor is thc currcnt clc'nsity. Current
dcnsity, accorcling to Frcem:rn ancl lJoppc,
ma1' be delincd es "the numbci of am-

peres pcr unit a¡ea o[ catl.rocle," a¡rc] is
givcn usually as so nlrn)' arnpeles pcr
s(luafc foot. Vhilc opinions varl' as to
ihc optin.rurn alnperagc pcr square foot
fcr copirer dc¡:osition, for generel pr.rr-

poscs 10 to 1) arnpcrcs pc-r square foot is

acceptccl. The effcct of increasing thc
current clcnsit¡', accorcling to Bancroft ancl

other autliors, is to dccrease the size of
the cr¡'stals rvhich a¡c fo¡mccl. Hol'ct'e¡,
there is a clefinite iinit to the ratc at

rvhich nretal can bc clcnositcd and still
produce dcnse cìeposits. This limit is

called the "critical" currcnt density ancì

if it is increasecl abovc this limit thc de-

posit prochrccd is soft, loose, spongy ancl

reddish in colour, arrd is spoiien of as a

"burnt" deposit. The burnt deposit is

highly urrsatisfaciorl' ancl is to bc avoiclecl.

.ó,s the "critical" current clerrsity is ap-

proachecl thc evolution of h¡'drogcn at tlte
cathode is scen to increase.

The conductivity of the electrolyte has

an in'rportant br:aring on the character-
istics of thc dcposit. The conductivity of
the solution govcrns the potential drt'r1'r

through it. A high pctential drr:P

thror.rgh the solution as the restrlt of a
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lorvcrrng of strll.,hrrric aci'ì, favours thc

forrnatiðn of laigc crystals and this ¡c-

sults in thc air¡cirar.rce of "ttccs" on tlrc

surfacc of tltã dcposit' Unfoltunatcly,

during thc proccsi of clcctroll'sis it 
.is

founJthet tlìerc is a graduirl clccrcase in

the aciCitl'a¡ld a corrcsponcling incrcasc

in thc .ópp.t sulplrate conccntration-
ov'ing to the fact that more coPPcr- ls

dissoívccì frorn thc anode than is usccl at

the cathode. 'Ilic excess coPPcr takcs trp

the sulphuric-a.cicl to form coppcr sr-rl-

ohltc. ilrcLc forc u'iakcns tlrc acidity of

th. .i.ctrol¡'tc, tcdtrcing its concltrclivity

ancl incrcoiing the tencìcncy to form

roucll cìcltosits atrcl "trccs."

Ãg;t^t;on of tlrc clccl'Lolytc isenr¡lo1 c'l

fo, il,. I)trrtrosc of insuring rrnifornlity ol'

conccr.rtr^atiôn of thc solution rvhich irl

tum maintains a higli tlthotlc elhcicncy

and ilrercforc a lcsscnecl ter-rcìcncy to pro-

ducc hyclrogcn ancl hencc a clcnse, harcl'

col)trcr ,lcposit. "Fiorvcvct' rvhatc vc'r

n åú,o¿ is u.".ì for aQit:Liit-rrr, rrlrctlrct 
. 
it

be b1'thc intro.luciion oi rir or l;y

nrectranical mcans, therc is clanger of

oarticlcs fr,rin tlLc atloclcs bcirrg kc¡t in

lus1r.,'rio,, ancl giving risc' to a t orrglrrrcss

on thc cathodcs." (1)

1'hc tetnpcraturc of tlìe clect'ol)'tc ttill
also affect the characteristics of the clc-

posit. 'I'hc crystrls clcpositc'ì il hiCli:t

ieml,ct attrres arc coals( r tlrrn tllosc dc-

positc,ì at lo*'cr tcmpcrattrrcs and hc¡cc

ihc dci,osit s ill bc coarscr' 'I'hcrcl orc

the taril; shoulcl be in a relatively cocl

place, i.e., as'ay from racìiators or other

soutces of heat.

DriNr¡r. l.'rctlNtqur

The cquipmcnt nccesssr)' to preplrc an

imr>rcssioì ior inscrtion into thc clcctro-

.le¡,ositing trnk is siniplc nncl incxpcnsi.''c'

It ;onsists of:
'1. Bunsen burner
2. Glass slal>

l. Canlcl's biiir brtrsll
11. Sticky rvex--pink l>ese s'ax

I. Copi-'cr s'irc (2'4 G ancl i4 G')
6. SPrtula
7. Pair of scissors

B. GraPhite
Tlic iopicssion takcn in conlpound or

'*ax ilt a col)lìcÍ Itrntl prcs':nts a non-

condtrcting strrfecc, sinlil¡r to tlrc ttn-

olcssiort t-rkcn of thc sct-trp t¡'pc in thc

ilc'ctrotyl,c Proccss. It prcscnLs a.surfnce

in',1',crt'íor',, to the clcctlolytc.a.ntl tlrcrc-

foie nccds no treatnìcrìt in tlris rcspcci'

For thc PlrrPosc of rcnclcritrg the surface

o con.luåorlthere arc trvo mctliums avaii-

al.>le, nanrcly graphitc nnd coi'1rcr bronzc

Þorvrk'r. Tlrc irnportlnt pro¡cLttcs ot

,ucl, a nrccìiurlr arc tli¡t it l-tc (1) a goocl

con,luctor, (2) of an .extrcn:' cìcg¡5c 
.o{

fincncss, (f)' tl'rt it lrosscss colloidrl

prope rtics. Of tlic trvo ¡lc<.liutns rnen-

i;o,,c.l gt^pttite sectls to possess thesc to

a trt'aícr dcgrcc thln coi)l)cr brorlzc

ooí,1.r. Tlrcllr,i¡tl'itt rïr'ìi b.' trsccl as e

ir" nort,l., an-d ãustctl onto thc surface

o,'ii',',,.i' lrc usc.l in thc r"'ct st¡tc' In thc

clcctrotrl:e inclustry in fontlcr ycars .it
o'.r.*¡lo¡'.cl in thc rìry strte btrt in
,.c"nt ¡ä.ri s'ct grlplritc lrls bccn r-rscd

alr¡ost trni.'ersally, bccause of bette¡ con-

cluciivity an.l be catrse the cìusL rvas in-

iurious to the hcrlth of ilrc s'orllcrs'

þ1... on a srllrll gllss slab cnotrgir

gr.rphitc (Aqtra Drg''A'clr'¡scn 
, 
tol'o'l: 

.

Cor¡orrtion) to colcr I Pln s nea(ì arrlr

niix rvith rbotrt onc drop o[ s'atcr' r\
rvatcrv sttslrcnsiotr of gr:rphitc is obtirincd

rvhìclí can'bc printecl ovcr tlrc cntirc uax

ot .o.1ror.lnd^ impression sr-rrfacc' by

nr.on, åf a 6ne camcl's hnir brush'

(Fig. z.)' líntuit bc rcnrcml¡crcd that thc coppcr

dcoosition rvill cxterld to thc lirnits of thc

gtä1thit", so tlrrt thc cxtent cc-,r'crcd crn bc

Fo,rirotl.a by thc carcful phccnrcnt of tlre

gra1,lritc. Ñotu sul'jcct .tlrc 
u'ct fti.nt:tl

I-rr"srion to a .qentle dr'rtrght of rir to

.lri tlte surfncc. Hx¡minc il for prttlrc'

iirlt tnigltt lrn'c bccn nrisscrl arrcl totrclr

tl csc r.'ütt tlrc u'ct graphitc and clry' The
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'1'he Elactrcrlepatitiott ol Irtrlirccl Ittl4' ÃÍodelt

i1¡;aboui thrcc-ctuflrturs. of ar¡ ,inch 
frcc. A

* ¡'-;:carricr is norv nlacle rvliicir scrvcs t*'o' --z;' I ::-pirri)oses; lirstly, thrt of colnlrlcting thc

circuit, and sccondly, that of carrying the

inrprcssion into thc eleciLolytc in tbc tank
anrl a.t thc samc: timc ensuring that ali
parts of tlrc catlrodc, othcr than thrt sniall
iection to be dcpositc.l on, arc insul:ttcd
from thc clcctrolyte. (Scc Lrig. 4.)

Â piecc of 11t gauge co!)i)cr *'irc about

5 to 6 inches long is usccl. At onc cnd a

section about l. to 1/r inchcs long is bent
at right angles to the rctnrrinclcr ¿rtrtl trvo-

thirrls of this scction is flattcrlccl. T'lrrotrglr

. Figure 2.

Tltc graþhite ttited on a sltÙ.tn,l p,rinted'it¡lo t/:e inPrcssion sttJtce.

use of coPPer bronzc in thc author's

hands has not bcco very satisfactoLy be-

cause of the cìiflìcLrlty of rcnclering thc

entire arr:a of the irn¡rression conclttcting
to the sarirc extcnt. J'he tesult r.''¡'s a

modcl. ryith pntchc.s nrisscd invariabll'.

. The second stage in thc proccclurc is

that of mll<ing arraogcurcnts for thc in-
clusion of the ir.npression surface, no\!' a

concluctor of elcctricity, in the clectrical
circtrit. Thc graphitcd irlprcssioir strrfacc

is to all i¡rtents and l,rrtlroses insulatcL'l b1'

the compoLrncl inrprcssion, unlcss somc

part of thc copper banC arotrncl thc gin-
gival region of tbc imprcssion is lcft
exposccl and the graphitc carriccl oLrt to

mect it. I'his happcns in many cases but
for thc case in u'hich it clocs not, pro-
vision must be rnaclc for clircctll'bringing
the inrpression sutface inio thc circLrit..

.4. piece of fine 24 gauge (8. & S.)

coppcr n ire, al>out tx'o inchcs long, is

tal¡en ancl at onc cnd about one-eighth to

onc-quarter of an inch of the s'ire is bent
on itsclf, thus forming a shepherd's

crook. (l:ig. 3.) T'he loop formcd is

nos, straddlecl over the gingival portion
of the b¡n.l so th;rt the short encl con-

tacts sotne part of the graphitccl im-

pression surFacc, a point pr:e fctabl¡' s'hiclr
is not a prrrt of thc area of thc inlal'
prcprration. 'l'he rertrainin¿¡ long scction

of tlrc u'ire is no\\' \\'rxPPCcl aroLrn.l tltc

outsicle of the coplrcr bln.ì and stuck to

it at onc spot with stick¡' l'ax, leaving

tií)
:,J
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Thc ftrst tte! .irt tt iri.ng rbe gr,rphiteci
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7'/'Le Joarttd ol 'l'hc Ctt)ttttlirtl I)c¡ttttl ¿l¡¡ocitlìon

Iigtrre 5.

Tank sùotitg cttt¡tectiou: and suþ!,otring lttrt.
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this fìat platform a 22 gaugc hole is
drillecl--about one-cighth oi an .inch
from thc end. b¡o\\' all L-,ut thc flattcnc-d
portion and about I1/2 incl-tcs of thc
opposite encl are co\.ered rvith one-
sixteenth inch of virlcanitc to insuiate it.
The wired inrlrrcssiorl is nos, seatecì on
the flattened plaiforni on thc clrricr ancl
tire frec encì ol rvire n4rich \yas left is
pnsscd dorr'n th¡ough tlrc lrolc on thc
platforni and rçound around thc cnd of
it. This ensures a gooci conlact at tliis
point in the circuit. rl strip of ordinary
$'ax abolit 2 inchcs Iry t/r, iÃclt is cut anå
uzrnrcd very siiglrtly (enough to make
tbe tvax bcnd readily) an(l *'rappcd
around thc band. Elery'portiou of ..tnl
exposed is norv cove¡cci rvith rv¿rx ancl
sealed so that tl¡e electrolyte clnnot pos-
sibly come into ctrntact s'ith ii. l his is
thc cathodc te-rminal.

, T'he imprcssion no\\' prcpare.i is rcrrtly
for insertion into tbe ðlcctrolytc in thc
tank. f'he elcctrolytc fornrula has bccn
givcn pr*'iously. A picklc jnr or lìsh

borvl makes a suitirble tanl:. J'l.rc tt,o
supporting bars across thc tank should be
goocl concluctors, such as copi)cr (V2,, ,
/rrr) *'ill't suitrblc conrrcctiorrs sol<lcrcrl
onto these bars, to n'hích the cathocle and
anocle nial' bc attachcd, respcctively. ,A
simple ancl yet strong contact is obtaincd
by using scre\\¡s ancl thLrrlrb nuts for this
purpose. (Fig. 5.)

Tire anocle is simply a bar or block of
copper 'çvhich has a short 12 gaugc
copper rvire soldcrecl to it for thc purposc
of attaching it to thc anoclc supporiing
bar over thc tank. Care should bc'tallcn
to sec that the soldcred joint docs not
entcr tlrc solution.

The anode ar.rcl cathoclc' icnninlls arc
non' reacly to bc piacccl in thc tlnk. f'hc
clil,tance thcy arc apart rncl tlre rclation-
slrip bctr.,'ccn thcnt in so smrrll a trnl<
sctsnls to llrrye littlc clfcct on tlrc clel-.csit
or r¡tc of clc¡osition. 'l'hc crrlrcnt tlcnsity
reqrrirecl for tlle piccc tnust no*. bc csti-
nratccl. It *,as previously strtcil thrt l0 to
1) ampcrcs per squîrc foot for col)pcr

.12.
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'l' l¡c Llr:ctrrttlc po-ritiott rt t' Itttlitccl ltrlal' AIrtl eÌ s

ancl acid col)Pcr sul¡rhal'c clcctroll'tc ses

s:rtisfactol¡'. 
^ 

iv,¡c Inti';t tlicrcforc calcuiatc

rorrglrly ti," or.,', oI tbc Srrl-lriit'ì st¡r'-

fr.". tlot tlre bicuspi,l irnlrrcssiorr 1/¿, irrclr

,liarnc;tcr and a brncl l'7 íoch dccp s'c

hayc .41t sq¡afe incl'res erca. In tlrc casc

of a currenl density at thc rate of 1t a'm-

bL'rcs l)cr squa[e foot, tlris snrllI arca

ï,,oul,l'r.qr',iå 46 nrilli'rirìpcrcs' Adjtrsi

thc currc'rit accor(ìir'ì.gl\'1n(ì s\Y;tclì it on'

For a molar threc-c:ighths of an inch

cliar.¡.¡ctcr ancl one-h¡tlf inch clccp, 7i milli
anrpcrcs l'ould bc tequirecì' ¡' f Lrlt

n',o^utlt itnpression u'oulci rc.clu i re aPPI ox i -

rnately 1O'0 millialnpcres Pcr sqtrarc inch

of snrfacc.
Thc timc factor is an inlportlnl con-

sicle¡atior-r at this sttrgc' Enotrgh coPi)er

will bc clepositccl at the abovc ct:rrcut

clcnsitç rltc to fc,;tll a shcll ivhith nr;ry l'c

uscd itisfaclorily altcr fotrr lrours irl thc

tank. Ilorvo'er 10 to 12 hotrrs u'ill P¡o-

duce a sheil oycr rr/, nrr^, thick. T'Ìrtis if
thc imnrcssion is 1rrrt irr ilrt r'¡llk:r[ 6 ¡ nl'

o, 
"u.^n. 

lltcr nni Iclt or'<:rniglrt, by thc

next mol:ning arrple coPPcr n'iil 'uc iìc-

positccl to eãsure- À \¡ery,s.trorrg.moclcl'
' Th" shcll is norv t¡rickiy brckccl rrlr

x'ith a houscholtl cen')erìt, stonc or a lou'

fusing mctal, strch as Ìvfellottcs' Thc

modci l'ill norv bc complcte l'hcn tl.rc

co¡ntrouncl itnlrrcssion is rcnrovcJ, bcing

careiul not tã ovc¡'hc¡t thc cont¡orrntì

n'Ìrcn cìoing so. The ciark grephiic sur-

face n.ra¡' Ëe cleaned off u'ith a b¡ush'

Pnnc¿urloxs f)uRING Opltt'lllox

.A feu' precautions rllight.bc r¡cntioncd

which ii rl'oulcl be rvclI to obscn'e

during thc opcration of tlie proccss'

f l í As tlic clcctrolytc' is stron¡ly nci<ì

a b'ntít of soclit¡nl bicrrb¡rrtrtc' shoultl bc

kent ncrr at hrn.l inIo rvlritlr tlrc firrislrt'tl

piåcc is plrccJ for I nrinrrtc or t\\'o

inunc.lirtciy rftcr rcrtroi'ing from tlrc
tank. This pro'ents tlrc aci<l soltrtion

conring into iontact r'r'ith tlrc clothcs'

Q;'Ihc excessive foltnrtion of l¡ub-

blcs at the crLhoclc rr'ill bc accotllplnic<ì

b;, a "lrrrrnt" tlr:posit arlil is cìtrc gcncr-

oill' to tltc ctrrlcrtt tlcnsi''y hl ing toc

high. llr'rring uorrlrl cìc¡i-'sìt'ion littic or

no"hl'clrogcn is fornle.-l at tltc c:rthoclc'

(í) fi. tcnclcncy for thc acicl con-

ce,"rìrátio,., of thc elcctrolylc to becorl.rc

cle crclscd and thc coPPcr sr'tl1'rhltc con-

ccntr¡rtion incrc'asccì cltrring trortnal opcrir-

tion, evcnttrall;' rcsLrlts in thc clc¡>ositio.n

of copper sulphrtc crystals on thc anocìc

r,'hicli'interfcies .t'itl't nornrrl cìcposition

of co1,per. I)isc¡r.l the sohrtion ancl make

.ont.',i..*. -As no mcthod of agitation is

enlt',lot'cd in tlrc t¡lrk it is rt'colr¡tlrclltlttì

thai tl,e clcctrolytc bc stirrccl rìl) oncc or

t*'ice: a rvcck to help niaintain uniformity

in conccntration throughout diffctcnt

oerts of thc tank.
(f ) Bl cxtlcrrtcly crrcfrrl tlrlt thc inr-

pr.ìrío'l is :rhvays ltt¿ichccl to thc ncgativc

tenlinal, lf it is attacl'recl to thc positive

tcrlninli b¡' nlistrke and tlrc-: so''rt'ce o.f

cot)Þct is a'i.l'¡chc,l to tlrc ncgrtive tcrrrri-

n.'t, ttt" ittr¡rrcssion t'ill bc' rrrirrc'ì and tlic

.oirir., b¡n.l ,lisirl'.c;ir'"r'il Thi' cen

hl¡1.tcn ver)' csst l)'.

Coxcl-ustox

\Vc m.ly s'c,ll ask the qLrestion' "\\¡hat

claints are uracìc for clectroll'tic coPPcr ?'s

a modcl mrtcri;rl?" i thinll the auss'cr

,.'ill bc founcl i>artly in thc tablc of

courparisons, on the follon'ing pltgc'

J'ile cost factor of a¡¡roximrtcl¡' tcn

dollnrs, nrcntioncd in this trhlc' in-

clucìcs thc ap¡:aratr-rs, i'e', rectificr' trans-

fort'ucr, tarill I'irc conncctions' etc 
'

lrn-touniing to a Jittlc less than nine dollars

^n,l 
.,,or.lllt srrl-ltlics of co¡1rcl srrlphate'

cot)pcr, sotlitrnr bicarl.>onatc, conlnlcrclíll

.,.rì,il'.',ri. aci.l ¡n'l graplritc to last for a

corisiCcrrblc [ìürio(l of tinrc' f'hc cost ol

oncl .rtiorl, i.;., for thc clcctlicitl'' h:rs

L,l'cn estirlrrte.l rctr.glrll' to L'c rl'rotrt otrc

ccnt pcr 1,000 lrotrrs of o¡trltion' entl

evcn 
'if this s'erc exaggcrating the case

grcatly, it rvould still be a snrrll item'

.11 ,
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Coþþer
Flectro[]:tic copper

Àfost accurate method known

Factor
,{0 Flardness (in Brinell

.4,nal gant
40-65
Dependent on manipula.tion and
control of voltrme chln¿:cs
Short-comings in mixing and
pircking
Àfercury present,
[ffcct on Gold
Silver alloy .20
lvfercury .03

nurrbcrs )
rlccuracy of reproduction of
¡mpresSron
Nfanipulation

Contrmination

Simplicity of deposition
No packing
Pure rnetaI

.Á,pparatus and supplics to l¡rst Cost
a year or more approx. $i0.00.
Current (fraction of a cent
per nrodel).

per model .21
Copper amalgam .10
per nìodel (using it over again)

the Department of Racliography an(l
Photography of the Faculty of Dcntistry
for the photographs included rvithin this
arLicle.

Rrrrn¡Ncns
(1) Bloom, tùØ., Hogaboom, G. 8., Principles

of E[ectroplating and Electroforming. ÀfcGrav-
Hill, 1929, p.14t.

(2) Freeman, 8., Hoppe, F. G., Elcctroplat-
ing with Chromirrm, Copper ancl Nickei.
Prcntice-Hall, 19)0, p.101.

failed to display our wa¡es in thc Public
Court? Has the clental profession failed
in any \\'ay in its efforts to keep thc
avenue bet,¡,,een.it ancl the public open?
Is the profession iiself responsible for the.

hìdden trcasure or is the answer just
"1'he Depression" ?

Perhaps there is no bett€r wa)' of an-

swering this question tlian by citing a

coincidence that took place in a certain
cemetery. On one monument q'as founrl
the follorving inscription :

"Here lies Dr. John Smith, a dentist.
famous xmong his colieagLres for his great
ability and profcssional skill. IIe died at

the age of )5, discouragecl and pcnniless.
He rvns buried by thc City. lvtay he rest
in peace."

Within a feq' feet of the grave of Dr.

.Ç

In conclusion it is perhaps unnecessary
to point out that this methocl of making
models may be used for all types of gold
inlays, porcciain inl;r¡'s and jacket crowns.
Thc sinrpiicity of manipulation, an<ì the
inexpensivencss of the apparatus ancl pro-
duction, commcnd this practical mctl.¡od
to grcater usc.

The writer ¡¡'ishes to cxpress sincere
appreciation to Dr. S. N'f. Richardson of

TV/l'I'lIiN thc dcntal profcssion, therc
YY lies conceaJed a hiddcn treesure! It

is a treasure incleed for it involves in-
estimable $'ealth, ancl it is unquestionably
hidden, for thus far it is virtually lost.
To elucidate this mysterious caiamity
better, it may be well io cite the story of
the Lost .A.rtist rl'ho lived in Paris a few
centuries ago. He was a real master, yet
no one s'âs aü'are of it, not even him-
self. He had no conception of thc mone-
tary value of his collection, nor had he
any buyers, fo¡ he ç'as too reticent about
displaying his art in the Public Court.
He died a pauper, and after his dcath his
paintings \\'ere sold for nlillions.

Y/e havc a parallcl situetic¡i in cur
profession: the gocCs are ttrere io sell
but the buyers are limited. Have rr'e, too,

The Tliclãen Tre&sure
' bY \X/' A' ÐVORAK' D'D S'

Oral IIlgiene Cbairnan, Ilfinresot,t Slate Dentil Associttiott, Saint Parl, AIìnnesola.
( Re þri ttt f ro n N ort h-ll/ e: t D er ti s try )
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A Sirrlplc. H,lectu ur-'teþ*:;irio"tv Apit*r rtrl,rts
f o, lJ sc ín Tr,e*í:is'r'ry,

by RO)' G. ELLìS, I3.D.S.(.rrclcl.), D.f).S., lvl.Sc.(l)ent,), 1'oro¡to, O¡ta¡i<r

Ìñ
ltlI,EC-J'IIODIPOSITION has been dc-

6ncd as the proccss of m,rking an

electroclcposit. An elcctrocleposit on the
other hancì htrs been ricûncd as tliat rçirich
is clclrositcd b1' an elcctric current or "a
deposit macle by elcctrical actío¡r." Thus
the process of clectroclcposition. is tlrc
proccss of depositing a mctal from one
substance on to anothcr by nreans of ek'c-

trical action.
The industrial art of elcctroclcpositing

has been advancccl greatly since it rvas

ñrst applieci over 100 )'ear.s a8o. In the
dcntll ficld ho.r.'evcr, it h¡s l¡cen invcsii-
g.itciì an<t tiiccl ancl cliscal.lc'rl rr:¡reatetìly
for rcasor,s rvhich arc cluitc obscure lo
one rvl¡o rcacls thc iirrliic,-i rc¡orts oi its
use .in tiris lìclcì. 'J.'hcrc irppcur to be sn-
eral placcs rvhcrc its ap¡rlication in clcrr-

tistrf is intìic¡tccl.

Hrslonrc¡r-

Soon aftcr thc rcco-qnition of the pro-
cess of dccomposition of rvatcr into oxy-
gen ancl hy'drogcn by thc passage of an

elcctric crlrrcint thr:oLrgh it, very carly irr
the lgth centurl', thcrc foilo*'erl rapicl
devclopmcnts s,hich havc led to the irres-
ent scicrrtiûc inclustrial arls of clcctro-
plating ancl elcctroforming. ,4,mong thcsc
eariy dcvelopn"lcr.rts one p.hase is of par-
ticular intercst. Âbout 18JB the discor.-
ery of tlre gah,a.nopl',rstic p¡ocess, (elcctri-
folming), \\:As annour.rcctl by Prole,ssor

Jacobi to the Âcaderl¡' of Sciences of St.

Petcrsburg. He is thcrcfore, cre,litcd
tvillr b.'irrg tir,: fathci of gall'anopiri:'.;'.

\Y'ithi;i a fci','ycais (bctri'et:n iS-15-

50), lìruopean cìcntists n'cre invcsiigriin¿3
this no',' art of rcproiluctioii (of a soliJ
form), using thc clcctrolytic proccss.
Accolcling to V. Pf annhAuscrl, f)r.

lout, C,D,tl., lel'rtary, 1943

Vajnri of BuclapesL rvas the first to suc-

ccccl in making a copper modcl to bc r-rscd

in tirc construclion o[ arlifrcial dcnturcs.
St. Scirulhof oi Bohcmi¿ cxtencle.l Vajnn's
..r'or1; *,hich is clcscribcd by' Pfannhr.usiL
as "a mðthod of nieking artificill dentulcs
by the elcctrolytic dcposition of silver and
poinls out that nechtnical nrethods are

cornplicatccl ancl do rrot rclrrocìLrcc dctails
as accuratcly as one ç,ould like."2

In 1856, Jobn Nes'cll of Nerv York,
sought ancl ol¡laincd a 1:atent on the elec-
trofomring process and ¡rr:cscntccl thc iclcl
to thc c{clit¡.l pi'ofcssion on this co¡rtinent.

Si¡i,:c tlrc.sc first altcrtr¡ts to rpply ihc
princi¡les of elecLrodeposition to clent¿rl

pru{-c-(ir.ues, nunlcrous eítorts il¡r'c bccn
¡llcìc l¡otli on ilii:; colrtincr.rt ¿rrd clse-
$'lrc'rc to pc1:Lrllrizc tl:c rrse oI thc prin"
ciplcs of clcctror-lcposiiion to its applica-
tions in dcrrtistrr'.

Tlrr:rt a.re trvo phirses of clectrocleposi-
tion u'hich though f un.-lanrcnt:rlly the
same, clill:er i¡r sonre respccts.

Fir:stl¡', it ìs possiblc to dcpcsit a thin
ver)eer of one nretal upon another. 1'his
is called clcctroplating. The process is

s,'ell knorvn to us in its alnrost universrrl
use ir: the jervclrl', silvers,are and gencrtrl
traclcs.

Seconcliy, it is possible to dcposìt r
metrl upon an object, rvhcthcr thlt objc'ct
be nciallic ot nou-rnctallic, and thus to
bLrilcl a counteipart of the objcct. Such
a process is knori'n as elcctroforrning lntl
the ari of clecirolorming is thc art of
rtaiya¡ol,l;isty

Trvo outstanding exanrl:lc-s of thc usc

o[ gelvrnoplsst,y irì tire incluslrial rvorlcl
îtrc tlìc protluciion of ihc plates for tlr,'
tnanuf¿rcture of gramophonc recolds an.i
electrotl'pc. In the forurer case.\\'c sec
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ihe formation of a "ncgative" by clcctro-
dci:ositioli, frolrr ;, ri'ax ¡rc.,siLivc.

iÌlectrol¡,pe, on thc othcr hancl, ir.rvolvcs
tire fo¡rnatir¡n of a "irositivc" fronl a *,rrx
negative or a \\:ax imprcssii,,r.r of tirc oiìg-
inal objcct.

From the above exarnplcs givcn, we
note t$'o importani facts. (1) In tlic
Iatter exanrple ri'c lccogníze t|rc similaritl'
of ¡lre proccrlure to'thef of man;, cìental
proccclures ri'lrcrcin a posilivc is fonnccl
f¡om a w¿ìx or corripound ìtnpres'sion of
tlre original object. (z) In thc case of
the gramophone recorcl, rvc recognize the
extremc dcgrec of accuriicy of this ¡¡cthocl
of reprodrrctior.r.

Ttre adeptation of tl-re art of gr,.lvano-
plasty to certain clental procedures i.s

thc¡efo¡e indicated: e.g. thc fonlr¿tion of
dies for the indirect inlay tcchniquc, jacket
cro*,n tcchnique and acr'1lic resto¡ations.

We must recognize thc ftct that the
dcntal field diffcrs f¡om the cor¡rnercial
frelä, principally becausc wc are dcaling
v,,iih couipar:atii'ely sn'ali arciis ulrorr u'irich
the deposition is to bc nrade. Tire ecluip-
mcnt ihcreforc is buiit on a cornparativelv
small scalc.

Fol convcnicnce sake u,e rvill discuss

thc clctails of this c<luiirincnt rrnclcr tlle
follos,ing licrr.clings.

(a) SouLcc of elcctrical crlergy.
(b) Control of current,
(c) ì\{casLrrcrncnt of .urrcnt.
(d) Distr:ibrrtion of thc current.
(e) Rcccptacle in l'iiich tlic electro-

lytic process is to take place.
(f) Operation ancl nlr'.intenancc of

the a1:¡:nratus.

Soulrcr o¡' ILEC.l'ruc,{L EN¡RcY

The gencral requireurcnts of thc elec-
trical encrgl supplicd for the p¡ocess, ere
<lircct currcnt of iou' anrperagì and ¡ela-
tively lori' r,cltagc. An inexpcr"rsi\€ source
of cli¡cct currcnt at a relativcly lo*'r'oll-
age (6-lz lolts) is ar.ailable in thc form
of a clry cell, or rvet plate þattery- Thcse
horvevcr,'reqlrire continuaL care and ¡c-
chargirrg. 1'o gencratc thc cLrrrent by
me.rns of a lori' voltagc dynamo for ihc
snrirll cirrrent rcquirerncn[s in our limìtccì
ficld is out of the question, L¡oth becausc

o[ space avail,ible in a clental ofllcc and
aiso becausc of the cost of installation of
srrch equiÞrnrnt.

f'here are available tocley for.rr or fir'c
conmcrci¡l jnstrumcnts clesigned for usc
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' : Figure 2
t-transfor¡ner; r--rectificr; ojclectric sockct and

millianrcter ; t-a-nude ; c-c¡tho(le.

o

light brrlb; m-

radio traCesupplydepot, (Figure 1), has

been set rrp rvith tlre thought in mind of
having it sinple and inexpensive. By
n'ìeans of thís apparatus tlìe cu¡rent as

supplied to a dcntal olficc can be adapted
to meet the requirements. This apparatus
has been used almost constantl)' since
1937 and has proven itself highly efh-
cient and easy to cofttrol.

The primary sourcc of current, is that
rvl,ich is sul)plicd for general domestic
rrse, nanrely 25 or 60 cyclc alternating

R7'

!

I
I
I

tfofnca.Y)'
Figute 3

t-transfo¡¡lcr; r-rectifier; o--electric socket and light bulb; m--
milliarneter; c--cathode terminel ; a-anocle ternrina! ; v--iank or vat;

y-resef vorr.

in the dcntal offrce for electrodel..ositiorr
of metals, but it each case the cost of such
an ai:paratus has Iimitecl the extent to
which they havc bcen usecl. 'fhe operat-
ing principlc of these is much the sarne

ìn each case; namely a urcthocl of supply-
ing uniclirectional cu¡rent rvith a means
of controlling it so that thc current may
be variccl from 50 milliamperes to 1

anìPere.
lhe a¡rparatus rvhich ihc n'ritcr has

rnade from parts readili'rvailable in an1'
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,. 'cr¡frctìt'. -A t¡ansfo¡r¡er capal)lc of ¡educ_
ing 710 r'oils to 3__15 võfus is rcquircd
arrd shorvn at t in thc tliegrarn, (l?iguie 2).
The te¡mìnals from thclransfÀr¡ r tlr.j,.,
pass to tlrc altcrnrl.irr; crrrrt.ut tcr.ilinal.s
of a dry pletc rc.ctiÂc-r (r in di:r,gram).
Thc ¡:.rr1rosc of thc ¡ce iitlt¡ is to ieversc
thc half c¡'clc of thc ri.C. a¡¡tl thrrs surruh,
dircct cirrrcrrt, or as ii nri¡,b" ,.t"rr.å'tq
"a unidirectional cunent."

f'here arc n.rany satisfactory nrakes cf
. transfonrcrs; the one r..hich has bcen" usecl and is secn in lìigures f an.l ¡, is a
Lionel i¡anstormer (sucb as is used on a

!91 
tra;n sci) l;ne \\/X. 50 \Tr. z5 cyclc.

If tirc circLrit is 60 cycle thcn tlre tåns_
fonncr nlusi bc rateci accor:dingli,.

Similarl¡. thc¡e arc scvcr¡l' suitablc
makes of rccti/rers. TJrc one sct,n irr Fig_
ures 1 and 3 is a \X/e.stinghoLrsc, RectJx
Unit, S 69562.2. The cãpacity of this
unit is less tlr¿n ot," 

"r1r".i a¡rd is the.c-
fo¡c limited in this rcspict. Scldonr, horv_
ever, do u'e rec¡uire a curreni gr.catcr tliali
/2 aa ampere.

.1L Mallory dry plate ¡ectificr No. Ir

12.C.L lrr¿s also t,ccn rrscd, rvhete a cur-
rc'lrt of 

.grcaicr aln|crage (ul,to 2 anrl¡s.)
ts rcciurrcci.

CoNllror_ oF CuRp.ENT

Â r,¡rirblc ¡esist"rnce niiglri irc adcìcci
to tl¡e circuit in sc¡ìes for tlie purpose of
regLrlating the cur¡ent supply.^ T'Àc sirn-
plcst rnethocì of supplyinr! sirch a ¡esis-
tance lvas considercd to be the inclusio¡r
of a singlc c!crtric liglit socl.:cl into u.hich
corrlcl bc inscricd an clcci.ric liglrt lrLrlb of
any size, from 50 to 200 u,atts. (Figurcs
2 and 3 at 0.) This lìmircd forir of
variable rcsistancc cornl'incd *.ith the acl-
jr.rstment of thc transformcr u,iihin nar-
tor',' limits, allo*'s a relaiivcll,,sinrplc, elas-
tic, and inexpensii-c mcthcd of contrr.¡l-
lìng the suppl),of currenL.

À.fr¡suR¡¡I¡NT otj CuRnt¡N'¡.

!'or dental purposes the strength of the
curi:cnt uscd is very small (sonicsìral less
than one arrl)erc in nrost procedr-rrcs) and
ihere fo¡c a nrilliamctcr rçotrld bc rcc¡rircd
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catlìodc; c-cathode terrninal;_ l-levcl mark on tank; fliÍalinstock

clip soldered to bus-brr.
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The lownal c,f Tbc Canaclian Dc¡ttal Assccit¿tion

for ure¡.suring s'.rch a curre¡:t. J.'his in-
struinclI is conncctccl in the circrrit in
serics, as shorvn in the diagrarn. FigLrre
2at}l..

If the voltage across the tonk is to be
tecorcìed, a voltlncter n.ray bc rcadily in-
cludccl in the circuit, ìn parallcl. In thc
dentaf field. u'c are selclom interestccl in
the voltage in such clctail and t.hcrefore
have omittcd the voltrneter from thc
circu it.

Drsrtu¡¡uloN oF T'Hr; Cunn¡tNr

The electrical energ)' no*' availablc
ac¡oss tlie termin¿ls must bc distributed
to the rcccpt¿rcle jn l'hich tlic clectrolytic
process is to take placc-. In tlic com¡ncr-
ciai âeld the metal used and the sizc of
the conducto¡s for distributing tlie cur-
rent sontc distance to thc large tanlts u'as
seen to be imrrortani. In the clental appar:,
atr-rs thc tanks arc snrall and tlic problern
of distrjbritiolt of the cr¡rrcn'L is i;roi;or-
tionaiely srnall. T'he bus-bars ntay be
made of 7/rt, xl/gt' col-rper bar as secn i¡r
FigLrre 4 at Br & B?. Loss of elcctrical
energy in the small clental aplraratus r.na1,

hos'evel be encorintcreC through the in-
creased resistaoce of faulty contacts.
Therefo¡e it is rvell that all possiblc con-
ncctions v'hich can be fixed pcrrnanentl¡'
should be solderecì.

'I¡Nr<

The rcceptacle in r"hich the clcctroll'tic
process takcs place may bc refer¡ed to as
"the tank" or "tlìc vat."

In the small fìclcl, a glass tank is c¡uitc
saiisfactory. The clccper the tank tbe bet-
ter thc results, orving to the decrcase in
cffect procluced by i'ariation of the con-
centration of tlie electrolyte at the tenn-
jnals. An incxpensive fonn of glass tank
is seen in Figure 1t. This tanl: h¿s a

capacity of'approximately 600 c.c. The
ideal tank shoulcl be about 8" x 6" witll
a capacity of iooO c.c. (l Iitre).

To thc equipmcnt described abovc
might be added (v'ithout great expcnse)
a means of ar-rtonratically rcplenishing
thc electrolyte, to cornpensatc for loss by
evaporation.

In Figurc 3, u.c see an inve¡lcd llask
hr.lf fillccl r','ith r','ater and tiço glass tubes
extending througir the rubbe¡ cork clor.vn-
$,.rrds ;iri-o tire tank. T'he unclcrlf ing
principlc of ¡he opcration oí this auto-
matic rcplcnishing dcvice is that of the
s¡,phon and is furthcr explained in the
diagram in Figurc 5.

.A.s thc levcl of the eiectlol¡,tc in the
tank falls ancl air errters at.A. the pressurc
in tlre glass flask is egualizccl s,ith that
outside tire fl;rsk ancì a syphon actior.r pcr-
u.tits the liqLrid in the resen'oir flask to
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A Sim¡lc Eleclrotleþotiti.on tl ¡,¡tarattt

ReJrorÉ Freþa:teå by rl¿e Res eel'ch Ca"rwmittee

at' tþae Ccrwctil.irttt Ðenl:s\, Assocí ;ttic'tt
o$ Ites es""{c!'* in ct bIøúic;t sl, ELealtt¡t

Ín.su,rønce Progrctnt

florv into the trrnl:. -As soon as thc icvcl
rises again ancl cr.rts off the opcn cr.rcl of
the gl.is.; tubc'¡t;'1, tlrc Prcssrrre irr [i]c
flask becomes icss thiur thc plcssure oLrt-

side and the sypiion cffcct ceascs ancl tlic
fluid in the flask ccases to flol'oul ihroLr¡¡h
B. T'hus thc loss of clectroll,lc by evapor-
ation, actualiy only \\'ater, starts the pro-
cess of rc1;lirccment of thc u'alcrr frorl thc
ovc¡llcacl ¡cscrvoir.

Hos'ever the acìdition of the cquip-
ment clesc,r"il¡ed abovc io conrirensate for
the loss o[ s'ater from thc elcctrolytc by
evaporatiorr, is not. esseniial. 1'o sirnplify
the ap1:aratus, loss by evaporation nra;' l,e
controllcd by placing a trark on the tank
at the height of thc original level of the

Þ-onlitt'ottl¡
-lfÞljsljARCIJ u'ill pley e urost im¡;ort.rrrt
I\ 1>art in arr¡, pl,rn for tlLc conìrol ol'
dental clisease. 'fhe expcnditure of fnncls
involved in the dcnkl aslrcct of the
scheme mr¡' bc drarsticaliy r-ecltrcccì in pro-
portion to the crffo¡t clirectecl in tl.re re -

search ficld.
.At the request of the corrrtrrittee on

Healtli Insurance of the Canaclian Dcntal
Associatior.r, thc C.D.,4.. Comnlittec oli
Research has proclucccl thc enclosed ¡c-
scarcl-r outline as an adjunct to thc rolc
dentistry is to trke i¡r a health insu¡arrce
plan for Canada. Thc inrporiance of this
integral cornpl' nìent cannot be ever-
emi>hasized. \t/hile thc causc of dcntal
discasc is not cle.finitely knorvn, there is
an cvcr-incrcesing knorvlcclge Cevclopiug

solLriion in ihc tanl< (Iìigulc,í), and adcl-

ing r','atcr once or tri'icc a *'cclt, as rc-
cluirccl, io lcstorc the soiution to the
originrrl lclcl.

In arranging this apparirtrrs the rvriter's

lrrimc consiclcratic¡n lras been to suggest

the use of a piece of a.pparatus rvhich tlic
dcntist hinrsclf can put together. It is

sinrplc, cllicicnt ancl thc total ex¡rendìttrrc
involvccl prior to the rvar, s'as lcss than
ten dol[ars.

BIBLIOCJIìAPFIY

Pfarrr,lr,rrrscr, \\'. Dic Electrolytisclrt' h[ctrrl-
lnicrìcrsclrlrjle 1 918.
Vivcrito, J. A. Iìlectroclcposition ín Dcn-
tistry. Dcnt¿l Cosuros; Volu¡re 77, Dccent-
ber, r9)5.

regarcling ihe control of thc cliseascs of
the nrouth.

Inte¡rsive sttrd¡' oi: the subject has becn
in the past handicappecl by lack of finan-
cial sLrpport ancl also clue to the fact that
sullìcicntly large control grorÌps for study
have not existecl. 1'l-,e acloption of the
plan aclvocatcd at the present time, r','oulcl

furnish an abrinclance of clinical fl]attcr
for stutly.

,A truly preventive aspeci of the plan
would be est¿blishecl through tlre aclop-

tion of a research departnent as a defirtite
part of thc arraugcnrent, The efforts o[
such a clcp;rttment u'oulcl bc dirccicd to-
s'ard the recluction of the inciclence of
dental discase, lorvcring thc cost of opcra-
tion ancl furnishing a sourcc of infornia-
tion for the guidancc of the denl;rl practi-
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Ttze lupp{i.ca.tian of
t'izeFrocess to

Sræøål A

Tlf IS gcncrrrll¡' agL.ct-l thrt ncr¡lic resin,
r'r',lrcthcr it bc ior.ìc-niLrrcs or srì)irÌl
restorations in nattrral tccth, is r¡ost iderrl-
ly proccsscd against a non-poror¡s mctal-
lic surí¿rcc. In the case of thc, srn¡.ll
gingii'al inley oi tlrc jackei crol.u, antl
all the intervcninfÌ irossiLtìlitics in re-sto¡:r-
tior'-s oI this tr'¡c it is virtur.ll;' inrl,-cssìt'lc
to burnish iin foil, cithe r to tlrc rvax prrt-

. tern or the nrould ,in thc ilrisk. It .is a

rclativel¡' simple anci incxpcrsive pro'
ceclrrrc hos'eter to cleposit rr thin la1'er

of colrpcr ol ihe u'ax pattcrn s'hich thcn
the coltcd l'ax pr-itern is invcstecl and
the *'ax is boilc.ì out rvill leru'e a clcan,
hercl, br-rbblc-frcc nretallic surfacccl rrroLrld
in u'hich tirc acr';'lic rcsin rnal' be pro-
cessed. The results ol,tained by the author
cluring the pnst 1'cer u'ith tbis procerìure,
havc bccn cxtrenrcl¡' cncorr':;ìgir)g.

It is not the intentio¡l of tirc rv¡iter to
dì.;crrs-* the pro's an<l con's of acr¡'lic as

a suital;le n:aicriiil íor opclatir.e restora-
tions; sufììce ii to say, that this meterial
at the nrol¡ent tloes seenr to lcncl itself to
u.se for gingival inlays an<ì semi-perrnln-

the Electr o C eþ o siti n-rn

Cowstrt;ctiorc ú

cr.rt cro\\'rìs for protccting fraciurecl an-
Lcrior tccIlr in Llrc ¡'orrrrg pxticrìt.

F¡orn tlrese trvo stanclpoinis the tccl-r-
niclue, of ¡rroccssirrg acr:ylic resin r,'jll !'c
cl iscussecl.

'l'IlÌi J^cKìi't CnorvN ¡xu Sli¡rr-
P¡¡l¡r¿N¡x'¡: rtcnr-r.lc Clr c.¡rvx

.A.ftcr fhe prcprr;rtion foi thc jackci
cro\\'rì of shoLrlclc¡ lcss acr¡,iic cap Ì.ras

becn conr¡icte,:i a suit:rble celluloi<l cros'n
forrl is chosen urd coniourccl tc fit accu¡-
rtcly at thc gingival nrirrgin. (Sce Fìg. 1).

Peiforate tlie ccllulcid lorm at boih
the mesiolingLral --. and disto-Jingur"f
anglcs, alrproxiiit:itcl¡' 2 ruru. f¡oln ilrc
incisirl eilge. Fill thc cror',,n form r.,,ith
ivory shacle inlal'-n,irx ancl softcn uni-
fornlh' itt $,ater at 1.10" Ii. Carry ihc
c¡os,n fo¡n't to pl;lce ancl scat it ove¡ ihe
prepalc,cl tooth, allcrrving the exccss \\,ax
to escrpc through thc hoics lrrovidc<ì on
thc lingual surfacc. If furtire.r acìjrrst-
nrent is consicle¡ecl to be ncccssr'.r)' rcuìovc
the crou'n fonn ancl rehcat the parLi;illy
seatccl forn'r ancl s'ax imprcssion ancl ¡c-

crylic R esÉara'. í;íb"r ts
By ROY G. ELi-IS, B.l).S.(,\clcl.), I).1).S., trLSc.(l)ent.), Toronro, Onrario
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'I'/.tc lorntil ol 7'/:e Cat¡¡uÌieu Dcuid! ¡l¡¡ociation

. Fig. I
Cclluloid crorvn fo¡nr aclapted and cc¡rtoured. to fit the prcpared toorh.

[ig. Ii
the uplrer left'ccntral s'itlr celJuloid fo¡m

ancl ivor¡' x ax in lrlace.

Iing.rtl surfacc o[ thc forrl to aicl in
boiling out lrtcr.)

Figurc 2 sliorvs thc contourccl fornr in
place on thc tocth. The s,ax ir:si.Je thc
fonn gives an accuraic imprcssion of thc
tooth. Thus, at one sitting the prclrara-
tion is ml<lc, thc inrpressioir i.s taicq thc
shape of tlie finishcd cro*,n is dctcrnrinecl,
and the shade is rccorclcd. Est¿blishnlcnt
of the shalrc of thc finishcd crorvn by
the mcans jtr.st ouilincd rendcr.s firrtlrc.r
stcps for tiris pur¡rose unnecessar¡,, thus
cJinrinating a tr¡'in, or tal;ìrrg r..gistrrL-
tiò¡rs for nrounting a dic on an arlicìrlato¡
as requirccl in thc indirect technique.

The crown pattern preparecì túLrs far
is removed to lhe laboraÈory. .¡\. snrall
piece of ivory x'ax (about tlLe sizc of a
pin head) is fused on to the lingrral sur-
face and to thi.s is attachcd one ãncì of a
4" length of 2/iG. coi;per u,irc. (Sec
Fig. 38).

T¡lt GrNcrr',{L INL¡,y

- The gingiv.il inLy i>irtterrì sccr) in
fgtrre 3A $/iìs nlaclc by iirc clírcc{.
method in the car.ity and removcrì fron.l
the mouth on a sir¡ilar piece of rvir.c to
that used for the cro\1,11.

À{lir¿lr.lz,rt.rr_lN

Both ìhe inla¡, ancl cros,n patterns so
nrounted, on copi)cr *'jrcs are read1, for
nretallization. 'Ihe techrri<1uc u.scd iir thc
metalliz¿rtion of w'ax or contl>or-rntì, using
graphite, has been dcscribcd by the *,ritei-
in thc preceding issue of this joLrLnal.
Hou'ever, graphite in this case u,ill lcavc
a blackenecì surface on the depositccl
copper and thc shade of acryiic uirich is
processed against such a surface, cannot
be controlled. To replace graphitc n-rctal-
lization s'c turn to rnctallizatión b¡,rlea,rs
of silver. This proccss dcpcnds on tl:e
familiar experiment of the-reduction oI
a silver salt, vith the resr¡ltant sil.,,c¡
nrirror forr¡laiiori.

The u'¿x inlrry pail.c.rn ancl jackct crùs.n
¡rirttern as scen itr lìiguLc 3 are first u,aslie.l

Fig. III
A. Gingival inlay parrenr nrounrccl

Lrorvn pîttcrn nloulltcd.
B.

. liS .

place on tlie pre¡rirrecl tooth. If the con-
tour of the crorvn form does not fulfil
the requirerncnts aestlietically, add u.:.lx
to the outsidc of the celiuloicl íorm and
tlltLs contorrl tllc crorvn fornr as dcsir.J.
(N.8. Acld a thin film of rvax to thc

¡.v
T'

I

ill
.j
ì.1

t
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'l'he Ap pticati,''rr ol ll¡e Ílectttttle fio'cition Prt'ce¡'¡

in a solution of Stannous Chloride' thc

formula of ri'hich is:
' 

Stannous Cliloridc-l gram

Hydrochloric acid (Corrc')-l'5 c'c'

Distillcd \ù7atcr--l0O' c'c'

N{ix.

'.fhis solrrtion is easily nrrrtle up' an'l

mav bc storctl for a reasortable length of

iiníc ruitltout clt'telioration' It is kcpt in

I *ia. nouth bottle so that the inlay

oattcrn or iackct cro\\'lì Pitttcilr ntay bc

Tntn.rr.d ii't tl,c solLrtion in thc boitlc

io, on. to ts'o nlinrttes, follos'ing rvhich

thcv shoLrlcl bc rvashcd off in rootn tcm'

o"lotr-,r" s'rtcr. The llrotrutcd imprcssions
trr" 

tlt.n lo\\'crc(l illto a sllrall rccclttaclc'

suclr as a bascplatc *'itx box (77/r" x.1t'
.* i/0"), a dapþ.tl glass for ir smrll inlay'

or'Ë.itát stili 
'an 

ãrn1>ty I oz' ¡':olcela.in

porvder jar. Do no-1" lct Iircrn totrclr thc

sídes cf the rcccPtlcle.

Oyet: thc irrprcssi:n or inlÞrcssions so

arrangecl pour: frlst thc follos'ing silver

solution ancl thcn thc accomparr)'rrì8 rc-

ducing solrrtion, lc;rvirrg tltc iml'ressions

complctely ilnulcrscd in the tlrrxttrrc lor

¿ oi : Áinutes--agitating then.r at fre'

qucnt intcrvals dtriirrg thet tinle' The

åsult of this proccdtrrc rvill bc the lor'-

matiotr of a silvcr filrn over thc er.rtire

surface area of the l'ax, celluloicì form

tnd everything in conttr'ct u'ith the nix'
ture, inciucling the recePtacle'

Thc trvo soltrtions tr-rust be freshly nacle

iust prior to using them bccause of their

unstal¡le natr:re.

The fornrtlla for each is as follorvs'

Sll:vtln Sc¡l.urloN

Silvcr Nitrate Crystals-_420 milligrams .

I)istillecl \X/ater.--9 c.c.

RrouclNc Solut¡oN

Pyrogallol crystals---l00 milligrlrns
Citric acicl crystals.-21 nrilligranrs
Distillcd Watcr--3 c.c.

Fol thc s¡ke of corrvcrìicrlcc tlrcsc

fortlrulac havc l¡ecn tiansposcd iltto ln,crrÜ

convcnicnt tcrttrs, antl erc Ltsed as fol-

lorvs:

Sllvntt Sot-tlltos

Silver nitratc (fine cLystrrls) --1 largc

entl of Ctulk silicate ttteasttring s¡roott'

Distillcd s'ater--9 c.c.

Rnuuclxc Solu'l'toN

Pyrogallol (6ne crystrrls)--1 largc encl

of Catrlk trrclstrrirrg sPoorr'

Citric acicl (firrc crystrrls) -17'r 
smlll crrtl

of Caulk silic¿tc nrcasLtritrg si)oo¡ì'

Distilled \\'ater-3 c.c'

Âs all of thcse substanccs clissolvc

rarritllv in cold uatcr, il trrkcs b'rt a nrirrtrtc

to'mikc thesc solul-iorrs erch tirnc tlrcy

^r. 
,.,1uir.å. 'fhe cost of this methocl of

mctallization n'ray be c¡ucstiorlecl' but is

actually less th¿n 2 cents irer P.iecc'

Iìigúre 4 5|.¡sri's thc st'nlll in!ay pattcrn

o,.r,l ìi',. jacket crou'n pattern lftcr silvet:

mct¡rllizetion' If tlrc:c pieccs u'crc trou'

attache<ì to the cathodc ternrinal of the

electrodeposition apparatLrs, copper rvould

be .le poíte.l ot'.r^ il.'t cntirc surf a:c of

Fig' I\7
Inlav lxttern and cro$tt lìatterll coltc(l on

:l:älÌ !iì;i;ä .ì:iìi' ì'nr" år 'l','".. rrris is

crllc<l nrctall izatiorr'

both, thus conrpletc!;' crrcrrsing thcnr- in a

.ootr., matrix, nr;rking it impossiblc trr

,.å-". ¡t¡s rvîx and celltrloi<l forur in thc

case of the crorvn, ancl also mlking it

impossible to pack the plrstic acr¡'lic into

j
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Tbe lounaÌ ol I'he Ca¡¡ti,Jia¡t DenÍaÌ tl¡socialiou

tlle ¡natrjx to for.n¡ the acryiic inlay oi
. cro\¡,,r1.

. 
It is dcsiral.¡Jc thercfore to rnäkc pro_

visio¡r fo¡ havirrg the lehial f.l" ãfttl*
.cÌo\yn ¡ot cor.ercd by thc coppcr cle¡:osi_
tion, and ir thc case of tlrc ii,i; ;"i;;;thc buccal or. l¿rl_¡ial surfacc Jf ir'l.fì
exposeçl. Sanda¡ac valnish is thcrefo¡e
painted on the Iabìal face of tn. ,rr.t.f-
lizcd c¡o*'n plftcrn a¡¡cì on tlr" ,,"f.i.. ofthe lnei¿liizcrl inlay nrair.i.x, witll a 6ne
canrel's hair brtrsh. (N B. ,Aftcr thewax pattern is ncta.llizcd jt must not bcallou'cd to_dry ofl at any stagc or clsc
the silver film rvjll crack ancl ?ni¡ "äj.Thercfo¡e clo not atternpt to dry tirc slí-
face o-nto which the varnish is to be
paintcd or to dry it after it his bce¡i

i!..l,.d. Suclr stei>s are unneccssary ancl
oangefous.

T¡lr Er¡cmo-Dliposrï

The arnount of cirr¡cnt requirecl cle_
pends on the area to be co,,,eåd 

"; ;.ì-plained-in a previous article. T¡e ti¡¡1.
regLrircd siroulcl bc lirnitcd to a 3 _- ihour clepcsit. L heavy cleposit 

"llt o¿j
to the diflculties in ,.rno,,iÅg ;t fro,"ì1l.
proccssed acr¡'lic rc.sin.

Thc area of thc pattcrn.ou.r.,l lx
coPpcr, ri'hen thc col)l)cr clclrosition ii
corn¡r.letc, is tirc samc as tJrat outlinc,.l in
Figure 5. Tbe labial f¡ce rvill b" ìJ;
uncor.crccl.

Fig. Vr
.4. Thc.petrcrn ¡¡lould in tlrc Iorlc¡ sccriol oIthe flrsk afrcr boilir¡.r out t1.," ir,,* ",;ãï;ì;;;i:ing cclirrloid fr.,,i.'- -"-' 

.'"'"'
B. I'he first rolr secrion of the dask.
C..l'hc relief top section of the flasli.

¡

Fig' v
,{.. The .arco cc,r.crcd by varnish rr.hich in-sularcs rhe region antl pi"..crts ,l,. ¿.tiìii,i""ot co¡r¡rcr on it. H. j'hc ur¡r.ar,,i.h;i";;ìi;;

film.

The mctallizcd, va.rnishetl pa_ttcrns are
no\r' read)' to bc jnlme¡secl in the coppcr:
e.lectrolytc for tlrc l)urpose of cl.Iectint
thc arca varr:ished and thc cflìciency oï
the nrctallizrtion pr.ocess. Figt,r. : .rlin,,,s
t'tìi Jrnc oÍ <_{errrarcation bctri.cen thc varn-
i-.heC a¡ea (,rt^) ald tl¡at s.hici, is rìot
varnislred (iì).. 

. Coppcr rvill be dcposir;i
on the unvtrnishcd arca. ,Ai¿,iiir ti,c prc_
pared pattelrr or.prticrns to tlc cathåcìc,
antl inscrt into thc clcctroll,tc.

The crorvn ¡>attcnr js norv jnvestecl in
a tnplc sect;on fllsk as sllorvn in ligure 6.
The ri'ax is boilecl out ancl tlr" ..ilrioii
cro$¡n for¡l is liftecl oui rvjth pliers. ,I.iris

will bc eas¡' to acconrplish if'tt,. li";;;,ì
surtace n'i:s coate,d rvith a thin flnì of
\\'ax as suggested c¿rrlicr in this prncr.
ïrc full top of the llask ;, ,l,orì.,i li"8", tlic rclicf scction at ',C", ancl thc
coppcr ¡natrix in the lou.e¡ half ct ,,.A.,,.

Èlote tire mctallic nio<ìel ancl r¡retrllíci
linErrl 

. 
a'd proximal s'rfaccs ;g;;,;;

s'llich thc.acrl,lic cln bc ¡,roccsse,l sifc.l¡,.

., Yr..r the plastic acrylìc ìs p,icke,l rríl
the Jl¡rsk is rcady to closc for proce.ssirrg,
apply tirr foil to protcct tlì.. Iabirii facc:

l4
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T'he Ap plication of lÌ¡e ll,l ec tta¡tc !o'titi'ott Proce't¡

llhe inlay Pattcun is trc¿tcd similarl1'

to the crown, excent thlt in the case of

ihe sirnplc gingivai inl:ry, thc relicf scc-

tion of thc flask is not used'

V/hen thc acrylic is piocesscd and thc

inlay or cro\\'n are removerl frorn the llask

. btrt still cqcasecl in copi-cr' thc coPpcr is

casily nn.{ quic}rly rctnovcd by plecirrg it

in a. b¡th oÎ concentratecì nitric acid for

a fcrv secoucls oniy; a 3 tt¡ /t Jrour <ìe-

oosit of coÞt'rer rvill L'c ¡clnovcd in a ferv

l..on.l.. Êr'olong"d cxposttrc to tlrc a-ci'l

might ¡cstrlt in disintcgrirtion of lrne

maîgins.' Thc coppcr mav also bc re-

*o.õ¿ by peeling ii off, as pla"intrn.r is

renrovecl from Polcelirin'
l3x¡rcrirncnts arc proccediirg rvhich in-

dicatË fronl early rcsulls, th;rl- thc slradc

of acr¡'li¡ resin s"ili be.m.o19 unifotm

- wheu ptocess"d aglinsl a tnctrrllic s''trfacc,

than i.'1,.n pto."s:rcd ag¿rinst a trc¡tecl

stonc or plasier strrface. Thcsc sanlc e:*-

'pcriments also .sui:port 
thc. r'ies' that

greater accur¿c)' is obt¿inc'l u'her-i ¿ nretal-

ic rnatri:r is used.

Þ'igure 7 shos's a coiììplctcd acrylic cair

Fig. VII
Unpcr lcf t cctrtr¡l s itll acrl lic t 'r1r in pl:rce'

Uþþcr ri¡¡ht cerltlal s itll tcrììP{)ríìr} cro\\'lr
tn Flacc.

on tl.rc

¡nethod
r lcft central, t.nade bY thcuPPe

dcsc ribecl herein
The rv¡iter rvishcs to exprcss slncerc

a1>prcciirtion to Dr'. I' lI. -A.ntc for the

tinìc an.l care given in obtrining the

photogrrl>hs inclu.lcd hcrein.' 230 Collcgc StLeet'

Am, Apltrect,cttistt {}f T}r" J. S" Bctg"nøIL
By Â. \í/. L{ULI<NER, D.D.S., F.¡\'C.D., I.Ialifax, Nova Scotie

h

TùTINETIEN 1'ears ago the can¿dian For tn',o years he rvorkecl u'ith I)r'
t\-il;;ssJcirtion i,-, ,err;o,, at Van- Thomso^ prcparing fo¡ thc 1926 sessiorr

.o*ãr,- on motion of D¡. F. \Y/. Ryan- of the Assòciation in l{alifa:<' DLrring this

then I)can of thc Faculú of ó",,tirtr)í of year plarrs for rcorganization $'cre dis-

l)alhousie lJniYersity, electe<I Dr. J cusseÁ out of rvhich, tri'o ycars later' a

l.,ri"i er*Àall of H^fü". * its Se¿- National l3ody stili bcari'g the nanre

rerar¡,. Ttre thoughr *il;;ü *",*ri "The Ca.aclian Dental Associatio."

ing the selection wes to'gite ossistr*.to stûrtecl its gron'th' It $'as no easy mattcr

the recently chosen Presi'rlent--Dr. G. K. for the Seãretary-rvho. rras continuecl in

T¡omson of the .sarnc' iif,.- rr^r.ing bot¡ ofllcc.-to adiust himself from the change-

presiclc.t ancì Sccrciar¡'fro;r'r tl:e stnre o'cr from ihe olcl ro'tinc of a rveak

i"äiii 
",".tr,t 

.rp..tìiå ,¡. ¡*i".tt "r 'oluniar¡' 
orgarrization, *'hosc chicf busi-

thc orga'ization uni i,-,",pro*. ;t, .ff,- n.r, lr.i tr¿iirsacl'ccì at bienni¡l nrectiugs'

ciency.totlratoftlrencrvset.rtl>forrneclancl
'16l'
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CHAPTER 1

ELECTRODEPOSITION AND iTS APPLICATIONS
IN DENTISTRY

INrnonucrroN

LECTRODEPOSITION has been defined as the process of
making an electrodeposit. An electrodeposit is defrned as that

which is deposited by an electric current or "a deposit made by
electrical action." Thus the process of electrodeposition is the
process of depositing a metal from one substance on to another by
means of electrical action.

The industrial art of electrodepositing has been advanced
greatly since it was first applied over 100 years ago. In the dental
field however, it has been investigated and tried and discarded
repeatedly for reasons which are quite obscure to one who reads the
limited reports of its use in this field. There appear numerous
indications where its application in dentistry can result only in
improvement in that particular phase of technique to which it is
applied.

Therefore, it is the hope of the writer of this thesis to draw the
attention of the dental profession to the fundamentals accepted in
the general art of electrodeposition and to outline wherein these
may be applied to specifrc techniques commonly used in dentistry.

Hlsronrcar-

Soon after the recognition of the process of decomposition of
water into oxygen and hydrogen by the passage of an electric
current through it, very early in the 19th century, there followed
rapid developments which have lead to the present highly developed
industrial art of electroplating and electroforming; among these
early developments one phase is of particular interest. About
1838 the discovery of the galvanoplastic process, (electroforming),
was announced by Professor Jacobi to the Academy of Sciences of
St. Petersburg. He is therefore, credited with being the father of
galvanoplasty.

Within a few years (between 1845-50), European dentists were
I



investigating this new art of reproduction (of a solid form), using
the electrolytic process. According to W. Pfannhauser,l Dr. Vajna
of Budapest was the first to succeed in making a copper model to
be used in the construction of artifrcial dentures. St. Schulhof of
Bohemia extended Vajna's work which is described by Pfannhauser
as "a method of making artificial dentures by the electrolytic
deposition of silver and points out that mechanical methods are.
complicated and do not reproduce details as accurately as one
would like."2

In 1856, John Newell of New York, sought and obtained a
patent on the electroforming process and presented the idea to the
dental profession on this continent.

Since these first attempts to apply the principles of electro-
deposition to dental procedures, numerous efforts have been made
both on this continent and elsewhere to popularize the use of the
principles of electrodeposition to its applications in dentistry. The
basic principles underlying electrodeposition are those for electro
chemistry.
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CHAPTER 2

GENERAL ELECTRODEPOSITION

E
FuNr¿.rrBNrar- Pnrnctpr-Es oF Er-BcrnocnEMrsrRy

LECTROCHEMiSTRY is defined by an eminent authority as

"The science which treats of the relation of electricity to
chemical changes."

"The phenomenon of the chemical decomposition of substances
or compounds (chiefly aqueous solutions of metallic salts) by
méans of an electric current is called Electrolysis."s The conducting
solutions, namely those that contain acids, bases or salts which
undergo this process of decomposition are called Electrolytes. The
two metallic leads along which the current is introduced into and
passes out of the solution are termed Electrodes. The former, the
afferent terminal is positive and is called the Anode, while the latter,
the efferent terminal, is the Cathode and is negative.

Within the electrolyte a certain degree of dissociation takes
place resulting in the formation of particles called ions. "These
ions are electrically charged regardless of whether a current is
passed through the solution or not. When a current is passed

through, the charged ions are carried by the current and discharged
at the electrodes."n The positively charged ions migrate to the
negative electrode (the cathode) while those negatively charged are
attracted to the positive electrode (the anode).

When the ions yield their charge they lose the characteristics of
the ion and become atoms of the element so released. For an
example, let us turn to the acid copper sulphate solution and
examine the electrochemical reaction which results in the deposition
of copper at the cathode.

We might consider the copper sulphate as being dissociated
into Cu++ (cupric) ions and So;- ions. The former are discharged
at the cathode resulting in the formation of metallic copper on the
cathode. The So a ions are discharged at the anode combining
with the copper of the anode to form copper sulphate. If this
process were uniformly continuous copper sulphate would be
formed just as fast as copper is deposited from the solution and
hence the balance of copper sulphate and sulphuric acid in solution
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woulcl be maintained indefinitely. However this is not exactly thc
case in actual practice.

Further elaboration of this point will be taken up at a suitable
time later.

Frorn this example the general principle of the method of
deposition of a metal frorn an electrolyte is establishecl. It may be
applied to many metals.

ErBcrnoonposrrroN-Two PHASES

With this brief statement of the process whereby a metal may
be deposited upon the negative terminal, the cathode, lve now turn
to the two phases of electrodeposition rvhich are fundamentally
the same and yet differ in sorne respects.

Firstly, it is possible to deposit a thin veneer of one metal upon
another. This is called electroplating. The process is well knorvn
to us in its almost universal use in the je.rvelry, silveru'are and
general trades..

Secondly, it is possible to deposit a metal upon an object,
whether that object be metallic or non-metallic, and thus to build
a counterpart of the object. Such a process is knorvn as electro-
forming ancl the art of electroforming is the art of Galvanoplasty.

Electroþlat'ins-In the electroplating trade the article to be
plated is of a metallic nature and therefore a conductor of electricity.
It is attached to the cathocle upon r,vhich the metal in solution is
deposited and the article is thereby covered or plated. The adap-
tation to the dental frelcl of this phase of electrocleposition is lirnited
but will be referred to in a subsequent chapter.

Electroform,ing (Galvanoþlasty)-In the electroforming process
the deposition of a metal rnay be made upon a non-metallic sur-
face, i.e. a non-conducting surface.

Two outstanding examples of the use of galvanoplasty in the
industrial world are the production of the plates for the manu-
facture of gramophone records and electrotype. In the former case
\Me see the formation of a "negative" by electrodeposition, from a
wax positivc.

A brief description of the process of making a record is outlinecl
here from the work of Blum and Hogaboom for the purpose of
drawing to the attention of the dentist the accuracy of this method
of reproduction. "The original wax recorcl is frrst coated with
graphite upon rvhich copper is deposited to form a 'master rnatrix.'
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This matrix is a negative. From this plate one or more master
records are made by electrodeposition. The plates are positives
and serve as the forms on which the final or 'pressing matrices' or
'working masters' are deposited. The fact that satisfactory results
can be obtained even after several 'generations' of plates have
been made is good evidence of the accuracy of reproduction".6

Electrotype, on the other hand, involves the formation of a
"positive" from a wax negative or a wax impression of the original
object, in this case, type.

From the above examples given, we note two irnportant facts.
(1) In the latter example we recognise the similarity çf the pro-
cedure to that of many dental procedures wherein we form a positive
from a negative impression of the original object. (2) In the case
of the gramophone record, r,ve recognise the extreme degree of
accuracy of this method of reproduction.

The adaptation of the art of galvanoplasty to certain dental
procedures is therefore indicated.

TgB Cnen,q.crERrsrrcs oF THE Dpposrrs

For a moment let us direct our study to the general electro-
forming and electroplating trades and learn of the factors which
influence the characteristics of the deposits. The frner the crystals
of the deposited metal, the smoother, stronger and harder will be
the deposit. While there are still many unknown factors which
influence the character of the deposits, some of the known factors
must be considered.

Current Dens'ity according to Freeman and HoppeT may be
defined as "The number of amperes per unit of area of the cathode",
and is given usually as so many amperes per square foot. The
optimum amperage per square foot for each metal differs, and even
for the same metal, opinions vary as to a current density required;
for example, copper may be stated as 10 to 15 amperes per square
foot; for nickel, somewhat less.

The effect of increasing the current density, according to
Bancroft and other authors, is to decrease the size of the crystals
which are formed. However, there is a definite limit to the rate at
which a metal can be deposited and still produce dense deposits.
This limit is called the "critical" current density and if it is increased
above this limit the deposit produced is soft, loose, spongy, and in
the case of copper, reddish in colour and is spoken of as a "burnt"
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deposit. As the critical current density is approached the evolution
of hydrogen at the cathode is seen to increase.

Agi,tati,on refers to the production of continuous movement of
the electrolyte so that stasis does not occur. The effect of agitation
of the solution is to increase the rnetal supply at the cathode-and
hence the ease with which metal is thrown out of the solution.
This means that a higher current density might be used and good
deposits expected in a bath where agitation is used, u'hereas a
similar current density in a bath not agitated would result in
"burnt" deposits. Agitation, furthermore tends to clear away gas

bubbles from the cathode in certain situations.
As a disadvantage, on the other hand, agitation introduces the

factor of the continual suspension of any sediment which might be
in the tank. Small particles drift onto the cathode and lodge there
to cause roughness of the deposit. In the applications in dentistry
wherein the back of the deposit is to be reinforced with stone,
plaster, cement or a low fusing metal, (as in the case also of electro-
type) this cannot be raised as an objection.

Agitation is effected by means of compressed air bubbling
through the solution, mechanical means, and other ways, all of
which add to the expense and complication and cumbersomeness
of the apparatus set up. This is a disadvantage in its application
in the dental ofñce. Considerable experience with still solutions
for dental purposes makes us realize that there is little to be desired
or added by the inclusion of the features of agitation. Occasional
stirring of the solution is all that seems necessary.

Temþerature-the temperature of the electrolyte will also affect
the characteristics of the deposit. The crystals deposited at higher
temperatures are coarser than those deposited at lower temperatures
and hence the effect upon the surface of the deposit. The use of
cold solution aids in the simplicity of the construction of the dental
apparatus.

Conductia'ity-the conductivity of the electrolyte has an im-
portant bearing on the characteristics of the deposit. The conduc-
tivity of the solution governs the potential drop through it. A
high potential drop through the solution as the result of a lowering
of conductivity favors the formation of large crystals and this
results in the appearance of "trees" on the surface of the deposit.

Throwing þower-:lhe degree to which a metal is deposited
evenly upon a cathode is determined by the "throwing power" of
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the solution. In the case of cathodes of irregular shape, this factor
is important, generally speaking. In the dental applications how-
ever, even though we are concerned with irregular shaped cathodes,
uneven distribution of the deposited metal is not serious. This
particular aspect will be discussed later.

In the general field of electrodeposition throwing power is
influenced among other factors by the conductivity of the solution,
and the polarisation of the cathode.

Briefly, in a practical way, the more even distribution of metal
upon the cathode may be expected to result from making the anode
as nearly as possible the same shape as the cathode; and increasing
the distance between the cathodes and anode. In the latter case
the near parts of the cathode are relatively little nearer to the anode
than the far parts and therefore will not be subject to a greater
concentration of current density with the consequent greater
deposition of metal.

Shielding the prominent parts of the cathode by means of giass,
or some insulating material has been suggested by some authors as
a means of obtaining more. even distribution of metal upon the
cathode. Supplementary inside anodes have been suggested by
others.

TUB Er-BcrRoDEposITroN Ixousrnrr AND ITS
GBNrnar- RoqurnnunNrs

:

From a study of the electrodeposition industry we frnd that the
frrst and most obvious requirement is some constant source of
direct current, at relatively low voltage (6-12 volts). Such a
current may be supplied by means of a "low voltage generator" or
from storage batteries.

To control the current, rheostats to regulate the voltage are

,used, although it is more expedient to regulate the generator,
i.e. the source of the current.

"A very simple form of parallel rheostat for experimental work,
with commercial current of 110 or 220 volts, can be made by
arranging a "bank" of incandescent lamps in parallel."a If it is
desirable to measure the current flowing in the circuit, an ammeter
may be connected in the circuit in series, and a voltmeter may be
connected in parallel to measure the voltage.

The distribution of a current of high amperage, such as ib used
in the general electroplating industry requires care as to the size
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of the conductors used and the nature of the conducting rnaterial.
When the current is of sn'rall amperage, conducting u'ires of a
suitable metal may be used without being concerned too much with
tireir size. Copper is the metal that is considered best by reason of
the fact that it is a good conductor of electricity, relatively resistant
chemically, and is of moderate cost.

Of equal importance r'vith the nature of the concluctors of the
current is the nature of the connections lnade betu,een olte part
with another. To elirninate loss of current, as the result of the
increased resistance offered by a single poor contact, all connections
shoulcl be made permanent, ¡n'here possible, either by soldering or
bolting.

After brief consideration of the source of the current, its control,
measurernent and distribution to the frelcl of operation, namely the
tank or vat, let us turn to the requirernents of this part of the
equipment.

The tank must be of convenient size, strong, cheap, and re-
sistant to the solutions to be used in it. The larger and deeper the
tank, the better, for reasons of overcoming changes in concentration
of the electrolyte during operation. \\/ood, stone',vare, concrete,
iron, and in the case of small tanks glass, have all beer-r used and
found satisfactory materials for tanks in the electrodepositing
industry.

Some means of agitation of the solution is generally provided
for, rvhether it be by mechanical means, or compressed air. The
need for occasional filtration introduces the problem of the location
of the tanks, thc type of fiiters to be used rvith the various solutions,
such as acid sohitions, neutral solutions or alkaline solutions.

Finally, in large establishments consicleration is given to the
protection of the electrical and mechanical equipment from fumes
of the solutions. Care in the ventilation of the rooms rviil aid in
reducing this factor to a minimum.

The above considerations will be cliscussed later u'ith special

reference to their application to the dental field ancl their irnportance
in the dental ofñce.

THn N4nrnLS UsED IN GnNBnaL INDUSTRy

lfhe metals chosen for use in the general electrodeposition
industry are selected primarily for their value in electroplating.

16



Such factors as the color of the metal and the lustre which it pro-
duces on the frnished (plated) object are of vital importance.

The capabilities of the metal to resist corrosion and tarnish are
factors to be consiclered also. This l¿tter property is influenced by
the relative position of the metal in the Electromotive Series. The
Electromotive Series table appears below as taken from Freeman
& Hoppe.e Gold is best and platinum next. They are at the
positive end of the series.

Er,BcrnouorrvE SERrps

Potassium. .....2.92
Sodium ...2.72
Aluminum ......1.34
Zinc.. ....0.77
Chromium ......0.47
Cadmium . 0.42
Iron.. ....0.34
Cobalt. ...0,23
Nickel. .........0.20
Tin..
Lead. ....0.13
Hydrogen. .0

Copper ...0.35
Silver. ....0.80
Platinum 0.86
Gold.. ...0.99

Certain specific properties for the metals often determine their
choice for use.

For example, gold is sometimes selected for its resistance to
corrosion and tarnish and because of its appearance. Nickel and
chromium on the other hand because of hardness, frnd their place
in industry. Tin and silver are chosen because of their resistance
to certain foods, while silver is used sometimes because of its high
reflecting power. Copper is chosen because of the comparative
ease in the deposition of it.

The above considerations are based on the requirements for the
electroplating industry. The electroforming industry (galvanoplas-
ty) is fraught with added difficulties, and the choice of the metal to
be used is determined very largely by the ease of deposition.

t7
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Copper is accepted as the n-rost suitable metal for galvanoplastic
processes-and is applied to an enormous field. The production of
electrotype is one important branch of this field. Gramophone
record moulds are also inclucled; reproduction of metallic surfaces,
and plastic objects, (such as in plaster of paris) are lesser phases of
its application. Besides all the places where copper is employed
commonly in the galvanoplastic art there are many small frelds
of special application such as in the formation of plates for the
fashioning of imitations of (alligator skin) leather, producing inlaid
work by galvanoplastl., and many other highly specialized fields of
galvanoplasty.

Copper is readily deposited either from acid copper solutions or
alkaline cyanide solutions, with few difficulties presenting in the
operation of the process and its maintenance rvith a high degree of
efficiency.

Nickel has been used as a substitute for copper in many of the
fi.elds noted because of the greater degree of hardness of the metal.
However, difficulties with impurities in the solutions and the
maintenance of the p.H. of the solutions and many others have
reduced the extent to which nickel has replaced the use of copper.

The use of silver and gold in the galvanoplastic fielc1 has been

limited still further not onl5, because of the cost of these precious
metals, but also because of the extreme difñculty of depositing
them satisfactorily.

Chromium, too, and most other metals have proven too diffrcult
to control in galvanoplastic processes; the slightest variations in
the electrolytes or working conditions, affecting the deposits to a
marked degree.

Turning now from considerations of the choice of metals to be

used in the general field of electrodeposition, let us focus our at-
tention on the choice of metals to be used in the application of the
principles of electrodeposition to the dental field.
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CHAPTER 3

, DENTAL ELECTRODEPOSITION

Cnorcp o¡' MBrals Avarlanr,B eNn TuBrn Sulraslrlrv

WHEN consideration is given to the selection of the metalsv v which might be used for purposes of electrodeposition in
dentistry we think of both the electroforming and electroplating
fields. The logical subdivisions of each of these fi.elds are de-
termined by the fact as to whether the metal so deposited is to be
used for laboratory technique purposes only or for use in the oral
cavity- '

e.g.
Electroforru.íng A. Laboratory technique-Models, etc.

B. orar cavity use :nii:::ffi model

Electroþlating C. Laboratory technique-Plating a copper model
against which vulcanite
is to be processed.

D. Oral cavity use 
-Denture base

A.-For laboratory technique purposes the factors governing
the choice of the metal to be used would include: ease of deposition,
economic considerations, hardness and color to a limited extent.
Copper fulfrls these requirements more nearly than any other metal
and is our first choice. Nickel, on the other hand, is used to a
limited extent for the same purposes. Therefore when we consider
special technical procedures of model or die construction we will
select copper as the metal to be used.

B.-Where the metal deposited is to be placed in the oral cavity
and remains in contact with the oral fluids, new factors enter into
the consideration of the choice of the metal to be used. Not only
must the color, hardness, economic aspects and adaptability be
acceptable, but also the metal must be resistant to corrosion and
tarnish in the mouth, and tolerated well by the tissues. Tissue
tolerance is perhaps limited to those metals high up in the lilectro-
motive series such as gold and silver, and to a lesser extent rhodium,
nickel and chromium. Nickel and chromium are relatively low
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down in the Electromotive series, but under most conditions they
are both "passive" and their potentials are much more positive
than would appear in the table.

On the other hand silver, and nickel and gold in some mouths
are readily tarnished. According to one author, "few, if any, of
the common denture base materials do not stimulate the mouth
tissues.. Tissues reacted so well to chemically pure silver, however,
that there is no evidence of stimulated tissues under such a metal,
and even in some cases badly inflamed and irritated mouths were
freed from these evidences of irritation."r0 A similar experience
was noted in one case by the writer where a nickel denture base

was used.
C.-Occasionally in the laboratory proceclures the need for

electroplating a metallic model arises. The factor of the resistance
of the metal used, to corrosion, is the important consideration in
choosing the metal. e.g. A copper model on which a vulcanite
denture is to be processed, must be tinned or cadmium plated to
resist the action of the vulcanite on the copper during the process

of vulcanization.
D.-When the need arises for plating a metallic object which is

to be worn in the mouth, similar considerations arise which have
been discussed above, viz. those concerning tissue tolerance, e.g.A
partial denture cast in a silver base alloy might be rhodium plated
to resist tarnishing. A metallic splint cast of Victoria metal might
also be rhodium plated.

EqureunNr ¡'on ELncrnoDEposITIoN AS APPLTED To rHE
DoNur- FrBLo

When we examined the requirements which are necessary in
the broad freld of the electrodeposition industry we became ac-
quainted with certain facts. With the information gathered in this
way we are nôw able to approach the dental field and to apply the
basic principles. At the outset we must recognize the fact that the
dental freld differs from the commercial field, principally because

we are dealing with small areas upon which the deposition is to be
rnade. The equipment therefore is built on a comparatively small
sca.le.

For convenience sake we will discuss the details of this equip-
ment under the following headings:

(a) Source of electrical energy.
20



(b) Control of current.
(c) Measurement of current.
(d) Distribution of the current.
(e) Receptacle in which the electrolytic process is to take place.
(f) Operation and maintenance of the apparatus.
(a) Source of El'ectrical Energy-An inexpensive source of direct

current at a relatively low voltage (6-12 volts) is available in the
form of a dry cell, or wet plate battery. These, however, require
continual care and recharging. To generate the current by means
of a low voltage dynamo for the small current requirements in our
limited freld is out of the question, both because of space available
in a dental office and also because of the cost of installation of such
equipment.

There are available today four or frve commercial instruments
designed for use in the dental office for electrodeposition of metals

-but in each case the cost of such an apparatus has limited the
extent to which they have been used. The principle of these is
much the same in each case; namely a method of supplying uni-
directional current with a means of controlling it so that the current
may be varied from 50 m.a. to I amp.

The apparatus which the writer has made from parts readily
available in any radio trade supply depot has been set up with the
thought in mind of having it simple and inexpensive. By means
of this apparatus the current as supplied to a dental office can be
adapted to meet the requirements. This apparatus has been used
almost constantly since 1937 and has proven itself highly efÊcient
and easy to control.

The primary source of current is that which is supplied for
general domestic use, namely, 25 or 60 cycle alternating current.
A transformer capable of reducing 110 volts to 3-15 volts is re-
quired and shown at T in Figure 1. The terminals from the
transformer pass to the alternating current terminals of a dry
plate rectifier (R in diagram). The purpose of the rectifrer is to
reverse the half cycle of the A.C. and thus supply direct current or
as it may be referred to "a unidirectional current."

There are many satisfactory makes of transformers; the one
which has been used and is seen in subsequent photographs is a
Lionel transformer (such as is used on a toy train set) Type WX.
50 \ /. 25 cycle. If the circuit is 60 cycle A.C. then the transformer
must be rated accordingly.
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Similarly there are several suitable rnakes of rectifiers. The
one seen in the photographs of the complete apparatus is a Westing-
house, Rectox Unit, S 655622. The capacity of this unit is less
than one alnpere and is therefore lirnited in this respect. Seldom,
holever, do we require a current greater than ll an ampere.

A Mallory dry plate rectifler No. F I2.C.l has also been used,
where a current of greater amperage (up to 2 amps) is required.

(b) Control of the Currenl-A variable resistance might be added
to the circuit in series for the purpose of regulating the current
supply. The simplest method of adding such a resistance was con-
sidered to be the inclusion of a single electric light socket into which
could be inserted an electric light bulb of any size (from 50 to 200
w). This limited form of variable resistance combined with the
adjustrnent of the transformer within narrow limits, allows a re-
latively simple, elastic, and inexpensive method of controlling the
supply of current.
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(c) Measurement of the Current-For dental purposes the
strength of the current used is very sn-rall (somewhat less than one
ampere in most procedures) and therefore a milliammeter would be
required for measuring such a current. This instrument is con-
nected in the circuit in series, as shown in the accompanying
diagram. (See Fig. 1.)

If the voltage across the tank is to be recorded, a voltmeter may
be readily included in the circuit, in parallel. In the dental freld
we are seldom interestecl in the voltage in such detail and therefore
have ornitted the voltmeter from the circuit.

(d) Di,stri,bution of the Current-Ihe electrical energy now
available across the terminals must be distributed to the receptacle
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in which the electrolytic process is to take place. In the commercial
field the metal used and the size of the conductors for distributing
the current some distance to the large tanks was seen to be im-
portant. In the dental apparatus the tanks are small and the
problem of distribution of the current is proportionately small.

The bus-bars may be made of 7/2" X 1/s" copp"t bar as seen in
Figure 3 at 8.1 & 8.2 Loss of electrical energy in the small
dental apparatus may, however, be encountered through the
increased resistance of faulty contacts. Therefore it is well that
all possible connections which can be fixed permanently should be
soldered.

rn 02
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r-rectifier; r.s.-rectifrer stand; t-transformer; o1-electric socket;
o,-light bulbs.

(e) Receþtacle i'n whi'ch the El'ectrol'yt'ic Process is to Tahe Place.-
The receptacle in which the electrolytic process takes place may be

referred to as "the tank" or "the vat."
In the small field, a glass tank is quite satisfactory. The deeper

the tank the better the results, owing to the decrease in effect
produced by variation of the concentration of the electrolyte at the
terminals. An inexpensive form of glass tank is seen in the photo-
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a-anode terminal; bl, b2-bus bars; an-anode of copper; ca-
cathode; c-cathodeterminal; l-level mark on tank; f-fahnstock

clip soldered to bus-bar.

Frcun¡ 4
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graph Figure 3. This tank has a capacity of approximately 600 c.c.
The ideal tank should be about 8" X 6" X 6" with a capacity of
1000 c.c. (1 litre).

(l) Oþerati,on and. Ma,intenance of the Aþþaratus-'|o the equip-
ment described above might be added (without great expense) one
of two methods of automatically replenishing the electrolyte, to
compensate for loss by evaporation. The first method is by the
use of a flask, placed above the level of the tank and connected to
it with two rubber tubes as seen in Figure 4.

tromcavy

Frcunn 5

t-transformer; r-rectifler; o-electric socket and light bulb;
m-milliameter; c-cathode terminal; a-anode terminal; v-tank

or vat; y-reservoir.

The second method and the most efficient of the two is shown
in Figure 5. In this we see an inverted flask half filled with solution
and two glass tubes extending through the rubber cork downwards
into the tank.
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Diagrammatically the principle of this reservoir is as follorvs.

fl

Frcuno 6

Sketch of reservoir at y in Figure 5.

As the level of the electrolyte in the tank falls and air enters at
A, the pressure in the glass flask is equalized with that outside the
flask and a syphon action permits the liquid in the reservoir flask
to flow into the tank. As soon as the level rises again and cuts
off A-the pressure in the flask becomes less than the pressure
outside and the syphon effect ceases and the fluid in the flask
ceases to flow out through B. Thus the loss of electrolyte (actually
only water) by evaporation starts the process of replacement of
the fluid in the tank.

Holvever, the adclition of the equipment described above to
compensate for the loss of water from the electrolyte by evapo-
ration, is not essential. To simplify the apparatus, another method
of compensating for the loss of water from the electrolyte rvill be
suggested later.

As has been said before, the writers' prime consideration has
been to advise the use of a piece of apparatus which the dentist
himself can put together. It is simple, efñcient and the total
expenditure involved prior to the rvar, was less than ten dollars.

Appr-rc.A.rroNs To DBNrrsrRy

For convenience of discussion of the application of the electro-
depositing art to specific dental procedures the following classifr-
cation of these procedures has been drawn up.
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El e ctr of o r m'in g-T echnique-M odels f or in lays, crÕwns, etc.

-Bite appliances

-Records-Pre-extraction; 
special and

Orthodontia casts

-Acrylic Inlays

-Teaching 
models

Oral 
-Denture 

Bases-nickel & silver

-Obturator
-Artiûcial Nose

El,ectr o þl,ati,ng -Technique-Teaching 
models

-Copper 
model for Vulcanite

Oral 
-Crowns. -Copper 

bands for use in mouth

-Partial Dentures

-Bite Appliances

-Splints*Silver Denture Bases
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CHAPTER 4

ELECTROFORN{ING F'OR TECHNIQUE PURPOSES

f N a previous section we consiclererl briefly, the suitability of
^ certain metals for clental purposes. It was suggested that
copper fulfilled the requirements clesirable in a metal to be used in
technique processes. Copper is hard, its color is good; from the
economic standpoint it is satisfactory and it is perhaps the most
easily manipulated.

For copper, the electrolyte in u'hich the action is brought about,
may be either the acid copper sulphate solution or the alkaline
copper cyanide. lJp to the present time the acid solution has
proven to be the most efficient and is the medium of our choice.

Tsn CoppaR ELECTRoLyTD

The formula for the copper electrolyte is satisfactory within
certain limits. lVlost authors agree that 24-32 ounces of the
crystallized copper sulphate to the gallon of water, provides the
most favorable limits of concentration of this salt. lt is known
that acid solutions are better conductors than ordinary solutions,
and since the whole process depends on the degree of concluctivity
through the electrolyte, it is expedient to use an acid solution of
copper sulphate.

Commercial sulphuric acid is used to acidify the solution of
copper sulphate and is required in lirnits of 8-12 ounces to the gallon
of rvater. As the acid concentration increases, the solubility of the
copper sulphate decreases, so that the balance between the two
must be kept within certain limits, or else copper.sulphate crystals
rvill be deposited out of the solution.

The Electrolyte formula.
Crystal copper sulphate .2+-32 ounces
Commercial sulphuric acid.... . 8-12 ounces
Water. ...Onegallon

N4ix.
I/,-B. Considerable heat will be developed u'hen the sulphuric

acid is aclcled and therefore caution should be observecl. The acici
should be added slowly, while stirring continuously.
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The above formula using the metric system would be approxi-
mately:

. Crystal copper sulphate .800-900 grams
Commercial sulphuric acid. . . . .300-325 c.c.
Water ....3800 c.c.

Mix
However, with the idea of strict economy in rnind, it would be

well to recall that perhaps only 600-800 c.c. of solution are going
to be required for the tank to be used in the dental office. Further-
more, the writers' experience and tests have shown that the solution
may be kept in use, with reasonable care, for a year at least and
may be longer. Therefore the formula for the electrolyte might be
broken down to supply 600-800 c.c. as follows:

Crystal copper sulphate . 130 grams
Commercial sulphuric acid..... 50 c.c.
Water. ...620c.c.

Mix.
.The copper electrolyte made on the basis of the above formula

has been used and found extremely satisfactory in the r¡¡ork done
by the writer.

Four factors concerning the electrolyte shouid be considered if
its efficiency is to be maintained.

Förstly, if the copper, which is deposited on the cathode, were
taken out of the solution at exactly the same rate as it was dissolved
from the anode, a condition of balance would exist in the solution
indefrnitely. Unfortunately, this is not the case. Theoretically,
there is a gradual decrease in the acidity and a corresponding
increase in the copper sulphate concentration, which is explained in
the following \May. Some of the copper goes into solution at the
anode as Cu+ (Cìrprous ions) and not all as Cu** (Cupric ions).
"As the electrochemical equivalent of cuprous copper is twice as
great as-that of cupric copper it follows that just to the extent that
cuprous ions are formed more copper will pass into the solution
from the anode than if only cupric ions were formed. The net
result is an increase in the content of copper sulphate and a decrease
in that of the free sulphuric acid."5 The effect of this is to interfere
with the efficiency of the rate of deposition of copper at the cathode.

Second,ly, there is the factor of evaporation of water from the
surface of the tank, which also has the tendency to disturb the
balance between acid and copper sulphate and results in deposition
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of the copper sulphate crystals on the anode and in the bottom of
the tank. See Figure 7.

The efficiency of the process is rendered negative by this situ-
ation and the deposition of copper at the cathode ceases.

Third,l,y, there is the process of "drag out" which occurs each
time the cathode (the impression) is removed from the electrolyte.
The cathode "drags out" ìMith it some of the solution, in which is
some acid and some copper sulphate.

Hence, a gradual tendency to weaken the solution of both.
Fourthly, there is sure to be the accumulation of a certain

amount of sludge in the bottom of the tank. This comes from the
atmosphere, and from impurities in the anode.

Frcunn 7
Photograph showing copper sulphate crystals deposited in the tank

and on the anode

Maintenance of the solution as an emcient electrolyte depends
on the control of the above mentioned four factors. While nothing
has been done directly to control the decreasing acidity, it will be
aided by control of the second, and third factors. Perhaps, too,
the addition of a small amount of sulphuric acid to the solution
frorn time to time is warranted. Tests for p.H. concentration
conducted on various solutions-and one in particular, which was
in continuous operation for a year, illustrate the gradually de-
creasing acidity. See table below.
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Solution No. 1 Solution No,3

Constant Use Not Used

Vat not covered
Reservoir l]sed

Vat not covered
No Reservoir

p.H. .40
p.H. .62
p.H. .69
p.H. .88
p.H. 1.00

p.H. .40
p.H. .50
p.H. .46
p.H. .59
p.H. .49
p.H. .56

N.B. All three solutions were portions of same original mix.
N.B. As the value increases the acidity decreases.

It will be seen from this table showing the results obtained for
p.H. tests done at intervals with the Beckman p.H. meter, that the
solution represented by the figures in the first column, gradually
became less acid. This solution was in constant use for a year.

The figures in columns 2 and 3 are those for two solutions
(similar in formula to the solution in column 1), one of which was
open to the atmosphere, but never used. The other (column 3)
was in a \¡¡ell-stoppered jar. The results in the case of 2nd. and
3rd. solutions shoìM that the acidity remained fairly constant. Use
must be a contributory factor therefore, for the decrease in acidity
in the first solution.

Control of the evaporation of water from the solution can be
easily accomplished in several ways. The simplest method and
the one involving no extra equipment is to place a mark on the
tank at the height of the original level of the solution in the tank.

Add water as required by the drop in the level. Should crystal-
lisation occur as the result of evaporation, restoration of the level
by the addition of water will quickly result in the solution of all
the crystallised copper sulphate, and a return to normal. The
amount of evaporation might be reduced by covering the tank with
a glass cover.

Instead of a glass cover, a cover made out of a half car battery
casing with the terminals going through it, might be used. How-
ever, the cover, of whatever type, will only limit the loss by
evaporation and additions of water will be required from time to
time. The third method of controlling loss by ev?poration involves
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additional inexpensive equipment. The principle involved in the
methocl of operation of the reservoir is explained by the cliagram
Figure 6.

The solution which has been referred to previously as having
been in operation for one year was carefully recorded for volume
lost by evaporation. After the original 600 c.c. of solution had
been placed in the tank, 7,200 c.c. of water were added during the
year, through the reservoir. This amounted to about 300 c.c.
every 15 days, or 20 c.c. a day. However, this was for a tank with
a solution surface area of 26 square inches, and another tank of
different area would result in more or less evaporation.

Control of the "drag out" factor \r,'as not practised with the
solution tested for the ¡rear in actual operation. No doubt this
contributed to some extent for the loss in p.H. of this same solution
referred to before. But besides the loss of acid, some copper sul-
phate was also lost. A series of tests were carried out to determine,
comparatively only, the extent of this loss of copper sulphate.

By adding 10 c.c. of electrolyte to 15 c.c. of concentrated sodium
nitrate and diluting rvith 100 c.c. of distilled rvater, and then using
a clean, weighed, copper gauze cathode and platinum anode, all the
copper content of that small amount of solution could be removed
and deposited on thè cathode. The increased weight on the cathode
represented the amount of copper in the 10 c.c. of solution. This
test could be accomplished in 4 hours with a current of 300 m.a.
Proof of all the copper being removed was furnished by adding to
a few drops of the diluted solution, a few drops of Hrs water. No
discoloration meant that no copper sulphate remained.

From the table it will be seen that all solutions tested rvere made
originally from the same formula, and all received the same treat-
ment. Solution No. 1 and No. 2 were new: Solution No. 3 one
year old and had been in continuous use, and Solution No. 4, one
year old, but it had never been used, and had been in a well-
stoppered jar, from which no doubt a slight amount of evaporation
had taken place, and no compensation for it had been made.

The results are interesting. Numbers 1, 2 and 4 had virtually
the saile copper content but No. 3, the much used solution, in
which the "drag out" factor had not been compensated for, con-
tained less than half its original copper content. The loss must be
attributed to the "drag out."

To compensate for this factor it is suggested that immediately
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the anode or cathode is removed from the tank at any time,
whether it be for inspection or after completion, that it be washed
in a jar kept available alongside the tank for this purpose. By so
doing, the solution "dragged out" is washed off. This rinsing
water might then be used to refrll the reservoir or for the additions
which are to be made from time to time, to compensate for the
evaporation. The "drag out" solution is therefore returned to the
tank.

The results obtained are shown in the table belou,-

Solution
No,

Grams of Copper
contained in 10 c.c.

of. solution

.470 grams

.465 grams

200 grams

480 grams

As far as the accumulation of sludge in the tank is concerned, the
solution should be frltered once a month to free it of the sediment.

Before leaving the subject of the maintenance of the copper
electrolyte it should be said that the solution. referred to several
times above, as having been kept in operation for one year; which

óð

4 Copper Sulphate. . . 130 gr.
SulphuricAcid..... 50c.c.
Tap Water. 620 c.c.

Solution 1 year old
Not used

Copper Sulphate. . . 130 grJ
SulphuricAcid..... 50c.c.
Tap Water.

Solution I year old
Used continuously

Copper Sulphate.
Sulphuric Acid. . .

Tap Water. . . . ..
New Solution
Not used

Copper Sulphate.
Sulphuric Acid. . .

Distiiled Water. .

New Solution
Not used

130 gr.
50 c.c.

620 c.c.

130 gr.
50 c.c.

620 c.c.

Solution Formula



had 12 times its original volurne of rvater added; whose p.H.
increased from .40 to 1.00 and the copper contetrt of r¡'hich was
reduced to less than half of its original content, nevertheless at the
end of one year it rvas still functioning weli, but not quite as

efficiently as a new solution.

Tue CoppBR ANoDE

The anode may be of electrolytic, drawn or rolled copper-the
latter being considered best. It should have an area which is

larger than the cathode area. It is also advantageous for the anode
to be similar in shape to the cathode surface upon r'vhich the metal

abc
Frcunn 8

a-Copper bar, 2" X I" X %". b-24 ga.
copper wire. c-completed anode.

is to be deposited. Holvever, with small objects such as impressions
of individual teeth with their cavity preparations, the surface is

very irregular and different in every case. It is impracticable,
therefore, to meet the ideal in respect to having the anode and
cathode surfaces similar.

The anode used by the writer is simply constructed from rolled
bar copper. A piece ztt X ltt X LÁ" as seen at (a) in the Figure 8

is suitable for the small tank used. If the tank is 6" deep then the
measurements could be increased to 6" X y' x )4".

A piece of 14 G. copper wire is soft soldered to one corner of the
copper bar to complete the anode, see Figure 8 (c). The anode
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should be lor-rg enough so that the solclered join will not enter the
solution when the anode is in place.

'|he2" long anode seen in the photograph weighed 70.690 grams.
Approximately )4 of one gram of copper will be used for each small
unit to be electroformed, so that we might expect to make 80-90
models out of each anode of these dimensions. The cost of this
item in the whole process will be mentioned later.

As a practical measure of economy, the copper shells-after
they are discardecl, rnight be usecl over again at thc anode. The

a b

Frcunr I
a-Stainless steel gauze basket. b-copper

scrap in basl<ct to form anode.

backing material used must first be rernoved. If this has been lorv
fusing metal, it also will be recovered to be used over again. If it
was stone or plaster or cement it will be destroyed in removing.
The copper shells might be further cleaned of impurities by a nitric
acid dip. A basket of stainless steel gauze with a stainless steel
lead wire is constructed very simply and very inexpensively as
shown in Figurc 9.

This basket may be of varl,i¡g size according to the require-
óÐ
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ments. The one shown is about l" X I", and holds about 10 grams
of scrap copper. After nurnerous tests in actual operation the
stainless steel does not appear to be affected by the electrolyte or
have any effect on the electrolyte.

THn SM.s.n CarHonn-IN a l\4prar-r-rc BAND

The cathode will be the object on which or into which, the
deposition is to be made. The small cathode in dental laboratory
procedures will include the impression of a cavity preparation for
a gold inlay to be rnade by the indirect method, a porcelain jacket
crown, a gold crorvrl, or a porcelain inlay. The materials commonly
used for taking such an impression are wax and compound, con-
tained in a metallic (copper, brass, alurninum) band. The \,vax or
compound is a non-conductor of electricity. Any treatment of the
surface to render it a conductor must not in any way deface it or
change the shape of it.

MBrar-r,rzrNc THE CarHonn

The process of rendering the wax surface a conductor of elec-
tricity is called metallizing the surface. Failure to be thorough in
this phase of the process has, in the past, been responsible for many
disappointments. The various methods available for rnetallizing
a non-conductive surface may be classified as dry o.f wet processes.
For the dry process we return to study briefly the electrotyper's
work. He takes an impression of the type with a specially com-
pounded wax, and on it he brushes dry graphite. This surface is
'rvell burnished and it is then covered with wet graphite. Further
treatrnent of this graphited surface is proceeded with by r,vetting
the surface with some dilute copper electrolyte and dusting on iron
filings. The copper and iron in the presence of the acid solution
sets up a number of individual minute cells, each of which precipi-
tates metallic copper onto the graphited area. The metallized
surface is now washed off. In recent years wet graphite has been
used almost universally, because of better conductivity, and because
the dust of dry graphite was injurious to the health of the workers.
For dental purposes the electrotyper's process is not highly satis-
factory. Copper bronze powder might be substituted for the dry
graphite in the previously outlined method. In the writers hands
this has not been very efficient.
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The wet methods of rnetallizing a \\¡ax impression include trvo
suitable procedures which are applicable to the dental field.

The fìrst method is based upon the use of graphite in a colloidal
form. Aqua Dag-a product of the Acheson Colloids Corporation

-has been the graphite of choice. Very minute quantities are used
so that it is therefore a relatively inconsequential item when
considering the production costs.

On a glass slab (set aside for this use only) or a suitable recepta-
cle, as seen in Figure 10, place a small portion of the colloidal
graphite. Enough to cover the head of a pin per impression should
be sufficient.

When ready, mix the graphite with a drop of water. The mix-
ture should be thin and watery, not creamy in consistency. See
Figure 10-right.

G

Flcunn 10

With a small camel's hair brush the watery suspension of
graphite is painted onto the dry surface of the impression and over
the edge to contact the metallic band containing the impression
material. The graphite is now dried by means of a few puffs of air
from a chip blower. This automatically effects an even distribution
of the graphite over the impression surface, blows out âr1z s¡."r.,
and also blows some out to contact the band, as mentioned above.
Examine the surface carefully for any areas which were missed in
the graphiting process and retouch any such areas before proceeding.
The copper deposition will extend to the limits of the graphite so
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that the extent of the irnpression covered can be controlled by the
careful placement of the graphite.

A few drops of dilute copper electrolyte are now dropped into the
graphited impression with a medicine dropper and iron filings are
dusted in with the solution. A suitable shaker for the iron filings
is a discarded mcrcury dispenser. After three or four minutes the
contents of the irnpression are washed out gently and with the aid
of a camel's hair brush, any particles may be removed. Upon in-
spection it will be seen that the graphite is cornpletely covered with
a deposit of copper. If the copper deposit is not complete, dust
iron filings on the areas missed and add a drop or two of solution
again. Wash off after three or four minutes.

While the above \,vet process for metallizing an impression is
perhaps .the most efficient, relatively simple in its application and
inexpensive, there is ahvays the unclean nature of graphite to
contend with, both in its application and on the finished model.
In the case of porcelain work and especially in the case of acrylic
restorations, a cleaner metallizing process is desirable.

A second wet process, that fulfils the latter requirement, is
described below.

It is based on the chemical precipitation of silver upon the wax
surface of the impression. Two solutions are required in this process
and as both are comparatively unstable they should be made up
fresh just before using. Such a limitation at the outset might be
discouraging but it can be met rather simply.

The two solutions are silver nitrate and a reducing solution.
When brought together, silver is deposited, which on glass will
form a shining silver mirror. On wax or compound the same effect
is produced. Silver is a splendid conductor of electricity and there-
fore excellent for metallizing the wax of the cathode. Silver nitrate
is of course bad from the standpoint of the stains it produces if it
gets on the hands or linen, but its antidote, common salt, is cheap,
and should be readily available both for cleaning up utensils in
which the silver nitrate has been used ancl for preventing stains.

Prior to the application of the silver metallizing solutions to the
surface of the wax impression the surface is treated with a prepara-
tory solution. The preparatory solution is poured into the box
which is formed around the impression and left for three or four
minutes. The impression is then washed off.
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The formula for the preparatory solution is as follows:
Stannous Chloride. . . .1 gram:4 large ends of Caulk silicate

measuring spoon.
Hydrochloric acid . . . . .|ft c.c.
Distilled water. . 100 c.c.

Mix and allow sediment to settle.
The formula of the silver solution (A) and the reducing solution

(B) which have been found effective appear below.
Aþþroximate

Cost
(A) Silver nitrate crystals. 2.1 grams 4rf cents

Distilled water. .45.0 c.c.
(B) Pyrogallic acid (Pyrogallol). . . .480 grams 1 cent

Citric acid. . .105 grams 1/10 cent
Distilled water. .15.0 c.c.

These quantities given above would be satisfactory for a full
edentulous impression.

For small impressions, or a number of small impressions one-
frfth of these quantities would be suitable i.e.:

Aþþrox,i,mate
Cost

1 cent(A) Silver nitrate crystals. . . . .

Distilled water.
(B) Pyrogallic acid (Pyrogallol)

Citric acid. . .

Distilled water

.420 grams
9.0 c.c.

.096 i.e. .100
grams

.021 grams
3.00 c.c.

lf 5 cent
1/50 cent

These quantities might be weighed up and placed in suitable
capsules or glass vials ready for mixing. However, this calls for a
pair of relatively accurate scales weighing in milligrams.

Thinking again in terms of the general practitioner, our object
is to make all suggestions and procedures as relatively easy and
adaptable as possible. Therefore these small quantities have been
related to measuring devices which are no doubt readily available
in the office of any general practititioner. A Caulk's silicate
powder measuring spoon, a 25 c.c.'glass measure, and an ordin4¡y
teaspoon, will serve as all the equipment required.

After weighing many times, measured quantities of the chemicals
referred to in the above formula, these.formtrla have been translated
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into terms of the measuring devices mentioned. For example, for
sufficient solutions suitable for metallizing an edentulous upper
impression take:

(A) Silver nitrate crystals (2.1 grams) : 5 large ends of silicate
measure-level

Distilled vrater : 45.0 c.c.
(B) Pyrogallol (.480 grams) : 1 level teaspoonful

Citric acid frnely powdered
(.105 grams) :2 small ends of silicate

Distilled water : rfr:î:"-level
Or for a small quantity:

(A) Silvernitratecrystals (.420grams) : 1 large end of silicate
measure-leveI

Distilled water : 9.0 c.c.
(B) Pyrogallol Crystals (.100 grams) : 1 large end of silicate

measure-level
Citric acid (finely powdered)

(.021 grams) : tl small end of silicate

Distilled water t.öi.t":'"
These chemicals are readily soluble in cold distilled water.

Hence with the method of measuring the required quantities as
outiined âbove, the task of making up a fresh quantity of solution
when needed is greatly simplifred. The writer has kept the solutions
made up in well-stoppered, dark bottles, in a cool dark place
for several days and found them still quite efficient after such
treatment.

When the solutions are ready for use, the impression, whether it
be large or small, should be "boxed in" (none is necessary for most
small impressions in a metallic band) and into the boxed impression
the solutions are poured. Immediately the mixture turns dark but
it should be left for from five to ten minutes. After this time has
elapsed, wash off-the impression thoroughly. Care should be ob-
served in this step. Nitric acid will clean any containers in which
the solutions have been prepared.

The impression is now metallized with silver and ready for
immersion in the tank.

To obviate the necessity fortheneedof metallizing animpression,
Thompson has suggested the use of an impression material which
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is conductive in itself. He writes, "An impression material which
I have found satisfactory for this technique consists of a mixture of
very frne graphites, such as Dixon's Microfyne 60/6 and ordinary
paraffin a07o by weighl."rr

The reaction of the material under various tests were studied
and an abstract of the results appears by the same author in the
Journal of Dental Research.l2

Frcunp 11

a-14 ga. copper wire soldered to stove bolt.
b-adjusting nut of stove bclt. c-24 ga,
copper wire attached to stove bolt. d-wire

loop of carrier, e-glass carpule tube.

ArrecuuBNT oF THE Cernoop

After metallizing the impression by one of the wet process
methods described above, there is placed around the band, at the
open impression end, a collar of 14" cellulose tape (Durex). This
collar should be extenderl 2 to 3 millimetres beyond the end of the
metal band. See fig. 12.

The purpose of this cellulose collar will be mentioned at a later
point in this discussion.

Arrangements must now be made whereby the impression
surface, now metallized and therefore a conductor of electricity,
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may be attached to the cathode terminal. A carrier or holder rs

required. A very simple holder can be made as follows: (See

Fig. 11.)
The 14 G. wire is soldered into the slot in the rounded head of

the stove bolt. The 24 G' rvire is bent to form a loop and the ends
are soldered to the end of the threaded portion of the stove bolt.
The 24 G. wire loop is now threaded through the glass carpule
tube-so that the extreme end of the loop is projecting beyond the
end of the carpule tube. The size of the loop beyond the glass can
be adjusted very simply by adju'sting the square nut on the stove
bolt.

Frcunp 12

The glass carpule tube might be bent as seen in the Figure 11.

This type of carrier will be referred to later as the bent carrier.
The metallized impression is placed in the loop of the carrier so

that the wire loop snares the exposed portion of the metal band.
The loop is then made tight around the band by adjustment of the
square nut on the stove bolt. See Figure 12. It is now necessary
to insulate the metal band by covering its surface with wax.
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OpBnanon oF THE PnocBss

With the electrolyte prepared and in the tank, and a knowledge
of certain factors which have to be observed for maintaining the
efficiency of it, the anode bar and cathode might now be attached
to their respective bus-bars. The'importance of being sure that
the impression (cathode) is attached to the negative.terminal and
the anode to the positive terminal cannot be overemphasized at
this stage. The attachment of each piece to the wrong terminal
will not only result in no copper being depositäd in the impression,
but it may also result in disintegration of the impression material.

Several factors are now of importance before the current is

turned on and the deposition commenced. What shall be the
relative position of the cathode to the artode? How much current
is needed and how long will it be before sufficient copper is deposited
to form a shell thick enough to be serviceable?

The position of the cathode in relation to the anode does not
seem to be of great importance, Generally, a cathode of irregular
form is better, the further away it is from the anode. Under such
circumstances the nearest parts of the cathode will receive only
relatively little more concentration of current than the sections
farthest away. If on the other hand such a cathode were very near
to the anode the nearest portions will have focussed on them a
greater concentration of the current. '

In the many tests carried out by the writer very good results
have been obtained.by using a 3" distance between the cathode
and ano'dc.

The current required for the optimum deposition is dependent
upon the area to be covered. Current density, we learnt earlier in
the discussion of this subject, was defined as "The number of
amperes per unit of area of thc cathodc." Thc current density
varies with each metal. For copper it is stated to be 10 to 15

amperes per square foot. Therefore the amount of the current
required to deposit copper on a small dental impression will have
to bear the same relationship. We must calculate roughly the
area of the metallized surface or surfaces. e.g. An impression of a
bicuspid tooth /4" in diameter, and ft" deep-has an aÍea. of. .44

square inches. In the case of a current density of 15 amperes per

square foot, this small area would require approximately 46 milli-
amperes. For all impressions the rate would be approximately
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100 milliamperes per square inch of surface. There is considerable
leeway on either side of this figure so that it is unnecessary to waste
much.time in figuring out for each impression horv much area is
involved. Very little experience is necessary to judge by obser-
vation, whether there be only one or several impressions to be
considered, how much current r¡'ill be required. Too high a current
density'r,r'ill result in "burning" the copper deposit (loose, reddish,
granular copper) particularly at the edges, and too low a current
density will result in slow deposition. The capacity of the unit
seen in Figure 3 is about eight small impressions; the current
required will be for the sum total of all the areas or perhaps we
might say approximately 350-400 milliamperes. Adjustment of the
apparatus to rheet the requirements was provided for in the set up.
For the convenience of those who would operate the apparatus
without a milliammetre in the circuit, the following table has been
drawn up, ghowing the relationship of the secondary voltages, the
resistance bulbs and the ampere readings, using the apparatus as
seen in Figure 3. These figures are for the acid copper electrolyte
only.

TruB ,q.¡¡o RarB op DBposrrroN

The time required for the deposition is an important consider-
ation in most dental offices. A satisfactorv deposit of copper will
depend on what is considered to be a satisfactory thickness. The
weakest point in this respect will be the deepest section in the
cathode. Numerous measurements were made with a micrometre,
of the thickness of the copper shell on what was considered to be a
satisfactory model. At the weakest point, i.e. the most prominent
point, the copper was found to be only .003" to .004" thick, which
is approximately 1/10 of one millimetre. The time required to
obtain this thickness was found to be approximately 4 hours under
ordinary circumstances. However, it is usually found expedient
to place impressions in the electrolyte for deposition at 5 or 6 p.m.
and remove them at I a.m. the following.morning. After this
length of time of 12-15 hours, the thinnest section of copper will
measure approximately .005" to .006".

In an attempt to determine how the time of deposition could be
reduced to a minimum many experiments have been conducted by
the writer. Many suggestions made by various people rvere tested.
For example, Levy,13 says, "It has hitherto been believed necessary
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T¡nr,p SuowrNc rHE Mrr,r.renppna RnerrNcs FoR THE SacoNo¿ny
Vor-tec¡s lxo¡c¿.:rno wrr¡r V¡.nvr¡rc Rpsrsr¿r.ics Bulgs

Secondary
Volts

ù. ¡

4.4

5.0

5.8

6.6

7.4

8.2

9.0

9.8

10.6

1r.4

40 w.
Resistance

Bulb

60 w.
Resistance

Bulb

100 w.
Resistance

Bulb

200 w.
Resista¡ce

Bulb

238

400

410

280

300

350

440

72.2

13.0

13.5 490

13.8 490

14.3

15.1 500

15.9

t6.7

t7.5 t12 530

N.B. The above milliampere readings were obtained with the Westinghouse

rectifrer in the circuit.
45

109

107

103

100

99

96

95

90

85

81

78

68

63

58

Ðó

50

50

38

195

183

t92

190

187

184

180

179

176

17t

166

162

t57

151

t45

136

L28

1I7

7t4

94

292

288

281

277

276

272

270

265

259

251

245

238

22a

220

209

193

779

r75

296

140



52

48

45

40

ùù

28

25

22

T2

78

75

70

7L

68

65

62

55

85

85

80

105

95

75

65

40

60 w.
Resistance

Bulb

158

160

155

L52

150

142

135

130

t23

115

175

t72

170

166

162

115

110

65

100 w,
Resistance

Bulb

250

245

240

235

225

220

2LO

195

185

160

142

260

260

255

250

T¡.sr-n SgowrNG TrrE Mrr-r-teupenu RB¡'orNos FoR THE Secoxoenv
Vor-tecns lxorc¡,mo wITIr VARYINc R¡srsrexcB Buiss

Secondary
Volts

40 w.
Resistance

Bulb

200 w.
Resistance

Bulb

4.8

5.0

--* -

6.6 -

*'

120

200

210

255

310

330

8.2 350

9.0 380

9.8 390

10.6 400

11.4 410

12.2 420

13.0 440

13.8 450

13.5 450

14,3 450

15.1 465

15.9 470

16.7 490

17.5 500

N.B. The above milliampere readings were obtained with the Mallory

rectifrer F.12 C.1 in the circuit.
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T¿n¡.n SnowrNG THE Mrr,r-uurnnB ReaorNcs FoR THE Secor,¡o¡nv Vor-r¡ces
Inprc.rten-Wrrnour A RESrsrÄNcE Coxrnor. rN THE Crncun

Volts Milliamperes

ô- ¡ 400- 450

4.8 700- 720,

5.0 750

5.8 910

6.6 1.150

7.4 1.350

8.2 t.520

1.850

2.150-2.100

10.6 2.320

Ll.4 2.400- .500

t2.2 2.600- .700

13.0 2.850

13.8 2.900

13.5

14.3

15.1

15.9

16.7

17.5

N.B. The above milliampere readings ryere obtained with the Mallory
Rectifr.er F.12 C.1 in the circuit but with no resistance bulbs in the circuit to
control the output.

47

9.0

9.8



to use a low current density for dental electroforming, because the
band and its contained impression are so small in comparison to
the anode that a high current density burns them. This necessitated
a lengthy exposure to the current." He then goes on to say that
an auxiliary cathode permits one to use higher current densities.
His words are,'"I use as an auxiliary cathode, a copper bar equal
in size to the anode, and hang the object to be plated directly in
front of this auxiliary cathode. Because of this, a current density
of from 3 to 4 amperes can be used, thus completing a copper shell
die in from 2 to 2ft hours if desired."

Frcrrnn 13
(a) Impression mounted in straight carrier.
(b) Impression mounted in straight carrier with glass tube attached to provide

a continuous supply o{ fresh electrolyte in the depth of the impression
(cathode).

(c) Impression motrnted in straight carrier with auxiliary anode wire attached:
it is not connected in the circuit,

The results of the tests conducted on the above suggestion of
using an au¡illary cathode will be discussed later, but the writer
could not demonstrate any improvement. See p; 56.

The use of an auxiliary anode as seen at C in Figure 13 was also
tried.
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The auxiliary anode consisted of. a 14 G. copper wire-adjusted
to the glass carier, but not connected in the circuit at any point.
The free end of the wire entered thè open end of the impression
but did not contact it at any point. Large and small loopings of
the wire toward the anode were tried, but the results were approxi-
mately the same in each case.

The free end of the wire inside the impression was reduced in
diameter, showing that it had acted as an anode. That portion of
the wire u'hich looped farthest away from the impression and nearest
to the anode proper, was built up on, hence it had acted as a
cathode. See Figure 14.

Frcunr 14

Another suggestion made was that a continual supply of fresh
electrolyte delivered to the inside of the impression (cathode)
would replenish the depleted electrolyte within the impression and
result in faster deposition. A glass tube was bent so that it could
be adapted to the carrier. It was arranged so that a fine delivery
tube could be placed inside and to the depth of the impression
(cathode) and this tube then could be connected to a source of
supply of electrolyte. See Figure 13 (b). The source of supply
was delivered at the rate of 4 drops per minute; at this rate it took
4 hours to run in 25 c.c. of copper electrolyte.
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Other experiments were conducted as well, with the results
shown in the table on pages 51, 52, and 53.

The numbers of hours each test piece was given is recorded in
the second column; the voltage and milliamperage used, are re-
corded in the third and fourth columns respectively. While in the
frfth column the weight of copper deposited is tabulated and in the
seventh column, micrometer measurements of the thickness of the
shell at four standard points are denoted. The four points at which
these measurements were made for the jacket crown copper shell
are shown in the diagram below. See Figure 15.

Frcunri 15

The flgures given for thickness represent an average of four measure-
ments taken at each of the four positions on êach shell. The last
column defrnes the important variations used for each of the tests.

NorBs oF ExpLANATToN RpcanrrNc Tpnus UsBn
IN TABLE SHowN

By the strai,ght carr'ier w€ ÍÌêâo-the impression mounted on a
straight carrier as seen in Figure 13, 13a, with a 2 m.m. collar of
durex tape, and metallized with graphite.

By edges heaþed,-we refer to the excessive deposit of copper
which is laid down at the periphery of the impression (unless the
tape collar is sufficient to control it).
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Rrsur,rs or ExpBnrupNrs CoNovcrp¡ oN RerB eNo Trlre or D¡posnroN or Corp¡n

No. of
test

piece
Time
hours

Voltage Milli-
amps

Variations in
conditions

and Results.

Straight carrier.
Edges heaped up.
Silver metallization.

Straight carrier.
Edges not heaped up.

Straight carrier.
Individual electrolyte supply

Straight carrier.
Individual electrolyte supply.
Heavy deposit all around

edge of i¡npression.

Straight cârrier.
Heavy deposit on lower half

of edge only.

A 7.4

2ro

7.4 2t0 710 one of 3

Or

B

c

890D

10E

(1)
(2)
(3)
(4)

.002"

.003

.005

.0065

(1)
(2)
(3)
(4)

(1)
(2)
(2)
(4)

.0025"

.004

.007

.0115

.005"

.0065

.0090

.0100

4 140

4 7.4 140

one of 3 (1)
(2)
(3)
(4)

.002"

.002

.004

.004

180 one of 3

770 one of 3

.230

Weight
added

in grams
No. of

cathodes

Average
nteasurements
No. 1, 2, 3, 4

position

.003"

.003

.0063

.0065

(1)

(2)
(3)
(4)

4 7.4 140

10 7.4 one of 3



I I weight
I Milli- I added

Voltage | ^.rrp. I 
in g."*,tl

720

Average
measurements
No. l, 2, 3,4

position

one of 3 (1)
(2)
(ð./
(4)

No. of
cathodes

.0045"

.0051

.0079

.0090

7.4 zLO10

1.160 alone (1) .0038"
(2) .006e
(3) .0136
(4) .0296

7.4 bÐ16

alone (1)
(2)
(3)
(4)

.0010"

.0011

.0017

.0020

õ.1 5002

.080
some lost
from edge

100

alone (1)
(2)
(3)
(4)

.0016/f

.0015

.0023

.0025

4 0. t 500

Rpsur.rs oF EXpERTMENTS CoNDucrED oN RÀTE AND TIME oF DEPosrrIoN oF CoPPER-continueil'

No. of
test

piece
Time
hours

Variations in
conditions

¿nd Results

Supplementary wide anode,
using a large loop.

Heavy deposit on lower half
of edge only.

Bent carrier.
Heavy excess on edge nearest

to anode.

Straight carrier.
Supplementary cathode.

Straight carrier.
Supplementary cathode

Bent carrier.
Edges-good.

F

cJr
t9

G

J

K

3 .002L'l
.0022
.0026
.0040

M 5.8 50 .160 alone (1)
(2)
(3)
(4)



N 5.8 50 130 alone

6.6 88 .200 one of 2

.260 onp of 26.6

5.8 one of 2

(1) .0013,/
(2) .0014
(3) .0026
(4) .0038

(1) .0035'/
(2) :0q44
(3) .0054
(4) .0074

(1) .0027"
(2) .0026
(3) .0044
(4) .0063

(1) .0019,,
(2) .0020
(3) .0033
(4) .0048

3

4

4

4

4

88

88

88 (1) .002r,,
(2) .002e
(3) .003e
(4) .0047

5.8 one of 2

I4 5.0 88

130

.210

570 one of 2 (1)
(2)
(3)
(4)

.0046"

.0051

.0104

.0119

T4 5.0 88 .840 one of 2 (1) .0040,,
(2) .0042
(3) .007p
(4) .0094

Straight caçrier.
Heqping along lower edge.
Copper gauze screen.

Bent carrier.
Not much heaping of edge

Straight carrier.
Edge heavily heaped

Straight carrier.
Long collar of Durex tape.
6m.m. instead of 2 (normal)

Bent carrier.
Long collar of Durex tape.
6 m.m. instead of 2 (normal)

Bent carrier,
Very little excess or heaping

at edge.

Straight carrier.
Very heavy excess around

lower edge.

o

P

a
OI
C),

R

S

T



By 'ind,'iai,d,ual electrolyte suþþly-tve refer to the case rvhere a
separate source of supply of electroll,te direct to the cathocle is
providecl for as explained and shown in Figure 13 (b).

By suþþlernentary w'ire anode-we refer to thc use of the wire
loop as shorvn in Figure 13 (c).

Th,e bent carr,ier is similar to the straight carrier but as seen in
Figure 11, the insulating glass tube is bent. The irnpression is
mounted looking upward, rather tl-ran facing the anode.

The suþþlem.entary cathorJe .was coltlposed of a large sheet of
copper 2" X 2", attached to the cathode terminal. 'fhe srnall
cathocle-the dental impression, was placed in front of the larger
supplementary cathode.

The coþþer gauze screen was a 2tI X 2tt piece of copper gauze
hung in front of the impression upon which the deposition is
to take place, but rvithout connection to the circuit. These are
the variations referred to in the last column of the tabulated results
of the experiments.

To interpret the results it is essential that we try to compare
the tests done when a single variation is introduced, but when the
general conditions otherwise are the same.

We rnight take the straight carrier as being the norn'ral and the
bent carrier as being next and cornpare one with the other. Then
the results of the tests done rvith certain variations introduced
could be compared rvith these, more or less normal conditions.

For example, tests O and P are comparable as far as conditions
are concernecl, except that O was mounted in a bent carrier and P
rvas in a straight carrier. O is thicker than P in each of the four
positions measured. Tests Q ancl R being conducted under similar
conditions are comparable, and shou' a slightl1, thicker cleposit for
R, u'hich was also mou¡rted in a bent carrier. Tests S and T are
again in the favor of the bent carrier. For the results of these
experiments see the table immediately belolv.
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Measurements
Bent Carrier

4 hours-normal tape
collar (2m.m.)

-otherwisesimilar.

14 hours-normal collar

-otherwisesimilar.

IVleasurements
Straight Calrier

Test P

Test Q

Test O

Test R

Test S

.0035,,

.0044

.0054

.o074

.0027"

.0026

.0044

.0063

.0046"

.0051

.0104

.0117

I

I
t
I

,0040"
.o042
.0070
.0094

Test T

Therefore from the results of the tests made it is assumed that
the bent carrier is the better of the two. After considering the
three tests O, R, and S, we must come to two conclusions; firstly,
a long (6 m.m.) tape collar impedes the deposition to some extent.
See the results below where a 6 m.m. tape collar was used and a
2 m.m. tape collar was used.

Long 6 m.m. collar Short 2 m.m. tape collar
Test R Test O

Secondly, prolonged deposition adds very little to the thickness
of the deposited copper shell and we might justiñably conclude that
the additional time is unnecessary. See table below which com-
pares a 4-hour deposit with a 14-hour deposit.

4 Hours 14 Hours

Test O Test S

The results of further tests where other variations are introduced
might now be compared with those of either the straight carrier or
the bent carrier.
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I

.oo2|t,

.0029

.0039

.oo42

I
)

4 hours-long tape
collar (6 m.m.)

-otherwisesimilar.

t

1

.0019'/

.0020

.0038

.0048

Conditions

.oo2t"

.0029

.0039

.o042

.0035'/

.0044

.0054

.o074

4 Hours



T¡rB lNorvr¡uar, Er.rcrRor,yrp Suppr,y

Compare the results of test C with B.

Individual Electrolyte Supply t Carrier
Test C .003/,

.003

.006

.0065

And under the same heading compare test D with E.

Individual Electrolyte Supply Straight Carrier

.oo2"

.003

.005

.0065

I

I

.0016"

.0015

.0023

.0025

Similar conditions
4 Hours

4 Hours

Test B

Test B

Test D I .0025" r Similar conditions (

| .oo+ [ to uor,, 
J

I :3?i' J t

.005"

.0065

.0090

.0100

Test E

Comparison of the result in these two instances leads us to the
conclusion that the individual electrolyte supply arrangement is
detrimental to the rate of deposition rather than a benefit.

SupptBunNranv ANo¡B

Compare the results of test F with E.

Supplementary Wire Anode Straight Carrier
Test F Test E

Here again we might assume that nothing was gained by the
use of a supplementary wire anode in improving the distribution of
or rate of deposition.

Suppr.euourARY CATHoDE

Compare the results of tests K with B.

Supplementary Cathode Straight Carrier
Test K

I

I
J

t

.003"

.003

.006

.0065

The results of this test and several others with a supplementary
cathode were always the same. The supplementary cathode was
detrimental rather than an advantage.
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Based on the above work we come to several obvious con-
clusions. They are:

1. The best method of mounting the impression for the most
rapid deposition is in a bent carrier, so that the impression mouth
is facing upwards and not towards the anode.

2. Prolonged time of deposition adds little, because after four
hours or thereabouts, the metal is deposited on the edge of the
impression nearest to the anode and not in the deepest portions,
where it is needed.

3. Too long a collar of cellulose tape around the rnouth of the
impression impedes the deposition.

Tun Epn'rcrENcy oF THE PnocBss oF DEposITIoN

\Mhile the amount or weight of copper deposited in a certain
length of time is not of great importance when considering the use-
fulness of the finished model, it is an indication of the efficiency of
the apparatus. It is known that for copper, one ampere-hour
would deposit 1.1858 grams of copper. The table which follows
shows the results of tests conducted on several copper solutions
and the estimated percentage of efficiency.

Coupr,nrton oF THE Motnr-
Following the deposition of a satisfactory thickness of copper

in the impression, the final stages in the formation of a model are
described below. We must always remember the fact that we are
dealing with a strong acid solution which will quickly ruin clothes
if it makes contact with them. 'l'herefore after removing the
cathode (impression) it should be washed in a receptacle of water
to take up the solution dragged out with it'. Any solution which
has seeped in around the insulating $7ax and is now inside the glass
insulator, as seen plainly from without, must be released and
washed out too.

'I'he carrier and impression should be immersed in a bath of
soda bicarbonate to neutralize the remaining traces of acid.

The impression may then be dismounted from the carrier and
dried off.

The importance of the effect of the Durex tape collar around
the impression mouth will now be realized. Where no tape is used,
the copper will have heaped up around the edges and extended
considerably beyond the limits of the metallic band. See Figure 16.
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Trtsl-n SHorvrNc 'l'nsrs or Er'¡'rcrExcv o¡' El¡clnolvrn

Solution
No.

E

A

B

C

D

Formula

130 grams Cu2Soa

40 c.c. HzSo¿
620 (Tap) H:o

Efficienct,

1.1858 as
t00%

e5.6%

e8.7%

s5%

1.102 e2.s%

130 grams 1.130 s5%

Voltage
JVI A.

5.0
118 lVI.A

5.0
115 M.A.

This condition as seen at c in Figure 16 is bad for two reasons.
Firstly, the heaped up edge will have taken up most of the current
density going to the cathocle and therefore less copper will have
been deposited in the depth of the impression than is the situation
at d, Figure 16, where no heaping occurred. Secondly, the heaping
at the edge is bad rvhen we continue with the procedure and attempt
to back up the shell of copper rvith stone, or a low-fusing metal.
The heaping up of the metal has been prevented at d by the
presence of the Durex tape.

To back up the copper deposited in the impression \Me require
some heavy brown gummed paper. This is readily wrapped around
the band and a box is formed into which a low fusing alloy, stone
or ordinary household cement, can be packed.

If a low fusing alloy is used to back up the copper shell, then the
equipment in Figure 17 is suggested.
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130 grarns Cu:So¿
50 c.c. HzSo¿

620 ('l'ap) H:o
Old: used 1 1'ear.

130 grams CuzSo¿

50 c.c. HzSo¿

620 ('I'ap) Hzo
Never used: 1 year

old.

130 grams CuzSor
50 c.c. HzSo¿

620 (Tap) H:o
(Nerv)

130 grarns CuzSo¿

50 c.c. HzSo¿

620 (Distilled H¿o)
(New)

5.0
112 M..¿\.

5.0
112 iVI.A

5.0
115 M.A.

Rate
per hour-

âverage

127 grams

131 grams

130 grams

130 grams

1 1Q/

An'rpere
hour
rate

1.170

1.130



ffi?
âcdb

Frcunn 16

a-Graphited impression without tape collar.
b-graphited irnpression with tape collar.
c-excessive peripheral deposit resulting
frorn lack of tape collar. d-result u'hen

deposition controlled b1' tape collar.

--/ 
-\

I
:
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al

(a')
(u')
(b)
(c)
(d)
(e)

'bcde

Frcun¡ 17
Impre.ssion boxed-'rvhere a heavl' deposit existed on the edge.
Irnpression boxed-with paper-no excess.
Lowfusing n-retal in ladle.
Burner.
Beaker (or glass) of water to cool off rnetal.
Pliers to immerse porired in-rpression into bealçer.
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The metal is poured into the boxed copper deposited impression
and chilled quickly. Slow cooling allows the heat to be transmitted
to the impression material which causes it to soften and adhere
more flrmly to the copper surface and hence render separation
later, more difficult.

Figure 18 shows the two electrodeposited impressions, þacked
up with low fusing metal and the paper boxing, stripped off.

In order to separate the impression material and metallic band
containing it, from the model, a limited amount of heat should be
used. Too much heat results in the impression material adhering
too well to the model surface; on the other hand, too little will

Frcunr 18

one with heavy deposit at edge (no tape was used)
one where tape was used; no excess at edge.

endanger pulling the deposited copper away with the impressron
material, especially if a limited deposit was made. After the model
and impression material have been separated, the model may be
cleaned up with carbon tetrachloride, on a tooth polishing brush
used in the hand. The junction between the copper and low fusing
metal should be trimmed with a suitably mounted carborundum
point and the root stump with a Halls ,\brasive Wheel. See

Figure 19.
The finished models are seen in Figure 20.

T¡rB AnvaNTAGES oF AN El¡crnoponMED MoDEL

For indirect inlay work, porcelain work and acrylic restorations,
this type of a model has many advantages over other materials
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a bcd
Frcunr 'l I

(a) Backed up copper shells.
(b) Carbon'letrachloride.
(c) Tooth polishing brush in mandrel
(d) Mounted carborundum point.
(e) Hall's abrasive wheel.

Frcunn 20

Two completed models.
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used for the same purpose. Arnalgam is extensively used and a

table of comparisons between the arnalgam model and copper
electroformed moclel suggests some of the advautages v'hich might
be claimed for the latter.

Coþþer Factor Amalgam
40 Hardncss (Brinell). 40-65
\4ost accurate. Accuracy. Dependent on manipu-

lation and control of
volume changes.

Simplicity of Time in manipulation. Boxing, mixing,
metallizing, packing-personal
mounting, eqttatioir.
deposition,
finishing.

No danger. Contamination. N{ercury is present and
in frnishing may be
a serious factor.

Each model Cost. Silver arnalgam jacket
costs but a crown model costs

cent or two. aPProximatelY 40c.,
an inlay model
averages 25c.

The factor of accuracy might be discussed a little further. On
page 13 we referred to "several generations of plates" being made
satisfactorily in the production of gramophone records and the
degree of accuracy in evidence in this process. To test out this
factor of accuracy in indirect inlay model construction several
generations of models r'vere made as seen in Figure 21.

The top row of copper surfaced models shown represents:
(a) the son of the original three-quarter crorvn preparation,
(b) the grand-son,
(c) the great-grand-son.
In other words (a) is from an impression of the original cavity
preparation in the mouth: (b) is from an impression taken from
(a) and (c) is from an impression taken from (b). A gold inlay
cast for one of a, b, or c-fits all three accurately. The lower row
of copper surfaced models in Figure 21 were produced in the same

way as the top ro'w' of models, but for a proximo-occlusal prepa-
ration. Again an inlay cast for one, frts all three accurately.
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Further elaboration on the cost factor may be in order. The
initial cost of the equiprnent amounts to perhaps a little over ten
dollars (war time prices). The cost of the electrolyte-when con-
sidering that 700 c.c. will last a year, is a very small item. The
copper used for the anode is also a smail item-the 2" y 1rr X y4,,
anode cost approximately 5c., and r,vill be sufûcient for 80-g0 models
and with the new type of steel basket anode it can be used over and
over again. The lorv fusing alloy to back up the copper shell can
also be used over and over again.

The cost of the current at domestic rates will be 1 cent for
1 ampere for 10 hours. If 50 milliamperes are used for each im-

b
Frcunn 21

pression, we could run the apparatus at this current density for
200 hours for 1 cent. Thus we would run 12-13 models through for
15-16 hours each for 1 cent, or about l/lzth cent per rnodel.

Finally, it is perhaps not too far from the truth to say that each
model made in this way represents a saving over silver amalgam of
very nearly 25c. a model, when we consider the average for jacket
crown models, inlays, etc. In the past 15 months, the records for
the Infrrmary, Faculty of Dentistry, show that over 600 models
have been electroformed for students. If each one averages a
saving of 25c. a model, the total savings represented here is ap-
proximately $150.00. What is perhaps more important, it repre-
sents a large saving in mercury, an important rvar cornmodity.
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TnB Sulrr- C,rrnoop-Nor rN Mlr.rr-r-tc B.q.No

There are occasions in the dental ñeld lvhen the impression
taken in wax or similar rnaterial, is not contained in a metallic
band as heretofore described. An impression of a gingival cavity
for instance, rnay be taken in the concave side of the rounded end

of a pen-nib. See Figure 22.

As a substitute for thc pen-nib, a concave piece of metal may
be used. In either case the resultant impression is not altogether
suitable for mounting in the holder described and illustrated
previously. A simplified rnethod of bringing the metallized surface

of this type of impression into the circuit is shown in Figure 23.

a c xb
FrcunB 22

a-Pen-nib. b-cavitf impression. c-
compound. x-point of contact of carrier

rvire rvith itnpression.

The impression is shown at (a), and a 6" piece of 24 G. copper

wire at (e). The wire is threaded through the siit in the nib from
the convex side of it, and the end of the wire is made to contact
the impression material about 3 millimetres from the cavity im-
pression (b). The free end of the wire is wound around the point
of the nib two or three times and held with sticky wax at suitable
points to prevent it from changing position. The impression is

then metallized by whatever method is chosen (c) and with wax
(d) the non-essential metallic surfaces exposed are insulated' We
see the mounted, metallized and completed impression at (f).

The prepared impression is now attached to the cathode ter-
minal and the deposit made. See Figure 24'
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'-fwo impressions on which the deposition

has been made.
a-Impression outline in copper deposit. x-
outline of wire contact in copper deposit.
b-wire carrier. c-\vax covering metallic

surfaces.
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All factors discussed previously under the heading relating to
the operation of the electrodeposition process for copper, must be

observed.
After copper (or the required metal) has been deposited, the

shell formed is backed up or supported by low-fusing alloy, soft
solder, or artiflcial stone. A box might be made with plasticene to
limit the amount of the supporting material to be used.

In Figure 25 we see two finished models, one of which is backed

up with stone, (a), and the other, (b), with low-fusing alloy.

ab
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Two completed gingival impression models.
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CHAPTER 5

APPLICATION OF THE ELECTRODEPOSITION PROCESS
TO THE TECHNIQUE OF CONSTRUCTING AN

APPLIANCE TO RAISE THE BITE

¿| bite may be raised or opened artificially by means of fixed/ r restorations (crown, bridges, onlays) or removable restorations.
Whichever method is chosen, one of the essentials to the success of
the completed case is that in all functional movements there should
be no cusp interference. To obtain such a condition, it has been
the experience of the writer on several occasions, to have to spend
a great deal of time making final adjustments to the occlusal
surfaces of the artificial restorations in order that complete free-
dom may be established in all functional positions. There is no
articulator made which can be adjusted so that it will reproduce
exactly all the jaw movements of any one case. The mouth is the
best articulator there is and the suggestion made below is based
on that principle.

In the case described it is assumed that some form of removable
restoration is to be made for the lower arch. Any discussion of
the type of restoration to be used, does not concern us in this thesis.
What does concern us is the establishment, and recording of, all
the paths of movement of the occlusal surfaces of the teeth of one
arch when in function with the other. By so recording this oc-
clusal pattern and reproducing it accurately in our finished resto-
ration, we should have a restoration, the occlusal surface of which
will allow complete freedom of function in all directions, and hence
save a great deal of tedious adjustment which is so often necessary.

Briefly, the procedure is as follows. An impression is taken
and a cast made of the arch with which we are concerned. The
opposing arch is not included.

On this cast a baseplate is adapted to the lingual side and a
pad of compound adapted over the occlusal area. The thickness
of the compound should equal approximately the extent to which
the bite is to be raised. The lingual flange should be reinforced
with wire. A thin coating of wax is now added to the surface of
the occlusal compound pads. On this bite block is to be recorded
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the movements of the jaw in all directions during function' It rs

placed in the mouth for this purpose and the patient is instructed
to grind or chew on the wax-compound pads. The pattern of the
paths of free jaw movements will be established on the surface of

the compound and in the wax. In other words the case is quickly
ground in, in the wax stage-by the patient.

Frcunn 27
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If the finished restoration can be made to conform to such a
pattern, it too will be ground in, before being processed.

In Figure 26 rve see the bite block in place on the cast. On it
are recorded not only the centric bite, but also all positions of the
functional bite. The surface has been graphited, and will then be
metallized chemically with some dilute copper electrolyte and iron

l',,

Frcura 28

frlings. Copper is then deposited on the metallized surface, as
shown in Figure 27.

The loop seen is for the connection of the piece to the cathode
terminal. Before separating the wax bite block and the copper
deposition, the block is returned to the cast and sealed on it. The
lower cast is attached now to the cor.responding bow of the articu-
lator (a plane line articulator would do for this purpose) and the
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upper bow is attached to the exposed copper surface-after the
attachrnent loop has been removed. The incisal pin is fixed. When
the material used for luting the case to the articulator is set, the
articulator may be opened by'separating the copper deposit from
the wax bite recordings.

The copper surface on the upper bow of the articulator is now
cleaned. This copper surface represents an accurate reproduction
of the recordings made of the bite in all functional positions. It
will now be seen that the occlusal surfaces of the lower bite-raising

*
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appliance (of whatever type is to be made), will not be articulated
to a cast made from the impression of the opposing natural upper
teeth, but to the copper record of the paths established by them,
in function.

On the lower cast, seen in Figure 28, we can now construct the
framework for the restoration to be made.

Following completion of this framework, the occlusal portion
70



of the restoration is added. The amount the bite is to be raised in
this case is represented by the space seen in Figure 29.

The only carving which will be necessary on the occlusal
portion of the appliance will be to form the buccal and lingual
limits of the occlusal surfaces.

The acrylic resins have a definite application in these cases and
when the method outlined above is followed the copper surface is
found to be excellent against which to process the acrylic resin.

After the acrylic resin has been processed there is practically
no finishing necessary on the occlusal surface, and furthermore, if
the various stages in this procedure have been followed with any
degree of accuracy, there will be few or no adjustments to be made
to establish freedom of cusp movement in functional occlusion.

Pnn-ExrnacrroN Rncon¡s: Sppcrer- C¡.sB RBconos:
OnrgonoNtrA CAsrs

Where we have special reasons'for wanting to preserve record
casts, such as orthodontia casts, pre-extraction casts, or cases of
unusual interest, a metal surfaced cast is ideal. Such a cast can
be obtained by either of the two methods described below. One
method is to deposit the metal into the original compound im-
pression, and then back it up with stone or plaster of paris: the
second method is to pour the cast in stone or plaster and deposit
a thin veneer of metal over it. We will confine our remarks to the
first method at the moment, and discuss the second method later.

The frrst method depends on an accurate impression of the arch
and teeth, taken in any of the commonly used impression materials,
except the hydrocolloids. At the time of writing, complete success
has not been attained in metallizing the hydrocolloid materials
(the basis of which is agar-agar) but the writer believes that a
method can be devised whereby they can be treated and copper
deposited into them.

Figure 30 shows two carefully taken compound impressions of
the mouth of a'boy whose permanent teeth were very late in their
eruption. Accurate casts were required of the case for purposes of
comparison with future records.

The trays used in taking the impressions have been removed
carefully.

As a carrier for an impression of this size, three strands of 24 G.
copper wire, each about 7" long are prepared and one length of
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14 G. wire approximately the same length. The three24 G. wires
are soft-soldered to the 14 G. wire as seen in the accompanying
photograph. See Figure 31 (c).

The spider-like carrier is now ready for use. The impression is
centred over the carrier and the six flexible 24 G. free ends of copper
wire are brought around to six points at the periphery of the im-
pression and with the aid of sticky wax are held firmly in contact
with the periphery of the impression.

All the wires, with the exception of the free ends of the six
contact wires, should now be covered with wax or varnish to
insulate them.

c
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The impression surface is next metallized. The method shown
in the photographs is with the use of graphite, followed by chemical
deposition of copper on the graphited surface. The method of
application of these has been explained elsewhere. The only
difference now is that the metallizing process is on a much larger
scale than heretofore. See Figure 32.

Silver metallization, as described before, might also be used
instead of graphite and copper electrolyte with iron filings.

Management of the process for the deposition of copper into
such an impression differs only slightly from the process for a small
impression. The current density used will be determined by the
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area, and on the basis of approximately 100 milliamperes per square
inch. Thus for an upper impression, a current of about 500 m.a.,
i.". 1Á an ampere, will be necessary. The length of time required
for the deposition to be carried on will be about 12 hours.

The deposited impressions are then backed up with stone or
plaster of paris and the impression material separated from the
cast. The cast should be then trimmed and finished. Two pairs
of such casts are shown in the Figure 33.

It will be readily seen that there are two important features
which can be.claimed for casts made in this way, over the average

ló
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plaster or stone cast. They are, firstly, the feature of permanency
against rough usage, accidents, etc. and secondly, the ease with
which they are kept'dust free. Dust on plaster and stone casts
quickly spoils the clean appearance of the cast and is hard to
remove. One disadvantage with copper is that it will tarnish
readily, over a period of time. A thin plate of nickel over the copper
will overcome this diffrculty. Nickel takes a high polish and is not
readily tarnished.

F.rcunn 33

Tns AppLrcATroN oF THE ElBctnoopPosrrroN Pnocpss ro rHE
CoNsrnucuoN oF Suer-r- Acnvr,rc Rnsron¿troxs

It is generally agreed that acrylic resin, whether it be for
dentures or small restorations in natural teeth, is most ideally
processed against a non-porous metallic surface. In the case of the
small gingival inlay or the jacket crown' and all the intervening
possibilities in restorations of this type it is virtually impossible to
burnish tin foil, either to the wax pattern or the mould in the flask.
It is a relatively simple and inexpensive procedure however to
deposit a thin layer of copper on the wax pattern which when the
coated wax pattern is invested and the wax is boiled out will leave
a clean, hard, bubble-free metallic surfaced mould in which the
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acrylic resin may be processed. The results obtained by the author
during the past year with this procedure, have been extremely
encouraging.

It is not the intention of the writer to discuss the pro's and con's
of acrylic as a suitable material for operative restorations; suffice
it to say, that this material at the moment does seem to lend itself
to use for gingival inlays and semi-permanent crowns for protecting
fractured anterior teeth in the young patient.

From these two standpoints the technique of processing acrylic
resin will be discussed.

THr Jacrer Cnor,vN aNo SBir,rr-PErìMANENT Acnvr-rc Cnow¡l
After the preparation for the jacket crown or shoulder less

acrylic cap has been completed a suitable celluloid crorvn form is
chosen and contoured to fit accurately at the gingival margin.
(See Fig. 34.)
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Perforate the celluloid form at both the mesiolingual-and
disto-lingual angles, approximately 2 mm. from the incisal edge.
Fill the crown form with ivory shade inlay wax and soften uniformly
in water at 140' F. Carry the crown form to place and seat it over
the prepared tooth, allowing the excess wax to escape through the
holes provided on the lingual surface. If further adjustment is
considered to be necessary remove the crown form and reheat the
partially seated form and wax impression and replace on the
prepared tooth. If the contour of the crown form does not fulfrl the
requirements aesthetically, add wax to the outside of the celluloid
form and thus cohtour the crown form as desired. (N.8. Add a
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thin film of wax to the lingual surface of the form to aicl in boiling
out later.)

Figure 35 shows the contoured form in place on the tooth. The
wax inside the form gives an accurate impression of the tooth.
Thus, at one sitting, the preparation is made, the impression is

taken, the shape of the finished crown is determined, ancl the
shade is recorded. Establishment of the shape of the finished
crown by the means just outlined renders further steps for this
purpose unnecessary, thus eliminating a try in, or taking regis-
trations for mounting a die on an articulator as required in the
indirect technique.

The crown pattern prepared thus far is removecl to the labora-
tory. A small piece of ivory wax (about the size of a pin head) is
fused on to the lingual surface and to this is attached one end of a
4// length of 24 G. copper wire. (See Fig. 36 B.)
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TnB GrNcrvar- INr.ay

The gingival inlay pattern seen in Figure 36 A. was made by
the direct method in the cavity and removed from the mouth on a
similar piece of wire to that used for the crown.

MBrer-lrzerroN

Both the inlay and crown patterns so mounted, on copper wires,
are ready for metallization. The technique used in the metallization
of wax or compound, using graphite, has been described elsewhere.
However, graphite in this case will leave a blackened surface on
the deposited copper and the shade of acrylic which is processed
against such a surface, cannot. be controlled. To replace graphite
metallization we turn to metallization by means of silver. This
process depends on the familiar experiment of the reduction of a
silver salt, with the resultant silver mirror formation.

The wax inlay pattern and jacket crown pattern as seen in
Figure 36 are first washed in a solution of Stannous Chloride, the
formula of which is:

Stannous Chloride-1 gram
Hydrochloric acid (Conc.)-1.5 c.c.
Distilled Water-100. c.c.
Mix.

This solution is easily made up, and may be stored for a'reason-
able length of time without deterioration. It is kept in a wide-
mouth bottle so that the inlay pattern or jacket cro$/n pattern may
be immersed in the solution in the hottle for one to two minutes,
following which they should be washed off in room-temþerature
water. The mounted impressions are then lowered into a small
receptacle, such as a baseplate wax box (1rÁ" XY'X%."), a
dappen glass for a small inlay, or better still an empty 1 oz. porce-
lain powder jar. Do not let them touch the sides of the receptacle.

Over the impression or impressions so arranged pour frrst the
following silver solution and then the accompanying reducing
solution, leaving the impressions completely immersed in the mix-
ture for 4 or 5 minutes-agitating them at frequent intervals
during that time. The result of this procedure will be the formation
of a silver film over the entire surface area of the wax, celluloid
form and everything in contact with the mixture, including the
receptacle.
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The two solutions must be freshly made just prior to using
them because of their unstable nature.

The formula for each is as follows:

Srr,vnn Sor,urroN

Silver Nitrate Crystals-420 milligrams
Distilled Water-9 c.c.

RnoucrNc Sór,urrou
Pyrogallol Crystals-l0O milligrams
Citric Acid Crystals-2l milligrams
Distilled Water-3 c.c.
For the sake of convenience these formulae have been transposed

into more convenient terms, and are used as follows:

Srr-vBn Sor-urrou

Silver Nitrate (fine crystals)-l large end of Caulk silicate
measuring spoon.

Distilled Water-9 c.c.

RBnucrNc Sor-urrox

Pyrogallol (fine crystals)-l large end of Caulk measuring
spoon.

Citric Acid (fine crystals)-ft small end of Caulk silicat
measuring spoon.

Distilled Water-3 c.c.
As all of these substances dissolve rapidly in cold water, it takes

but a minute to make these solutions each time they are required.
The cost of this method of metallization may be questioned but is
actually less than 2 cents per piece.

Figure 37 shows the small inlay pattern and the jacket crown
pattern .after silver metallization. If these pieces were now at-
tached to the cathode terminal of the electrodeposition apparatus,
copper would be deposited over the entire surface of both, thus
completely encasing them in a copper matrix, making it impossible
to remove the wax and celluloid form in the case of the crown, and
also making it impossible to pack the plastic acrylic into the matrix
to form the acrylic inlay or crown.

It is desitable therefore to make provision for having the labial
face of the crown not covered by the copper deposition, and in the
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case of the inlay to have the buccal or labial surface of it left
exposed. Sandarac varnish is therefore painted on the labial face
of the metallized crown pattern and on the surface of the metallized
inlay matrix, with a fine camel's hair brush. (N.8. After the wax
pattern is metallized it must not be allowed to dry off at any stage
or else the silver film will crack and chip off). Therefore do not
attempt to dry the surface onto which the varnish is to be painted
or to dry it after it has been applied. Such steps are unnecessary
and dangerous.

The metallized, varnished patterns are now ready to be im-
mersed in the copper electrolyte for the purpose of checking the
area varnished and the efficiency of the metallization process.
Figure 38 shows the line of demarcation between the varnished
area (A) and that which is not varnished (B). Copper will be
deposited on the unvarnished area. Attach the prepared pattern
or patterns to the cathode, and insert into the electrolyte.
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Tnn Er-ncrRo-DEPosIT

The amount of current required depencls on the area to be
covered as explained previously. The tin-re required should be
Iinrited to a 3-4 hour deposit. A heavy deposit will add to the
difficulties in removing it from the processed acrylic resin.

The area of the pattern covcrecl b1. copper, when the copper
deposition is complete, is the same as that outlinecl in Figure 38.
The labial face will be lcft uncoverecl.

The crorn n pattern is now investecl in a triple section flask as

shon'n in Figure 39. The wax is boiled out and the celluloid crown
form is lifted out rvith plicrs. This rvill be easy to accornplish if
the lingual surface r,vas coatecl rvith a thin frlm of rvax as suggested
earlier. The full top of the flask is shorvn at B, the relief section
at C, and the copper matrix in the lower half at A, Note
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the metallic model and metallic lingual and proximal surfaces
against which the acrylic can be processed safely.

When the plastic acrylic is packed and the flask is ready to
close for processing, apply tin foil to protect the labial face.

The inlay pattern is treated similarly to the crown, except that
in the case of the simple gingival inlay, the relief section of the flask
is not used.

When the acrylic is processed and the inlay or cro\\¡n are re-
uoved from the flask but still encased in copper, the copper is
casily and quickly removecl by placing it in a bath of concentrated
nitric acid for a few seconds only; a 3 to 4-hour deposit of copper
will be removed in a few seconds. Prolonged exposure to the acid
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might result in disintegration of fine margins. The copper may
also be removed by peeling it off, as platinum is removed from
porcelain.

Experiments are proceeding which indicate from early results,
that the shade of acrylic resin will be more uniform when processed
against a metallic surface, than when processed against a treated
stone or plaster surface. These same experiments also support the
view that greater accuracy is obtained when a metallic matrix is
used.

Figure 40 shows a completed acrylic cap on the upper left
central, made by the method described herein.
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FunruBn Appr,rc,qrroN oF THE, Accun¡.cy oF THE
Er,BcrnoponMrNc PRocESS To GoLD INr.¿.y TncgNrc

For some years the writer has felt convinced that inlays might
be formed, or at least the internal shell of the inlay be laid down
by the electroforming process. During the course of much experi-
mentation and research the internal shell of an inlay was laid down
in an electroformed model or die, and into it gold was cast. In this
way the part of the inlay in direct contact with the cavity prepa-
ration outline was accurately adapted to the reproduction of the
cavity by electrolytic deposition. The remainder or bulk of the
inlay was cast in the regular way. Distortion or interference with
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that portion of the inlay which had alreacly been deposited was

considered to be unlikely.
However, the proccss was exacting and tedious and considered

impracticable for general application.
As an alternative to the ideas of first forming a skeleton or

shell of the inlay and casting the remainder, the principle of casting
directly into an investment model r'vas adapted to the electroforming
process. Instead of an investrnent model, an electroformed model
was used and the gold u'as cast, directly into the metallic-surfaced
model.

The metal surface of the model and the gold were then separated
very simply and quickly by chemical means.
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The metal to be used in the model formation was either nickel
or silver: copper has too low a fusing point to make it safe for
casting gold against it. The result in using copper is merely to
cause destruction of the model when the molten gold hits it in the
casting process.

The results obtained in the formation of inlays by this method

have been very gratifying' In order thatlve might compare the
results of the regular methods of inlay construction with the results

of the method suggested above, experiments were conducted as

recorded herein. In the surface of a specially constructed steel

block there was a simple cavity form, the dimensions of which,
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recorded by micrometer measurement, were .1688r, long \ .Og20t,
wide X .0460// deep. See Figure 41.

Inlays of 22 K. gold were made for this cavity by various
commonly-used methocis and compared with the one suggested.
Conditions common to all, such as to type of investment used,
consistency of the mix of the investment, heat treatment of the
investment, the casting proceclure, etc., were maintained as nearly
equal as possible.

The table below shows the results of this work. The second
column records the technic used; i.e. whether it be direct, semi-
direct or indirect. The third column sets forth the impression
material used in the formation of a model The next column out-
lines the model material used. The fifth column is the record of
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the average measurements of the length only, of three castings in
22 K. gold or as otherwise indicated. It may be added also that
the measurement obtained for each of the three individual castings
in each test was obtained by averaging four measurements recorded
for that particular casting. See Figure 42. The last column
records the approximate percentage of error.

INTEnpRETATToN oF Rusur,rs
' From the results shown in the table it will be seen that the
most accurate castings were those made by casting directly into
the nickel or silver model. The percentage of error with these was
f.rom I/3 to tl oÍ 1 per cent. The least accurate of the castings
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Indirect or Semi-indirect

Impression
Material used

Die or Model
Material

Average length
measurement of at least
3 castings in 22 K gold

(.1638" is die length)

Approximately
t/3 of Ils

Approximately
t4 of J.%

t632"

1629"

Percentage
of error

Hard blue wax.

Hard blue wax.

Semi-indirect.

Semi-indirect.

Technic
Method

r%

1 qolL.. /O

1622"

1618"

Nickel model baclied
with investment.

Silver model.

Copper model.Hard blue wax

r.2%1618"Copper model.Hard blue wax.Indirect.

Direct.

Indirect

76t7"Hard blue wax.Semi-indirect r'27o

r.5%

Investment model

Amalgam modelIndirect Hard blue wax.

Test
No.

A

A1

Remarks

Cast into nickel
model.'

Cast into silver
model.

Acrylic Inlay

qo7
-/o Porcelain Inlay

00
rÈ

B

c

D

E

F

G Indirect Hard blue wax

.7612"

1603"Copper die.
Platinum matrix.



were those made from a silver amalgam model, the percentage of
error being 1.5 per cent.

With the castings made using the direct method, i.e. no model,
the error was 1 per cent, and with an electroformed copper model
it was 1.2 per cent. With the investment model technique, where
the casting is made directly into the model, the error was approxi-
mately the same as that for the copper model.

It is recognised, of course, that the form used in these tests,
namely, that which represents the gingival inlay cavity, was not a
compound type. The results of similar experiments done with a
compound type cavity might not be the same as those recorded
for the simple type cavity. It is reasonable to assume, however,
that similar results might be expected.

Arising out of these tests conducted there were other interesting
observations made, which are not relevant to a thesis with the
above title. They are observations of interest when considering
the whole freld of gold inlay technique, and must be recorded
elsewhere.

The final application of the factor of accuracy of the electro-
forming process to inlay technique ìMas to be made to the freld of
porcelain inlays. As will be seen from the table shown above, the
porcelain inlay made by the platinum matrix method was ac-
companied by a 2 per cent error. The writer firmly believes that
it is possible to form a metallic model into which porcelain might
be fused without the use of a platinum matrix.

The writer has already accomplished this but is not in a position
to be certain that the technic developed has been carried far
enough to record it herein.

If such a development can be accomplished successfully, then
we might expect the same degree of accuracy in the construction
of a porcelain inlay as was achieved with the gold inlay, when the
gold was cast directly into the model.

Nrcxnr- AS A SUBsTITUTE FoR Copppn

The reasons why nickel might be chosen as a substitute for
copper in the procedures already described up to this point in this
thesis are suggested below.

Firstly, the electrolyte used for nickel is alkaline, unlike that
for copper which is strongly acid, and therefore the nickel electro-
lyte is safer to handle. Secondly, an inlay model made of nickel
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offers a greater color contrast with gold than copper does. This
might be important in the study of the adaptation of the cast inlay
on the model. Thirdly, ltickel is harder than copper and must on
that account be considered a better model-forming material.

Unfortunately, however, the advantages which have been stated
are heavily outweighed by the disadvantages in operating nickel
electrolytes for galvanoplasty. For plating purposes it is different,
but for depositions on .wax, compound, or any other material, there
are great difficulties. The results are variable. It is always un-
certain just how the electrolyte is going to behave. Blum & Hoga-
boom u'rite concerning nickel, "One of the most exasperating
experiences in nickel deposition is ttiat baths prepared even on a
large scale from the same or similar materials will yield different
results, especially with thick deposits; or perhaps aftèr a few weeks'
gperation will suddenly improve or deteriorate with no known or
measurable change in their composition."16

It is known that unless the p.H. value of the electrolyte is kept
within definite limits, the deposition is interfered with.

The apparatus and equipment which will be used in the process
of depositing nickel will be the same as that described for use with
copper. If the reservoir is used to compensate for the evaporation
of water from the electrolyte, distilled water will be required
instead of tap water.

The electrolyte which will be used for nickel may be made from
one of several formulae. Those commonly used will contain nickel
sulphate as the source of nickel; sodium sulphate for purposes of
increasing the conductivity of the solution; nickel chloride or
ammonium chloride to increase the corrosion of the anode, and a
little boric acid to act as a buffer, and help maintain a relatively
constant p.H. Too much boric acid, however, will lower the p.H.

The formula used by the writer with some degree of success is
as follows. 'l'o make approximately 500 c.c. of electrolyte:

Nickel Sulphate. . . .32 grams
Sodium Sulphate. . . .16 grams
Nickel Chrloride . . .16 grams
BoricAcid ...7grams

Dissolve in order mentioned in 470 c.c. of distilled water.
The electrolyte should be kept clean by filtering from time to

time. Because of the limited use to which the nickel electrolyte is
assigned the writer has found it expedient to return it to a well-
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stoppered bottle after use and maintain the original volume, by
addition of distilled water.

The p.H. of the electrolyte must be watched constantly. A
simple method of testing the p.H, of the nickel solution is with
Squibbs Nitrazene paper. The degree of accuracy attained with
these papers was checked recently by the writer, the results of
which appear in the table below.

Nitrazene Paper
Nickel Solution Reading Beckman p.H. Meter
No. 1. 5.2 5.16
No.2. 5.0 5.20
No. 3.. 3.0 2.49
No. 4. 6.5 6.17
No. 5. Too low for chart 2.0+
No.6. 5.5 5.91
No. 7. 5.0 5.67
No.8. 5.0 5.71

In the frrst column the solution number is seen.

In the second column the figures represent the p.H. values
assigned when using the Nitrazene paper and in column three the
accurate p.H. reading as obtained with the aid of the Beckman
p.H. meter. A comparison of the frgures in columns 2 and 3 reveal
the fact that the Nitrazene paper tests are fairly good, and might
be safely used as a guide as to the state of the solution.

The best anode to use is somewhat of a problem. A pure nickel
anode has a tendency toward "passivity" and on that account it
doès not corrode or dissolve readily. Cast nickel contains some
impurities which may be detrimental, but such an anode is found
to dissolve fairly readily and is used on that account.

When considering the care required in operating the nickel
electrolyte bath for electrodeposition in the dental field the most
important factor is that of maintenance of the p.H. of the electro-
lyte. The optimum value for the p.H. for the electrolyte for high
efficiency is 5.8-6.0. The tendency will be for the p.H. value to
fall, i.e. for the electrolyte to become more acid. Seldom does the
change occur in the direction of the alkaline side, resulting thus in
a higher p.H. value. If it did it is a simple matter to add sufficient
sulphuric acid to restore the electrolyte back to the desirable p.H.
value.

However, the change most likely will result in the p.H. dropping
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to a point as low as 4.0 or even further than that on the acid side.
To correct this condition nickel carbonate should be added to the
electrolyte. When this is done the solution should be allowed to
stand to give the undissolved nickel carbonate a chance to settle
out. The clear solution is poured off-or it may be filtered off.
Even with filtering some of the suspended nickel carbonate will
pass through the frlter paper.

The exact amount of nickel carbonate required for a measured
quantity of the electrolyte will depend somewhat on how low the
p.H. is and what quantity of solution is being treated.

A few figures of ,tests made appear below but further tests in
this direction are required if nickel is to be used to any extent.

New p.H.

No. 1 7 grams 6.48

No. 2 400 c.c. 5.16 14 grams 5.72

The impressions on which the nickel is to be deposited are
metallized in the manner described previously for copper. The
current density to be used for each separate piece will be determined
by the area to be covered. The basic current density for nickel
might be considered to be about 8-12 amperes per square foot, or
a little less than that for copper. Too high a current density results
in excessive bubbling at the cathode. The milliampere readings
for the apparatus described previously, using the nickel electrolyte,
appear in the table below.

The length of time required for the deposition of nickel upon or
into an impression for model purposes will probably be about the
same as that advised for copper. Copper was said to be deposited
at the rate of 1.186 grams per amper-hour. Nickel, on the other
hand, is deposited at the rate of 1.095, which is about the same as
for copper. What little is lost in weight and consequently in
probable thickness with nickel is made up for in strength because
of the increased hardness of nickel over copper.

However, even when nickel is being deposited seemingly satis-
factorily, one of several complications may develop.
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100 Watt
Bulb

103

135

136

156

175

r62

200

2t5

225

235

240

248

252

tí)í)

260

280

290

300

300

60 Watt
Bulb

70

90

92

105

115

125

135

742

150

155

160

165

t72

168

t72

L75

179

L82

185

40 Watt
Bulb

42

ôl

43

28

50

55

60

64

69

78

82

86

90

90

ot

96

100

T¡nr,p SuowrNG THE MtrlleruprnB Rn¡nrr.¡cs FoR THE Snconoeny
Vor-recps Ixotcetno wrrlr VARyrNc Rnsrsr¡NcB Bur.ss

Volts 200 Watt
Bulb

õ.t 150

4.8 200

5.0 zto

5.8 250

6.6 290

7.4 310

8.2 330

360

9.8 380

10.6 400

11.4 420

12.2 430

440

450

13.8 460

14.3 470

15.1 490

15.9

76.7 103 500

17.5 108 189 310 510

N.B. The above milliampere readings were obtained with the Westinghouse
rectifrer in the circuit and compare closely with those for the copper electrolyte
shown on Page 45.

9.0

13.0

13.5
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Peeli,ng of the nickel dué to internal strain may develop. The
commonest causes for this may be too high a current density, or
because the p.H. of the electrolyte is too low.

Pi.tti,ng is also a factor which has to be contended with. It is
thought to result from many possible causes. Among these are too
low a p.H., too high or too low a current density, evolution of too
much hydrogen, which accompanies too high a current density, and
fine particles of dust in suspension in the solution.

Treeing is also probable in a nickel vat which appears to be
working quite efficiently. Such a condition may be due to too cold
a solution or a solution whose conductivity is poor! There are a
few other minor difficulties.
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CHAPTER 6

ELECTROFORI\4ING FOR ORAL ADAPTATION

BEFORE considering the application of the electrodeposition
process to the construction of restorations that will be placed

in the mouth, we should consider briefly the question of the toler-
ance of the oral tissues to metals. Electrogalvanic phenomena of
the'oral cavity caused by dissimilar metallic restorations is the
problem which confronts us. Since 1930 a great deal has been
written on the subje'ct, much of which is conflicting.

It is admitted by most authors that the human saliva, whether
it be acid, alkaline or neutral, constitutes a good electrolyte and
that if restorations present in the mouth are constructed of dis-
similar metals electropotentially, all the elements are presënt for
the formation of a galvanic battery. The degree to which metals
are considered dissimilar electropotentially is dependent on their
relative positions in the Standard Electromotive Series of metals
table, e.g. zinc and gold in the saliva are favorable to the formation
of a galvanic battery.

Lain and Coughran,l6 have conducted numerous experiments
relating to this problem and they make this statement: "Consider-
ing that every oral cavity containing dissimilar metallic resto-
rations is a constant potential chronic irritant, the percentage or
number of persons who seek the aid of a dentist, oiphysician, is
surprisingly small".

While these authors in their early reports assume that a galvanic
current is set up in the mouth, between dissimilar metals, after
experiments conducted more recently they state: "Reports of
recent investigatiòns indicate that the evidence of the existence of
electric currents between dissimilar metals in the mouth is not
entirely conclusive. Electrical experiments showing that currents
do or do not exist have apparently not been reported."l7

Further studies by Reed and Willman, who grouped the possible
combinations of dissimilar metals into those which never come into
contact, those which are always in contact, and those which are
brought into contact through mastication, conclucle that "dis-
similar métals which are not in direct contact cannot give rise to
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galvanic currents".ls Furthermore, they suggest that where dis-
similar metals are in contact, the galvanic current set up is less

than one microampere, which previously has been thought too
small to be harmful to the oral tissues.

Reinhard Solomon and Galtz believe that there is no electric
current flowing normally and after considerable experimentation
say: "The diminution of current flow is due in part to polarisation
and in part to deposition of an insulatory filr¡".re

One of the latest expressions on this controversial problem is
that found in an editorial appearing in the New York Journal of
Dentistry.20 Here we frnd this statement on the subject of Gal-
vanism. "It is well known that authoritative sources in the ñeld
of electrochemistry have questioned the reliability of the tests and
measuring devices that have been heretofore employed in this
work."

The whole subject therefore seems to be in a state of experi-
mentation ancl some diversity of opinion as to the true situation
exists.

What is known defrnitely is that "positive cases of electro-
galvanism will begin to improve at once after removal of prosthesis
of either the positive or negative group."20

With the little information that is defrnite we should perhaps
follow these general principles, and avoid using dissimilar metals
in any one mouth.

TrlB NrcrB¡- DBNrunn Basn

It is considered highly probable that metal electrolytically
deposited would be well tolerated by the tissues providing no
other metal is present in the mouth. Nickel, because of its strength,
could be made extremely thin, and therefore very light, and serve
as an ideal denture base, in those mouths where vulcanite or the
denture base materials are not well tolerated. As such, it was
tried by the writer and others (lVlcBain)2l a few years ago with
some degree of success.

For example the patient in the case of the denture shown in
Figure 43 had been wearing a fairly comfortable vulcanite denture,
but the tissue had become inflamed beneath it.

One of the newer denture base materials was tried but a similar
experience occurred. A nickel denture base was made on a com-
pound impression taken from the latter denture.
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The nickel base, on which the teeth are attached with vulcanite
is shown in Figure 43 after it had been worn for three months. At
the end of three weeks from the date of the initial insertion of the
denture the inflamed condition of the tissue had disappeared,
suggesting that the nickel was well tolerated by the tissues and a
real benefrt to them. Whether it r,vas a coincidence or not that
such a result was obtained cannot be stated, but it wàs very striking.

Today a nickel denture base could be constructed by the follow-
ing procedure. An impression of the edentulous mouth to be fitted
would be poured in stone or plaster of paris. After separation of
the impression material from the cast thus formed, the cast is
painted with a wax-chloroform solution and the chloroform is
allowed to dry off. The wax film left behind is extremely thin, and

Frcunn 43

seals the many minute air spaces on the surface of the cast. It is
therefore impervious to moisture. The cast is now wired and
metallized with silver as described previously. Better results are
obtained if the silver metallization process is repeated a second
time. The wired metallized cast is then placed in the copper
electrolyte for 5 to 10 minutes at approximately 400 milliamps.
By so doing, the metallization process is made very defrnite and a
quick strike with nickel will result when the nickel deposition is
commenced. After removal from the copper electrolyte the cast
is washed off very carefully to remove the acid solution. Careless-
ness in this stage will result in loosening the metallization film from
the surface of the cast and some of it will float awav.
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After the washing is complete the cast is attached to the
negative terminal (cathode) in the nickel electrolyte.

The anode should be a cast nickel piece approximately the
same size as the cathode and the same shape.

The current density is adjusted to approximately 75 milliamps
to commence the process. One hour at 75 milliamps is followed by
15 to 20 hours at 200 milliamps.

The nickel base will be rough enough on the surface to which
the vulcanite and teeth are to be attached to make it unnecessary
to make provision for retainers. It is suggested that a thin film of
vulcanite or the denture base material be laid down over the entire
palatal surface. Note also in this figure the well-rounded periphery,
provided for in the nickel base. If adjustments were needed on
the periphery which resulted in perforation of the nickel at some

sma.ll area, the surface denuded of nickel could be quickly covered
by metallizing it; then isolating it and placing it back in the electro-
lyte for further deposition. Finally polish this region of periphery.

Nickel as a denture base material has a few disadvantages. It
is extremely difficult to make a base which is absolutely free from
minute perforations. Hence the suggestion that the material used

for attaching the teeth be extended over the entire palatal area.
Nickel is tarnished in some mouths to a slight extent.

Vulcanite and vulcanization do not affect it. Even when
extremely thin it is strong and very light.

During the course of the process of deposition it is well to
vibrate the cathode occasionally to shake off any hydrogen bubbles
which form and tend to adhere to the cathode. They may cause

pitting in the denture base, if they are left undisturbed. As with
any other electrolyte the level should be maintained in the tank by
adding distilled water when needed.

The nickel electrolyte must be kept filtered and free from
organic matter, which is detrimental to good deposits.

Finally it must be admitted that the application of nickel to
the freld of denture base construction is full of hazards and may
result in some disappointments.

TnB Srr,vnn DB\rrunB BasB

As a substitute for nickel, in the construction of the denture
base, silver has been recommended by several authors. The ad-
vantages claimed for silver are its germicidal properties, the fact
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that it is a good conductor of thermal changes, and that the electro-
deposition process with silve¡ is comparatively easy to manage.

Silver, on the other hand, tarnishes readily in the presence of
sulphides. Therefore, in some mouths, it darkens quickly and
vulcanite cannot be adapted to it without plating the silver base
with gold, or rhodium, first.

The electrolyte to be used for silver is a silver cyanide solution,
which is alkaline, but very poisonous. The composition of the
silver electrolyte r-lsed by the writer with good results is taken from
the writings of Tuckfield,22 and appears below.

Silver Nitrate 12.81 grams
Potassium Cyanide. .23.13 grams
Distilled Water. ....600.00 c.c.

"'I'he silver nitrate is dissolved in 200 c.c. and the cyanide in
300 c.c. of distilled water. The cyanide solution is added slowly to
the silver solution which precipitates the silver as silver cyanide.
As the addition of the cyanide solution continues, the resolution of
the precipitate will take place to form the double cyanide. Finally,
the volume is made up to 600 c.c."

Evaporation of the water from the solution must be watched,
as with all electrolytes, and restored as required from time to time.
This solution remains fairly stable, and can be used for a long
period of time.

The anode should be of pure silver. Arolledsheet2/,XZ,tX6,,
is satisfactory. It is fairly pliable in this form and might be swaged
into the shape or form of an upper deirture base.

The basic current density for silver is about half that required
for copper and nickel. Approximately 5-8 amperes per square foot
of area is accepted by most authors.

TnB Srr,vnn BesB-iVIBrso¡ I
Following the above brief discussion of the requirements for

silver deposition we have a basis from which to work. \Me will
proceed to discuss the construction of a silver denture base. Nlany
of the details will be the same as those outlined in the formation of
a nickel denture base.

There are two possible methods of procedure. The first method
to be described is dependent upon the formation of a copper cast
from the original impression. See Figure 44.
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The copper shell used in the formation of this cast should not
be thick; a 4- to 6-hour deposit will be enough. (With this limited
deposit, great care must be exercised in separating the impression
and cast.) The wires leading to the periphery of the impression,
and used in the deposition of the copper are left long. They are
wound together and brought out through the base of the cast.

The wire extension with clip attached will be used later to
attach the cast to the cathode terminal. It is already in contact
with the copper surfaced cast. The plaster of paris base is then
covered with wax to protect it while in the silver electrolyte.

It will be noticed in this photograph that only the copper
surface of the cast is left exposed. On this copper surface the
silver denture base is to be deposited. An attempt rnight be made

Frcunn 44

by chemical means to coat the copper surface of the cast with
silver iodide or silver sulphide which would act as a separating
medium. The purpose of this separating medium would be to
render separation of the silver denture base from the copper cast
possible. On the other hand the writer suggests that if there are
any undercuts on the cast, separation of the base from its cast
would be difficult, if not impossible. Therefore, no separating
medium is used and the silver base is deposited on the unprotected
copper cast. To effect a satisfactory deposition the cast is at-
tached to the cathode, the anode is placed in the electrolyte and
attached to the anode terminal, and the current is turned on at
approximately 150 milliamps. Ãî.ter 24 hours the deposit should
be thick enough for a satisfactory base.

96

¡



It will be noticed that the surface of the deposited silver is
rough. The palatal section can be made smooth and polished
later; the section over the ridge will be left-the roughness serving
well for retention of the material to be used for attachment of the
teeth. After removal of the plaster used to form the base of the cast,
the copper shell and silver denture base are found joined togefher.

The copper is readily removed electrollitically by now attaching
the piece to the positive terminal, thus making the copper portion
of the silver-copper piece, the anode. A block of copper is attached
to the cathode and the copper electrolyte is used in the tank. When
the current is turned on, the copper portion will be removed and
transferred onto the block of copper. The silver denture base will
not be in any way defaced.

Frcunn 45

The silver base is now trimmed and polished. It will then be
rhodium or gold plated to render it bright and stainless, Without
the rhodium or gold protection it would tarnish readily and be
unsatisfactory.

In Figure 45 we see the finished denture base at the left. One
half of it is gold plated and the other half rhodium plated. The
denture base seen at the right will be mentioned in the second
method of construction which follows.

TnB Srr-vBR DENTURD Basn-l¡InruoD 2
The second method to be described for the construction of a

silver denture base differs from the first in that a copper-surfaced-
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cast is r'ìot required. ¡\ stone or plaster of paris cast is used. The
importance of this diffcrer.rce is seen at once; where the impression
n-raterial used was hydrocolloid or if for any other reason it is

impossible to form a copper deposit in the impression, the stone or
plaster cast formed rvill be satisfactorf in this procedure'

The cast is rer.rdered in-rperviotts to uroisture, either by treat-
nrent in hot stearin until all bubbling ceases or it is painled with a
wax-chiorofornr solution. After this preparation it is allowed to
dry. The u,ire carrier is notl' adjusted with the contact r'r'ires

brought to the periphery of the cast at several points and sealed.

The cast is then boxed in rvith rvax to facilitate metallization of
the surface by ueans of the silver solutions as described elsewhere'

The process of metallizatic¡n r¡'ith the silver solutions should be

repeated once after the ir-ritial treattletlt, to insure complete covcr-
age of the cast surface. Any r.ninute area uissed the frrst tirne

will be metallized by the repeated treattnent.
The wax boxing may next be carefully removed, lleing sure not

to disturb or break the contact u'ires awa)' frorn the periphery of
the cast.

The metallized cast is then attached to thc cathode terminal of
the apparatus in the copper clectrol)¡te for 5-10 rlinutes at 300

rnilliamps to make the metallization process more positive' After
removing it fron'r the copper solution and carefully washing off
every trace of acid, it is attached again to thc cathode terrt-rinal in
the silver electrolyte. The anode should be placed so that it is as

nearly equidistant from cvery part of the cathode as possible. The
current is turned on and adjusted to approxin'rately 150 rnilliamps.

At the end of 15 hours the first stage of the deposition is com-
plete. Thc cast on rvhich the silver is deposited is removed from
the electroll,te and r'r.ashed in a bath of distilled u¡ater, rvhich tvill
take up the solution "drag out". This water will be used for
replenishrlent of the water lost by evaporation, as neecled. 'lhe

silver Lrase is dried.
Provision is norv to be made for a finishing shoulder for the

r¡aterial to bc usecl for the attachl.nent of the teeth, and also for
1.he retention of the n.raterial to the base.

Thc finishing shoulder and retention ttnclercuts are establishcd
by placing wax ritns around the crest of the alveolar ridge, slightly
to thc buccal and thc lingual side of the crest' See Figurc 46 for a

cross section of silver base and wax rim attached.
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The buccal and lingual sides of the wax rims are painted with
graphite to metallize them as indicated by the letter M in the
diagram. After the graphite is dry these areas are treated with
copper electrolyte and iron filings as suggested elsewhere.

The final stage of making the silver deposit is now entered upon.
The cast is returned to the solution at the same current as before
(150 milliamps) for another 15 hours. After this final stage of
deposition is complete it is carefully washed again.

It is now trimmed, and polished. The completed denture base
made by this method is seen in Figure 45 at the right. ;

As stated previously the silver denture base must now be
rhodium or gold plated.

cc c

(a) silver base. 
Frcun. 46

(b) Cast.
(c) Wax rims.
(m) The buccal and lingual surfaces of wax rims which are metallized with

graphitc.

CoNsrnucuoN o¡. A HoLLow Osrun¿ron
A hollow metallic obturator for a cleft palate can be constructed

by means of electrodeposition. The advantages which might
justifiably be claimed for such a restoration over the usual vulcanite
or newer denture base material obturators, are numerous. The
metallic obturator is strong, amazingly light, easy to keep very
clean, and very accurately adapted. A further advantage *hi.h i,
important is that the original stone cast poured from thelmpression
of the cleft, is not lost, but may be used again to construct a second
or third obturator. with either the vulcanite or newer base
material obturators, the cast is lost after vulcanisation or processing
the new materials. case23 went to a great deal of trouble years
ago to preserve the original cast. He made a special and somewhat
laboriously fabricated split metal mould contained in a special flask
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for the purpose, so that he could make several vulcanite obturators
from the one impression of the cleft. The procedure of the con-

struction of a hollow metal obturator is relatively simple.

From the impression of the cleft a stone or plaster of paris cast
is made. On the cast the obturator outline is designed in pencil.

See Figure 47.
The section of the surface of the stone cast included in the

outline and to a point three millimetres beyond the outline, is now
thoroughly impregnated with the wax-chloroform solution referred
to previously. A carrier is then adapted to the cast which will also

serve to bring the metallized surface of the cast into the electrical
circuit later on. This carrier can be made of a narrow strip of
36 G. copper sheet or a t4 G. copper wire-flattened at both ends

Frcunn 47

where it contacts the cast. Fix the carrier loop firmly at both ends

to the cast by means of stickY wax.
The surface of the cast to be contacted by the obturator is now

metallized by one of the methods described previously. We prefer

the use of graphite followed by the chemical deposition of coþper
by means of iron filings and copper electrolyte. After the graphite
has been applied and dried off, the surface of the cast beyond the
limits of the obturator outline is covered over with varnish or wax
(preferably wax).

The metallizing process is now completed by treating the
graphited area with the iron filings and copper electrolyte. Nickel
is now deposited upon the cast. The current density to be used
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must be determined by the area. The length of time required will
be approximately 15 hours.

The palatal and nasal surfaces of the obturator are nolv laid
down on the 30 G. sheet casting wax. The edges of this wax are

sealed carefully to keep the electrolyte out of the hollow space.

The wax surfaces are now metallized and nickel is deposited upon
them. Figure 48 shows the completion of this stage.

The centre of the obturator is now hollow and empty' The

Frcunn 50

walls are metallic-extremely thin l¡ut strong. The obturator rs

now removed from the cast by splitting the cast in the anterior
region-but with a clean fracture so that it can be reassembled and
used again if necessary. The edges of the obturator are trimmed,
excess being removed with a jewellers' saw in which is mounted a

frne metal cutting blade. The obturator is polished, The weight
of the frnished piece seen in Figure 49 is 2.400 grams. The weight
of a Canadian dime is 2.300 grams approximately.
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\,Vhere adjustments are necessary after the obturator has been
worn for a ferv days, and s'ch adjustn-rents resuit in perforation of
the obturator at some point, repair to the perforated areas is
effected sirnply and q'ickly. The opening is plugged r,vith a srnall
piece of wax, u'hich is rnade srnooth, rnetallized and closed by
[urther deposition.

AN Anrrprcrar- Nosl¡
The electrodeposition process might be applied to the field of

maxillo-facial surgery, a field r^'hich is very r.'uch to the fore in

Ë

#
(j

:
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wartime. where an artificial nose is required-the basis for it
rnight well be laid dor,vn b), the electrolytic process. Nickel would
seem to be the ideal rnetal to use, because of its lightness and
strength. The nickel might be rhodiurn plated at the final stage.

A description of the process of construction of such a resto_
ration is given bclorr'.

In Figure 50 we see a sk'll o' which an artificial nose has been
built up in plasticene. 

10g



An impression is taken of it in plaster of paris.
The deposition of nickel could be made successfully directly

into this impression. However, it seems to be better to form a

cast of stone from the impression. From this stone cast a sectional
impression in compound is made.

It is easier and more satisfactory to make a metallic deposition
on a wax or compound impression than on a plaster impression.
Therefore, where it is possible to use wax or compound, it is ad-

advisable. The compound impression is rvired as the obturator
was and is ready for metallization. After metallization the nickel
deposit is made. Nickel wires suitably placed in the partially
completed nickel shell will reinforce the frnished piece. The current
density required will be determined by the approximate area in-
volved. The length of time to complete a satisfactory deposit will
be 24 to 36 hours.

The impression material is now removed and the nickel shell is

trimmed to the required outline. It is then silver plated or rhodium
plated or both, in the order mentioned.

The completed hollow metallic shell is seen in place on the skull
in Figure 51.

The ñnal treatment of the nickel shell to obtain the desired

aesthetic effects, does not concern us in this treatise.
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CHAPTER 7

ELECTROPLATING

JN general industry the electroplating field is the importantr aspect of electrodeposition. Therefore, in the texts on electro-
deposition, the subject of electroforming or galvanoplasty is given
a place of secondary importance.

In dentistry, electroplating is of lesser importance than the
galvanoplastic processes and is used to a very limited extent.

We might consider firstly, the application of electroplating to
technic procedures and secondly, to phases of the dental field which
are dependent on the tolerance of the tissues to the deposited metal.

No matter what the purpose may be, the metal is deposited on
a metallic surface in electroplating, and not on a wax or compound
surface, or any other type of non-conductive súrface.

Therefore, metallizing the surface is not required. The appa-
ratus described above under the electroforming procedures meets
the electroplating requirements and the general conditions of
operation and maintenance of the solutions will be the same.

The metals which will be useful for plating for dental purposes
are copper, nickel, silver, gold, rhodium.

One of the essentials to successful electroplating is cleanliness
of the metallic surface to be plated. Conditions which are present
on an unclean surface are the presence of oxides and grease.

Oxides may be removed by mechanical and chemical means;
grease may be removed by chemical solvents and electrolytic
means.

lVlechanical methods of cleaning include polishing on the lathe
with the available abrasives on linen wheels, brushes and buffs.
Scratch brushing is also used.

'I'he chemical methods of removal of oxides include "pickling"
in acids. The chemical methods of removal of grease depend on
the use of organic solventd, such as benzene, carbon tetrachloride
and the like.

The electrolytic method of cleaning requires attachment of the
article to the cathode terminal of the apparatus. A bar of iron is
used as the anode. The electrolyte is an alkaline cleaning solution,
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such as Royalite No. 1, obtainable from Canadian Hanson and Van
Winkle Company. The solution is used hot. After a short period
in the cleaner (a few minutes), the article is rinsed in distilled water.
Before being allowed to dry it should be placed directly into the
plating solution without touching or being touched by anything,
in the meantime.

One or all of the above methods may be used to clean an article
in preparation for plating.

ELECTROPLATING-THE METALS APPLIED TO DENTISTRY

Nrcxsr- Pr,arrnc

Prior to the application of the nickel plate to copper or other
metals, the surface should be thoroughly polished, using carbo-
rundum stones and sandpaper disks on any rough areas, followed
by buffs and cotton wheels with pumice, and finally, whiting or
rouge. The highly polished surface will be maintained on the
nickel deposition.

After polishing the article to be plated, the surface must be
made thoroughly clean. Suggestions have been made previously
as to the methods available for cleaning.

The nickel electrolyte used for electroforming purposes is found
to be satisfactory for plating. Some authors suggest that a special
formula should be used for plating purposes, but in the writer's
opinion adding to the variety and number of solutions which
should be available for dental purposes is not warranted. The
p.H. of the solution must be maintained by the means suggested
on page 87. Nitrazene paper will be used to test the p.H. of the
solution.

The current density required for plating purposes will be ap-
proximately 30-40 milliamperes per square inch of area to be plated.
The time required will vary with the thickness of plating considered
desirable. On a plaster teaching model, frrst covered with a 3- to
5-hour deposit of copper, a S-hour deposit of nickel will be ample
to protect the model against rough usage. If the article to be
plated is not likely to be handled much, a one-hour deposit of
nickel should be sufficient.

The deposition of the nickel should be made without inter-
ruption; if it must be inspected during the course of deposition it
should not be out of the electrolyte for more than a few seconds.

106



Oxidation occurs quickly if the article is exposed to the air, and
this interferes with further plating. Occasionally during the course
of the plating, the article should be vibrated to free it from gas
bubbles which will form on it. The article should also be rotated
once or twice so that the relative position of the anode and cathode
change, thereby preventing the plating being thicker on one side
of the article than on the other. A series of anodes placed around
the cathode would have a similar effect. A warm nickel solution
(about 90-100' F.) will result in a brighter deposit of nickel being
made.

Finally, when the plating is completed, the article should be
washed in hot water and dried quickly to prevent stains forming on
the surface of the nickel. The plated surface of the object may now
be polished.

Snvnn Pr,errNc

Plating with silver is a relatively simple and rapid procedure.
A thick plate of silver is not often required in the dental field. Its
use is limited usually to a flash coating of silver over a metallic-
surfaced model or article as a basis for, and to control, the color
prior to plating with gold or rhodium.

The electrolyte used is the same as that suggested for electro-
forr4ing with silver. The current density required for a large
article such as a full denture cast would be 100-150 milliamperes;
for a small article such as a copper band for a single natural tooth,
approximately 30-40 milliamperes.

The time required for depositing a flash coating of silver prior
to the application of gold or rhodium would be about 15 minutes.
If a heavy plate of silver was required, then 2 hours might be
necessary.

Cleanliness of the surface on which the silver is to be plated is
absolutely essential.

During the process the electrolyte is quite efficient in the cold
state.

After the deposit is made the surface may be polished in the
ordinary manner.

Gor,n PlerrNc
During the course of the description of the procedure suggested

for making metallic-surfaced teaching models, the gold inlay out-
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line was gold plated to make the model more realistic. The uses

of gold plating will be mentioned again later.
Gold is not extremely diffrcult to handle for plating require-

ments. The electrolyte is a cyanide solution. Again we are faced

with making a choice from several well-recommended formulae:
e.g.: Gold Chloride 1.67 grams

. Potassium Cyanide.... . .. . .56 grams
Distilled Water 600.00 c.c.

The gold solution might well be purchased made up ready for use

from a reliable jewellers' supply firm.
The current density required for gold plating will be 100 to

200 milliamperes for a large dental article or 30-50 milliamperes for
a small object. The time required for the deposition will be
5-15 minutes.

The operation of the gold plating process is relatively simple
and inexpensive. Absolute cleanliness of the article to be plated
is essential. The anode should be a24 K. plate of gold-preferably
about 1" square, and of any convenient gauge.

The temperature of the solution which is best suited for the
most efficient deposition, and the best gold color, id from 115-135'F.

The color of the gold deposited from the plating solution will
be controlled by the current density used, the temperature of the
electrolyte and the background upon which it is deposited.

The higher the current density, the darker and redder will the
deposit be. The higher temperature will result in a brighter gold
color. A background of copper will give a reddish color, while a

background of silver will give a paler gold color, which is preferred
for use in dentistry.

Rnorruu Pr-errNc

A dental restoration which has been carefully polished and then
rhodium plated takes on a brilliant lustre without further attention
to the finish of it. This lustre is tarnish free and resistant to any
influence of the environment into which it may be placed. For
those reasons rhodium has several possible applications in the
dental field.

The general principles governing the manipulation of rhodium
for plating are similar to those which apply for the other metals.

The electrolyte is very expensive. A small quantity should be
purchased in the concentrated form from a reliable jewellers'
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supply house. The concentrated electrolyte can then be broken
down to the required dilution by the addition of distilled water.
The anode used in the rhod'ium plating process is platinum. A
Ltt X ltt piece of the .001" platinum available for the porcelain
inlay matrix is satisfactory. Several anodes surrounding the
cathode is good practice.

During the process of plating with rhodium, the metal taken
out of the solution is not replaced from the anode, with the result
that a gradual weakening of the rhodium concentration of the
solution takes place. The "drag out" solution must be saved and
returned to the original solution. Eventually the old solution must
be restored to strength by the addition of some new.

The current density found satisfactory ranges from 150 milli-
amperes for a large article to 30-50 for a small one. The length of
time for the deposition is from 10-15 minutes.

During the course of the plating, the article being plated
should be vibrated repeatedly to remove the bubbles of gas which
are formed.

The ideal temperature for the electrolyte is 100-115. F.
The original polish of the piece to be plated is of the utmost

importance.
The brilliance of the rhodium plate will be directly related to it.

The cost of the rhodium plating is generally considered to be about
one cent per square inch.

Pr,errNc or RESToRATToNS WHICH ARE To BE lNspnrno
IN THE lVlourrr

The considerations of the tolerance of the oral tissues to metals
have already been discussed, in the section on electroforming for
oral adaptatioq and must be adhered to for electroplating.

CnowNs eNo lwr.¡,ys

This type of restoration might be made of one of the silver
alloys-such as Utiloy or C. I. metal. Any tendency of the metal
to discolor or tarnish is eliminated when it is rhodium plated. The
writer has followed a few restorations so plated over a period of
several years and is convinced that this application of electro-
plating in dentistry is worthwhile.
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. Gor-n Plarrn CoPrBn BaN¡s

As a ten-rporary restoration for the imrnediate protection of an

anterior tooth in the young patient 'rvhen it is fractured through
trauma, a tightly-frtting copper band may be chosen and adapted
quickly. After trimrning aird adjustir-rg such a band-a flash of
silver applied electrolytically to aid the color of the finished piece,

and then a reasonable plating rvith gold, cornpletes a restoration
which is satisfactory for the purpose for r'vhich it is designed. Such

a gold piated band rvould l¡e cet'nentcd to place, after polishing

lightly.

Frcunn S2.Partial denture-rhodium plated.

C,q.ST PARTIAL DENTURES

A partial denture cast in a silver allol', such as Utiloy, and
rhodium or gold plated has also been found satisfactory in the
experience of the rvriter. Figure 52 is a photograph of a partial
upper denture, cast in one of the silver alloy metals and polished

well, after which a plating of rhod.ium was applied. The photo-
graph shorvn was taken rvithout further polishing of this denture,
after it had been worn in the mouth for 2/2 years. It had main-
tained a brilliant polish over this period of tirne'
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Brre OpBNlNc Appr-r¡.NcBs

The cast silver alloy bite opening restoration seen in Figure 58
was treated in a similar manner to the partial denture in Figure 52.

The photograph o'f this appliance was taken without further
polishing, after it had given satisfactory service in the mouth for
over a year.

Frcunn 53
Bite opening appliance-rhoclium plated.

Spr,rNrs FoR UsE rN TnE TnBerupxr or
Fnacrunno Jaws

In Figure 54 rve see two Victoria rnetal splints which were used
in practical cases. Those who have had experience with such
splints realize how readily they are tarnished and corroded in a
relatively short time in the mouth. The photographs seen in
Figure 54 indicate the existence of such a slate.

A very simple, inexpensive, and brief deposition or plating of
these appliances would -overcome the disadvantage mentioned
above.

Frcunr 54
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An initial flash of silver over the highly polished, thoroughly
clean, splint surface is followed by 15 minutes in the rhodium or
gold plating tank. Rhodium is preferred, because no further
polishing is necessary after the plating process is complete.

In Figu're 55 we see the same splints seen in Figure 54-but
after part of the one splint (upper, right side in photograph), and

the entire surface of the other (lower), have been plated.

Following the deposition of rhodium over the areas mentioned

on the two splints, further polishing'\Mas unnecessary. A brilliant
lustre was obtained which would not be affected by the oral fluids.

Frounr 55

Upper figure-right side platecl-left not plated.

Lou'er frgure-entire surface plated.

Srrvnn Dnu:runB Besn

when we referred to the methods used in the construction of a

silver denture base, we concluded with the suggestion that this

type of restoration should be gold or rhodium plated. The princi-

pi", of cleanliness of the metal surfaces to be plated, observance of

ihe optimum current density to be used, temperature of the

electrålyte and those factors considered in particular when each

metal was discussed, must be rigidly adhered to'
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l-5
PREFACE TO SECTj-ON TT

Dental Educati-on and General Topics

In the L94Ors a number of arbicles were published which called
al,tention to the need for intensification of efforts to pronrol,e
denüal heal-th education and the institution of preventive
measlrres focused on children.

In his book entitled rrA Hístory of Dentistry in Canadatt,
published by the University of Toronto Press t L97L, Dr. D. W.

Gullett includes for the hj-storical recorcl, the following
statement: ttln hi-s address 1-o the Annual meeti-ng of the
Onl,ario Dental Assocíati-on in L952, Dean Rn G. 811ís, enumerated
the limitations besetting the development anS. assimilation of
preven{,ive procedures. He referred to the existj-ng accumulation
of treatment required by the population; the increased demands
arísing from the socj-al equalizing process, whích was creating
a much larger group of persons potentially able to.bear the cost
of needed treatment; the v¡orsening ratio of dentists to overal1
population; the slow acceptance by the dental profession of
auxilíary personnel; t,he tendency toward the establishment of
an all-embracing v¡elfare state; the lag in communicatíon of
research fíndings throughout the profession and in the dental
heal"Lir eciucation of the pu"nJ-ic; and the lortr proportron of the
dentistst time devoted to the child patient,rr

A challenging face'|, of this general theme, was the importance
of d.evelopíng a scientific approach to the problem of management
of traumatLzed anterior teeth in children. The writing and
putrlication of ttThe Classification and Treatment of Injuries
to the Teeth of Child.rentt (referrecl to Sectíon III) was a

concerted effort to extend both restorative and preven'l,ive
service to chj-ldren.

Acceptance of the Deanship of the Faculty of Dentistry in t,he late
fÇ{Ots led inevitably to serious consideration of the existing
prospects for dental education, including locally, the planning
of a fìew and- greatly enlarged dental school (occupied in 1959)
and the subsequent expansion of the undergraduate, postgraduate
and research programs. Thereforer.mY putrlished papers and
unpublished addresses during the 1950t s and 1960t s, have been
relaüed almost entirely to the general theme of dental education.
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in ihc tlcvr:1o¡tnrct-rt. of ¿{ iootlÌ.

'Ihc blttcplillt lor f-ltc hottsc t'c¡lt'c'

seltts tiic pl¿lll to bc folioi',-r:cl, (ii'ig' 1 l '

'lhe sl¡íiifìcatioììs v,'l',icì'^ eceollll)alì):
the blttt:plint ttete'¡'lr riire tììe t)'pcs ol

-lllfrf,-¡.,i,',rl:rIrì c'I t¡:útìt ¡r¡ lìrr.r'': (Sulri'ilr')'
5. Slirlc-1.)ji(!li¡¡tl oi ttctlr:Lt sìs (>c¡ìr''t¡¡/'
ti. f.li¡tc-Chit¡ì's lrì')\ìtìì ítt scvr-'lì.
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Iroundntis¡¡ of a I-.Ior¡sc

¡:rlatet'ials to be usc(Ì. J'he conl|act islet a¡rtl the buiidcrs altcì cat.pentcÌ.s ¿uìclothet tt¿ì(les at'e at.rarìgcd fot. T.ht,tooth cìûvelops accordin¡¡ to si¡níl:rr
dc'tajlecì a;'ratrgcrnt:irts. \ry'c sctc ¡rr.o_Iifeiatjon iot fire Iinitrg of flre bàt;,r.
mo'.lth (the elrithcÌirr:ri), (I¡ig. 2), 1.ìror
the shir¡ting ol. tì:at cpitheÌial ¡;r.cìifr_,r.-atio¡l) to cor.r'es¡rond tçith tìre shapc
ancl sizc of thc cì.o\,,,I) to be folnlccl.
1'his is the bìue¡ii.ir.rt stag.e. T:hc sfc,_cificatiolls call ftrr. the L¡est nrat<:l.i¿rls(dcl¡tilte, e;narircl ), rvhicìt 

"on ¡" ofl'taincd. T'he buildc¡.s a¡rd car.¡rcntels)ine u¡: fct'their.t¡rslc in ü," *t.Sr,I:norvn ¡ìs Flistocìiffcr-entialion. t:;.
]:n" -o" rvhicll ilrc¡, for.rn j* k,'ru,, ,., a.llre ctctì{o.clra.inei liuc, ilniì just as lllt,exact loc¿rtion fr_¡L ilr<: fouricìatio,., foìilhc lìousc ¡nrrst lre p,c¿;gccì c.r,,tt bcfor-c:one .shovcllrri of concr.r:te is laicl clou-tr.so tìle dento.enanrel litrc lnust irn ,f..ter¡rrinccl ltcfo¡c ella¡rrel or. dentine nlai.
be. dcpositc'cl ir¡' the anrclobla.sts ;;,;;;;ì.
el) and o¡ìo¡ltr;ì-llasts icìentinr-,).

_1'he for,tncl¿r ticns nt;r.1. ¡rot.,, ire l¿ii,-irvlicn tire'so tittlalls ll¿rvc. bccir c¿¡rt,rl for.
Sl_tr. Irr t!:c casc of rr," i";ìì,"'i;;,
?. Sli<tc-\lirlls of flre hor¡se.

c¡;alltel for.rrring cclJs ¿rncl the clentìllr:forrning cclls, if suppìiccl rvith aãe-quate rn:rtei.jaìs, rr.jll deposit u p."ão-
tet'mi:rcrì ¿ìnrori¡it of cl:a¡¡-¡eì 

"r,,i 
,i*r_ti¡rc eacli ctat. (I.ig. 4). If tÌìe cr;1rili;,rrlr¡r.."1,'.,.-.,..y..(,..t. r:uiui¡i, ¿iiríl v.tianlul stip¡r1¡,, isinacicquaie-, llicn il:c t¡.¡;: crf .ir.,r"tu*lalrì tìorvll r',.ijl lrc i¡tr'f.,r...¡., ,.:,:.

\\/llc;r llrr, ror',r,àniio,l. 
"rä .",r,irr"r.,,thc þLri)clet's pr.occetl rçiilr ilie rvalls ¿rnã

-sup3rstt r¡cture tr-ìricir I.ise Jr<ll¡r gl..or,,.,àlevcl- a¡lcl eru¡:t slt¡..u.ar.cls jnto Jullvie,.r't. So n'itlr ilte tootlr. It Ìteco¡nes
caicilìccl ancl ci.ir;tls jltto r.ier,,.e.

^In 
ilie fitì¿rl stages u.hen tlie c,rteiior

o.f the builcìing ìs corr.r¡tìetcd, ffrig. 51,ihe iliter.ir¡r'cìecol.ator.s move i¡t to m¡rl¡cthc housc conrloltatrle .fcr. t.he fl';i,-ì,..:occup¿ults. Wilh thc tcoth, ilre :¡rtcrjoi,
rlccor.ätiirg ¡nust he tal<e¡r care ol alsc,'Ihe root clevclopntent Éloes oil 1o co¡n-pletion antl lhe .in tcr¡ral s¡-lircc is re.
clucecl in sizc b¡. thr: orlontohì¿rsts bLriicl-rng or-rto ilre ri,alls hoth fcr tllr.t Ìlrri;os,,.of jnsulatiorr ancl lilotet.torr íi,ig. 6).t tìts ls arrirìrrgorts $.i{Ìl iltc jrlsirlation
altcl finishirrg of tììe rr.alls ol thc hou.st,,.lf ri'e corrrpar.c the lc:rrgth of tl¡tt.i*a]iìi,rIl,.,.Li¡tt 

olul¡ti,¡u (S, hDrir).

' { .r2,:1,,ãrr:tÈ}.,*Í<._.
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Fig. 5

Conri;lete Exterior oÍ a iiotisc
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ivh!ctr elâP:ìes betrlec'lr thc lllueprirlt
stage at'rd the time of occupanc)' of thc
housc, rtith the stage of pl'oliferalioll
tìrlottgh to completion of 1lìc tooih, jt
rr'ill be f orlnd lh¿rt the clifft:r'ence is
e¡ror:lnous; perll¿ìps ilr the )'a1io of o,]iì

yeâr' to tell )'ears. DrtÌ'illg the tcl'r

ycal. illtervaì s'l.riclr clapses in ilic ca'cc

ãt tito tooih, the mâtorials rtsecl irì th(r

clevcloi-,metrt o! tìl¿: tooth r.iìl ìrc sitb-

ject to cl'ran.gcs controlled b5' thc hcalth

óf tf," petiellt ancì tlìe clict ovcr' lirai
tcri )'ear it.rtet'r'al; tìrercf orc it is of

consirìc:r-ablc illle¡'cst that tìrr-' tooth

strlr.tctitl'e L¿titl clorçii is so urriforll' Ilitl
occasiuliâll]', cìisttli'trattces (lo occttr ¿trLd

thc¡' rlill bc reflcclcd irr the clctelo¡rin¡;
tooth. I-et trs collsictei a Jeri'oi tl¡t:
possil>ilitics u'l-ricìr occttl' cluriì19 tlt','

ionr str.gcs in tl¡c dcveìopnrc;rt of th¿r

tooth.

Dlstu¡tll.'r¡ç cES I\ D!:\'llLor'ìriìN r

1. Åt thc ltluePrint siuga'
In the casc of thc Ìrottse, il thc hÌtrt''

pr'i|ris \\'('t c cicstl'o]'c'<i ¡.ntl lì()t I'('píl¿ìlr'iì'
or' \\'el'c rlevel clra\\'lì t¡p, thcfe \\'oul(l
liliei¡. be tto br.riìdilrg. IIr ¡htl casc uf
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ìliil;;"o,.,*!,Ìrir¡rr ¿rt)-se 
^loderate 

II-r

¡¡cc of a .fclç tc,euì.

: :i'it
thc tooth, i/î ilrcicof the .i,ii,,.lii-l.t\1'r'(' rìo ¡rt'olllci'ariurr
roor)r. ii;;";:iji;il :?.li:,lourcr bc ¡,,,
coltgcllilal al,)sclrc -- 

r¡¡¡r drrollìa'\'i*
possibrc i^ orc ,r,:,:.1-iìre 

toorh. i, i.
s'rce of a sitrglo:l:'l' l" fìrrcl the ab-
pl"to or,t**':?':,:tî'l: .o. e\'(ìtr conr-
ro. this .r¡rtiì, i..,å.1 ,t""LTtl'' . 

Tlte causc
¡ur, r.,o, 

"áii;;' il;,." ;;ri 
=nì;l j,',1ìï "l_ :¡tortant lolc.

2. ¿Lt ttte lottttdctlirIr trì;';;;;" 
t' tu,tro tt s ttt s e.

collsl'uctccì or r,'"rì't3'' 
thc'house rtet'c'

<,r ratcr, cì.":ir;, i¡,mate:'jars, soùr,cr.
\\'ourcr r;rir, ;;;;:; "t,:n:se rou,rcìario¡,s
loot,lt, if l1ô^,. ,,,^.-l]ì .{lle 'casc of i}re
,i,,, ro,,,,oíti;;, :i:';:'iî,s_ 

\\'e,'c usccr jn
tlìc prr,,_.^r-^; -rtr.1c,, lt rs pr.obablc tha.f
o" t' 

"'n 
r' ì'ni, "r1,...jÏ,,t"" t tt r'lt jch j s I.irl

Illl lnarkcd Ëî;,ì;i,'1,,":"'"îl:'å;ì:,;,
Kiìo\\,tì as lr¡.¡roplas:

:1''g. il. ,l,l,n 
"*"ir'1. 

of thc c:rarrrcl,
cìist.u r¡ancc ;;;"r: ii.':i,causc of ttris
gcttet'irl .y.'å,ìu:i 

ur oletal'J" ot'solne
r a r'1-\J, \,\.r 

ì clì or. o"i o t 
"i 

t'r'. ti,ilt 
:::. ]]:,. 

ri,,-
t'xaltr¡llc, Dtc'irslcs, ¿, 

- "' -L r qr ' l'ol'
nl¿ttotrs fcve.s. 

r<l othcl e.xlnllrc,.

t. 
!,, ttte :øaIIs a¡¿¿l st¡per...: iruct¿tres lLt J1ç,
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'i'oplasi¡ of [¡anre]

1Q. Slirle-Congenlt¿rl 
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lf the rçalls of a l-ioirsc \\'crc con.
siruc{cC oj \.,'cÍtl( lnatcliaìs or: b¡' .sìip-
riliocl ¡letliorìs, it is ìikc'iy'tirai" lirc¡'r,..ill
,¡u!ckÌ-r' l¡cco¡;rc ti'c¿riller..ircatcn ¿inc1
ei:oclctì. -I)eieciivci dr'-position of the
u'alls of f hc tt:eth nìa)' Ì'r'.suil in sirniìar
conditiotrsrr. f'he c¿ruse ztgain n:a¡. ì.rc
cìietar'¡', systcrnic ancl cvcn basc¿l on
sorne hereditetr'¡' factor-.
4. At tl,te inte¡.io¡' decoi,utiitg strt¡¡c.
. A violent calthrlual<c rnay rlcstr-o1'
the continuit¡' of tlrc housc at tbc in-
telior dccor'âting siage. .¡\ sucicìcrt ¿rc-
cidcrltäI blorr olr thc Loothr2 afte'r it is
cru¡ttt:cl anci cìrrring Uic stage u-hctr
conl¡¡letio¡r of thc loot :rncl thc intcliol
of thc tooth is ta.liing plirce, may' car.rsc
the ircn.c of tìle injulccl tooilr to i¡c.
cornc non-r'it¿rlr3. As thc lcsult, tÌrc
complctc ciclelopmcr-rt of the L,.rot
ceas(,s, and tht_. jtrtct'ior clccol'itting
etrcìs :ibrtrptl¡',

'fhesc arc but a fcn e.rarnples ol ilrc
¡rossiìr!lit¡,' of distur.banccs to ilrc r-ìc"

veìopìng rootir at I'ariour; stagcs. Srich
distrtlbanccs et.c comììlon in the rlrouth
o-f tl¡c iiroiìr.i¡i i¡ltìii'itirr¿ii, irtri .thr,¡-
sclcloni occrir ir-r ihc l-norrt)¡s of ¡tlirni.
tivc ¡-rco¡;ìc-r. Sttch dist Lir.ìr¿inccs ar.c
cìc¡rencìent otì )'cur. hcaltil.

Dl:i-r,rrox ol¡'l'rtìTrl

1'he anrazing llt'ocess of thc cìcr-r.'lolt-
ment o-t the tooth is follo*ccl b¡' an
eqttall¡' am.azing proccss c.[ er.u¡ttion of
tbe toottr into its riglitlul pltcc !n the
motlth. Nor'¡¡r¿rl eluption is clcuoncìcnt
tllrcn ¿ balance of nurnerous Jo|ces.
Thesc forces jnc:ludc thc glou'th oI
bones, li¡r plessule, tongue pressuì.c,
chccli nìuscìe piesstu't', cnclocrine Ì;¿i.ì-

ance, gr-ìiclencc of (leci(luous tecth, bc-
sidcs thc forcc of enlptiorì latcnt u'itlrin
each toi)'ahì¿.

A dislr¡l'barrcc of tht:stl ft-¡r'ces tvili
resul t i11 it distrl|l)aììce of tlre titne of
ihe crulrtioii ,:'í thc tooiìr a¡rci ihL: posi.
l.ion r.,'l:icll !t lrtll tlilic i;-i th¡ ¡nor.rth.
l-or exan.rpie, mouth t'¡t'eathing, li¡t bit-

Slirl¡,-Ser<.1'e ìI]-l,rrlrâsia {,f {.rìnlììrjl.
Sli(ic-Nôn-r¡itÍil irílctttì r(l t,loth.
Sì1,¡c-X-r':r,s t i 1,,.'n-t it;ri t,'ntir.
Sllde- I¡or,:"i: c'f c: lr ¡)'.i(Ìr.

ing, thrrmb sucl<ing, e¡rdocl'ine cljstrrr.lr
i'lìCi l;, îtr:,ì:

'1'he vitai inrpor'{ancc r_rf thc fotnrcÌa.
iion iooth as thc keeper. of rllc alto{.terl
s¡racc ÍoI a tooih of tllt: sccond clctrti-
tion catrnot bc overem¡,rìtasizccl. If
these: forrnclation tceih al-e losl_ prema-
tttlt:ì1', llot iltal tnastic¿r tiolì ol f oocl is
intr,'rfe¡'cil tvith ancl this i'.llotti:cl s¡;ace
is lost, ancl cr.or,r-cling of illc sci:onrì
teetl'r ç'ill [L'striLl¿.

llLlrxrl.;x¡xcl.: o¡. Nollr:.t1, I)IDT

T'rvo as¡tects cf dict nrust Ì¡c cor-,-
sidelecì"to h¿rve a consiclol'atrlc influence
on tire tceiir. i-ilstl¡', a r,r.eÌl-balancecl
cìict, sLr¡rpl¡'ing the rcquilccì ntincr.als
ancl vitalnins is essc¡rtiaL cluling thc
stagcs of tìcvclopnlcnt of thc tc.eür arrd
thcrcaftcr. 'lhe nccd for lei¡rforcc.
rnpul c,Í tl¡t. r:iet .,r.itil rlilitit'al oi vit¿r-
nri¡r colce¡rtrales is stlictl¡. lin-¡itccl, atrcì
dcfinitcly' less s¿r.tisf¿rctor'¡,' than rr-rect.
ing¡ iire rc.quirc:nelÌts throiìÃiì tLc ¡-¡¿r.

iru'iLI scut'ct¡ì1.
Scconcll¡', the ph¡-sical n;ìtuÌ'c of tirc

f,.^.ì.. i..tuüits i:s i.t¡üå ii-r. rrrrl.rot iarri in the
grort'1ÌL r.irti cier','ciopntcnt c¡j. ieilth ¿rtlrì
the Ìru¡¡r¿rn jar,,'s. ThC ntocìel'r-l civiìiztd
cìi()t oí plcpalcd a¡rci |rigl¡. r.efìnccl
foocls, r..;hich cìcplive ihe tcetlt of ûrcir
mirch n<'edecl f ulrcticr;t, is blingil-rg
aì-'oul alì incviiable sic'l- ciegeneratiolr
of tlrc tccilr arrrl jari srs. It is r¿,f'jcclcrl
in thc lral.l c¡ryirrg oí tÌit: ,ir|r.i¡es ancl tilc
incleasin.q dcgl'ec to rçhich the thir.d
nlolal' is absclt t. PeIh:r¡-rs \\:e tna).
looll aheacl a fc\\'cclitr-lr.ir.s rr.ht:n tlrc
thi¡'t'l lnolar- u'ilÌ be rnissins cntir-cl¡',
ancì ihe latelal inciSor'. rr-hich ltos-,
to an c'r'er incrc:asitrg cìc.qree, is cor-r-
gctritall¡' nrisr:irrg. ¡ìt¿r]' nlso bc coll-
sicì{trc(l ¿rn ano¡r-ial-r- tr.hr-lr it i-s ¡lr.es:ent_
1'hcsc changcs ârc neccssat')- if the
diminished sizc ol tÌre jan.s js to Ìrotisc
the tceilr tr,hicÌr r'levelop.

The co¿trsc fibl'ous Joorl ol thc piimi-
îive Iìskirnr¡ ¿rrlrl Ilttli¿ur gives ncerrlerl
:ttnct jon for' lllc glori.tl.t of tilc _i¿rrvs ancl
pt'ovicies arrr¡rìc I'oollr fot' \\.elì fot.nìecl

tn
Iti

Slir.le-'¡¡.,,,r,¡,.rt"t,o"
S I irì,r -1ri'c n:at'.1 ¡c loss oí f ¡u r: ri¡.. ilo¡¡tccth.
Sli4c-(;ùod í.)oC.;.Sli'lr,-Irr^t fi,o,.ìs.
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t{)c:tit.re 2ü Nct or:!i' ha|e ..r'e c!iminated
('oârsc ioorìs frcrr-;l oul.' lrioclortr civiJizr:d
cìiet, but rvher'.: foccls al'c nsccl tlltich
rni¡1ht trr-'ccs¡:ita tc the f un<:tiotrs of prc.
l,'eltsir-¡tl antl. il-lcisio¡, tllc l<trifc ancl
fo¡.'l< havc l-rcc¡: in{rorìrrccrÌ to m€:ct thc
cìenrancls of etiquetie, ancl lhe f ront
tec.tir lravc'been dcprivccl of their
rig)rtful use. fl'hcle is :r dcep social
antl he¿¡l'rli significancc- iu the "Chiclicn
in thc rougìr" jclca. If our- tecth alc to
scr'\'c às ttre¡' are intcncled, the siogan
might u'cll be cxtenclctl to inch"rrie,
"Bovinc on thc T^lìone", cvcn if it clocs
tìlean a fes' gleas¡' fitrgels. Tìtc froi-rt
tecth rr.elc m('¿r¡r't for fulrctiolt as s'eil
as bcautl', but b1- dt'pliving thr:rn of
this functiorr, tl're5' ma¡' t'ell cvcntu.
all_r' losc thcir br::rut¡'.

Ot.:.r, firc¡l:xi;
'.firc llatrri.'al ¡nc,tliocìs t-rf clc,anirrg tnr,llr

at'¡-' also clepotrìtnt otr toriglt fillr.ous
-{oods. Hou'evet'. rtith thc disi,rpnca r-
ance of tough fìbrous foocls, wc at.c
mo¡:e ancl tuolc tlcpc,nr:ìent on the ¿ii'ti-
fìcial substitiitc, nanicl¡', tlic tootlr
bntsh. 'f ire col'¡ect nicthcd of rrsirrg
the tooth l¡r'lsh is irnltolt:rnt bt,c¿rrrse
rnttch da¡nagc caìÌ l;e occasionec,i 1o tìlc:
tecth if the tooth brush ìs usecl as
tliougir \r'c \\'et'e sclul;i>ilrg flools?r.

' Sr'.\urr,tznic l'ollces
Nolrlral muscics, tonguc, chccli anct

li¡r folccs ar.e es.scniial lò tlic ¡nain-
t¡lance of nol.¡tral tectlt and alches.
It u'oulcì seeln tl'r¿tt il-re acquisition of
lrahits r-esnlis in set.iorrs cìistulbances
in gr-ou'th ;uirì cìer-elopntcut?2.

(ì ris r.:n..r¡, I-I ¡:,.rr,'r¡l

'lo maititaiu nor-rnal or.al conclitions,
the gcneial hcalth mr_rsf- provitlc a
favourablc o¡al enr,'ir.otìnler.lt. tr-unda-
ment¿rl ciistulbances such as gencral
fatigtrc, distulba¡rces of thc ner\¡ous
s.\'stcnr, of thc bas¿rl ntctabolism, ancl
¡rtttritional rlisruLi¡anccs, be.siclcs ntzrn-r-

;i íl

spccifìc clisc¿rscs, ar.c ltrflcct¡rì ir-r tlrt_.
cliJììculf .r' o.f rn:rint¿rinilg the o:-al si"r'ric.
trrlcs in ¡lolrnlrl hcalth?r. Or.al hc¿,ìili
is cicpcnclent on thc gr:nclal hcalilr and
r-esistance of thc host.

' Fuxcrroxs orr rIrE Trirrrt
1.. XIttstícation.

The prin.rar¡' function of the tecth
is tlrat of plcircnsiorr, incision, ancl
mastication of food; ancl indilectly for
the food to bc hcìcl in the mouth lotig
enolrgh so tltat the fìr'st cnz-¡,.nrcs of ilre
dÍgcst-ivc pr'úccss ri'hish ¿rle r:ontainecl
in thc saliva can be tltor.oughl¡' ntixecì
in rrith the foocl bolus. \\'hat clrancc
have ¡'ou got to achicvc thcse encls jl
a numbel of tccth arc nrissing or if
the tceth clo not occlucle ¡rloper'l1.? Toc
man¡' of us are clcntal clip¡;lcs vei.¡'
earlf irr lifc as tlrc lr:strlt of the loss of
teethtl. If ¡'ou u-cr.e asltccì ilre question,
"Iforv olC is ¡'olir ntouth?", ilre. ¡insrver.
tt'oulcl pt'ob:rbl;- bc a i Icast tet.r tt.¡
tu,cnt¡' I'cars oìcìcr tlran ¡.oul chl.otio-
ìogical age.

-l'he encl les:ult of thc i;;ipi-opet' Ì)i.rÞ-
ar¿riion c¡f the foocl for thc stornach
cal or.rly be, that thc u'holt: rìigestir-c
tr'¿ict is or.er'loadccl ancl ¡-our gr:net.al
hcalth cvcntuall)' is afleclccl.
2. Spcealt.

'l'ire intportance of the teeth ir-r
s¡reech is obvious?5, 'i'he teeth aicl in
thc folmation of tlle sitlcs o{ tl¡c box itr
u'hich the sou¡icl.s ai.e for¡necl. If tecth
are nrissirig or aÌ'c bacll¡' rriisplacecl irr
the arclr, llrc sounrl box is rlefcctivc ¿urcl
otrlv b1' abnornral use of the Ìips ancl
tonguc., can this abnoi.triirlit¡- ìre com-
pensittccl for, and tlic sounrls bc fot.urecì.
3. Aestitctîc;s.

If rçe ale to believe the stless placccl
b5' thc.aclvr-r'tiscnrcnts foi' tooth pastes,
thc teeth ar-e "A thing of beauty ancl a
jo¡' folr:r'ei". An)' anotnal¡' u.hich rìc-
tracts lrom th. l)caut)' of tire tectlr ma¡.
u'cil causc a ci,sttrlltatrce of tht: ¡ne¡ttal
he¿tlth of tlic host. For exam¡rle, lìo\r'

!iJiì,r*'l'¡.rurt> 5¡ckinß.
liÌ, glirlç-.r ¡r.1- lììiî--ôft'cct otì nìc,i).1h.
:1.1. Sl¡('l,.--l,vlrtrl CriDr,lÈ-
i.li . -slitìt - SI'i eù1. fo::¡itation.
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¡lìorrths,
Sli(tc-!.:r-lii!ììo tìì(,i:tlr Í¡lt.tÌ. colìt¿ìct \rlilrcitiÌizlrtir¡n.
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qç¡r;lçl ygr-r faec ¡'Otr¡ fl'iCrt..1s rcitl: ¡.

s¡riile if rlhcn )'ott c',ld so, l,'ott sholt'r-'4.

front teetlr r,,'hich s'ere all junrlrlrl'd 1¡1.¡

or badly decavcci2r. \\¡ottld I'cr'l Ìrot
a'rteur¡t'i to hic'l.: tlie ti¡1i¡' ttppt'ai'i'.nce of
¡'oúl tceth alrd in tloitig so, l;e itr clirtrgel
of devclopirìg sonlc inleliorlt¡' complcx
or othcL .¡rental aberlatio¡i.

DÐìsrÅl, D¡sl¡.ts¡:s

In spile of ottr effo¡'ts to establish
nolnral gr:o*'th al-rcl cler,'clo¡llìlclìt, nor-
ntal erupiion, aitiì nlai¡rt¿iin tl-rt' tccth
ancì. oral stntctttles in ¿r not-nral coll-
dition, accolcling to. the staiistics, 931â

of you ilt thi-s hali tonìght sltfl'er flo¡n
derrtal clise¿rscs. 'loo gl'cat a 1-rclcellt'
age of J-ott are rlerrtal c|ipirles, atrcì as

rvas sta tccl previousì¡', )'ottr lllottth is

anyrvliele froln tclr to t\\'ellt!')'cirl's
olcler- thal'r ¡'cul actttal ugc.

The ¡nost cotìtÌ-l'ìol1 r]clltal cliseascs of
rr,hìch ]'ort aì'e r'ìctittrs al'c tlctrial calies
(dcca]'), clise¿rses of thc strppolting
structttles (gineiviti:; antl p¡'olr'ìrca,
arrd malocclttsioll.

. l)¡:xll¡, C.luu;¡ (Dtc-rr)

To havc rìeca¡'ccl te¡rtÌr has beetr tllc
tr.nhapp)' ex¡reriencc of t"rcar'11' eVcr'.v

one of ¡'ott27. 'I'ire 1.;iiniitite.pcol:lcs ilr
their nativc hattltts, on the othcl l-ratlcl,

are ¡rlact,ir:alÌ¡' ir-nnrtttre. 1-hc aetiolog¡'
of this cìisease has bce¡r *'r'estlccl ri'ith
by rcseal clt *'ol']:ct's fol gctrctratiotts
ancì millions of clollal's have llecn sport
in thc rvor'li. Great plogl'ess is llcing
ma.cìe, ancl one oí thc anraz'irlg resttlts
rvhich rvoulcl conc fro¡n tlre actual
contlol of ttris cìise;rsc, \\'otìld be th¿rt

the cìel¡tal plolession lvor¡lcl fìnd itsclf
rvithout clec:r¡'ecì teetlr 1o tal¡e carc of,
ancl ye t I believe I altr con'ect in sa¡'ing
that thele isn'l a membeL of the cìe¡rtal
professiotr. u'ho is not sincet'cl¡' ititet'
ested in seeilrg clclrtal cleca5' brcttghl.
t¡ndel cotrtrol. I hcalcì I'ecentll' tha'
in the derrt¿rl facLrlty ol ottc of tl-c
grcat ttnivelsititts in the r-i¡lited Siates
tiìat as tìre ¡'csult of I't'sc¿ti'cit u'c¡r'k

u'hich ha.s beerl in plogr-ess tliert' lot'

!6.

"!i.

SlicÌr^-Jurnbl¡(ì'.c{ tlì.
Sl¡de-_L'e!-R1.eCl tL!(ì tl¡,

7'/se lotrn¿l ol t/.tc C:tr,t,/ì.itt D¿ttltl ¿l!.¡ocìt/ì¿,¡:

¿ !runì1,^r'Of ¡'e.".r'S, th,:¡'hat'C bl,'::
succcsslLll !:l ic..lucir'.¡1 (lcÌrtxl <k'ca¡' l;.,
90'i, Thc lesr-r.lts â.r'c so startlÍng tlrat
tlic l'cse¡r|ch r\.o!'kr-r' r'csoc::sil¡lc for.
this <lci'clopnrsnl dc.rs lio¡ bclicvr. lrjs
o*'¡r lesults, anri r,,'il1 :rct ¡'cle¿rse thclri
until flrrtÌte.L c.rtcnsive clinical tcsls
har-c l¡cen ¡nacìtt.

Lhet'c l¡ai'c l¡ceir iruitr¿r'cus theolitts
enul.rci¿rtccl fronr tinle to time cou.
cer¡littg tlre ar:t.i.oiogl,' of dental carics
ancl t)ìe concept rçhich is acccl:tcd
alrnopt univelsalÌ¡' !s that it js a
chetnico-parasitic ltlocess.'1'Ìic clla.rncì
is ûrst dccalcilìed l-l1' lactic acid folrlrcii
by' tìre lacto bacilltrs acirlophilus odorr.
tol;'ticu:r rr'hen it bleali:; clorvn c¿rrl;o-
hy'clrtrtc dcltri u'hich collccts about thc
teeth.

Tlie ena¡nel is built up of. a :tLrrnl¡er'
of colu¡¡rns or' ¡tr.isms *'hich ar.e set ¿rt

li¡1ìri- irtigles t,r tìif sLrl'iiLcc ot i.)rc

'r-ootlr:¡. i'ìrese ¡:r'isnls et'e unitecl to.
gcthcr b¡' an irrtelplistnatic cenrcn[in.r;
suì-¡s't¿irrcc. rr.iricìr is nrtrcit $'e¿llter tll¿rn
tltc pt'is.i'nr;. tlteins¿ìr-cs. i'ire cìctrtirrr: i:;
madc rt¡r of a sciics of tubuLcs ri'hich
mi¡;hi bc ccnip:rlecì u'iiÌr tire tubcs irr
a bojlcr'ze. 1-he sigrrilicance of this
at'clri t rtcl u ¡'al at'r'an ger.lren t is i ln por.t;r,n i

froil tiie stancl¡;oint of thc ¿gçglo¡t-
nrent of clc¡rtal c¿ri'i¡:s. \\'heti tlte enalnel
bcconrcs ciec¿rlcifìed, it js tite interplis.
matic ccr¡le irting subi tancc rvhir:h
blealls doi.,'n fir-s'i alnd lcaves thc piisnrs
ttttsu¡r¡rortecl u'hicìr thc'n al'c casill'
blol<e.n. 1'he en¿r¡-¡rr-'1 rrra¡ thercfole lrt:

lteiretlatcci thrortgh a tìat'r'o\\' o¡;enin¡J
ancl tlie clentinc', s'hich is much less
resistant because it contains onl¡' 72r,.1

of nriirclals rs conll)iìl'r'rl r,çitll 9Gl.í. ill
tire cll¿tnieì. a¡rcl the cat'iotts pt'ocess
extencìs n-rore r:rl;icll¡'in tho den',inc.
TIrc bacteria enter tÌre cìclrtinal tubcs
alicl c|r¡*,cl up thesc. ttrbcs tr.hicl-r l'ult
tori'aLcl thc nelt.e itr the- tooth, llr'caliing'.
dorr.tr thc orgarr.ic contetìt b¡' enz¡'nrtt
actiorr ;rnci dccü1c-ii¡'irrg the ¡:ljner'¿il
contL-Ì:t as u'ell3c. 'I'he base of thc
calious ¿¡re¿r siiu¿rtecl on tirt¡ r-ir_'nlo.

enanrel jtrnction ¡ì:¿ì\' iltcrcfol.u l¡c

Sl iCc--f,l¡¡a rn.tl t>ii-¡ :;;i,SIi(1c-ï)ctìtinc i'Jbul:3
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tnr¡ch \\'idcl tltali 1h¡ ¡t<..int of c:ntr.¿rncc
of t¡ìc caric,rr¡s llt.oi:ess thr.ough thc
ctlalncl ¿r¡id it ìs liú( utic.oiruìron to ìravc
a Ycr')' ìirt'gc c'avri.r' ir-r thc lootlr bcfo|c
it is evcr suspcclc(li:r. An x-t'ay \\¡ill
silorir this cler-t'lc,l.,rncnt. ¡¡ucir car.liel
than it can bc found b¡,- sirrtple inspcc-
tion3?.

D¡sl:,rsl.:s ot-.'trM Sul,t,ollr.rxc
Sttucrullis

, Gitt(titítís --pyot'rÌLeu

'lhc most" flagltini t},¡tc c,f cliscasc to
sof t lissuc. js i¡tfl¿l¡lrrnation of ilrc girnr
nrargins. e¡Llìciì,,giirgir.itis'.. Tlit,¡.c is
usuall¡' a_ grc;tt rieal of r.cincss but it
is of a super-fìcial ìlatul.e. .l.he 

c¿rusc
is comr¡ro¡r1). of loc¿Ll oiigin suclì as,
i¡:ritation causccl b¡, ilre a.ccunrulation
of calculus alou¡:tì Û¡c teclUr. Nfotrth
br-ea-thirr¡¡ js also e cot-ì-ìl.roìt c¿ìu_s(:r.
IlcsÍde¡; thc local factot's, somc gcneL:rl
s5'stemic cìistulb¿rnce, nutt.itiolt¿rl ol
otherr',,is:c, r¡l¿ì): c;ìusc giii gii,i i r::.

The ¡lrol.c -qr:r.io,-rs t¡'¡:e cf soft tissuc
cliscase is less aìarming in a¡rpcartincc,
nrole ins;iriiorrs i¡-r or-¡sct l.¡iit ¡irrtcli ¡llort¡
tlcc¡;l;; roolr,rì. This co;r:rlitic¡l is cotn.
rnonly Þ,nou ¡: as p¡.olr.l;ca:i. .l.hc gum
tilr5';¡5 bcro¡lc .sir i¡r¡,rt,ri írc¡ll ille tãoür
sul.'.|:l<:c ancì tltc bonc nrargins cìis.
trppr¿ìt' anr.l a poci.:ct clei.clo¡ts l;ctu,cc¡r
tlre tooth and lhe gutn tlsstrcs. 'L'hese
¡rocrliets var¡' in derpth :rncl are usua!l).
linccl b1' a ln¿ìss o.t inftanrcr'l tisstrc
capabìe of ab.solbi¡-rg, or äìlou.irr.q en-
Ir¡ìncc fol' ]_¡¿rcteli¿L to the bÌootì str.c¿{¡n.

'J'he pr.ccìisposir-ig causes of thc (1c.
Ìe'lo¡lrrrcni of p¡-or.r.hca nra5- bc ti.¿rurna-
logr:nic occlusion, s1'stenric dise¡rsc ¿incl
nut¡'itioltai cìcfìciencics. Tr.aur¡ratu.
g{Ììlic ocr:lusio¡-t rcsults from badlv
intercli¿¡itatr.'cì teeth cusps. Foi .i-
atrr¡ric: in a ¡ricce of machjnct.y, jf onc
of t\\'o cog u.hcels rvhich rl,ct.c su¡r¡tosccl
to bc u'orkitìg irì harìttorr¡, rvith each
othcr, h;rd or']c long tooth, O¡jg. g), thor
t'ach tinrc that lc'ng toclÌt ¡riLssccl oveì.
I hC .seconcl ..r'lit'el. I I ¡ e rvl.¡ ol(.. ¡t1r-.¡|r e r-r i<¡¡

Y onr 7' ¿'t t /;.---)- c,rr i í r.,:! I/;
-¡.i 1

Flg. I
Cog \\hecl u.ith lou¡ Iborh

rvould rcccive a scvelc joÌt, an<ì even_
tuaìl.v thc ¡.ricce of rn;rchincly u.oirlcl
bc shakc¡r to pieccs. \À'hcle long cus¡tccl
tcclh at'e intcrlocl;ing ir.rcgrrlarl¡., then
tlrtr'ing the ¡rrocesi of mastication it is
possibìc lol thc iong crrs¡ts to jolt thc
clcntal nrcclranisnr each ti¡nc ilrc chcrr..
itr¡¡ funct.ions arc undcrtalicn. It is
unliliell' that f t'aì,rmatogenic occlusio¡i
coLrlrl cìcr.r:lo¡r u'itl-r the ri.cll \\.ortì tectlì
crf tlir: pr-intitivc ¡reo¡tlc but i¡r thc ¡lrorl-
eln inclir.!dual .ç.itlr ìcrng cus¡:::r.1 tecth
stlo\\ ing littlc ri'cal tiier.e are grea.t
¡.rossibilities for thr: rìer-elol.lnent of
tlatrrnato¡¡crric occlusiorr, ancl hc¡tcc
this condition is onc of thc ¡-rror-nrnetrt
l)l (,(li;-!ìos;itìg f ;rc.t ot.sri.

As atr t:xciting carrsc of pockct fornra-
tioll, thei'c has bcelt 11o spccifìc ot,Eíat1,
isnt ¡tror.en to be thc caus¿ìti\¡e factor
of thr: condition. Recetrtl¡. ho.,r.er-et-,
otrr irc:seal'ch u.oll<crs utidcr ilie gtricl_
allcc r.¡f Dr'. II. K. 116.r har.e co¡sicle¡eC
tlrc or-g:uti-sln shcrrr.n i¡i ilre slicle, a
fun.gus-lilic grou'ilr, as bcing üre-¡tos.
sibìe specific causativc facto¡. in the
dcYclolrntcnt of the pocl<ct3ó. Iluch
rvc¡t'lt h¿,-c ¡'e-t to be donc or-r thjs nctv
thcrught i¡cfore it can be assigneci cle-
finitc clinical signifìcance.

Àf .rr.oc cLUSroì(

lho
íì ¡no¡Ì!r

pt'r-'\'alelìco of malocclrr-ç jon
)"our cl,i-dr.e n ¿trrd ¡ì.¡lìle, js
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alai'rning. Ir'regtrì;tr li:etlr pr.crìispcsr:
thc inr?iviclt¡al to i;rc¡:e¿isc in ca-r'ics
sttsccptilrilitS', tcr iratrnratogenic occlit-
siorr, ancl otitcr distul-l.r¿Lncess''.

Thc cattses c¡f ntalocclusio¡r *'ltich ¿rle
recognizcd, âì.'c nL¡rnctoris. For ex.
anr¡rle: I'l¿lbits, suclr as lip i;iting,
tc]lguL. sucliing, lìngc^t' sucl<ing, el'lrìo-
crine clistur-ìrances ancì ¡;r'enratLlrrr loss
o{ founclat¡oìì tectlì.

Thc part rvhich hcrccìit5' plarvs in tlrc
Cer-elc¡rnrcnt of :nalocclusiotr ¡ntist alsr:
be rcco..;nizcrì.

Whal-cvel the nature of the caus<¡
nray be in the clevc'loitrrrcnt of ¡n¿rìocclu-
sÍon, lIle potcntia) I't:srrìts alc f¿tl' Le:rch-
ing.

You¡t'I'ur:'r'ir, Ylcun I-Ir:¡¡,'l'ri

Rcpcatc,d lcferc¡lcc l¡as lrccri lrrarlc
to the ìrtr¡;,ot'tanr.e of _vonl heaith clur'.
ìrig ti;r üt o\\'il¡, rìcvelopnrcnt, cnr¡ttion,
ancl ¡naintc¡tancc oI yor.rr- tccth anrl
or¿rJ str ircILiì cs. iJut i]lc tccth litust lrc
cousidc;ecl as i.!rc cause as u'clì ¿rs ilrc
et'ect.

Practically cvct')' aillnent tlic iru¡trali
bocì¡'is ht'ir to l-r¿is at ollc tintc err

anoil.¡er i-¡ccn. atilibrriccl to .barì tceth-
Pocal ir¡fection ani.l toxaernia atising
fi"om cliscascd.leeth and thc ola.l i-is-

sttes nright cìcvclop f ror.n ltci'iocìorital
pocl(ets of f rom non.vital infccter'l
teelh. O:r tllc otllcr liarrcl man¡' tccth
have bccn sacliñceC *'ithou1. )renefit
to the incliviclual. I1. is inr¡rossible to
plc-cìcternrine exactl¡, tvhen tcctir at'e
respot'tsible fol !lI llcalth ancì lr'he,'n
the¡' onl¡' cotrt|ibutc to it.38 3e 1ù

Lct us considr:r the folÌorving al-ral.
og]'. T'ire clrr:lnical forniula sìrou'n is
that of Ni¿rcirr rFiS. 9), Niacin (one of
thc Vjt¿uuin R coml-rlex) is a valualrle
ad-iunct in thc rliet. If the Co. OII
ratlical \\'ele ch;rngerì to Cli. thc:
1-;;r'rrrul¿r hec-oines tllat rrf Ì'¡'r'iclinc,
rrJrich is a nloiol llctve ¿tncl he¿rlt
dcpt'essant. 1-hc. r'c'sr¡lt ol tlrat strbsti-
tution chirnges tlre end lcsult Ilonr
sonrething co¡lstr'uctivc to' solncthiu¡1
destructiçc. So u'!th the Ìfcalth forrlr.

'I."he lctrni oI tlle (.t,r.t.tit,t l)c';t/¡! /7iJo;i;¡¡i,',t

('Ll

CþI
&A ãt.

L,Ud.l I"ì

þ.il¿r¡ilÎ¡Y¡/ I V¡ ¡\

ffl eþt

Fis. 9
r\¡J(rrr l oiruU¡Á

r-rla stiggestcrì iir!g. 10). 'Ii.le var-!ous
sttrges of rlevelopl¡-rc:nt elitptiotr, t:laltt.
î.crìarlcc of thc tL-(,'r)ì, ctc., arc dcpetld-
c¡1t on ti-rc Ìlcalth and a'¿ tl;c same tin'.c
thc he¿'.lth is de¡:e;rcletit on the colltli'
br.ttion goocì lereth c¿ìn nlelie. Ïf ottc
cÎ thesc ivell iniegi'ê.tctl. palts bccomes
disloltccl glc:rtl¡,'tltc-n tllc proccss is
no longcr' \\:orkin!l irl f avour of a
¡rolmal f rinciiorring bioiogicai utìit.
Ilealth änCr gooci tecih are intcrde-
pcndetrt.

Irllì

!

'I Tn¡:.rr¡¡nx'¡

\\/l-rat t:an \\'e sa.-\'abottt tìre tt'eat-
nlcnt Jof rlcn(al iìiseases? l)e¡rl.al clis-
eascs se(ìnì tc¡ l;c inevitablc. Lil<e. tlt¡
rlarl<t ¡' pleachcr', \\'e at'e acìvisccl to
"coopcratc \\'itlÌ the irlci'itable". Utt.
-'crtturatcl¡', rt'ith cìctttal trcatnrellt
ther'c is ¿rssoci¿rtccl the itlc¿r oi pain, atrcl
bccausc of pain, feat', Cartool¡ists ¿tttcl

iuesporrsiblc peol)ie l'rave acìtìecì coals
to tlre fìrc. Tlrc grea-t ho¡rc for clctltal
ilcatìì1crìt lics in tlre preve'ntion ¡urcl

lnfected
i

3S
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haci toxoicl tr.e¿rtntent fol, cli¡;li..liei.ia,etc. It i-s ¿s¿sp1.cì b¡, most r.esponsil;lc
palcnts as ,,¿r nlìjsl', in ilrc cal,r_. of llrrchild. 'I'hc s;r¡nc ¿r{ritucie rox,ar.d thc
cat-c of thc foullclatiotr teeth, u,or.rlrì
eìirninale for thc chilcl rur¡tleasarìt c>:-periences associ¿ttr:cl rvilli tl¡c trcat_
nrent of ach'anced cìental clisease. An
inili¿rl visit r.,'itir the clelttist at ilrrec
ancl ¿rt intelvals of six monÛrs thel,e.
aftcr is the plactical ex¡rression of
such a progt.anl.

\4¡hat greater living ¡nenror.i¿rl couicl
thc citizclrs oJi i)ris cit¡,, na¡. the rvlrole
Dor:rinÍon, contenrplate to hol-loiu tho.te
Canacìian hcr.oes tvho are fìghling ar,rcl
cìying to ¡lalic Car:¿rcla Ilec, anci safc
fol thc gcncrations to come, than to
builcl centr.cs u,heLei¡r lhe ¡tre-school
chilcl, of any t¿rcc ol crcecl, no mattct.
what his cil.crr.l¡stAuces, corilcl re.
ceive the necessat')' d<,¡rtal pl.e\¡sntive
nlc¿'tsut'cs, an:rlogous to the toxoicì
tlcatlncnts.
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Fis. 10

Heald¡ lo¡'¡rula

., ':olll¡ ol of rlclrtal cìisc;rsc.s. \\'hat chilcl
.rday o-ll tlr¡ec vcars of agc, has llot

(Tlrc rvll!¡:l'1\'iqlì^s ir':¡rkrii¡iç).¡ìgc rlle 6ugg;cstioils n:¿tr.lc by his cr,rrfròr.e* ¿tnd tlre !dclis cb-:itifíL li,?i:lj,.i):"''t"i ltrt¡.,i,rc'--i'ñiL'ii'i¡ävc'r,ec" oi cicäï ã;:i¡.irãìiic i,r ri,r conr!,iiariô'

CIIÁI\GT OI] ADD]ìJJSS
Notíce of ci¡¡nue oi'acìclress shorrlcl ¡caclr tlrc Sccrr:ra11,,s ollìcc bcforc thc lìrstof thc montir jri*'hich rrrc crrangc ìs-t"-i^r.-'.n-".1. prease ftr¡risr.r olcr as rvellas ne\\, adclress.

À{embe¡s ín thc À{ilitar¡' services arc rc,:rr.rcstcd to ,otìr¡. rc.spectingclr:rrtge of ¿clclrcss as quicirly ír porr;t ià ,äì1,.r'tltc lotrrtar ,,,rirI'bc-receiucd
at ncry addrcss.

In all cascs, tl¡c. fonlrcr ar.l<lruss should bc. gir.en.
Address all cor¡t¡nr¡nications .to :

canadian ncnral 
^rr";f,î::ï;t¡'ii,,,o,, 

Srrecr, Tor.o'ro ).

INNOUNC¡ÀIJÀI?,

loiîtt. C.D.,4, and. O.D.Á. Alccting
. 1.hg jcirlt lnec-ting of tlie C¿inaclian Derrtiil r\ssociation ancl the Ont..rrio Dcnt¡l'l\ssociariorr ri,ilr bc nãd at rr;. )ì;i'^r'i;ord Hot.r, -r";;,;i.;, läy"i)_n, txc.
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åi"ï);;;),,:l: ^.î,iì::ï ",,,,'',,, 
-ìe 

.,,,Iricri ro,, h:,
¡¡rg ro a rclia): ,,,:: -ircú,o|tí. ti," polDt. iñ ;::,:'--*"d 

i." illustr'¿rrc

"lrci t,l|rii*'ì;"ij: <licti<.rrtar'-t 
-rncans ¡'ottt' 1i'actico, b.,it) 

bc sc j11 tctrtrs of
tisrr..r.,,. _ ,rrc rcc:U, o. ro der_ s.rarcci ,";;;;, ;;i, l'",i, Ìrai,r trea¡.cl ir

"/i 
"ì'ilrple 

,- .a, tttan 2i'z(.-ita,k .Itt)) 
f ha { ::ct ll)u} tr

sif,t¡r.cc i*--,,o ;o"î1,'ilt* 
,o ilrc sarric, crivc a(lccrqatc c.,,,;ï:.,l'c'¡rt.tì;rtir.rii r,i:-

rs pai riaìly ,rir,,r]]L, 
pc|soir -.orrc \ïl,o Lc¡rrlcr' ,;'iìì;';;;:;iitr cu|c such its ¡'ou' plr'r'ccr ;; ìí'.';;,1;l]:i';:î )l''ll, l: o" At',ng rr'. ,'"î*i,,.1"ì "l:,:,i: pl:::"1':"

l-rcrrtal''ð;.ir,l,i";;-';,,;,;;;,1,1_," "tl.j:];¡'^t,,',',r"riou..' 
' ' '!'\ ¡¿¡:rr c.t¡i¡;Ìr:s

oiic rt'.I¡o i.s ¡,,¡r.tìrtlj' rlis:,1,ì..r ... .. . -u!Jlsl-clci' for a :raics to thc tecth 
\:rò\:,rr!\i ¿.j ir r.ij. ¡ilt,Dr of a U.i. 

"ì,,i]î,ri,ïI,,,j]:.:r:,,"-¡itivcc! or thc ¡rrc¡' 
or'Ûiiû rrì;o is rlc- li.._,]t: ^"r";;''i";;.;;,i i,,'ri'1';.'Tii.

^. 
(b) ;,";,;;,i::"'r' usc ui iì'¡c lcefh :lli:jr rorl".r,"Iì,ì'ri,. ,.,,.",,t ,,u,tiii.-,," Jí;îi;i":ì:,,,ii:. 'i';,,Íiï,ï,.ilîll ;îi:'':î,jÍ:ï:iiï;,.," ri,.t i,,¡i,.rior,i
(i) Tirc casc of r)ì.ê,har¡,-^ r- sclectccs, ,à,ðoo*ric.s, 

ort of gc',ct,
pe.,n¿,nc,,r ili,nì, ¡'rt'c';naru.c ross of ::ï:: "f n"ri.i"ä.rl.î iìii"l.ìi,,,i1.
"";,,:';i;;,liil*l'r:iiiï, iiË,',!'to"'- nlc'rs \\crc ;ì,;;'ï'
rrajo.rry or tis .o.,.lr:,r.¿ .ir,ii r",. ,," L:,f';;llfji:i,;:lj,i:ti:';:rjïì;:
)cars ol<ìcrl i;n,.,"ï;,"^"]:ttths -alc 10-2r anri ! l¡.i,¡¡ oi.r.rrî,' 

tt¡'t¡rct' postc'r'ior

:i:ïj îTj, :Ï i j l:",':,iT"t',,Tr 
:*, ïî,T,fX.i i jï 

.1 il i' i:r:,:Iiï, iô ::ìlîîl
¡..trnctiorr. sr)nôr.Ìì ..^,..io ,r-o,, ,lìi, î,rå 

ts 2.J.9,/, o. arr:osi r,,i

i uìi,..-,i,, 
".ïî,îì,i::;;lili :ii.ïîl *:*, îli ¡råì",,ï:ì ii*iliiîi;

riî;"i,t".l,if',nï'l;ìl:,^,',,1'. i;,,..;:;'',::;; 
]'ou's r¡ra'iroocr cr iirc ,,ation.,,

as lris clc¡llal â.nrì. ,statc t¡f ,r"r,ilìi¡ì , 
(iit Dcìtt'tl ct'it¡r¡ln

crcsigrratcrt . 
",.ï,1,1,^"ttrs, 

Ire *'ouÌcì bt ü!,',i:',': l::':"''í:i.¡Ï:,:t;;,'J:,:,?::',1'",'')l-
l'icvc tirc a¡rp;icaúårr ur inì,'i:" t'T 

, ":- Thc .ìoss" 
"'; ,ì*'l;.,jil, ..

li:";i:1u,"" ¿o u,ì.'u,.i',,,,,ji j"'r;.. 
ijlÌ.:,,:.1,'.,,*.;;';;,ï''i''"i;):^j(;'¿i(i 

¿'i

-i;(i;,, iiiÌi sa¡., this js a,r cx,,,,c ;liiiä:l,'î'ùtÏ"',,iiil,'iì,',|"iii'i,.îit'¡iil,ï{ii, 
,tl::,iírlirl tÍ,i*r;i;iir:i, ,;,,11,,, ,,,,,,1 

r;''.t''uoi".,'"i'ili''" r¡-r" ,te c.trrri'

,j;: :::; Ì*;;,¡;;,*,l,r ti;" 
i 

:,lri;1, ;r -" ; ;;, ;ili,i :tlt iú, i;{ffi ; il;di
. lO_i
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tirc clccicltrotts ccntlal-,i havc bcc,n otr,eL_rctajr,.:.ì, iìrr.ou¡Jir railure of no.r.,iott'erot Îclsoipticrrr, f.irc ¡esuìt of ilrisconclitjoit is inv:tlial:,11, ei.uption of ;;;pcì'Ì¡teììcìlt cc¡¡tlal .incì latclals too, illìingu o-vet'sion.
(iii). I)enlci Cripiles_tltroug.lr tnal.oc3ltyion anttl it.reçlutrtrity ol lech.ft is the consicìcreci oirinicir of man5.outstanding sturì¡;¡lts of aattistly tì'ratprobably "50% of all n.,uloc.lu.ion..;and faci¿rl clefor.¡lities â,riqo trc:nsirnplc, rnillo¡. ancl cnvir.onnl",rtnl cai,s.es."g l)renrature loss of thc AcciOuoil
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FICLitr[ ]
P¡crr¡aturc Loss of l)e.:iducus Àfc,.l¡r" at aïe of -/

a .collapsing of ilrc arcììes ürrr;ughdlifiing arid rip])iìUl of rhe 
"riiptiigtccth aucì cìosulc of ilrr: ,pn"u' jnii

$'hich .ilie bicuspjds ¿rrc to erupt 2_Bye¿rrs lateì.. Jtrst u,hat ilre 
"o.ã-r,ifilocl< Iilie \-ì,heÌ1 alt ilie ctevcìcf;.r;;;.ifo¡ccs havc ecasecl to fur¡ctil-;;ì;

all_ thr: pe¡rnr¿inc;rt teeth a¡e lr;"p1..;it is inrpossible to saJ¡; at prcsejìt the
::]r9 carìnot possibi¡, _".ü."i" 'jtì
rooc{ l)ì.opcrl¡,, thc Íoocl thcrcfor."-.o,ìl
l]_91,JÌ"..].¡t¡, be r,rixcrt 

",iu, .oìiva*io¡ì)lt¡elc the cìi¡c;tiuir of ü)e .ni.fråfr¡Idra.ies bccausc it i.sir,t hclcì i,i 
-iiío

lrìotlt]ì iong cnough; iu,,ti,ulì*oi"ìthinking of thc futtiì.c, t.he pi,escut irr_dicatio¡r,s are that tiris ehità ,;,;;i ;.
::.,].j::, "",', 

eL ¡rolcrr r iat d";rrri' .:r;;l;;¡e¡. (rrc j.rruì.c, tht,citSh l¡ialoccliision.
O.¡c¡' rctc¡itio¡r of ìecich.ror; 

-äi;
tnay. l¡av$ a plcfour:rì i¡,tiuelrcc j,ì'tÌr;clea.tlon c,f ¡ri¿¡locclusicn. As 

"lr-ììlr.ltration, you ,ìlay r,ecall cases ,,r]iro*

tecth a.nd failure to use s¡tace main.te¡1ance ii'lre¡r lteccssat): atc reporteri
Pl: -n". Don. c. L1,ons of jactison,
111:h:, 

to bc rcs¡rorrsil_.lc fot Ciçt 
"åi

riìsLaliccs of nralocclusioll. fn oiflcl,rvoì'cls, \\'e cau assunlc that jj ,u" .oi,i¿control clelttal disc¡rses ì'csl..,onslblc fol,llte. pt,crr)atut.c loss of r.lecjrìuorrstce th rr.c coulcì ctimir,,,," tl,"'äi,ì.liãìlÌ
T.lt. of 

. 
a _lal'gc gi.oir¡.r of poicnti;l

c.lcntal cr.i¡.lpJes ¿lt ilte outset.

.Sc,ine of ilre Íecto¡s rlhicìr intelfereu'ith.the norÌnal grorr.th nn¿ ,r"iiuìãplnrent cf ilie teeth anC jarvs u." ,,rirroi.at the. outsct an(Ì er,"n i".,.,po";.i;;-;;ì
once_the coìnlllicatccl pì.ocess of cìental
cl evcì cp;;: eir I h as bee.n ;r, t".f o,lo,f 

- 
ì.,li i1.,,recovÊt'!' !s ,Jifficiiii at;(ì i.iic u"r.ufolccs cf nature r..,h.ich nn.rrroiiy'n,'i

con^str ttctivc, .,lnl' Ìrcr:onle dcsr.r.liclir.c,
¡)ccau.sc ille illitjal tlljl)ct. cìistrrt.i,,rncr-,hirt,ing ollce becoln,f csfal.Jls.l:ccl clcvr:1.o¡ts into a major. facl.ot, fo¡, ¡nalocclu-

,:

.,¿. < 1rr.tr,!¡. r':1'n:fre- :a
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sion. It is ¡:ossiblc that \!,e lc't rrra.n¡'
iuci¡iicnt coscs of nr¡.locclusio:i cìcvclo¡r
urrlccognìzcd in our ¡-rracticcs.

F:'c:ir¿.rturc loss o-[ deciduous tccth
is bttt ollc .factor in thc cìevelo¡rnrott oí
maloccll'.i!cn. "'l'!:c ¿r.clicìcgj' lrr:,J pl.og-
nosis of nla-n5'nra.)c¡cclusio:is is un.
krlo',vn."¡ Constitutional rlistulltanccs,
nutritiot.t¡.1 cì,eficicncir-'s anrl. inhct'itc.l
ch¿-r'a-ctcL'istic-r arc autoÌ"ìg thc more
complicatecl aetiologic:rl facto¡s in-
volved i¡r tiie devclopl¡ent of nraloc-
clr.rsion.

An intercst!ng contlibr.ltioìl has been
made bi' gencticists relativc to hcr-
edity as a factol in thc cause of ¡nal-
occltlsiorr. t "Heilm¿r¡r h¿rs shorvn, jn
the case of the pellnanent clentition,
that the¡e is a stlil<ing clilfelcnce in
the sequ:-iice cf elu¡rtioir bctr','cert noi'-
mal occlusion groups ancì malc¡cclusion
gloups. For- exarnplc, chilcìr'en rr'itl"r
maloccllìsion begin io clu¡rt theii' pci'.
marìent tecth earlier and filtish the
process later thal: cìo thcsc r..'ith ltor'-
mal occh-rsion. l{oieor¡cr, thc first
tooth of the pcrnranc¡rt sct to crupt
in the tnalocchtsicìt grouì) is ol-¡ an
aver:a-g..e t!:e !or..'cr centlaì inciscr.,
q'hile in the noilnal group it is thc
lorvel fi¡.st molat-. l3csidcs in tÌre ma]-
ocelusion group tìte rr¡.r¡rer fil'sl. molar
prececìcs jts loli'ci' paltr-,er'."

Doctols Nor¡na. !'orci anri Ä. D, A.
Mason{ stu.cliecj tiic J)ionnc Quintuplets
tooth er-u¡:lion ¡;aitel'n a-nc1 l'c;tor.'t as
follou's: "'Illat tire first ¡rern.iancirt
teeth of the quiutu¡;lets to entpt \vere
consistcntly the lou'er cc¡rtral i¡r-
cisots."

"l'hat the uppel fi¡st lnolals pt'e.
ceded tlìe lcu'er fitst tnola¡s."

"l'l¡e fact that a conlmon petteln
in the crclcr oi clu¡ttion o-[ tirc teeth
can bc tlaced alnorlg- the Dicrn¡re
qttintuplcts slrg€:csts that this pattern
may be an inheriterl one,"

Fina.lh', "'Ihe jnhci.itecl cìralacter-
istics u'ere tra.ced b¡rcl.l to the ciecidu-
ous clentition."

Is it not liliel5' that u'ithin a. fe\\'
ycars rvith thc cnlargement of the
knou'icdge allr::lr1¡' gaint'd ir-l thjs ficlcì
of het'ccl.ty it rvill be uossible to pre.
clici rvith some degr-cc o! accuiecy tlÌe

l09

probabilit)' of thc clcvclopmcrit oÍ mal-
occlusion, fol' cach chilct, if the ciup-
tiou pattcln is linou'ir, not orìlJ' of '.ìlc
pcì'nl¿rncìrt tectìr but of tlic c'[ec;icluc.rus

tcctl).
(ir') I)c;¿f c¡i Ci i 1;¡,Ics--tiì1'ok{riL (r.lJei.

t'ctlictts i¡t, tltc tuttitber r-tf tecth. tolticl¿.
detelct\t. (Fig. IIì).

l¡-

1'1 r

!1

;

FIGURE 3

Congenital Abscnce of Tccth

¡\s thc i'csuit cf a cìisturballcc \.,'itilin
tìie eally stas.cs of thc clevelo¡rmcntal
proce-qs of tooth for'¡natio¡r this chilcl
is tnissing 24 tecth congcnitailS'. I¡ut.tc-
tion, aesihetics and speech iorrnation
at"e gr-ossiy intclferecì'n'ith:--the cìrilci
is a clental cripplc *'.ithout question.

'l'ints u;e i¿ct'¿a co;tsíclarecl t,l¿a f otir e:r-
an'iples of tlte tict.eloTtnicttt oJ tiettl.ctl
r')'; Ì) Ì17a( +t i!',',,.,1 | !'

(i) Through plcnrature loss of pcr-
¡nanent tectl.i $'ilhoill ihcii rcstora-
tiou (adult).

(ii) 'I'hi'ough ¡rt:enratur-e loss allcl
over-r'etcìr'tion of rìcciduotls t€:eth.

(iii) 1'hroug;h maloccllisiotr a.ncl jr-
regulal.it¡' çf {r-,cí.ìr.

(ir') 'Ihrough abci'r¿rtions i¡r ihc'
nurnbcr of teeth lolnrccl,

Ihinking nou' in tcrrns of the chilcl,
-vou nligiìt r',.e11 ask the qnestion;

IL Vy'u,tr. Evloexcr: rs rHrrnn oF Jrr{Ð l)rt-
vni,oplr u N'r o r,' D Ël{'r.\L Cntppl¡rs Ä,u or- c

pRDSÐN'l' DÄy cllrl-DnuÀ- I
fn yortl praciicû yoti . scê chilch'cn

\r'hosc clentaì devclop¡re¡rt is not'mal
a.nd ¡'oir str-ive to ;nain'ra.ill thc nolrlraì,
by systcrna.tle atterticn. l,ct :re le.
rnind yott, hoü'cvet, that thc nr.imbcr'
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of chiìdlc¡r rvho ¡cccive ack:quatc at-
tcntion il: thi¡.; \\'a)' . (\\'lìicil i¡rcìuries
mol'c ti,:an rnet.cly iilling liolcs,) is l¡ut
a s¡¡alh fraction of thc total. ilo an_
s\\'er tlle quc.stion asked, let nrc cite
trvo survcys

Reccntl¡', L2 chilflre¡ ¡'hose ages
avcragccl 91,! ycals, rvele selected at
rancìo¡n flotri thc membcrril.ri¡r of ilrc
I(. Clul¡ of T'olonto, ancl rverc exam-
inecl jn the ¡-rl.ese;rcc of tlvo plornincnt
mcmbcrs of tlijs Academ¡,, These chil_
drelr t'ere nol. likeiv to i-lavc bcct:
pi'ivilegccl to havc receivccl cìental selr,_
ice i¡r dental ofÍices, but on the oilrcr
hand, they were not froln ilre most
tunclelprivileged homes in ilre city of
Toronto. 'fhey had rccejvcd sonle
dental treatrncnl through the school
dental services. Eleve¡t of tire se
tìr'c-lve chiIcìre¡r hacl gross 11istull¡ances(ap:ilt j.i'om detitai caries) jn their
dental dcvclo¡rr¡ctrt, ,q'hicþ rvoq¡l

't'bc lutnr,tl cl !Lc C,tt;,t,/i¿u I)autttl Ás.sr.,cjttiutt

placc thc rnajor.it¡'of ihcm in thc
catcgor). of potciriiaì. rlente.l cr.!p¡:!c.,;
of thc ir¡tr.rre,

I{cl'c- is tvhat rr,e rvoulcì ìi}ic to see at
tlic a¡Jc of ?l! (ycar..s). (l-ig. IV).

Unlcss sorncthir"tg is clo¡re soc_¡n for
thc child seen i¡l Fi¡¡. \/ hc js a poicn.
tial ct'ip¡rle in tlie fulule thr.ough maì_
occlusion.

1'he seconcl survey I u'jsh to cite is
that u'hich lvas lnade among thc
Plirnar'¡' School cliilch.cn in ilrc por._
cu¡rir:e Distr.icL oi No|theÌn Onta.t.io,
C¿rnada. 'Ihis survcy rvas conclucterl
by the Dent¿tl Publie I{ealth Corlr.
¡nittec oI thc. O.D.A. ill crtÌìabolation
'rvith thc Ìl.C.D.S. Boarcl of Outalio ancl
is rcpot'tecì by Dr. T. R. lvlarshall in
J.C.D.A. ÀIay, 1E45. I hacl the plivile¡¡c
of being pt'esent in f ilnmitrs rvhe¡r this
suf\¡e]' n,¿t_" bcgrin alirì of sceirg tlre
mouths of many chilclrcn who $,ele
exariiincd,
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Are l.)c¡ttal Cri¡plet lnet,it,tble? . tr i

Portcur'rxr DtsTl¡rcL, sullv¡;r--..-J.glõ sp¡ci.: ll.r¡xr.,.r¡¡¡;llì I..l-:lìuJrìl;i;
72 I¡ivc Yr. Olds - - I44 Sì¡r,.rc¡-, ¡1,,;,,¡¡iincl.s.

42% ol thc 1'g^t:rì birt tlrr'y Ì)occl :i30 founcìation tcci"ll cxl.;-acl¿rì ¿tìso.100 Six Yl'. (lltls j33 S¡.,ecc ìVrii rri,rirr,rl.s"

", ".,,,j.1?:1,."L1.]l:' 
'1'oiaLbtrt thc.r'. rrcctl 2l? for-rrril¡rtion tecth extlactccl aÌso.,r rr¡ v.,U., ___ l.{(J òl)lrr,ij jtjlJlnliiln(,1.S

43c;r" tsl tlic 'fotal^brti tlrc.t' nt'ct-t 261 I'ouriri¿rtioll tceth exir¿rctccì ¿rlsn,61 Ilight Yr. Olcl:; -- 140 tì¡,,rcc'L,:,iì,î^lìiå,,.
40()/c aÎ the 1'otal blù they nccci ãOl fc¡unrìaiio¡r tceih extractccì also.
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1'hele ai'e poicn tial clcntal ci:ipples
Ín that clistrict b5. the hulrcìt'ccìs.

Pcrhaps you u'iìl ¡rlc,tc,st, thai this js
not I'eprcsentatjve oI all ìar.¡¡c citiclr
or many otlter. arc:,.s ¡'ou cculcì iiairrc,
and I rr'ilÌ irastcn to agrcc, tvitìr yorr.
It rìocs inriicatc tlre' r.csponsilrjlitics
-whicìi rvc ¿rs a clcltral pi'otcssion a.ccc¡:t
as custocìians oI the cìental hcalth of
our ¡teo¡:,Ie. Olivcl has apily statcd,:ì
'1he major.it¡' of chiltlr:en r.,,ith clcntal
dise¿rses if ulttrcatccl, not on15, bcconrc
denlal cri¡:¡.rtcs, but u.oLsc, havc their
gcnei:rì healrh pena)izccl ancì of tcn
seliously in'rpaii.ecl.,,

-Wc ]ravc not ¡'ct r.eacherl thc stir¡1c:
rr,Ìr(,i¡ rve can ¡;r'ei,ent clent¿¡.1 cliseascs,
so tliat oLlt. proljratr neccss¿rrilv be_
coìììes one ilf ,,pt'otection,, against the
ravegcs oI cìcnt¿rl clisc¿rses. fn a sur._
vcy oI the Cìuggcnheint Clinic irr Ncrv
Yor'ì< Cit¡',; jt u'as levc,alcc'[ ilrat thcfoììuliirrg coiiiìitjons cxisicrl anìol[.
h€\\/, ys1'5, youDg paticnts.

. Gucc)ìì{rrDrrr C¡,rr*rc__,1g4L

Age B 
-4 

__ii
No. o-[ l)aticnts _j]6_ 212_gS5
Per cerrt s'itli Cavities,_ 60,_ ?5 _ g0
Âver. No. of Caviiies_ 2.3_5.5.-_ 4.2

1'hcrefore, jf our progt.a¡ìi is to be
"flrlly pr.otcctive', jt must colltntcì1(:e
rl,ith the vct'y )'oung chilcì. Fulther_
rnore, if oltr ptogÌ-atn, is to bc sLlcccss-
ful rvc, as nre¡nbels of thc clcntal lrro-fessioit, must r-ecoguizc the irrrpolt:irrcc
of not onl¡' ilrc elrvit.c¡nmentil infiu_
c¡rces rvithill ilre llouth, but also thenutritiotral, constitrrtional, ancl factoisof hci.ecìity. XI;rn1, c¿Lscs Lequirc thc
:nost sitrcci'c cool_ret.rLtiolr bcfu,ecn thc
rìentisi. a¡cl. t\n pacd:iatr.iciaii, bciot'c
tre¿rtmcnt is ilrstitutecì. .,Tirc .,vcll bc_
ing of thc u{toìc c}riÌd is ilre b;rsic co¡.r_
sicleLal ioll." o

ïIf. Pnocn,r¡r !.o1. Trrrt -tj.utuln

ff rve are to maltc ¿ìny ptoÍ{t.css jn
our stluggle fol the elirnina,tion <l j
"Ccntal ci'ipplc.s" tìrc i)l.ugl,anr ocviseri
must bc founcìecl o¡r the clcvelolrnrent
oI plcvcntive tnc¿rsuÌ'cs and in the
mca ntimc, actiorl oI a ,¡tiotcctivc
t1'¡re'.

(a) Protectiuc L)c¡t,tistry
As f sce it, an active pr.oglarn of

"protective dentistr¡"' conlìleJlces vet.],
soon aftcl' thc birür of ilte chilcl.. \¡,'hilc
arrte.nat¿rI care of üre mother. ancì
chikl is thc rcsponsiltiìit¡' o¡ ilre ph¡,si-
cian, tlrc ot'at healtì-r of thc mothcr. is
inriloi'iant. Iìveì-')/ c>:pcctzrllr; lnctl-ieI
slroulcl be ¡nacìe clcntall¡, fit and r.e_
c¿illed for re-exantiltation ¿rt 4_6 lnoirth_
.15' intcrvaìs cluling {he ¡tlr.,gnanc5, an{
nulsing 1;cliccl. f.he rìentist sirotrlcì be
inclucìccì in altte-¡ratal cliltics rvhereve¡
possibÌcr.

Dut'ing ihe first fcri' r:rcl-lths cf thc
chilc.l's lifc a.ciive ¡,rai'i-ici¡_r:r.tion of th¿
clentist in tl'rc healtìr pl:crgt.anl for thc
ehilcì, ma¡' apilcar srU)ei.flLtoLrs. Ilo\1L
evei', cliscr.rssion u'ith the pat.ent o¡r the
cat'e o{ he¡ o\r.,1.ì tcetìi anrì tiro:;c
which tlrc chilcl rvjll soon have, rr-ouìci
be of gr.'cat valuc. I|clucation, relativc:
to tlrc tcr:th alicl oral str.ucit¡res, mzr.Je
a somcu'hat incìivicitraì matte¡ in il.ris
lvay ancl at a time u'hcn ilre t¡other is
r¡ost concci-necl about ille rvcliale of
her chilcì, ri'oulcl hal'e a ¡.ri,ofor-rr-icl ei.
fect, Is it not ¡tossiblc ilrat nra¡rr¡ of
the ncn' chilclrc¡r a:lci llrcir. ,noih"r,
coLrlci 'l¡e contactec.l ilr|ongh .the ci.ty,_
rvjcìe "\\¡cll Baby Clinics"?

Again Jet nrc l"efer to tlre j.l l{ir,.,aiti::
chilcìr'ell ri'ìro ri'ere e>:al¡i¡li.-cì. Wp ¡o_
qLlcste(ì tir¿rt each chilct bring his ol
hcr toothìrlush along ¿r¡lcl clcri.ronstr.ate
Ìio\\' it h,¿is usccì. f rr.ish ).ou coul<ì har.e
scetr the rlotle¡' collcction rvirjcÌr tvei.e
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presortccl ¿lntl horv ilrc:¡, usccl thcnr. Oh,r.\.'c cit¡¡ talÌ; all rve liiie olì llon, to use
a tootirl¡t.u:;h, but a Áloocl praclic,al dc¡n_onsti¡tlioir ivouicì gt_r a lot l_ui.illcr.. T,hc
initi¿tiicn <_¡f ilris pi.trciic:ri ilrstl.uciion
shouìcj ,bc ¡;ivcn to illr_, nrothcr iu i¡."\{¡cìl B¿},¡y Cìi¡lic," ancì ilrcl¡ i; ñ;prcschool chilcl as tllc tilnc cante cluc.

.._Let nte suggest lltr:n fbe plutses i,ittlte 2rrogra.tn I forestze.
(1) 'Ilrc cìrild,¡ru¡.s lris fi¡,st visjt to lllcdclltist irr tile ,,'vVcll l3¡rl-¡y CIinic,,

or- pi'efo'abl¡' in thc dcDtist,s of_fice. At this tillc ilie visit is arr
cclucational ollc fol Utc ¡lar.ctrt. ìtis devotccì lo an exar¡rin¿itioll oftlie lnotircr's oral conclition an¿ iir-stluction on the irnportancc oI ilrc
chilcl,s first tceilr, ancì ilrc .,r.r,o oithctn. Discr¡ssion of nutt.ition, itìeollabolation rviilr ilrc ¡raediaitr:i_ciall is also covcl,ed at ilìis ti;;,botir as it leÌates to thc motherl' and to flie child.

(2) 'Ilirough ilre ¡nccliuÌ.n o.f an accr¡r._atc I'ccall s¡,stcr.n ilre cllilcì aitcì
- Þaì-cnt arc I'ccallccì for rc_cxaln_

ination alrcl fulther ecìucation á1rcgirlar irrtcrvals, possibly cvcr.¡,
six moltlhs ancl l¡oi,e oftcn if it is
four; cì ltcccssl.r.r.¡,.

(3) 'J'he chiìcl gi.orvs u¡t u,tili regulai..perio(ìic visits to tirc cìeritisi,-irar,,_. in¿¡ his tccilr cleanc¡l at intetvals.fn this u'av lli" filsi visit is llot
ouc dcnlalldccl by tooilrzrclic, rvhir:his all too flcqucnt, ¿rncl oftcu a
disasi:'cus iu'ti¿iiioir to titc clcntat
oJfice. To ilie paLent oI the chilcl,the r.cguìai'¡tct-ioclic visit to tìrcdcntist is a rr,cll cstablíshecl habitby the time thc chitcl reaclics iiieage of marl<ecl stisccptibiiit)¡ and
cet.t¿rin ful.iclame¡it¿il cìclltal ccluca_
tion_has bccn givel olì a vcìjJ¡ ptac_lical illcliviclual basis.

(4) If ri'c rcc¿ilì thc taltle showirrg
thc figulcs flom the Gr_rggenheirü
Clini<:, clcntal carics js a Jtloiouncirciility n'iüi ihc lli.cscìto;1 cÌÌilcì,
long oeloÌc hc i.eaciics iìic sci,ooi
cl'a and the l_rc:rrefits he mi¡¡ht dc_
l'ive Íl.orlr thc,school cìcltt,,i lcr.,..
icc. 'I'hclefo¡t, itì conjullctio.n \i,ith

thc "\¡y'cll i3aby CIinici," f<;r, tire
oldcr. ¡rlcschool chiÌcllcn of par.cnts
rvho canltot_ ¿llfol.cl to sc¿li ülc s,,,..,r-
ic.,s of ürc faniil¡. dcntisl., ¡rloìi.sion shoulcl l.¡e m.lcle fot. conìplcte
"protccIive,, clent¿il set.vir:e' ¡.c_
qtrirccì by thc S, 4, 5 ot. 6 ¡,car olcls.If all parents of ürcse chil¿rl.ii
coulcì ltc. pcrsuacìerJ to go to Ihe
farniìy clcntist, so ¡n,-rcll th.: bet|e1..
I-lolvevcì', rvliei.evei. .l.Ìrc sorvicc, js:
givcll, succcss f ol I l:.c scll<,¡ne is
basccl ¡tr.imarily on tx,o f¿tctors;(a) Gcttiirg startcc{ eally erongh.(b) I¡ollou,jng a rigicl recatf sys_

tent, so that thc service js colli.
nln{ ¡'

(5) 1'hc ll¡rtulal extension of ilris ¡ti.o_grant to üllc school er-a sìroulcì beI'cla{ii,t'l)' sirrr¡'lle. Success u,or¡lcìstiÌl bc depenclent oìl gi,,,irrg a
cornltlctr: p;.otectivc rìcntal ."ñi.u(not just onc of filling llotcs ancìextracting tccth).

Norv I can alrncst }rr,ar. sonrc of
y'or-r thinl;ilg oul loucì ancl sayirrgthat the icìealistic pi.ogranr out_linerl is utterly impi.aãtical anclthc c'lrc¡.llr oI a ilrcoi.ist. lvia¡,treyou arc r.igìrt, br-rt jct lnc flririli
ortt lolrd 1i,,, r,,,,' .',r.r . -.. :r¡ " v, .¡;¡\i c(q!( lt, rt¡Ollgllt
that tlic pt'esent schcrnc ,"" ã.u
lollorviug, ri'iür no clcntist attaclrcrl
1o tlrc "\i'cll Bub¡, Clin jcs" alrdjnsufficient ple.scl.rool rìelttal at,telrtion fol those citilcìrcn q,ho cìo
not find thcir rva¡, into your: ciffice
ancl a delltal scrt,icc in the schooìsu'hich js cìcfinitcìy bcttei, tfran
nonc ¿ìt all brit is not complete ¿rncl
too extc¡lsive to llt¿rlie it ìompletc
bcc¿iuse of titc baclilog of a..u,* '
r,rlatccì u'or'ìr, is jar. mot.e iin¡rlac_
tical than the proglam I have sug_
gestccì.

I'hc plograìn ìnay have to bc
limitcd to ccitain agcs at the or¡t_
set, l¡ut once it is establisherl it
could be extcnclecl to olclcr cìril.
cìl'cu. ,{t all tincs ,rvherc possibic,
i.lrc' servicc sLoulci be givcii by thc
family clerri.isi, br.rt failing ürãt, jt
sho'.rlcl bc ¡;l'oi,icìeci íor..

lrl thc pr.cscnt ptogi.auì it rvoulcl
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4-E.4rc I)eut¡l Cri p pl,:s I ¡te t'it¿l¡le ?

âp¡tcar tllat thr:i'c is no ìro¡tc' of
ovct'tal.l i rr g I hc ¿rccu; nr¡ì ¡.'.ciì lt crccls ;

thclc is littìc eclucai iollal y¿rlut:
tulrlcss il is bcin¡¡ l-c:¡tcatcil at leg-
ulat: inlr¡l'r'¿i,)s; tlr¡ sc:l't'!cc is; ¡rOt
cotnplctc in ¿rlì ]rlt¿rscs, ancì rvhrrl
is cvelt ìtr(;l'r' (ìis.ìt:lr.rrr!r, !n ntÐ.¡i,
instal¡cr:s it is i'clit:rl ul-r()rì bv qojlìe
'¡:at'errts, iut bcr:ausc oI tl¡e bacl;-
log of u'ot'l< on hal.cl., long r','aiti¡l{j
peliocìs cla psc l¡cf,:l'c <:avitics arc
tal<cn carc of alcl teeth ai'e ofteli
hopelcssly' involvcr_l b5' that 1irne.

If, on thc othçr' l'rancl, the ¡tlo-
grarn is commcr-lcccl vcly eally on
a "protctctivc basis" in cotijunction
u'itli thc i;rccìiatl'iciir:, (bc,foi'e,Llie
bacl<log of rcpaìr- rvoll< has accum-
ulaied to plodigious proporliorrs)
allcl it is cxl.endcd into the sóhor..l
sl.stem on a regulat' jntclr'¿il ancì
cornpìetc sen,ice basis, potential
clental clipplcs anlotlg chilclrcn
conlcl bc t'crlucecì in numbcr cc¡n-
sidcrablr,. Srrtn.g sa-tisf¿Lction n'jtì-r
the "Status ciuo" inevitably con-
tler¡ns sonte chiiclrclt to thc sta_tus
of clc¡rtal cri¡rples.

1'he in-r¡toltancc of coopela_tion
rvith thc ¡tacclizrtlician in tìris ¡tr.o-granr cannot be ovct'statecl, be.
catt.sc I bclicvc thtrt thc s¡,stclnic
factors alc of thc utmost impolt-
ance ir: thc aetioiogy of rìelrtaÌ cìis-
cascs. Sticlt scenrin¡1ìy unirn¡ror't-
ant facl.oi's as {a.tigue, thc' lncntal
outloo]< of tlrc cltiìd ancÌ ltis \r¡ay
of life alc plobablS' closel)' rclatccì
to his dcnl¿rl co:lclitiuns.

'Therefole at'Ì)' measut'es thai
promotc thc hcaltit of thc ciiiìrì
inc¡:ease tllc likeìihoocì of the teetÌr
remaÍning souì1cl." 7

Coxcnrsrox

II all ihc clifficultics l'hich lic ín tllc
\\'aJ' of putting this iclcal pt'og|arn into
effecl. u'cre to bc dissìitatccì toinorlow,
I n,oncler u'hcthel u'e as cìcntists rvoulcl
bc rcacly to fulfil our ollligaiions ill il.
If the aìlsrvet is "ycs" tìren u'e at'e in
a bettei' position than I jucìge u'e are.
ff tllc answef is "yr:s" ancl "no", then
I t'espr'cifuìì¡, srrbrnit that u'c couìri not

I t3

pclfornr a gl.c¿ttf i' sei'u,jcr: to hrtrtrart-
il)', than to jrriljarc ¡.lrrì .tostci' i.r stridy
grouli olì tlrr¡ sr-rbjccl of ,,f,r.otcctivc
Dcitiis[ry', u,]rich cnrbl'¿lctts thc *.lrolc
¡tt'ol;)c;rr th¿lt is, bc¡tli llcclir:al ancl clcn-
t.al in its aslt:,'cts. IÍ, as illc r.cstrlt t¡i
1!u' Cclil¡cr.¿,rions ¿itid cc,risti'r.rciir,c-
lrl:rn¡ring u,c Ì,rcc¿ìnlc ¡is influential iu
the prevcrntion oI cìcnt¡rl crip¡rlcs as
thc I¡cllict' Stricì¡' Club's r¡f thc Wc:sl.
h¿rve l¡ecornc in thc lcalnr of goJrl .f oil
lesiol¿rtions, tlic: Ìrcalilr. profcssions
rvoulcì ir¡ivc t-casotl to be th¿rnl<t'Lrì.

' ll¡¡lrocn,\prry
l. J:rrrrt's l{olrínsc,ll: ¡\cl,lrcss orcr R¡dio St:r.

tion W-I-R-Ij, Inilirnr¡rolis, Inrliana, Àf av
17th, l9.fj. lìcprinted fr.om f'cxes Dcnr;il
Journal in J.C.D.r\. "FIou, OId is you¡
ì![r:rrth." 77: fcb. 1945.

2. J. Ll, Gondc-rs: Pcrsonrrl Coilirrunicrtion:
In ¡r1tcc :rlrtrut to bc 1rr'[]jr¡ -¿.

l. rt. 
^. 

Olivcr ñ F. I). llorr¡cr: "f'lrc Dqrr-
t;st's lìcsponsibility to Child l)aticnts.,'
J O.Ð.,4..: j.17: ¿,u.q. 194t.

4. No¡¡nt lìo¡d ancl r\. D. ,Â. Àfrson: "J-lerc-
dity as an .heiioiogicai 1ìlctor in Àfalocclu-
sir;n:" Journrl of I{cr.cdity, \i/ashin¿;ton,
D.C. 35: p. 58: Feb. 19.11.

5.¡l¡nual lìcport of tiic lfulrav ancl l-r:onie
Gu¡¡eenlreini l)cntal C.linic,' Ncrv york
Cîty, Lg4t.

6. \\í¡. Ifydc: "1'he Prrcrli¿lrici¿rn anrl Orrho-
dontist." .Anrcricrn Collegc of Dentistsjournrl: 9-10: 3,00-j0i: 19,í2-j.

7.9, I]. I'Ioplil¡5; A }farcrnitt ¡ncì Child
\\'clf¡¡c Dr,nt¡l Sclr.icr--: I]l'tish Dcnt¡l
Jotirnnl: 7): 1-S: .1"rriy 6, t9.í).
210 Coilcgc .Sl rcct.

ll¡:S F' i: eT' I i.: ä A * Yiì ii'i'i ii Ií::l ItJT
!tJ l]::Ci:íiDìjn ISSLiü

An ari rertist,t:4¡)! dþl;3,ii'cl on ll¡,
iusilc ol t!.,e Itnc!: (o:,ct'ol lhc
lcttrrnal ot' tl;c Cat¡oilirt¡t'ì)t¡titl.
Assocíaliott, T/ol . II,l,Jut¡tber 12,
l)ccentl¡cr I9'|5, u,ítb tltc lseaditg
" ll7 cr Strr f I tt s S t o c!¿ a¡ IÌctl uc cìl
Priccs".
A'ftcr iurlitir'1,, olJìcid staíe¡¡tc;t/.
ltas rou,bccn t¡¡ade fbal tJ¡is
arl.t'erlìse¡ttcut hes to co¡¡¡¡ecÍ.io¡¿
tt'!tb tbe strrþlrrs stoch ol dct¿!,tl
strþþ!ies a:ctunulatci lr1 lbc
Ca¡tdtl ian l--, :¡ttnl Cor ls.
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)lc¡lIlrrtc<Ì f|ont ,\1ilìlli:,tN .lr)t.nN,\1, ol.. ()r{'t.,t()t¡)r..1 t(.S, St. l,{}tìis.
vol. iÌ1, ì\(). l-), ¡);rg0s .l t l-.{1?, ,\trr¡, )9.1ti. (l't.itìt{,(l in tlrtt (Ì .S. ,\.)

'l'lllì N0,\[,\N'S 1,,\Nl) OJ,' l)lìN'l'IS'l'lÌ\-

,¡\ Clr,tr,r,¡i,r.'r;u

Rov Cl. .lìl,r,rs, D.I).S., ì[.Sc. (urisr),*'J'orios'r'r), C.rx,ru..t

DlìlÌJI'\l'S it. rvorrld ìrc rurllair to sl1'1.hat llrclc is ìrrrt. orlc "ììo ììlarÌ's laìrcl
.l' ojl <ìclrtislr'.r'." Intlect] tbet'e ra¡'ìrc rnair¡', bnt thct'e is one in ttrl'o¡rirtiotr
rvhich stautls out al)ole all othcls in irnpoltancc to 1hc tlcntal l)r'ofcssion tocla¡'.

In lIa¡', 1945, Dr'. (llreu,\. Olilcr. lciìcl a llnllcìr crititlccl "'lhc lJctitist's
Rcsponsilliìit,r' 1o Chilcl 1'atìcuts, " l'hiclì \\'as suìrsc(ltrclltl¡' ¡nblishccl in tltc
Jottrttul of l'ltc Onlurio l)mtul ilssoci.rtlion,,\ug^rrsl, 1"9{,5. Itr thai, p¿ìl)ct', I)r'.
Olivel issrtc,cl a eìrallcnging statemert rlhieìr ll¿rs collcet'ncr-l mc glealìr'siucc I
hcard i1.. .lll'. Olii'cr saic'l, "It is m¡'opirion thlt a1. lcast 50 pcl ccnt of all
lnalocclusious ¿rnr'l facial cje{olrriilics alise fl'ont sinrplc, luinol ol ctrvilonliìctìtÍìl
catlscs." ,l il lhis ìs tmc, ot'rìcat'l)'lt'ue, 1\'1r do llot ll¿rvc 1o n'ail, ultlil 1hc clau'lt
of thc cat'ics--hcc el'a to lnalic an iur.¡rol'taut plcvcutilc sclviec avail¿rìrìc to tuntr-
lriricl;it is ortl lcsporsihilit¡'to ircccpt lhis eìr¿rllclrgc lnrì nlalie the ntosl, of oul
pl'cscn 1r oll¡roltutritics.

\\rhcn t'c consiclel: thc signifieanec of Dr. Olilel's slatcmcnt, the 1i1le clroscll
for this acìcìl'css focuses o'ur sholtcomings on ir vital ploìrìcnr. I shoulcl lilic to
asli 1.hc foìlol'ìrrg rlnestions colccrning thc c:;istcnce o-[ ¿i "uû ]rì¿ll's ì¿urti":

a. \Yhci'c is this "ro tììan's laud " ?

ll.'IIorv selious al'c thc inrplicatiorrs oI lhc existcrrec o.[ 1ìris "ìlo lrìiììì's
la.lrcì " ?

c. \Vhose responsiìrilit¡'is it for attacliing lhis "no uialr's lant'l "?
c'1. Is thc attaelicl acìcqnatel¡- plcpalccì for thc tasli?

IIr altcrnpfing to ¿nls\\'ct'1hcse rlncslions, rìl¡'l)uì'pose is rnelcì¡- to clefille thc
arc¿ ilrr'<lh'ec1 alrd'to plaec tìrc lcsporrsiìrility for futurc action. 'lhe fir'sl, rlncs-
tior ma¡'ì¡c ansu'elcc'l b¡'staling that thc "lro ìlìaìr's ]allcl" urìdcl cousiclcr'¿rtiorr
Iics astlide tlie ficlcls oll thc olrclativc dcutist (a genelal plactitioucr') anc'l thc
orthoclontist. I rcalizc tliat a rìo lrìar1's l¿lit'l is a c'larrg'elous ¿ìr'c¿t to slcp into,
and I anr fuìl¡' cognizant of thc olcì sa¡'ing th¿rt "fools msh in l'helc an¡¡^cìs

feal to l.rcacì," bu1., ncvel'thclcss, I ltavc clcfincd the alc¿r ancl I shall statc nr¡'
convictiolls \vitlì r'cspect to it.

Thc clental ealc of the cliilcl is thc rcsponsillilitl'of tìlc gctrclal plactitioncr,
ancl it is to him th¿rt tìre chilcl ¡lrcscnts, llallv changcs ill'om thc nolnr¿rl shoulcì
bc ol¡scllc.d and undclsloocl br- tlrc gcneral ¡rlactitiotrcr'. llut thc gcnclal lllac-
titiollel clocs not oftut lccogtrize chanE¡cs in lhcir ittcipicttc¡-, ancl cvclt iI lic does

P¡csented at tl¡e n'ìeetiìrg of thc Gl'cat Lakes Society of Orthodotttists, Toronto, Cnnadrì,
Octobcr, lfll7.

.I)can, Fuculty of DcntistrJ', Unilersity of Toronto.
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ìrc is ìirrìtlc 1o acct,llt tlrc slllrtl 1lr¿rl I'rrr:lrll's rvlrir.ìr l'cl¡t1t,c\'('lì ì'('lììolcl¡'1o trrirì-

occlrrsiorr, içllclllcl'ol'cliologv ol'11'c¿rll¡lt)rr1, ¡rrt'llrt: r'c's¡toltsiltiìi1r'ol 1ìlc <it{lltl-

doltlist. ()n llrc o{llcl'ltiulrl, lllc ol'l lrorlorrtisl st't,s t,ottt¡ratirlivt'ìr'f'trri'oI lllcsc
iucriltictrt. rr¿ìst's of, ll¿rlocclrtsiclu. l"ur'1 ìrcl'nlol'(,, lríuì\'('irtìsiì1ivc l'ltt:tol's lvlriclr

l)clìraì)s ¿ìr'o sirì)lllc ¿rt llrc outsct ll¿rlc llcctr c<¡ltsirlcl'('(l \'(ìr'J'1r'iliirl, ¿ttlrl ltr'1lrtl
titnc iiltcl'i'r:¡rtiorr is nrrclcl't¿rlicn, c{)uìl)licirliolrs lr¿rr-rr al'ist'li. 'll}lcsc ittrrì lttlttt¡'
oljicl'eolrsidtl'aliotrs cotìlì'il)u1e to lllc cxislclce olì llrjs "rìo rr)aìì's ìittttl," rt'lliclt
I'csulls in f¿rilrrlc to lccog-nizr) rììarì)'ircipiort r,nscs ol ìì)¿ìloc('lr.tsioll itl; tt tillle
rvheu siui¡rìc ì)r'cvctll it'c llrc¡stn'cs rniglrL bc vct'¡- cffcctir-c.

Tlrc I'cs¡rousibiìit¡', thclc,fol'c..[or'1ìle ¿rtllcli on 1ìlis "]ìo rìlarì's latltl" lics

rvith thc gcrìcr.al pr:actitiorrer', in his capacil¡- as guaìrdi¿ììr of tlrc clriltl's clclrli-

tion. Ilis r,csponsibilitr- on Ìtchalf of tlic cìiilci c'locs lrot ccasc rvith thc filling
of cavitics in tccth.

'I[e fo¡rt]r qucstion asliccl aitove corìccl'ìls tìte aclcquac]' of pÌcp¿tt'¿rtioti of
thc genclal ltlactitiolct'for tiic bloacl lasìi in hancl. l'hc tasli is onc of ¡laitr-
taining a contirmit¡- o-l liolural alc:h clclcloj)nlclìt tluoitgìr thc eat'lr. I'ccogllitiolì

of changcs fr.our lrou¡al ancl prcvcntion of thc cffccts possìltì¡- at'isitrg florit
abnor:ural conclitions, lt¡' intclccpting 1'ìiose call¡' crliattgcs. This clocs not involvc
orthoclontic tlcatntcnt. f,Ialocclusion docs not exist as ¡'ct. 'l'hc ccluc:aiìon of
the stuclcnt oI toda¡- niust lle such that tlie qL'aclnatc of lolllol'ro\\'; as a gcuct:al

p¡aetifioncr, rvilì lte capaìtlc of fulfiììing his oìlligatiolls to his r-onuo patictrts

in a courplctc plevcnlive plogr'ârì1. JJclein lics tìre trcecssit¡'for a cooltcl'al.ivc

cffolt ìt¡'tcacircr.s in ollhorlcntic:s ancl pccloc-lontia ílt the tlaittittg of tirc gcnclal

ìrlactitir-nr cr'.

t'Ir¡i GÌi\liiì-\L Ì'ü.lcTl i'ì ol\l:.iì

The gcneral plactitioner is ¿r mueh-abttsccl ancl halljcil plofcssional lttall.
Ilc is cxltcctctl to be a good genelirl cliagnosticiiìn, coìlser'\'ativc opclativc clctl1isl ,

¡-llostÌioc.lontist, pclicicìonlist, cncloclotrtist, pccìoc'lotttist, c\oclotltist, ptrcvcttl;ivc

dcntist', to havc sonrc lllol'lcclgc of oltlioclolttics. arltl llc att econolilist of sol'ts.

at lcast lhat hc ltal'ntakc adcclnatc l'eturns 1o 1ìlc jltcomc tax arithcllitics. ,\li
1ìtis thc genelal 1l'acrtitioncl is c-rpectecl to aecontplish itr sliitc of thc facl that
his ecl¡c¿iio¡ lias ìtcen a ìrit lopsirlet'l jn favol oî Ì'eslol'ativc tccìrtricluc. illtlccci,
he is tml¡'one rr'ho liuol's "lcss ancl lcss allout Itlorc allcl llÌor.e."

'Io tìre pt'cvioris for,ntic'laltle list of accompiishtrteltls, \re tto\Y adcl tlic lleees-

sitl'for tìie gorclal ltlactitionel to l;c ver¡- oJrselvatit. ancl cotrqrtcl a "tìo Itlall's
lirncl." fret ¡s call it thc fielcl ol " 1tt'ophylctcloclonliu-." Pt'o¡tìr¡'lactotloltlia ae-

cor.fling to nr¡'tlictionar'¡-is thc alt and scictrec of "atlr'¿utcc ¡¡nat'tìirtg of lltc
nlg¡t[ ancl tcc1.ìr b¡' plcr-cnling disease, Ittalpositiotts altd c]eletclions ittflncllecs"
(Ottofy).

I al¡ ¡ot j¡ far-or of thc ternrs n'lticlt ltalc beell conlmoul¡' ttsccl, ttanlcll'',

"i¡tcrcc¡rtiçc olthoclonties" ancl "lllevcntiçc oltllot.lotitics," l)ecitttse thc¡'inr-
ntediateìy, ps¡'chologieaìl¡- at lcast, snggcst thc ficìcl of olthodontics, atttì. l'clievc
lJrc gcnclal lllactitioncl oI his lcsponsilrilit¡'.
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Jìr'opìr¡'lacloclolllìa (io\'(Ìr's iì \'cl'.), ln.o¿rcl fìcltl irrclutling arì)' or aìl ¡lr.o¡rlr¡'-
lactic ììicasul'cs lrccossirt'.1'1o lllc sal'c¡¡rrirlrìilg ol'olirl lisstttts irgirirrsl cliscasc allcl
olllel rlistul'ìtìng inllrrcnccs.'l'hclrrl'o1.0, il jllclu<lcs :

a. l)clr{¡rì cal.,ics

ll. l)istrascs oI soft tissues
c. Itlcripicttt chiitrg'cs l'l¡ich nra¡' lclrl to nrirlocclusiotr,

c.9., lraìrits, ctc,

13roacll.l' sllcaliitrg it irivolvcs obsert'uliott of corrdiliors alrcl inflrienccs affcctirr¡g
llre oral sllrttetttl'cs ¡rt.rd inlcrptclul.iott ofl tllc cfllect. of lhcse c:<-rnc'lilions in tcl.trs
oll ful.nlc <-lcvcloprtrcnts.

Obsetualiot¿ of conclitious 1n'cscnL rvill 
.best. 

bc rnadc b¡'a ealcfnl cxaulination
oI tìlc oral cavil.)'ancl its clrvixlunicnt. 'l'he cx¡nrinalion of tlie month of thc
cìiild b.r' thc gcttelal pt'actitioucr is not alu'a¡'s aclcr¡ratc. It sìro¡ld þc s.t.s-
tcnratic anil all-inclusir.c.

I' iogical or.cler, the folloivi,g phascs sìro*ld bc conrplctecl:

1. Pir¡'sical status anc"l gcnc'r.irì Íììll)erìtânce of the chilcì
2. \¡estibule of tìre nroutlr
3. Oral cavit¡' plopcr
4. Iliscellaneons factors

Sonlc o{ the poirtts or cotrclitjons n'hicli ale lnost impoltaut if the genc¡tri
practitioncr js to intclecpt incipicnt changcs florn the ¡or.nlål iucllclc r.eeog-
nitioD of : llletttatrtlc }oss of dcciduous tceth, ovcl'-r,etaiuccl tcelh, cong^cnitall¡-
missitlg tcetìr, su¡tcI'¡tìtìtct'arv tecth, inr¡tactccl lectìr, habits. ì.1ììc\.1ììì al.rsor'¡rtion
of loofs of tccth, effeet of pool opclatjlc l'estol'¡.1iolls. liutritiotr¿ri r'listnr,l;atccs,
lnetal.lolic clislrillt¿tltccs, totrsil ancl aclenoid cnlar'-ecurcnts, occlnsion of postelior
teeth altcl cnsp relationship, oyer'ì)ite, ret,ainecl dccicluons roots, tlie emptiol pat-
tcln and its influenccs, ancl ntan¡' olltct's.

Thc ùr'lcrprclcttion assigned to an¡- alurornralilies founcl rvill lrc rìe¡renc'lent
u¡ron 1ìre cducat.ion antl ex¡rerienec of t.ìle ilclttist.

lCDUCÂTION

Thc oltjectivc of clctrtal etlticnlion of 1ìrc genelal pr.aetitioucl in 1,hc ficlcl olf
pt'oph¡'lacto<lotr1ia is that ìrc ttra¡'fulfiIl conrplctcl.t'his oblig^ali<.ur 1o liis child
patients. Docs cletttal cdncation as plcsentl.r' acreclttccl conrpletel¡' satisf-r' tìtc
rcquircutcnts in this lickl?

It is logical that thc dcutal st,tt<lcIrt shotrlcl bc eclucatcd, 1ìr'stl¡, 1o iinorv anr'l
rurdcl'slancl fnttr:lalllelttaìs of glorvlh and rìcveìollrlrcrrt of nor.lnal st¡uet¡lr.s itr
the dcnt¿rl ficld. 'llliis inelucles crtrbr¡'oloe.r-, arratornl', anrl hisloiou.r-, llol.h gerr-
cral alld cletrtal, ltot as ilrclividual snbjects, l:nt as irrlcgralcd pliascs oI tIc st¡rì¡'
of thc living organisrrr as a rvholc.

The sccoltcl lthtsc iu dcntal edncation shoulcl ìrc dilectccl tou'arrl thc lnain-
tcn¿urcc of nollual stl'ucturcs in ph¡'siologic hcalth. This ilrcludes biochcniistr.l,,
physiology, atrd prcyentivc tlctrtisl.r'¡', again not as individual subjtcts, l¡ul ¡rs
they rclatc to ottc antl thc sanrc living or'eânisnr, l'i1h all its inclivi<l¡ll ulrils.
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\\'hcll a linorllctìgc of grou'th lucl rlcvt'lo¡rrrrt.'ttt is rttitslct'ct.l lr¡'llrc slttdt'l¡{
alld thc l)r'occss0s oli J'unetion ¡u'c rulrlclsloorì, it is rrrolc liltcl¡'llut{, citll¡'cìr:trrgcs
fl'out tìrc norllitl l'ill bc lccog^rrizcr'l, cithcr i¡s llrc clrirrrgc itfl'ccls ottc tttittttlc ¡litt't
t¡l' tlrc rvltolc, aud pt'c'r'enlive ntc¿rsut'r's rvill lrc ¡rossiìrlc.

tl'lrc lìclcl <l1i llloplr.r'ìitclorìontiir is tk'¡lr:tr<lcrr1. tt¡rotr llris ìrl'o:rtl l'ottttditliolt
onllilictl allovc alld trol. upon t,llc indivitluirì eflïr'ls o1. 1.rt'cvcnlion ol'llrc r'¿tt'iotts

gt.oul)s tvot'liiug sepalltcl¡'. 'l'lrc lr:slrcnsillilit,v Jlor 1hc lìcltl oll irlo¡lìr¡'llttl o-

rìonlia I'csts rvjlh tìrc ¡¡cno'al ¡rlar:litiorrcr', u'h{l is 1hc gnitt'tliatr oll 1ìrc chilcl's
dclrtitiolr. ll.c is <ìc¡rerrtlcut u¡lolr his orvn l)()\v(ìt's oll oìrsct'r'llion itncl rt¡rott tlttl
eolubined cffor{s oll ull glou¡rs l'ot'lris etlucrliotr rvhir'lr lre ruttst l¡r¡rì¡'irt llttr
itrterplclal iorr o{ his lin<.lirrgs.

CO}iOI,USION

l\¡hen this rathcl'idealistic objcctivc is attailrctl for'lltc ¡¡cnelal ¡rt'actitiottcr',
a sigrificant nerv cra l'jìl hale dal'ned fol'1he r.lc¡rtal l)l'ol'essioìr, ¿ìlr cr¿r ofl tnttt
pleverrtiorr, an era thal rviìl estalrlislr thc llositiou of tìre <lental ¡lt'of'cssiotr as u
I luc ìreirll h sct'r'icc.
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\¡o1.2.3 No. 2

A Repr:rt to the D¿ntal Prc,fe,ssion on Der,t¿l ll"clucation

Xl'Iìor: G. Er-r-ts, I)t'urt, I;actt!t¡'of Detrtíslt\',

U'níit,:rsií 1' o f T' oronl rt

ItN a rcr:cnt isstrct of titc Àtcti,

Zealqnd I)cnlol J ottt'nul Thctc

appcars. iì11,:ciìtori¡l c:rtillttl'
"Progrcss artcl ì)crrlistr,l'."'lhc
Etlitol tlr'¿tn s :trt interesting' collì-
parison l..,cttvct'll lttltrliilt Prt)grcss
ancl tirc I)rogl'css oi ihc dcrrtal prcl-

fession. I citrotc fror.n this cclitr¡r'ial

becausc it prcscnts a fiitirrg irrtt'o-
clrtction trr rnl' t'ctlrat'l<'s.

"f lt¡rl¿rir ilrogrcss is clctcritlirtcd
lalgcly b;' the charrge,s l'hich occttt
in tn'o íttnclanrcrrtallr' clilicrr'llt
u.ot'lcls. Oli thc orlc li¿rucl is tl-rc

abstract ivorltl ol' iclcns, thc chuiges
tal<ing ltlircc in otlr rrlelttal otttloolt,
orrr urethocls oi tirilrliirig; on thc
otht-r liar-rcl is thc nrateri:rl l'or-lcl, the
aclvanccs in tccllnology and thc
scicncc of nratcrials. Onc of thc
grcat pr-rrl-ilcilrs of the ltlesc'trt rge
is tlic faih:;.c of otrr tncittrl r-rtitloolt

to l<ccp pacc rlith tlic grcat mlltcl-iai-
istic charigcs l'hich hlLr-c t:rl:cn
placc ovcr thc: l;rst huircirccl ¡'ears,

"-J'hc histor¡' of clt'¡rtistrv over

this pcriocl is iir nilrrtl' l'a¡'s ihe
history of thc l'olld iu tlrirli¿rtrtre.
lIal1' of thc cllirtlgr's tlllrt 1i¡:'e
tal<cn placc irl clcntal pt'ltt:tit:c liavc
becn cltrc to thc- cli-scoverv oi llc\\¡
nratcrials arul ncrr' tcclrnicltrcs. btrt it
is clorrbtírrl ii otrl iclt'as lrrtvc kclit
pacc u'itli ,tlic evcr-u'iclcnirrg' {ron-
tiers of nleclical arrcl cltlitai litlc,rv-
1cclgc."

Hrs.roliv or. Oun Plir-rci¡riss

Let rrs rcvicrr'. r-cri' brii:fìr- the

l'ernal'l<ablc proglL'ss of the clcntal

profe.;sion artcl deitt¿Ll ctlttc¡tticrl' Tu

a relatilcl,r' sholt s¡rart ,.rf tirllc the

dcntal prof cssion h'ts t¡ovccl í' ¡t'-

rva rcl to th c p lescrr t 1i i glil t'- cl ci'el,-,1-,,''cl

pi'ofcssiortirl statirs; this ilr-ogrc.rs is

to the clcclit of ottr far - siglrtctl,
high-purposcd ¡rrcclt-ccssols. 1t is

g-cirelal i¡' ¡¡ç^gn iz-r:d tha t tll t:r'c har-c

bccn a scries oi u'cll-tlclìrrccl st:ti:csj
in the prûgrcss of thc irlt-,icssic.,n
tlu'orrgh thc past ccrìlllr-\'. 'filc
Iìr'st stage, tt¡r tr-r ¡ttt,-l incltrtliltg the

lE.l0's, \\':ìs (:orìccnlctl rvitli thc I'e-
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50 7'lte.Irtttrttctl of tttc O¡úctrío Det¿lal Associatiott

licf of pain. Jt is signiûcant thatin tlis pcriod tìentists ll,cre closelv
assoc;atc(l t'ith thc clcvcloprnent anä
usc of anacsthctic.s. Jìchìcation, atthc prof cssionai Ievcl, ,,,o, 

"lnio.ri¡rrin-c:tistent irr thc first stag.e, brrt
bccanlc nrorc: positi.," arri,ìg tl'rl
rathcl lon.3.sccorrcl stage throulh thc
periocl 18.!C - 1900. ,J-his 

siconcl
J.reliocl has licen rcfcr¡ecl to as the
cr:r. \r'hcn a1'pr-euticcship iloru.islrccl,
ant! the praciice of a craft rvas thc
prinie objcc{.ir-c.

Cì¡eat striclcs in thc dct,elo.pruent
oí dcutal cdnc¿itiorr at thc pi.ofe5_
,"!onal lclcl to,_.k pl:rcc in tl.iq flrirà
stage, fi'onr Iç)jC-lg2O. llt ¡ro sr:rall
rì¡casul'c llre. couccirt oI focal scl;sis
r:trcrluccrl by \\riili;t:n Ihrnferl irrthis peliocl cc¡ntr.il¡rrtcd to thc cle_
lr:trrrd for I;riou,lc.<Jgc il {l¡c rncclic¡l
sc¡ciluùs (;\rrrrt_olri¡,, ll:ictcrirtlorv
ì'h.r'siolc,g.1., ctc.) iri rl,c cl.,rt^t cåì11
c:if iclral curr.icrrlurn.

l)tr¡r'r',rr lìnuc,rrroN trfusr Gir,¡
Ln,rt>cnslirt. rN't'Iu.: Jìxrtxsrox

or Piìtivrix.Lrvlt -I.Rr:ì¡iDS

'lhc 
.lca<lcr-shii-l given b1, thcisc

rcsponsibic for <lcnlal crlucation
clurirrg thc prescnt tr.ansition stagc
lnnst bc positivc ancl perlraps bolã,
brrr" at thc sanlc tinrc ãlrvar,-* 

",,u*raof thc f¿rct thtt pr.c¡rrr.atiori of tlcrr-
tists to lulltl thr c.t,cr - ittcrcusiitg

lreet!.r of serztìc e, is oiso of ec¡i,åt
ittt,þortotrce. \\¡ithin this tr.¿rnsiiion
pcliod, arrcl drrr.irrg tlrc cxl.,lrrsiorr ol
flrc ¡rrclcrr{ivc Ircllrl, tlrcr.c a¡rpclrr.
lniul)' 

. 
s¡rccial projects for. dcnt'al

cdt-tcirIlolr, cacll irrrpor.terrt to tlic
ttlIiulatt: cgull'rosifc 1¡rttcrr.¡, a¡cl eat:lr
to l¡e co-or-clinatccl u,itlt tlic othcr..
.[ìr-,rcnros[ alllor]-q thcse projccts arc :

- Å fotrrth 1'erior!, frcur I 920 Lo
tJre prcscnt tintc, has u,!tnc_*sccl thc
<lt'r'elo¡rrnott of a b.o^.Ja,ri,,g ,_o,r_
cc¡-'t of ctrrl¡' r-ccoguition allcl trcat_
nrcnt of clcntai discasc. 'J..lrr.ougir_
out this clci.cloprncnt f hc sliill of ilre
llrofcssiorr in restoratir" d.,rtirirlil
lr:ls bc.cr¡. corrtirrtralll, 

"¿r.u,,..¿. 
p.l1_

Jririrs lt is s:rfc to sarr tlrat to_clet.this -skill_ ancl p.c,ficìe,rc¡, 
"t iii;tcchnical lcr.cl has oLrtrjìsfi¡rcecl our:

I<notvlcclgc of rhc carrsc of dcntal
discasc. 'I'lrc ciarvn oi n nitf, .tlìg;
appcars to bc at harrcl, irl rlhirlh
iric.rcasirrg iiriori,lrtlgc of ¿.,,tl i
cli..easc r;ill lca<j to tile a"l,"fop,,r.ì,rt
r.¡f 

-nrca¡rs oi pre.r,errtir..,rr; ihis in tr.rrrlrvill rcsult i¡r flie practicc of clc,r_

lJ-atÐ' a¡ì(l .rlc¡rtal ccirrcation clran¡;_rrlg ¡ìlorc il¡ tl¡c ¡¡cxt tryc¡rt)-fi.,1c
l'cars th¡¡n it has cltrr.ing thc" lxrstl¡u¡ rd rcc!.

(1) Jìei'ision of thc rrl,Jcrgra<lrr_
aic cur¡ict¡lrrnr.

(2) Prcpar:rtion of clcntal tcaclr-
ers.

(3) Jìurtlrcr. colltrboi-rrliorr bctücr:n
clcntal allcl n¡cdical tcachcrs
in thc ficlcl of or.al rlreclicine.

(4) Iìxpansion of thc grrdu;rtc
prograln.

(5) Gr-catcr- au-¿u.clrr_cs for the
ncccl alrcl devclol.,¡icrrt of rc_
lcscar.ch.

l(rì,lslox otr t'ìrrì lIxl.rl,:li.cli¡l>Lr..r.r.t
Cuurtcururr f

. If tvc cxzìmine, cr.iticall1., thc ctrr_
ricultulr of thc rrra ior.il.1, of dcnf al
schools to-clu¡', tt." :ú." irirlrr.cssccl lt¡.
thc fact thlrL tecblicltres ovcr.l¡alarice
thc biological sci¡nccs. ,J-his 

rrii_
l-r;tl:urcc is lrot so rnucl, i,r ^.,i,r^,.^,.i. tlc ur*bcr "f i,;;;... ,i;;;;,i';;e;rch subji'ct, l;ut rathcr in thc relaj
tiolshiir cf o¡c strbjc.cl to ¿rnothcr.

. ¡\t tlrc orrlsct, it sccr¡rs Iogical tlrat
thc clcrrt:rl sltrclcrrl. shor-rlcl bc c<lu_
catccl lì¡'st to linoi,,, and rrnclerstancl
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thc f urrclanlcntuls o{ grorvtli ancl tivce n tlrese scicrtccs atlt.l Cli[iCal

clevclopment of thc ,,c,i,',.,*1 huttrrtt ¡lracticc is to be achicYccl' I.lorv

st^rctur.es *,ithi' his lrclcJ. l\lr rrrr- tcst to acc:onrplish this ilcsir¿iblc cnci

clcrstarrrlìrrg of thc altilortrtal t-,-,ttst is a major ptãbi"tt-t, ¿ttcl one involv-

bc prcf iicccl bv ^ tfio.o|g¡ Lr'o*'- irrg thc'selóctio. arrtl plcpelation of

lcctgc of thc riornr:rl, tillcl hou' lhc tcachcrs'

,rcrrìttal clcyclrlpccl. 'l'1lis iliclrrclcs ¿i Srii-tic'i'los ,tì;Il Pnt-.1',tIl'\.'r'IoN or
strrcl¡' e[ thc strl-,jcrcts oi Arratonly, 'lu.rcrrttns

Jin'rlirl,ologr', 
- 
atrd. IJistoiogl', both W'at spccial q'alihcatir-,irs shoirld

gcncral arlcl rlental' b. ¡rorr.r.r...1 bi; a citrriul tcacirci'i'

Thc secotrd pha-'c in clcntal cc|'r- \\/hã shorrlcl tcach clcrrtistr¡'? 1'hcsc

.iti"u li,rt- il" clilcctecl ton'arc1s qucstigns itave becn a'sl¡ecl oler aucl

itrairttenatlce of ¡rot-tilal strttctttl'cs in ót"c' 'agaìu' Tircrc ¿rrc tLrosc rvho

oiìutinl";ri.,Ll heallh' l['he su'l'rjccts ach'ocafe t]i¡.rt the clcntal tcachcr

i.låtiì'" it ìrtis phrsc ¿rrc: lliocl-'c''r- shòtrlcl havc p'oven his cli'ica1 abil-

i.tty, f'ftr'tiolog¡'ancl Pharn.racologl" ity in placti:t, .n1g 
thcrr ag:riir tlicrc

Â third plrase follol's, irr logìcal arc thåse wlro bclir:vc that: "beitrg a

orilir, nat'ucly, rvhc¡r faihrrc lo näirl- g'oocl clentist is rrot at sufiicieni clual-

tai¡ strtrct¡r", ;,, ,",oriii';;;iil- ification alo'c for a tc¡.chcr i* deir-

sults i' 1o*,erccl t"ti;ä;';;'ì;'t1l; ti-'tr')"" .J?c'haiis 
\vc c¿ì1r agrcc t'[r.t

eãse, carisit,g ^ br.,,l*,1ntu"' Thc 'u" "'" 
"bcginning to ¡tralizc tli¿tt

su.¡jccts p.rt.i,,i,,.,'"ìi"ìi,tr l#t; the cle'tal teãclrcr trtttst iit:cir i' 'ri'cl
are: Ilactel'iolog¡', Pathology, arlcl not onl¡' thc ¿rchicvcmc¡rt of thc

the ¿rliicc1 ciiriical ,.il;;;;;i'lrt¿i- stuclent in rcqtrisitc s1:i11' but also

ciltc, Strrgc;'1r, etc' his achicvcnlint in frurcla¡rrctttal'

A rou't'a'rJ r',,il p,asc ir^'o.'cl i:::iÏ:l;:';t"i'':":ìi:i;,i ïiil.,i::
reJ-rair: ¿rr¡cl icstolation, so cssclltial torvalcîs hìs profcssiolt ailcl socicil

to lrt'ltltlr arrcl lle¡llirress' irl gctteral."

lli t'cvicu'irlg thc ilrcscllt otrtlinc Otrr lrrofcssioriel stattrs is bottutl

of thc clcrill .",.rit;;i;;,^" .;ìì;;ñ- i,rci,iral,lY ro o'.r' cduciltioil, an<J ¡rot

cia111,, it might, pcrliaps, be s¿riå th:tt tncrel-v io o"t' sirili ,iir techrriqttts'

the for.egoìr.,g i, lr"iii^ify1f* át,i.. Ar i'st'ucto' rnttst clcnto:rstratc

followecl at prcscnt, ancl tirat, r'crla- u'ell-clcvclopc<1 s1<iil, alld l-le eC[rall1'

tivcl¡. spcalting, thc ,tilt''''be 
'' 

ol hours c¿rtxrble of colrelatìng thc Prc-

spe't i' "o.l*ulr¡..t'ìr'titlto.att. 
cliìric¿rl scìctrccs rvith cli'ic¿rl prac-

On thc otl1., h*"à, ì;;;- t-ìi;tt'" tice' I{e is lcquired to stituttlrte

¡rrcpc-,rrrlcr.ar,.".of t..l'),riqucs in tlrc strrtlcllts to clcvclop rlcsirablc scicil-

cilrl¡, J'cal.s (.r..ì;ii;ìì;'" ,l.p.i1. tific, pr.ofcssionill, ailcl social atti-

nr"Ja.i'l , at a ìi're rvl'crí irlstructìor-t tuclcs' Sttc¡ ;r lnall' \'otl rll¿ry sA)r'

in ,,nor-,Ìa1,, 
^,r,1 

';";;ì;*,r.. or is a stipclrnin ;.1: tloes nol exist,

,,llorrì1¿r1,, ii of prir'c iurprtr'ta¡cc. ,,,',,1 ."t,t if hc cii¡1, hc cotllcl not be

Furthcrrlrc,r.c,thcr.claLiorrslriliofilrcattrat:tccltothclessl.clnttllel'.ativc
¡rhysical ,,t,,1 ,t,.,li.ìi 

""1..]"tt'f 
i" tl't ficlr'l oí tclclrirtg'

eztrly 1'ear* 1,, .¡;ììt';i itattf i"g of It is nr¡' bclicf tliat tht:rc arc

latcr yctrr.s ncccls critical 
"xa,.,.,i,.'a- 

ftìaltv nlct'ti lto. posscss t¡cse quali-

ti.' if ,rr,*i,.,.,,,,.' .ärì"1",1,;" bc- ficrtíc,rrs, a'tl tlrlit atr cffort to 
'clp
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thcur bctter plcpaïc thcr.usclvcs for
tcacìiirrg u'ill pa.t. li¿urclsorne clivi-
dcnds. I)ental tcachcrs, particrrlar.ll,
in the clinical strl_rjcc.Ls, slrould bL
encouragccl to clcvotc cnough timc
(airproxinratc:l¡' lr;rlf-tinrc) to tc:rclr-
irrg arrci rcscarcl, so that thc tnaxi-
muur contirluit¡' irr thcir tcaching i.s
possible, but at thc sanre tinrc rlain-
taiu :r contact tr.ith prii'atc ltracticc.

' 1'he prc¡-,alatiori of irrstructor.s
;rlong tlic liues suggcslccl .nrust be
supportecl b;' a r.igclr-ous f roßr¡u.nnlc
of f t'ilon'slrils, ¡,r'r..rvi,ling thc ncccs-
.sar'-\' finalrcial :Lssistance for pro,
longccl s[rrcl-t' (onc or tu,o year-s) at
thc grlrclultte lcvcl. A ncn, environ-
nlent in u'hich gr-irrluatc. stuc11, is
runclcrt;r1<crr is li.rost. clc-;iral-ric. Jìur,-
thcrmclc, thc e:r¡rcricncc gainccl ìu
practicc f r-ir a ¡-car. or. tn.o af te r.

.gl';rrlrt:rlio'¡, ¡:: iol' to t'!re . 1,.,i.iuJ oÍ
gladrratc sirrcl_t., irror,iclcs tlrr: r.igirt
pcrsyrcctir.c fo¡ continuccl strrcl.1,.
Yorr l'ua,t' sa¡, thlrt .such a p.og-.",r-,,ri.
of tcachc:r ¡trcprration is most clifii-
cult tc' arfarìgc. ancl 1.ct to-cla¡, 11,¿

h;rt'c tlrrcr: ).otlllg tcachcrs froln thc
I)cntal Facrrlil. ?ì\r'a1: 6¡.¡ ír olle or
tn,o t'(:ar graclrtatc irr-ogr.airtrnc, trvo
of rvho¡u halc lcft firrc itracticcs in
the lrands of cai.':iblc rcccnt gracirr-
ates, tvlro lhcnrsclr.cs nral, latcr 1tr.o-
ceccl u.ith glaclrratc stud-r,rùen ihet,
rclirrqrrish thcir' ¡rr-cscr:{. r-cspon:;ibìli-
ties and jrrniol te:rclring liosts. f'his
pl'ogr¿ullr1c of tc¡rr:lrcr advarrcc¡uellt
iÉ bcing aiclccl at ¡rrcscrrt b1, the
Iicllogg lìouncl:rtion, arid i-s r,itaI not
onl1' to urrclcrgracituttc tc;ichiug. but
¿rlso to grt,1u;rtc crluc¡lior aricl rc-
search u'ithln thc Iìacult.r,.

- Ot]! of thc rrl-rjcctivcs enr.i,si¡gq¡l
f ol tl r i.s tcacltc.r- t l-lt ir r i r rg p r.ogr.anrure
is l¡cttr.r' corr-c'llliorr oi ¡rr-r'clirricll
ancl clilric¿rl instr.uction iu thc unrlcr.-
gr';trlrratc coul'sc. lìor. cxlurplc: :trr

instructor. t,,,itli a clcntal bacltgroirncl
rvllo is u'cli trainctl in onc oi ,r,ore
of thc frrndaincntal scicrrccs (nrecìi-
cal clr irlr-1'sical), c..Ç., Anritornl,,
urigirL assi.st thosc r.es¡.ronsibjc fár
tcaching anntorrr1' tr¡ dc¡tlal stucicnts,
suggcstirrg occasic¡n¿rl illrrstlations
rvhicir u.oukl givc thc clcnt¡l stutlcrrt
a lrccnel- atrl_-l-cciation of tirc stri_rjrct
ancl ils irnpor.tance to clerrtistr,v, at
¿r ti¡rc rvheri thc strrclent h¡rs 

-littlc

au'¿rc¡rcss of the relationsirip oi
tlrat subjcct io cliuical clcntal þi.;rc-ticc. Thus, if clurirrg the conrsc of
the an¿rtourical str.ucturc of the
rctronrol¿rr tr.iarrg.lc arca ancl thc in_
tcrnal suríacc of the ralllrls oí the
nurnclilllc, thc stuclcnt u.crc g.iverr
sonrc cxpllrnnlion oi thc mancliltLrjar.
irrjectiorr, his intc¡est in tircsc struc_
tures rvoulcl sul-clr. bc sLiurril;rtcii ,

,.l{an1, oihcr. cx:rnll.rlc.s of thc ;Lp-
plicalion oi thc linon.lcdgi: of ¡,,r¿,_
tonry corrlcl be citcrl; hcu.evcr.. Ie-;t a
false interpl.ct;rtiou .slloulcl Lr.l ¿rs_
sìgnccl tci_thc pui.posc of corr.clating
thc preclinical tcaclring u.ilh ih;
clinical, lct ntc Irastc¡t to slatc rhatil is not rlcsitrblc tir:rt apirlic:cl rrna_
lon11' shorrlcl r-eplacc funcl¡rr rtc.ntal
;t r r;r tont-1..

'l'ire c.fïor.t to correl:rt,: tlrc ¡,rc_clinical ìnstr-uclion u.ith thc cli,ìical
nrust not cncl at this point. Titc
srrrnc instlrrctor. is inrpor-tarrt in ¡itc
r:linical 

. clc¡trtrtrncnt, ap¡rl¡,irrg the
lirrorvlctlgc ufiich thc str'icl.,it i,"s
obtaincd in thc prcclirrícal 1,c.ars toclinical 1>urcticc. .\rrarourj, is but
one of thc rìlan_1. csscntiil basic
st:icrrccs in tlrt ricrrtl,l .,,,.,.i..,,,iuuì
rvhich ntrist ri.ceir.c sinrilar attcn_
tiorr. \Vhcn tlrc tirLrc collìes ilr
u'lrich thc pr-tclirrica! tcacliirrg,:.,f
'\nrrIonr-\'. ì ì istolog.v, ìÌactcrioiog.r..
lìiochcr¡ristr.r-, I,¿rrlrc,log-r., Irl,,,r,ìii_
colo.q-r', ltlri'si,,log-1., ctc., is l¡!)r.c

I

I

I

I
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clust-'ly corl'elrtcrl rvith clinicrLl ¡rac-
ticc, a grcat stcl) forn'arcl tvill lurvc
lit:cn maclc in clcntal c,:lucatiol. 'l'his
<lcvcloprncnt rvill inevitablv contli-
btric to thc gencral ¡rr-cvcntivc llttucl
c¡f the fiftb stagt: in the history ol
clcirtistr¡'.

f'rrn J)cr,¡rr-olluììi'r oF On,rl,
À,Ii¡,prcrsl

Closcll' :rssociatccl l'itlr tlrc plc-
vt'nlilc tlerrrl is tlìrl cvcr-irìclclrsing
consciousness on lhc ¡rirlt oi tirc
tlc¡ial ¡rrc-ricssiorr ¿iucl otlrcr grorlps
thai wc arc parl oI a glcat hcaltlr
scrvice, ancl that orrr r-esporrsibilit¡,
i¡r thìs rcg-alrl is s'cll rlcfrncd.

'lhc htc l)¡'. C. ìlrL¡,o rrlluclt;<l to
llrr: ir.irl.ioltani:c of tlrc nrorrtlr irr its
r:clati<;rrshiir to gcncral plr¡'sicl1 u'ell-
bcing'rllrcrr hc said, "Ì:l.uulerr 1ìfc
rrright u'<:ll be cxtc:¡rr,lcil tcn f ull
_l'ears tllrorrglr dcntistr), ¿rlottc."

I í u'c acccpt lhe challcrrge isstrcr.l

irr thcsc u-ortls oI Ðr. Àla¡,o, tlrcn
thc¡-e nirrst bc clcr,clopcd closcr col
l¡rboratio¡r betu'ccri dcntistr'¡' ¿irrcl

¡ltcdicinc irr tcaching oral llrcclicinc
to both grorlps of stuclcn'rs.

¡\rrother autliolity llas slatccl,
"'l'he mouth is oiten thc barol'¡.rctcr'
of gcrrclal heaitli col¡clitious." '1'lrc

rvisclonr containcrcl thclcin is suyr-

¡roll.ccl b5' rrrrr.nistlliablc clinic¿rl evi-
<'lencc. 1'hr: carll' r.nanifcstations of
various vit¿rrlin clclìciericics, bioocl
clyscrasias, and olher gcncral s1's-

tcrnic conclitions appear in thc oral
cavii¡'. 1'hc clentisì must bc broaclll'
trai¡rccl in olal rneclicine, ancl thcrc-
fore capeblc of rccognizins rliscasc
<¡f the nrouth in its incipicnc¡'. Tlris
grale responsibiiit¡' of clcl'Lal crlrr-
cators crtit ottl-1' bc trlct if thc clilric¡rl
arrcl laborator¡' facilitics of tcachirrg
ho:ipil¡rls :rrc rcaclil¡' ar,ailablc.

I)urirrg thc iirtst fcn' nlonth^s thc
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l)errtal Scli,icc at thc 'l-orc,nto Cìcrr-

cr'¿rl lloslriLrtl h¿rs bccn cstal-rlishc<l
¿rs a telrclriug serr,ìce, on a sirnilar'
l¡asis î.o.tlic ollier scrviccs in tlic
hospital. 'I'hc Facult¡' of IJcntisir'.r
has at its clisposal tire facilitics of a
glcat tcachins hospitltl, ¿'Lrrcl dcuttrl
stttdcnts tnal' rcceívc irrstl-.tlctiolr i¡i
Lhc hospital, through tlre clcntal scr'-
vicc. Ihc intcgration oi this ncrç
sct-up intc thc urrcler-gl':icluatc cilr-
l'iculunr is an irnportarìt slep in thc
gencr.nl plirn ior clental eclrrcalion.

Grr,rnu,rr¡r ¡Np Posi'-Gn¡\DU-\'r'D
Enuc,,r'r'¡ox

'I'lrc Ììaculty faccs ttvo leal prob-
lcurs tçhcn we lllrrì 1o clenta'l c(Ìtlc¿r-
tiorr at the gracluatc Jci'cl. '1'hesc:

lure,'lìr-.stl1', lacl< of tlaiuccl tcaclrirrg
pcrsorrnel, and sccorìdl,\', ph¡.s;.',1
¿rccornrlrocl:rtion.'J'eacìrirrg pcrsrln-
lrcl ¿rl thc gurtluatc lcvcl nlust be
cx¡rcricrrcccl ;rlcl capablc of givirr.q'
aclr.:tncccl irrstr-uction, ¿ts n'cll as
stirrrrrl;rting tllc stuclc:rrls to scarclr
ouI l;norr,1ci]gc ioi' thcnrsclvts. 'J'lrc

salrìc: progr¿rn-imc fo¡' tcacher--train-
ing for- thc unclclglacltiatc rvill ilr-
clircctll, aicl in gracltiate instrur:tion.

'l'he problcnr l'hich is ntosl seri-
orrs ryithin the lìacLrll;' at thc prc-
scnt tin.rc. rvlrcn cor¡siclci'illg tlrc
gracluate l)rr)gralìlllle, is the ph1'sical
acconrnroclation avail¿rblc. lt is cx-
trcrtrcl;' t1rÌsatislactor)¡ to srlper-
inr¡rosc gracluatc or post-grltdu¡rtc
irrstruction olì the uncicrgradrratc
coursc, trcc¿ttrse ;t catlscs serious
clisluption of the latter, aucl failurc
to rcach thc objectiics sct for cr;td-
rtatc ¡rttai¡lrncnt, Graduutc arrcl post-
gracluatc ìnstruction in irracticallv
alI depaltrr'cnls has bcconrc inclc:rs-
irrgl_l' difticult, u'hile l.rrcscut urrclcr-
graclrratc cl¡rsscs ar-c ovcrcrrorvdcd.
I-Iorvg'cr, thcrc is ho¡;c ihlrt thc pcr'-
sonncl sìtrrrtiorr rvill inr¡rrc,r'c ls tlrc

'I'lti:.Iottrtutl of tlre Onturio l)ctttul ¡lssociutíon
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tcachcr-¡rrcp¡¡r'ntion progríì,1ìr11e is
cxptndccl, ¿rrrcl it is llot rvillrt-'trt t'c:r-
son that rvc looli for sornc slight
irn¡rrovcment in thc ur¿rttcr of :rc-
colnlilodation in tlie ncar frrlure.

\\/hcn co¡rrlitiorrs ale slightly rrolc:
favour¿rlrlc it is expcctccl that coulscs
of r'¿rl'ious t1'pcs rvill be offelcd orr
a scllcchrlc plannccl alld annou¡iccd
far in acir,¿uice,

E,xp¡.Nsrox or Jìrìsìì,\iìcrl

An¡, clcpartrrcnt n'ithirr thc ll'ac*
ulty oI l)eutistty u'iiicli is rrot cçrn-
ductirg originlrl invcstigation is
spiritu:rll¡' cleacl, \4¡c tcac¡ to-
morro\\r ri'hat'is ini'cstig¿rtccl to-clay.
All nicml¡cr-s of thc staft u'ho arc
clevoting one-thircl to oneJrall of
thcir tinrc to tcaching should be pro-
vided u-ith sonc (a¡rploxiniatcly
20/o) f.rce tinre, cltrring rvliicli tlrey
rna¡' coticluct ¿rnd ciilrct origirrai in-
vestigatioi:s. 'I'hc strcnqth of our
acadclììic inst itutirl dcpcixls lai'gci¡'
rrpou the staif ¿rr¡ci thc calil¡rc of
thc teacliing pcl'son¡Ìel, aucl to a
lesser extent o¡i t.hc ph1'sical facili-
ties. lfon'cvcr, if thc pli¡'siur.l
facilitics ale rvocfull¡ lacking, t)re
most clcte nninecl ilit'estigatols arc
frustratcd, and rncn of pronrise can-
lot be attlacte cl tc¡ a¡r i¡rstif.rrtio¡l
n4rich is so h¿rnc!.icappcd.

'I-he botile¡rcclis hi¡rclcring original
investigation to-clay arc peisoutrel
alìd accorl'llrodation. r\gairr *'e look
to thc tcachcr-tlaining programrne
to aid in thc ¡n¡rtl.cr ãf 

- 
pei-so,rnei,

brrt thc ¡latter of accomuroclation is
morc scrious. Tllcre is cvidence of
increasing finalicial sup¡rort bcing
availablc for the suppolt of t-cseal-cli
¡rt'ojccls, oncc nlclì arid ¿rcconrtnocla-
ticur are avaiiablr., ancl ill thc tlcan-
tinlc rr'c nirrst clo tlre best wc call
tttrdcr tlie circurnstarrces,

'l'll¡,; ]Jrrys¡c.tr. N¡;t.:o-s oir ulrs
Ii,rcun'y orr l)rrNlrs'r'Ry

1'hc building occu¡ried at prcscnt
Lr.r' thc Iì'rtculty rvas built in i909,

l)cntal cclucation is lookirrg ahcad,
;rnd u'ill pcrtaps clr:rrrgc nrot'e in tlie
ncxt tn'cnt;'-lìr'c I'car-s tlr¿rn it ilas i¡r
tlre past i00 ycats. 'lhosc i¡rstitu-
tions ti'itli visio¡l ancl initiative, ancl
u'hich arc unfcttered l-ry' thc limita-
tions of thc past, rvili lcacl thc rva,v
ilr this fc¡r'u'ar-d ¡novelltcnt.

'1'hc liacult). of lJe¡itisti'¡, of tiris
Universitl' must givc lcaclcrship irr
clcntal lcscarcl, specialisl trairring,
dcntal pr.rLilic healtll trairring, anrl
gracluate ancl rrncicrgradrrate ccltrca-
tio¡r.

'l'hc lìaculty has cstablishcrl an
irrlernatiolal r-c1-rutatiorr, as er.id-
errcccl lr¡'the prcscncc of stuclcrii.s
frorn thc follou'ing countlies in thc
1916-19-+7 scssion : Auslrali:r, ?4 ;
ìinglanrl, 3; Scoilancl, 3; arrt, o:rc
e¿rch fr-onr thc British \\¡cst Indies,
China, Norlal', ¿tnd South A{ris;.

liol this liigh crrlling the prcscnt
clcnt¿rl btriiding is not onll' physically
irraclcciuatc, but oritmoclcd irr vieu,
of prcsent tlc-ncls.

-¿\ ncrv brrildirrg of i0û,000 squrrÈ
fcct of lìor,rr sllace in c|¡sc proxim-
it1' to tlic tcaclring lrospitals is inr-
Icrative.

In conclusicn, let rne qr.role agair:
froru thc rvriting-s <¡f Dr. I'. C.
1ìlcgcn, I)ean of Gr.¿rcluate Stuciies
ol- the I-Lrivci'sity of N4.anitoba, lvho
cxprcsscs for me tite thought I
rvotrlr-l iil.¡c to leaye u'it¡ )-ou, ill
tlrcse 'rvol'cls,t "One of tìre par;r-
rriounts ¡rcecls ilr clental cdircatiorr,
:rs in ci'ci'¡. otlier kind of profcs-
sionll ancl adva¡lceci crlrrcation, is
fol thc facultics ancl thc practitioir-
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cation, ttJ,

)J

I). Etlucatiott,"

cl'.s tc.r aliîn tlrclnsclvcs colrragcotrsl¡-

'rïitlr thc- f onvartl ¡nítrch of tlrcil'

nrofessiort, to cr)-oi)eratc rvitlr tlrc
icacl.rs of vision rvho catr'¡' lrcav¡'

i. Iìciitorial: "N¿',v Zcelalld Dcntal-Jonrual,'' Jul¡-'

ä: õ:"ö.''i;i"c"-", rrui',iiìüà"înlt of Gra"niatc Eiln
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lcsironsibilit¡' to insist rtpoir ;rrtd not

rctarcl thc ref ornrs arrtl a<lvances

that linl¡ thc plof cssiorr ri'ith the

f utttrc."

Ni.AGÄRÄ PE}ì II{SULÀ ÐtrJIìT¡.L ÄSSCCiA'I'IOì'I
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-I'he Niagar-a Pcninsttln l)cntal
Association is errjo¡'ilig lL t'er¡' fìttc.

Drorrrau'tttìc lor' tlrc 19'17-48 seasol'1,

.uiti' t"'o Dirlrrcr llcctirrgs atrtl lt

Ladies' Night lraving bcen helcl so

far.

1'hc fir'st Dinrlcr XIe ctirrg rvas

hclcl ort Oclobcr l}th, 19'17, at thc

I'Iotcl (ìcncr;rl lìroc1i, in Niagala
lìalls, rvith the 1'rtsiclcrrt, I)r' Dorr

lolrrrsto,rc, of Niagala lÌalls, irr tlrc
chair. At this nrectirrg Dr' C. il' Àl'
\\¡illi¿inls, of 'Iol'otrto, ga\re atl cx-

cellc¡rt aclcl¡css ott "Gtttn Recession
_-Its Catises ancl'lrcatrìlcllt," s'hich
s,as rvell illrtstratecl rvìth lantern

slitles, 'l'Jrere rvcle fortl'-lì\'c rclltl-
lal rrc¡ltbcrs prcscnt aud 11la1l)/

gucsts, irtclrrcling sevcl'al f loni
ilamiltorr. Ontario, Niagar:i Iìal1s,

arrcl Btrfttalcl, Nerv York.

On l)cccnlbcr 6th, 19'17, att în'
for¡ral Laclics' Night u'as hclcl irr

cotrjrirrction rr'ith the Srrppel l)ancc
at thc Gerrclal llrocli Ilotel in

Niagar-a }ìalls. 'l'his lllrs thC ñr'st

atteãrpt :tt an¡'tlritrg of its liirrcl irt
the histc,iy oi thc Associatiorr, arlcl

tlroitgh tlrc attcuclarìci: cot1ld havc

lrce-rt Lrctter, it n'as stlf[it:icltt to wa1'-

¡'atlt ¿t repeat llcr-folruartce fol ltcxt

)'c:rl-, Íìltrl ct'r'tlri:11'\' tlrr'sc attcrrtlirr¡1

tli<l lrevc :t gootl tilllc.

The sccontl rcgulal l)itlrler tr{cct-

illg u'¿ts hcld ort I"riclal' cvcnitrS'

lJ,r,,,,rr' 16rh, at tlrc \\''clhrrcl 1-Iotrst:

ì,r St. Lathlrincs, \\/c lracl as otrr'

ciinician at tliis mectirlg I)r' Ralph
Pctersr:tr, of \'Iint-re apolis, X'Iìrrne-

sota, tvhose srrbjcct, ".¡\ittlc Infec-
tions of thc 1ìacc aucl J'arvs," t'a"s

cxcclltrntlv prcserrtcrl ancl verv

clcarly illtrstlatccl l'ith fir'st - ratc

sliclcs. Iìiit)' rncrlrbcrs \\'cl'c prcscnt

frorn all paits of the Peninstrla, artcl

thcir cfl'orts \Ycre rcPaicl bY atr

cxtrentcly ñne Clinic.

Also at this mcctirlg trilrute u'as

uaicl to Dr'. \\/illiunr Alcxariclcr
,\[ac,I.ca,,, of St' Cathalirlcs, rvho

has conrplctcd ovcr fif t,l' 1'eals in thc

urrcliceãf clcntistr¡'' J)r'' ìlac{'carr
ilatlrr¿rtccl irr 1897, prrLctisccl for
ãc,'cral )'cars in llarrlilton, thcrr

nloycd t; St' Caiirarincs irt 1902,

rvhelc he resiclccl ancl practisctl evcr

silrcc. I'Ie rvas presentecl u'iih a

lcathcr ca1'c1 casc containing a silr'er
platltte iu-scribcd rvith an ÌIonorar;'
Lliô ¡tcnl¡crship in tlte Associatiorr'

\\¡ith the scasorl so far stlch a

rk:cid,.'cl stlccess, \\rc halc cYe i)¡

rcasort to l-,eliei'c that ottl- r¡cxt threc

rucctiiigs rvill pl'ovc to bc' jrrst as

instru.:tivc ancl erljo¡'ablc.

\\¡. ll. Srrti,t-tox, Sccrtlat'5''

å-rJE
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b¡, IIOY G. liLI-lS, D.l).S., À1.Sc. (l)cnt.), ll.1).S.Ìl.C.S. (i:rr¡¡.),'J'()ro,tt(), Ontario

Jl AI\'f cìc'cp)y ¡¡r'rrlt'ful fot' hcìug given
.ll- tlrc op¡roll-urril¡' s¡ shaling ill lllc
festivitics as )'ou celcbt'ate another
irnportant miìepost in the .qlrot't, l¡tt1
plogressivc histoly of the l¡aculty of
Dentistry, Universit)' of Allterta. I
bling you oflìcial glectings ancl fclic-
itations frot-¡r a sister- school, alrd a

silrcere e xplession of goocìs'iìl allcl
good rvishes for the lutllre. l-he Dental
Faculty is jncleed fortullate to )ravc
the s¡'rnpal ìreti c ulr ders taticì i rr g a llcl the
suppolt of Presideut Ne$'tou, 1he

Boal'cl of Gorrcruors of the Utlivctlsiiy
and the PlovÍncial Goverlrnlenl. 'lhcrc:
is a tatrgible cvicìence of the tr.raguitucìc
of this supllort in tiic elal-'oraic ller"'
facilitics rvhich have been 1rìacecl a{

)'our tìis¡tosal. 1'he Univel'sity ill
turn, is fortttltatc in having a Dcntal
Facult¡' staffed by such rvell tr:aitrcd,
virile, ambitious ¡'outrg metl. It Ìras
been a great pleasure ancl pt'ivilege to
hear their cìinics and see them itr
action. T aln conf iclent that the cìental
¡r'ofcssiotr in thc Plovince of Alllerta
u,ill coutinlre to g'itness a full measure
of success for this school in the years
to come, under the ver'1' capabìe leacl'
elship of l)can Scott Harrilton. Your
cvet increasing strength has l¡een and
qrill continue to be a stilnttlrts trot otrll'
to the ¡rlactitiottels of this province
and M/estcrn Canada, but also, to
dental cducation acloss the l)ominion.
Indeed, )'out' Deatì, as Chairmarl of the
Council of Der.rtal Eclucation of the

Canadían l)clrtal Âssociation is givirrg
It-ar-lcrslri¡r in cìerltal. ecìuc¿rtion on a
nation¿rl fl'ont.

As t j.ris is a gathcring of dentaì
practitiqnels ¿rnd rnembcls of the
Fa.cult¡r, ¡'u\' 1'ctn'rrl-s tonight might
be aclclressr¡ci to both groups. Wc have
l'easorl to lcjoice ovcr tlre la¡ricl ¡rro,
gt'ess u'lrich detrtisf ry has made torvarrl
the attailrnrcnt of fuì1 plofessiorral
status. But lcst rvc become cornplacent
ancl sclf,satisficcl rvith our attain-
)nc)'r1s, i1 is ;r¡r¡rro¡rliatc that rvc sl¡oulrl
talie cognizancc of the opiniolr ex-
prcssecì r'ecentl¡' ìry a rnuluai lriend
ancl collcaguc flom thc llast coast,
namcl¡-, Dt'. \"'. Woodl:tt¡.'v1 (íot'mel'ìv
f)câr-r \,\'ac(!ì'lll"¡,') r','hc cilp;"c:;.-:cr'Ì iiit'
vien' ihat, "PcrlraLps the best that can
lre saicl lor clclitisir¡'toclay is ihat it
is a learrrìn¡¡ ploÍessiotr, I1 it is
cìeterminccl to l<eep on iearuitrg it tnay
becorne a lea¡neii prolessiotr in timc."
Some concei'n ancì appt-el-rcnsiou is in
evidence lcst \\'e are not ascribecl our'
r'ìghtful Ìrlace among the health ltt'o-
Iessions. Fttliher pt'oguess torvard
the attainment of this objectirre
cle¡rencìs on fì1e u'illitrgncss ancl eagcr'
ncss shotvn by pi'actitiottcrs ancì deu-
t¿rl ccìucatol's aìiì<e, to accept tìew t'e-
sponsibilities atrcl tle\\' chaìletrges
s'hich lic before us in the health fielcl.
It g'oulcl trot be heallh¡'for cithcr
group to lcacl the u'ay alone. As 1'. C.
Blegen,' Dcan of the Gladuate Scirool
of the Univet'sit¡' of I'lilincsota said,

Ì:-l';r. 
'

{;;r -

.I)rosôrìtcd :rt tììc ()penitrg Ct'rerrronics of tltc rr!ì\\'l)ctìt¿rl Schnol, I-ilrivcl'sit¡'of -Albcl'ta,
Scptenrber 21,lf¡{8.
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r.rlcs, rvill lcsttll in I'a11it'al chttttgcs

i.ri,inll,t,,."tsitt'¡' itr rle¡ltal cclttcittiotr'

untl'ilte ¡lt'actit:tl of cìr-'trtistr'¡'.'.1'liet'c-
Jo¡'c, lutirlc ¿trlvancclncl'tt r'rl thc 1;r'o-

fcssion to*'¿rt rì lllorc ¿lctivr: ¡rnl'ticilla-
iiu,t,,s; a h'e¡rltìr pt'ofcssiott tìcpcnrls

not oìl illcl'casill¡l tt'¡¡il"ls tori'¿rl'cÌs

s¡-,ccializ.:lt iotl; ilticl :rc¡t oll tlltr ctcvcloll-

¡¡cjnt of l¡ore lcfitlccl tcr:hnic¿rl ancì

clinical pt'occcÌttl'cs, (aclr¡il'ablc allcl

it"."t.o.V thotr¡1h thcy nra¡' Ìrc') ' l¡ut

r'¿rthcl on t hc clcgt-ce to rvhich "¡ruc

pi:c'vcntit'e ¡lt'occclurcs beconlc I'or'ttinc

Ul'acticc. Sr.tcll a 1l (rll(l \r'otlì(l ilrtt'ocìttcc

n ntttt ct a of tìt'rrtistr'5'' tìir et'tccl. .to-
rv¿rrcls thc prc-scrvatiot-r oI "Positirte

l)ctrtal licaitìr."

"Onc of thc ¡l:tl'atl-rot'tnl tlccds irl dcntlrl

eriucatir.,n ,,i i,t 
"u"t5' 

<¡thcr liind 
. 
of

ìrìi,rfcr.ìutr,,l itllcì ¿trlv¿tllt'etl ctlLtclrli<-ttl

is tor llle flrctlltics attcl ¡rtrrcfitiollt'ls
io olig,-t thetlrsclvt's cortt'a¡lcottsly u'itlt

ìtrc f o.,.'tt'¿ tl¿tt clt of tllcir' 1rt'of cssit'rt't'

tã 
- 

"ou1r,r.nt¡ 
urith thc lt:¿¡cìtlt's u'ìrrr

.o.ry i,,nuy rcs¡-rorrsillilit¡" to insist

uri"tt "t¿ 
lrirt rctalcl, lhtl I cfol'lns lttltl

iãu^,t".t that lilllt tltc ¡tt ofcssiolr rvilh

thc.fuittrc."
Perhalrs u'e, in cìcl-tl¿tl clilttcation havc

not alu'å¡'s l<e¡lt yotr illlorrrcti Lcgartl-

itin tt:","i= in cdtrcatioll' 'ì'llis mcctirrg

äni ilt" activilics of 1hc lrast lcn' days

otoui,f" sttbstantial assill'¿lllcc of con'

üJuirt; coo¡lclitiiotr helr'ccn olgatrizt'il

äån,Jtî,v and the dentaì I¡aculty' I
ält'-ãàiiui"."¿ tlrat vou r.egard the

Dental School at the Universit)' as a

il;;¿il)', hospitable home for )/ou to

r;;iit- 
"; Piot" intercstcci in its

erãolates ãn¿ reacly atrcì eager,'io
il;;; a contribution ton'ard the

ääilåll."nl"''tt of the pt'ofcssion' I "T
also collficlcllt 1ìlat )'ouì' illteì'est alld

;;;;;;t for its s'ell beirrs arc vital to

i;"ì;itt". "rt is ah¡ost axiomatic

if.,"t o dcntal or meclical school nrust

;;t; th; support of tìrc alumni ancl thc

proin..io" if lt it to survive'""

II tìie s¡.rit'it mo"'es )'ou' 1'ort. u'ill

firiã *""V ivorthu'hile oppor-tunilies to

rrå ãt 
".tittarlcc 

to )'our- "Alma }Iater'"'

To mentiol-l e\¡en a feu' of tltese o¡lpot'-

i""iii... 't" this auclicnce u'ould be

On exatrli¡atiolr, the stt'ttctttres of

thc or¿rì cavit5' rna¡' givc evidelice.of

"oá.iii.,'" healtl" or "llcgativc )realth"'

"þo.itiu" ìrealth" nlight bc ilcf illed

,,c,v sit,tpìy as Ooorl ltcctlllt, rvlricll irn-

lltiÅ ,roll¡rl auatomic fortrl' ad<'qrtate'

,'n."r'l,r" Lcsistauce ancl vitalitlr' ând

gãt*tof fttnctional rvell bcing' "Ncga-

iive health", on the other batrcl' em-

,ri"."t oral disease ancì cìental dcfi-

;i;r*i.t, in \¡aryiI.ìg clegrees'. 'l'he

c,iu.ationat plepalatiou for' the "tlega-

1i1,s Ìrealth" pl'ogr¿ìm illcìtlcìes a stucly

ài itru.t.,tn ianatomy, ancl histolog5') ;

Ittc eeriotog)' anc.l (ìiagllosis oî cìiscasc'

irrã.,".ioloó' aucl pathologr') ; .lhe
àtiãi"nti". ô1 dit"ot" anri lcslolation
of af Iectecl Pal-ts' If \\'e cxaì¡lne

.r:itiàuffy tire óuri-iculttm ol the nrajor-

itv of ilie cìcntal schooìs 1o(14)" \\'e

;t.i- rcaliz-c that thc s'ludcnt is

"åìt*t.¿ 
plirnalill' to col-'e aclecluately'

,Jil "n"gotive clcntal health"' This

i.^ä..'ottii:'objective' but I venture to

say that if ca:llrot l'einaill as the com-

niËt"--àlr:..tive in the ftitttt'e' It is

iiììlã "'oïonr 
then that a vcrv u'eìl

i.i-tt" lay s'riter, \\:ho \\'as engagcd

iccentlS' 1o portla¡' the sco¡re of'tlen-
tistry a¡rc1 clental eclucation' comlnenc-

eci his article u'ith this ctvptic' mean-

i;;ì;i sentcnce, "l)crttistL5' is ulJ

rtìg"tv" Pelhaps thc term "clental

;,ì;;"";" rvl'rich *'as once so acceptable

io irt" clental Ðr'ofessiolr ¡'l-ìay ]'et em-

bar-rass tts in thc futul'e'

When the late Char'les H' I{aYo

saii, "Lifc rnight rvell'be plolonged ten

,

presun'rPtuotts on mY Part'
i Tlt" ttistory of dentistly during the

"^;i':óö l'cals has bccn skctchccl b¡'
';;;"- ll'iiiar'¿ c' Fìcnritrg' of cali-

Ioì'rrì", as having aclvancecl througìr

four elas; namclY
(1) r'elicf of Pain
Q) rcstoration of teeth

ìã; iùe etimination of iufection' anl
(4) the control of cìisease'

Dental education has been to the

fornltottt in the last trvo stages ancì

*,ili p"t¡ups, to an incrcasitrg degrec

etiãJirt" óour.o of the profcssion into

îfrã futut'c' As knorvlcclgc of thc

."à*ir" "f "goocl health" ancl thc

;;;;J of incìpient clcntal clisease is

ilnãã o.'oilnble- by rescat'ch' the devel-

ãp"in"t of effectivc plevetrtive meas'

'$
ì
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lull.¡'carstht'ougìrtlcntistlyalolic"'.Ilclctìlr¡'thcclentist'sc()nsciottstrcss¿tlltl
aml'CAsorìaì¡l),strr.el,.,rr,i'lrot,thiuli.trnrkrlstarrrlirr¡1r-rfirrrli¡lir:lrtcllltlrßesltr
ing in tc't'l-ìls of ''t"tt"îtit'î "ì''"it" 

t't thc hal'cl atltl soft tissttes of the nrotith'

othcr lral)iatiu" "-'"""u 
t'ì ìttìi*'t"á i" 'firtt .."liolc lìcltl of "r¡t'¿rl rncdicirrc"

allcviatr: pain alrri il]" "li,r',ini 
tion of ¡rt'csctr{s ¿l gl c¿rt cllallclrgc to thc clclr-

infcction ¿rrì(l (liscasc u'hich is aìrcacì5' tal pl.otcssicin ¿tncì.'] q]'"ttt ol)l)oì'ttlnit)'

s'elÌ cstablislrerl. I )leìicvc ]re envis- in tl-'c public lrcaìth ficlcl' No )ottgcr.'

agccl a da)' *'ìrctt ttrr: trcntal stltcìcnt *lìuui¿'"'t ¿lccept thc tcrm "tìetrtal

rvottltl be crtgagcci i'r ihot stticì1' of thc "ttg"ã""' "'" 
Ir-rust bccolrrc "dental

bio)ogical scictrccs, p'ittitifv tã en¿rblc ph¡'siciar.rs" as s'cì''

him to uncìr:rstalrcl trì"'u..Ì:åt, of goocì 
- 
iltttil" it is acl<llo*'lct'lgecì that tìen'

heaìth in the oror tirr,.,". itrotn ióctn tal clelìciclrcics ¿rt.rcl olal disc¿rsc al'e

ancì supportitrg structulcs)¡ 1na 1Lc¡ 
riì¿".-t alotre rcs¡'rotlsibìe for clt:¿rth arrtl

the gl'acìuate rvoulcl be activclj'cllgag' it is eqrr:rlÌ1'tluc that it is ir.r'rl)osslDle

.ed i' tlrc pro",,"o-li""."t"guu.,ìing to er'áluatc thc contribtttion *'hiclr

ïi.=i,i.,à' ìi:,1 
:l :,^":_l;;: 

";,;; 
:;.,*,i':ll:l-.:' ^î 

"i;iffi , "'.î 
^i,Î:

When all olal ex¿

of a mouth tt'"'tn oonïï¡tl"*pt'nciufly p"'"u""tioll ot-ollî'''':l*"nse is the (ìent¿ìI

to bc in gootl hca}rh, ¡lcr'haps \\,c' arc ilr'ofcs*iorrs positivc ap¡lr'rlaclt to iis

ternptcd to be vcr.y 
',.ãàrr,.,,ìing ui-,out ãliigotion* iri puìrlic hcalth se|viccs'

lhe ftrturc plogrlosrs' Àil i;" Iì:equent' 'fìie greatest contriìrution rvhich

,lv time a'cl 
'idcten 

f;;il-;r;.'.,nl.ina O"r.rlltt.V cau rnal<e as a health ¡rro-

ïå il';;i,,,ni¿'Ji::hi:'l,iilü ::::*.'l;i:,rï'iî,"ii::îïî lili::i
positivc health to ltsi"l:,,,:li-ri; Ï'-,"-i.ì,,ì,." On tlris cotrtlibution our
occuls. 'lhc factols *'iii?il ¿isttttrl tit" 1i'c hcalth'" orl tlrir

delicate baìancc ¿"tu"oi"i''e the one ;ì;ì; ;t one oI tl'rc impo'tatrt pubìic

statc or thc othcr' iuv r''" -ino'' "n- ;;;it; plofession-s'' ¡¡a)' u'ell rest'

vironmental o' 'vt'åïîi"; 
ii''c1' muy be ""öo'iilu" healil-r" of the olal tissttes

local or general' 
- 
ioåni irlflr'tenccs 'tok"' '¡lossillle llornral masticatory

i,.i,,," ,".,, -i".,p1î,:;¡.1ï::.å"-,î: i:i:Ìki,-."*,,.:.iïå* .,ï'Joìi;,,å,1'3i
,,îï 

;:riJ:ì:\1::o;;"; 
'lï:;'pi.."-"i äi'""'.-"r cligestive pì.ocesses, r¡csicìes

calcultts ill the *tt*i""ì"'ì"tÅtt ancl tlt" ^b*"rrt" 
of oral infectiotr'

marly othc's. 
t:**i' 

,-",:-":""" 
"'ptt"tìtitt Dcntjstr']' i' its broacìest

\ilore compìex local clisturbances rur,r*' tu'iti"lt has ."positive 
health'' as

suctr as se'erar otJit'ît iäil;-:.tt^lt il'';;;t"me objective' might be termed

mav rcsttlt ln t'"uÀ^ of the rYholc iìt""älitr "r 
ProplrS'lactodontia' lt em-

dental nrech¿urism' ;;;t;t aìI aspects of our present

Gencraì influences arc associa'tecl uïîl"Lo*" reiaii'e to the preserr¡atio'l

r'ith cltangcs in'"-ì"'îåiur 
-'irtysicti 

äi 
"goo¿" 

hcaltlr a.cl mrtst ultimatcl¡'

healrh. per)raps ,,r"j.'jj'.^*rãui ¿.ul jì",jää-nr"r"ritty ttiad.n trutlrs which

of truth in the ti;';""'t""i- îno'-"rno tt'iu ¡" ádcletl to our l.ro*'leclge as tlrey

mouth is oftcr.l tnà'^ùoto*"ter of gen- o'lu tltu"ult¿ to ns' thlough biological

eral healtl"r to"¿iùonï:i'-liit" *'itáo* ì'"'"uttt''' If more of this reseaLch

contained il.'e'"in ü supportecì by :t "1"t"'u'åt;"t"cl 
to the positive approach'

mistakal¡le cti'icat t;ãå;;": "'c' llt" i'e' secl<ing arl a's\\'er to the factors

carly manifcttatiåït 
'åì- 

"o''i"ut 
uit"- 

"lnitn'tåttititute 
immunitv in the im-

¡nin deficicn"in., üi-o¿"ìy*l-rusiu, ana ir,,iå, t"o,r.,"r' than stucìving ciisease

other geuerar 'v"ä'iîJtãnãiiio'.'' 
ort"n itself' perhaps mor-e p'og'ess nrigìrt be

-r;n:";i"¡;:Ï.:'i,J"".iï, r*" -ï1i'uu.,,.,are t'ainins fo' the 9'nl1t

a sensitive -"t* îît"'eî''tt'or pi-'vti u"á"'gtn¿ìtotc stucie't sufìlcierlt to en'

cal well-belrrg, iìi""''t'î""piìil'i"ion'' ot'lo lìi* \tpot.r g.acluatiou to practise

interest i¡r the 
';;;" 

ät-ttn i'''ai*tot 
'ri'tpü^tiË¿onti" rvith co'ficlencc'

of disturbecl healtñ, shoukl bc paral' ,t.,i'ü" r"tnclecl o¡r a rcviscd approach

ir
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to thc lcaching of st.tch biolo¡¡ical
scic'nces ¿rs Biocìrc¡listly antl Oral
Physiolog)'. l)o not nrisullrlel'statrd
l¡-lc -- I ¿ll-t1 nol suggcstirrg for a

nromcnt thal. tvc <ìisc¿lt'rl lhc lcac:)rirl¡¡
of f turclarncnt¿rl l.lioc:hentist t'y ;rtttì I'h¡'-
siologl'. 'fl.rcsc srrbjccts anr.l othcrs
ale essentiai biological scicnccs in the
rìental culricttlum. N{y o¡linion and
that of matry of mY associates in
clental cducation is that thc ap¡llierl
aspects of thcse subjects lnttst be
taught in such a \\'ay by clcntal tc:ach-

ers, that they bccomc living truths,
essential to ser-vice. I hopc to sce the
day u'hetr a clcntal teacher u'ith thc
necessary funcì¿rmetltal ltnou'lcclge and
'clil.ricaì abilit¡', ri'ill teacìr appìicd bio'
chemistrl', appliecl ¡rhysiology, all¡llied
anatotn¡', etc., atld colllelaie these sttb-
jects u'ith clinical practice. llhis at
once places llctt' demallds o¡r dental
{.eachers. There are those lvho aclr'o"

cate that the clel.rtal tcacher should
have provett his clirlical ability in prac-
tice, but there are thosc rvho bclieve
tliat "being a goocl clentist is ¡rot sttf'
fìcient qualifìcation alone for a

teacher in cientistr¡'." I believe tbat the
dental leacher lnust hat'e establishcd
his abilit¡' as a tìental practitionct' ancl

shoulcl have Ì.ilorc tliait atvcragc iil"lo""'l'
eclge oI the Î tllcìamentaì sciences,
(g'hether {l.rey be bioiogical or basic
sciences) ttpotl tvhich the subject he

teaches is clepelldent, so ihat he may
apply the scierlce of dentistry to the
art of his profession.

In adclition to i:rossessing a conlmand
' of the Scicncc anct Art of his subject,

the teachcr shouicl be devoted to those
' . he teaches ancl imbuecl ri'ith tlie spirit
' of I'esearch. Throttgh liis teachiug'

his personaìit¡', his sir.rcer'lty, he must
nurture in tris stucìents good juclge'

¡nent ancl prof essional sliiÌl; a love
.for truth fol the salie of truth; a

measure of sclf-ciiscipline; the ability
to think ancl the cìevelopment oi desir-
abte attitucles torvards the profession
and socictY.

If the education of clental stttdents
is cìirected ovenvhelnlingl)' in tet'ms
of the "art" of dentistry, s'e fail to

¡n¡rin{¿rin clclltal cclttc¡rtion ¿tt tlte
Univclsit), lcvcl

As rvc ¡'ef lcct llpolì sorne of 1hc

thou¡1Ìrts rvhich I liavc cxirLesscd thtls
far', u'r-' nriglrt 1r'irl¡' ioirl u'itli I)cittt
Iìlcnrirt¡¡" u'hr:tl lle asl<s 1Ìrc qttcstiott,
"Ifos' cntl n'c ltold oll 1o alÌ that )ras
becn ¿rcco¡ltlrlishcd irl 1]rc ¡last, atlcl ;it
thc s¿unc tilnc llrepal'c otll' students
lor the futttLc."

The ctn'rictllttl¡ in ¡¡ost delltal
schoc¡ls is ttotv overcrog'cìecl. It is ttn'
tl-rinlt;il¿le to :rttetnpt to supelimpose
neu, t'cquit'etnents o¡r toir of thc cur-
r'ìculunr of tocìa)'. Iftlrthcrì¡ore, it is
clotrbtlul ç'hether thc atìrìition of a¡r-

otlìer )'ear to tlie cortlse js leasible fot'
social ¿rncl economic )'easons.

Pcrìtaps u'e have lcachecl the ¡llace
rvhere u'c must tevise tlle cnrriculum
so that 1he rttrdergr-acìuate stucìent
ç'oulci gct a soul-td basic course, both
cliclacticali¡' alid clinically, leaving
somc of the professional. sl<ili (as in
meclicilte) to be olltainccl after gladua'
tion, ¡tcrhaps through a year of intern-
sl.rip, ¡tliol to entcring practice. Such
an experiettcc rvoulcl broaden the

l'oung graclttate's vieu'point of cìelltaì
public health concepts and cr.rlalge his
Ì<nos'1<:tlgc of "ot'al mcclicil-tc". 1'his
tl-rotrght is trot neq', and has been gil'etr
sonle col-tsiclclatlon in lcccnt years by
those t,lto are ¡lost alt:r't to the ftttul'e
respor.rsiìtilities of the dental prof es-

sion.

Alrcad}' trvo large and u'ell Jrnorvtr

clental scl.tools have sought to :neet
the situation b5' .io... association x'ith
the rneclical sclrocl. I ftrlly expect that
ther"e rvill be othel Harvard's and

Coluntbia's, as othel groups tvorì< out
the cìestiny of cìental education as they
sce it.

Thel'e is a glorious opportttnity for
the clevelopment of a ciistinctive Cana-

dian patterrl in this field' Perl.raps the

Coullcii on Dental Education of the

Cat.¡aclian Dental Association rvill give

the leaciership alld u'ith the coopera-

tion of all Canadiatr clcntal schools'

evolve a Plogram to meet the chal'
lenge pt'csentccl by a cl'ranging social

order'.
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Wh¿rt gtcatt'r' coolrclatit'c ctltct'pl'iso

coul(l l hc pt'of r,'ssion of (lcl¡tist ¡'y

throrr¡Jh its Natio¡¡al ot'gitttizirtiott, itllrl
cclucatic¡¡r ¿tt thc Utrivclsit¡' lcvel,
tlrrottgtr lhe Dental l¡acultics ¿rc'l'oss

thc Dolr'¡inion, etllrittl< tt¡lotl, rvot'ltitrg
togcthet' ill thc trttc spirit o[ ]'t'se'¿tl'cli,

rvhich is tlrat slrilit rvìlicll st¡ ivt:s 'io

rnal<ó things bcttc't' than tlioy arc, fot'
thc saì<c ol all lttrrnatritY.

I t l'; l¡ l') I t ì') r' ( : I')S :

l. \\'¡rr,rlìrttl ]', \\" \\'. ",\ lrtlli rìll I )r:l)tirl l';(lrl'" " i:;,ti.,ìì.t'' .lt,t¡¡ tt¡tl (':rrr¡rrlirlr I)r'¡rliìl '\ssrr-
i'ìiiii,iii: 13. ;2J, lirr\'('rrìlrer llr'17'

ll. "l¡tttttltttlt,'llt;tls ol (ll il(-lt¡:ltc l'ìtlt¡tl¡rtiol.l"'-'iiüì:i,,ii'.,i''l1.'rrt¿tl l'l¡trtr¿rtiolì: 10; ttì:1'

.\t)ril l!l{i.
:l- ;. I,jl..rrtilrg, \\'. (" "'l'lr" ì'l¡rrt-' r¡f Irr'¡ttltl
"' "' l:1,ììi .iiì iìJ" i 'i t 1,,, I )e¡ | ¡t I I'f(,f('sslorr.''

i;iìì.'..,ììiiniti' ol ll¡') ("r¡tt,r'Ítti¡¡rr .r'l¡'-
i'i,,i¡ii¡,'iiiì' f¡tli(llr'\trrri\'rit'>-;rt'J' ('1. llt'
i.',,ii.gl, Lrìi lrcrrti'tli,'\t'\'¡'rììl'r'¡'lrli'

l. l¡1,'rì¡iil;. \\'. C. "l'¡"::irlttttiitl \rìrltcs-s'
" ' '.1.',i,:ili,t ¡,f ir. ltt¡tl l':'ltlcÍttioll: 1l: l{)"

Uctrrl.le r, l1) l?.

LitÀ*,

r

. )lepritletl lrottt tbe lanrut1' 1949 istte of tbe
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The F.Êr"nfir*tior¡s ef ff Trc¡ms['úir¡ll []els"[*6i"'

by ROY G. ELLIS, I D.D.S., l/r.Sc, (Denr.), F.D.S.R.C.S., Toronlo, Ontorio

rpIIE ROOTS of ¡loclel'n rlcrrlistr.¡,
ll- glr-'u, sllong rlur'ìn¡1 Illo ISl lt <.r,lr-
lur¡'. il'lre ingenuity,, knou'leclge arrcl
sl<ill of one man u'ele ilt no sr¡ali
¡Ìleasurc r-cs¡tonsibìe fol' the coursc
those lor.¡ts \i'cÌ'c 1o follorv ilt llic f Lllrn.e.
In nlaìl)' r'cspects 1Ìtc se¿ìsotl \\¡¿ìs
favoulablc: Íor. thcil' ltour-ishr¡cnt, ì:ut
it requircd thc t:rcativc¡ ¡Jetrius arncl pr.o-
fessiollal integrily c¡f Piert'e Fauchar-cl
to sbape the roots flonr u'liich clentis,
try has spt'utìfl during lhe lflth ancl
20th ccnluries.

A I'cvicu' of the progress u'ìricli rìen.
tistly iras macle sincc ihe cncl of the
18tir centul'¡, r'cveaìs foul transjtio¡i
peliods. Fl'or.¡l each of these fout' 1tc-
riocìs thcre cmergccl significant coltll'i-
l¡tttions n'hich ltave br:crr enlir.r.ged ¿incl
perfðctcil l;;, tlic ltcsc¿iì'ch ¿ilitì ì¿iìrorir.
of dcvotecì scier-rtists anrl plr¡fessioll¿11
men.'lorìri¡' thesc colttriltutions al-e
embodied jll the plactice of dentistrS'
for tllc ltellefìt of ¡na¡rliinci.

It is obvior¡s that t'c callltot be too
arbitraly jn delìning the boundar.ics
of a tt'ansition peliod. Historv pl'ovcs
that a trerv clevclopmcnt oftcn talic:s
decadcs aIrcl even centltries to evolvc,
although ¿r clistinct cra mal' bc notcd
dut'ing rvìlich the lesults of the evoln-
l ionaly Þr'ocess arc nlost signilìcant,
I{istory also establishes tllat a<ìr'altce.
ments are ofte¡t rest¡'icted by lirnita-
tions during the formative stages.

Trrn ¡'rnsr Tnlxsruox Pnnroo
The first. of these tlansition peliorls

\\'¿ts coìlcct'ncrl rvith tlic clinlillalion of
¡rain, ìrlonr the rvt.itings' of the 1?ilr,
l8th alrcl thc calJ¡, cìcc¿rdcs of thc 1g1h
ce¡rtul'ics it is cvident that thcre rvas
irrcle:rsirrg A\\'¿uencss of thc suffcrir-rg
¿rssociatecl u'ith cìcntaì clise¿rse and its
trcatmr:ltt'. Fr¡' illustlalion o-f tliis fact
u'c ltced onJ¡' r'ecall the ¿u'tists, calica.
tulcs a¡lcl 1;t'ir-rts comirrg clou'n flom the
past. 'I.hc ìon¡¡ r'ecord of stlangc leme-
dics that u'e¡c offcred 1o relievc sr.rlïer-
ing, revcals thc effort. lhat u'as macje
tou'arcl the clintin¿rtion of ¡:ain, but the
clisccvcr)' c¡f anaesthr:sia lt), ltor.oan
Vr/clìs ilt l-.S.1.1 l.rralliecl lhc fìrst'success
of lhis effcrli. 1'his brillialtl. ¿rchicvr:-
nlent cstaitlishecl a lanclnt:rrk, thc first
in a scl-ies of lrotal;le a(lvances lorv¿rl.rl
the climilt;r.tion of ir:r.ir-r in thc ¡;iac'ilcc
oI dcìrtistr!'.

Scepticistn and superstition )racl sur.
loul.rdcd the ì.tse of slce¡t-ploducing
dnrgs. 'Jlhelefolc, Ilor¿rce Wells' suc.
cess \\:as all tìle more Ì'cm¿ltl<altle be.
c:arrse of the discoul'age¡llcnts he had
suffelerl al the hancls of scientists and
nlclllì'rcl s of lris ¡rrofcssicn. Just a feu'
¡'cals befor-e \i/eÌls introcìucccl ¡ritrous
oxide as a gcnelal anacsthetic, a well-
lercognizecì surgeon of thc day Ìrad
\\'rittcn: "The csca¡re from pain irr sur-
gical operations i.s a chimer¿r rr,hich is
idle to Jolio*' rr¡; toclay." While it mal'
be said that tìrc fìr'st transition ¡teliod
ended trium¡rhantl¡', the animosit¡' ancì
bilter¡rcss of 1he pct'iotl, arrd \\¡ells' un.
tirnell' suicide, foctrs or.rl¡' too clearl¡'

rPrcscntcd es a Lunc-heon addrcss at thc O¡ìtflrio l)cntaì 
^ssoclatlo¡r 

Colìventlon, May, 1052
tDean, Fsculty of Dentlstry, tI¡llvcrsity oI ToroDto.
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lhc constraints s'hiclt bcclcvil the pt'o.
ccss of <:r,olution.

1'l Ill -Sl,:coN ¡,r J-'tt¡ x srlro¡- I)¡llt ¡oll

I)cvcìo¡llr-rcr-rts in tlrc sccollcì haìf of
the l9i h c:cutttly \\'¿u'r;Ìtìt 1)rc lti:;to.
¡'i¿r¡r's rìcscli¡rtion i-rf tlris ¡tt:tiorl ¿rs lltc
¡'era of tcr:htrological cìcvr:loIl¡rtcnts."
1\1[arr¡' factols jlll]uellcerl 1Ìic sttt'gc fot'-
u,arcl in tlte acìaplation alrcl cìiscovct'¡'
of nrate rials, i¡rstrttmcnts atrd lcch-
niqttcs in rcslorativc clctttistr'¡'. It sttf-
ficcs to lclatc bricfl¡'a fctr, oI the ntost
sigr.rifìcanI colttl'ibtrlions of tltc pet'iocl.
1-here n,¿rs tlle intl'ocìuction oI coltcsivc
goìd foil in 1815; the rtsc of thc rubbct'
dam jn 186.{; and in lhe salrte yeal t)re
use of vulcaliite fol cìetrtttre collstrLlc-
tio¡r; the invention oI thc cìclltaì cn-
gine follori'ecì in 1871 ; it;rcl the lotrg
turbulent couìrse of the irttloduction of
silver amaìgam u,hjch e¡rded iu iis
lecogr.ritior.r as a restorativc fi)ling nra'
teriaì in 1885 follori'ing G, V' Bl¿rr:li's
¡nemol'al¡le scientific \t'ot'l(. \4¡nr. H.
T'aggat't's illtrocìuctiorT of tlie casting
technique <:a¡ne at the encl of the sec'
ond peliocì.

Again, nTany limitations cleìayecl pro-
gless <ìuring t)re 50-¡'eat' tecìrttolo¡¡ica1
t¡:alrsition peliocl.'I)re "atrtülgat.lt \\'at"'
q'hich em¿rnatcd frotn the ltncìesirable
ploirc;'ties of ilie c¡ti'l)' siÌl'cr ¿iillaig¿ilI'l
ancl the ttnscrttpuiutts exploitation of
this matclial by some memltcts of 1Ìie
plofcssion of that cìay deìa¡'ed for'
near)¡' 50 yeat's the use oI this valuable
restorâtive ¡¡aterial. 'lhe r"tse ol vul.'
canite meterial q'as dela¡'cd fol t*'o
decades because of rcstrictiolls over
patent lights, Ti-rese tu'o ir¡cicìctl1s at'e
goocl exam¡tlcs of the "¡noclus opet'aucÌi"
of limiting laclols dtti'ittg a tl'ansition
period.

Ttln 1-rrrHu 'IRANstrlo^* Pnnrop

Just befole the e¡rcl of the 19th ce¡r-
tur}' (18c15 to be exact) a Gertlan pt'o-
fessor at the flniversit¡' oI \\¡r.trtzbltrg
gave to the $'or'ld the x-ra1' lube' With-
!n a ferv morrths of Corlratl Roentgetr's
arnazing cìiscove|y thc fìt'st l'ocntgello'
grams of the teeth and jaw wcl'e made.
It rvas thus made possible to lecold

slr¡rclorr' ¡ric:lttt'cs r.¡I thc v:rt¡'itl¡1 <lc'tlsi'

tic's of Icctll ¿ttlrl l.rotlc, ¿ilicl i1 tr';ts t'cco¡1-

nizr:cl lhal t'¡u'irttir.¡tts itr rlclrsitS' <roulrl

lle clrust,rl ìr¡' tliscltsc'.
Äl¡ottt thc s:ttttc tj¡trc, tllt: ¡rossibilit¡'

lo ri'hicìr otllcls lt¿rrl ¿r'lltttlt:rl ¡rt-r:r'iottsl¡',
tll¡tf- rllse¿rsr'in tltc ltrorttll ¡l-tiÍlht llavc
¿rn t:lTt:ct ort lllc gctict'al ìlttalth oL ihc
inclivitìtt¿rì, q,as lhe subjc-'ct of all ad'
rlt'<¡ss b]' an Iin¡1ìish ¡rlt¡'sician, \\/illialn
I-Iuntcr, at llcCiill Urrivct'sit¡', in u'hich
lle lcfcrl't:cl to thc itrgetriotts Incl¿Lllic
r'<'storalions rtsccl 1o pl'cscl'\;e trleth ¿rs

bclirrg "tl:rttsolcttnrs of golcl o\¡cl'¿l
¡nass oI scpsis."

'lhesc tu'o clcvelolrntc¡rts contlibtrted,
dulitrg the first trvo tlccades of thc 20th
cetttuU', lc thc itrtcnsifìcation of trflol'ts
to eliminale infcctiolt llom thc mottlh.

Unfortrtn¿ttel¡', a gt'eat cotrtl.ovcIsy
clcvclolrecl rvl-tich soott i¡'lvolvccl llotlt the
lnecìical allcl clental ¡rlofcssiotrs ancl the
cli¡rrÍnation of inleclion t'an u'iltì. Ile-
Ic¡:'e this tt'altsition ¡reliod settled
clcu'u, matry tctl'h rvelc rellrot'ecl itr'
<lisc¡'ilniuatclv l:r' olcler oI ph¡'sicitru
aud clentist, flcqiter.rtì¡' u'itlrout evi-
cleucc that the¡' l'clc infectecì ol' \\'el'e
coltlibulitrg to ill health.

'Irru lroun'rrr Tn.rxslr'¡ox Pulttou

Thc.fourtll ct'a. thc onc in l'hiell ue
¿,1'e i-,ou'iiviiig irtrri ir'ìlicÌr is 'so ciu.c
at hancl that ltr:rhzips \ve are not i¡r a

position 1o evaluate it at this stage,
ìras beel'r clilectecl tou'ard "eally i'ecog'
nition ancl eat'ì¡' tt'catmenl" c¡f clental
cìisease, 'Ihis tlansition pcriod reccive(l
new itn¡tetus imnecliatel¡' follori'itrg
\\'ot'lcl Wal I, u')ren sociallS''lnin(lecl
indivicluals placccì gt'r-:at empl.tasis c'll

cìrilcì n'e1f ale. Itt Novelnber' 1930

Pl'esicìent Hoover callecl a colllclence
in \\rashington rr-l'rich bec¿tme knog'n
as tlie Whitc Ifortse Col¡feLeuce on
Child Ifealth atrcì Pl'otcction. Prcsicletlt
I-Ioovel'' atrtrott¡tcecl that thc conference
hacì been callccl "'I-o stucl¡' lhc ¡lresent
status of the health ¿tlrcì rvell being of
lhe chikll'cn of the Unitetì States ancl

its possessions; to l'eport u'hat is beitrg
done; to tccomnrctlcl rvl.rat ottght to be

clone and horv to clo it." 4 ¡s1v ¡'cars
latcl the eco¡rolnic depression of tlte
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'I'hiltics f orrnrl sr¡nrc rlctit¿rl ¡rltrr:tiliou,
ct's q,itlt f lt'r: [ írnc rvhich t hc¡' u,elc
u,jllilrg 1o rk:r'<¡tc lo c:ltil<llcn. Otircl.
f¿rctol's ltat'c ¡rt'ollitl;1.1, 

"ur'r,r'ttr,rlrrrl 
to

thc ,llovctn('tì1 n, ll ic h cntirlrasiz.c'rì
"ear'l¡, r'ccogrrition anrl car.ì¡, tlcat-
l¡cnt" of rlurt¿rl clisca.sc.

Ilttt thr'r'u u,cl'c )'r¡sllaints rlur.ing Ulis
fourth t¡.'ansition pc'r'iocì. ìnt¡rortarr[.
atnoÌ19 lllc.sc rr,¿is thc lillritcd co\'(Ìì.agc
of tìentislr'y lol chilclrcn in clental
scliools of tìle clal'. \\¡m. Gics ilr ltis ¡..e"

¡lot'tu (1f)26) st¿rtcrl thal onl)' fr¡ul clcn.
tal schools olfclctì rlentisti'¡' fol' t:hil-
clle¡r in the cut't'ir:ulum. Iu 1g2S seveti
schools listccl <:oulses in pcclocìorrtic-s,
ancl by 1936 thr: nulnltel' lr¿rd riscn to
42. Atr¡l althotrgh ecìucation irr cìcltlis-
try fol child¡ct-i Itas leceivccl iltcrr:¿rsccl
r-ccognition j¡i dental schoc¡ls, a¡tailr¡'
o¡r thc part of 1oo many cìelttisls to.
\1'ârcì the clriJtl ¡:atictrt lias coutinued
to lestrict the treatment so ur'¡1etrt1¡,
¡'equired b), tllcnr. One furthcr ìirnita..
l.ion may be citccl i¡r the four.th tr.an-si.
tion period. It is tlie enot'nlous bacl<log
of ¡rcecl fol cìclital seÌ'\'ice lty aìl gloups
of ¡rcople, but espccialìy for- chilrlrcn.

If rl,c¡ have leaLned an¡'thitrg fr-orn
t.his brief levierv of tìre cleveÌopment
of dentistly it mu-st surely be tìlat most
of the impoltant conl.ributjons to 1he
practice of cìelrlistlv as u'e l<nou' lhcnr
tod:r¡, ç¡.1""a1c¡.ì .Íiui¡r ihe 1rüst. aI.icl
rvit)rstancling ntau¡, and variccl 1.r'jals
and linritations u'hich tool< a Ìrear')' toll
from those n'ho \\,eLc in the vatrg-rtar.cl.
You rright u'eil ¿rsJ< iI there is a lcsson
in all this for the future.

M¡ith evcl incleasing freqtrenc)' rve
are being admonishccì b5' s¡tealier-s ancl
rvritcls otl evet'J' ìlancl tliat membels
of the detrtal ¡tlofcssion must beco¡'¡re
mole "pt-evention ¡ninclecl." Willarcl
Fleuring,' Dean of the Faculty of l)or-
tistr'¡', Univelsit¡' of C¿rljfor.ltia, ancl in
m¡' opinion o¡te of cìentistry's kecltcst
contemporaly obscLvers, ex¡tresscd the
view recently that orlr tìe\\¡ r.csponsi-
bility "is the ¡tlevcntio¡r of cìental dis-
ease, and this is located aiong the r.oad
to the JutuLe." Dr. Get'ald l-l'anl<lin i¡r
a paper'6 publishccl in the Februa|y
1952 issue of the Journal of the Cana.

rli;ur I)cltlal r\ssociirtio¡t st¿ttr.'rl in lllc
cr¡rcrtirr;1 ¡rirla¡¡t'ir¡rh; "i)l'c'r,r.ntioll of rlis.
(r¡rsr: is thr.'¿rill-l of ¡rll )tr'¿tltlt s(:r'r,i(,tÌs
¿uicl clcnl ìstt'y' is irrr:r'cusin¡il¡' corrcct'ncrl
tt'it)r tllr: l)tcvctiljoll oJ rlc¡lt¿rl <ìisc;rsc."
Jn an crlilo¡'ial'' in Iìlc l)c'ce¡ltltcr Ifl51
.issrrc oJ. thr',IoLrrltal rif tlt<. r\lt.rcl'ic¿ul
Cìoììc,¡3c o1 l)clttists *'c l'carl tltc opilriorr
cx¡r|csstrl that "\'c ¿ìtc Ìlo\\¡ sctcLtt'cly
tt'itl¡ilt 1)lr: lìr:lrl of 'contlol' (of doilal
<lisc'¿rse) ri'itlt tro snrall 1;r'o¡tor.tion of
'r'c¡xrir-'ri'aitirrg to ìte rìolte. At lltr:
sallc tinlc u'c lillor.,' ;rltortt pl'cvctrlivc
ìl'ìcirsì.rlcs bcclionin¡J to trs."

'f Jrilst: ¿u t' llrrl lL f ou' of l hc llost crl
srrcìr statetncltts th¿rt. ¡lelvacle our cur-
lcltl lilclatul'c. I Ion'c¡r,ci', lest ¡'ou arc
rlrislr.:cl iiito thinliing that ilttcrest. anc.l
corlce'ì'n ;ritoitt lrt't:r'c¡tivr: ¡trcasul.cs ¿ttc
lcccut clevclopntcnts I tvr¡l¡lcl lernitr<ì
¡'ou tlrat Ilur'locli' \r1 1742 oltser.r'ecl thal
"h¿n'oc rr't'orrght b¡' carics in t)rc cìeci.
dttous l eetlt u as untìorrlllcclìy duc to
cliet." .loìli llal<er'' of Phil¿rclclphia in
l.??f) aclvisecì all. his pal icnl s "Nù\'el
suffel alr"' of the alilnent of foocl 1o
ronail.r l:ctu'cen l'ouù teeth a.ftcl' eat.
ing, cspeciaìl), il )'ou have anl' carious
tr:eth; i:insc thc nroulh rvith nlilli
tr'¿ì1.'nr \r'¿ìtet' aftcr evet'5' meal," I-Ion,
tu¡-r-t o.<ìalc i

Perìraps \\¡e m¿ry lake 1he liber.f¡' s¡
e:<1'.u'cssing thc hopc that ftrtul.e cveìll-c
ma)'provc that u'e )rave c¡rtci'ecì ¿r¡r

active tr'¿rnsition ¡tcriocl flonr rvhich thc
profession s'ill r-rllinr¿rtel¡' cr.ncr.¡¡e rvith
molc cfi'ectivc plct'enlivc mc,asutcs.
Some of these measrlres are probabìy'
aìr'cacì¡' kno\r,¡.r to us. When the pages
of histol'y ale compÌete in rclation to
tìris ela, pelhaps 20, 30 or 50 yeals
ft'or-n norv, solre ol the follou.iug fac.
tols n.ray al)peat' in 1he I'ecord as the
limitations s,hich l¡esct the develop.
¡¡ent- anci assillrilatiotr of tlie i)tevcn.
tive irroccclules:

Llrtnrxc F¡,crolrs
(1) 'i'he fìr'st limiting factor may u'cll
be thc accr.rmulation of treatmcnt r.e-
quilcd by the total population. tr.Ian¡'
cxccllcnt atlempls have been t¡âcle to
prcsctì[ r'ealisticall¡' 1he magnitu<je of
the problcrrl associatcd rvith scrvicc
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neo(1.'l'lìc lrac'lrlo¡¡ J)lus thc ¿ultìuûl
itrcre¡rorl br:irr¡1 lrtl<lcrl b¡, ncu' (lisc¿ìse

l)r'cscnts :r sta¡¡¡lclirrg ¡iotorti;rl ¡l('('(l
for sel'r'icc. tlvc¡¡ if totally cf1'cctjvc
ltlcvcrntir'<: nìc¿rsulcìs \\'ct'c 1() Lrr: arlo¡rl.-
c(1 toÌncJt'fo\\', lrì:rll\/ rltrc:¿rrìcts u,t;ulrl
follow' <lut ing rvhi<:lr tltc ¡rlolcrr:;iorr
ri,oulcl contilluc to lnt'c:l its I csport.
sibiliLy irt ¡;r'ovi<lirr¡1 tr "r'c¡xril solv'
icc" and irt. l llc salrle tilnc ¿rssulrrc
its nert¡ r'csponsibilily for a ¡;r'r:r'cntit,c
sel'\/ice. 'l'his shift in |es¡rorrsibility
'rvill tal<e placc gradualÌf arrrl it u,iil Ì¡c
tletermilrcd b¡' thc inll'orlrtcliou of cflcc-
tivc plcventil'c ¡nc¿rsuLes. r\1. tlie ltr¡-
ginlling of this cerllur')'thc nrcclic¿rl
professiolì ¡¡avc ìittlr: lirne ¿rilcì ¿itl.en-
tion to thc hcalthy ìlab¡', br-rt toda¡' it is
t'outille for' ¡'lrotlrcl's lo takc thcir b¿rbics
to thc pl'ÌI'siciarl, to thc pccìiâtrician or
to the child hcalth cerltrc, not alu'a)'s
because lhc l¡allies ¿u'c sicl< ¿urcì ueccl
the serviccs of tìre lrhysician, Ìllt t<¡

keep thern rveìì, A si¡lilal ii'ell baby
service aimed aL l<eeping the cìrild's
mouth Ìrcalthy caì1 be just as \\'orth-
$'hile economicall¡' to ¡rarents as thc
preverrtive servjce luoviclcd b¡' tlic plr¡'-
sician, but. rve ¡nust. fir'st bclicvc in it,
ollrsclvcs. It is; so easy for us 1o I¡c-

comc over\\'hcln-rccl bv the cìemands for
l rcatment servicc at the cxpc]lsc ot
enrplo¡'mcnt of p|c"'e:lti','e ll'lCas'"¡ì.cS.
lì-c'cognition of this.limitation is ottt'
imlnecliate t'es¡rorrsibility --- it is the
lesponsibility of evely detrtist t'egis-
teled in 1ìiis cottntr¡',

(2) The¡'e is another f¿rctot' *'liich aug'
n'rents the trcatm<)llt load ancl $'ltich
rnal' some tìa)' be lcgarcìecì as olle of
the im¡roltant limitatiolts opet'ating in
lhis pellocl, A vast social atìcì cconotrlic
levelling off plocess has beetr 1al<ing
shape in our civilizatioti <ìttt'irrg t)te
last. tu,o decades. l'his equaÌizilrg 1,rt:o-

cess has lesulted ilt the so'caliecl ¡¡ricìcllc
class passing ft'o¡n a minoritl' to a t'¿tsl

majority. It has cleatecl a lte\\' cìenrand
for selvice fl'om a ìarger gt"ou¡t of the
popul¿ìtiorl wllo are potentiaìl]' ablc to
bear lhe cosl. of t)rcir clcntal trcatlì'rcllt
needs. Will the increasccl cìcnrallcì for
¡'eÞar.ativc tlentistr¡' creatccl bl' lltis
leveìling off proccss fttrthcr dclay tlle

cr¡r¡lutit-rl-l of llltl ¡rt'uvcnt ivc progt'trm ?

{lì) 'J'hc clïr:cI of tlrc ]irnit¿rtions of tlì(l
ircctilnrrlritr:rl llaclilog iincl itrclcasing
tlcrnallrl fr¡r' ttc;rlrucnt seLvj¡:c n¡¿rr, bc
:ttt¡3rnerrtciì ìr¡' a tlrild f¡tctot', rr,lrrrcì5,
thr¡ urri'sonirr¡¡ r'atio of clcltlists lo lìlc
¡ro¡ittìirtiolr. lìiÍ-lrrlr:s ì('l('¿rs(:[l lcr:cntl¡,
by tlrc C¿rll¡rrìi¿rn I)clrt¿tl .\ssocj¡rtion in-
tlicllr'tllrl rvllijc 1)lr'lc tvas ¿ìtì jtìct(ìirsc
of 836 rìcnlists in Call¿rcla duling thc
¡'eat s 191ìtì-i 5152, llcvclthclcss, this rvas
ol'fsct ìr¡, an inclcasr: in thc ¡ropuìation
tr'Ìricli w'as ¡rloporiioriatcl¡' glcatcr. I(
cc-rulcl u'clì br:1h¿rt the sholtagc oI
glacìrratc rlc'r.rti*sls s,ill bc listecl arnon¡¡
tlle lcstlictjons opclatilrg clulirrg this
¡reliotl. Jllcrcasccl f¿rcilities Ior thc crlu-
c¿rtion ¿rlrrl gra<ìr.tation of a lalgr-'t-
anlru¿r'l class of clcntists ¿rncì f ol thc
traitting of dental h5'gienists ¿ìr'e

tt)'g(Ìì)11)' ncectetl. 'lhis necfl catl olll¡'
be met in a nerv buildirr¡¡, locatccl in
1he vicinit)' cif thc teachirrg ìrospitiLls
and ¡;ìanirccl for the irrtegration of
training o-f detrtists s'ith ancillar)' per-
sorlrìel.

(4) 1'hc acccptauce Lr¡' the dental plo-
fession of anciììar'¡ 1-.clsonncl such as
the dent¿il )r¡'gienist is vitally l'clated
to 1hc' 1lr-evcntive l)Ì'ogranr. l\luch tilne
and thought h¿rs ìrec:n giverr to the em-
plc)'nrcnri of ancilliir'1' pcisoiiiii:1 i¡r tlit,
denlaÌ ofììcc. 1ìr'er'¡' stud¡' u,hich h¿rs

been nracie inclicatcs that thc dentis'i's
capacity to pr.oviclc tlre hcalth sO'vice
for rvhich )re is speciaìl¡'tlaittcd is
doublecl ol' trebled ri'hen irc emplo¡'s
conr¡retcnt ancillaì'y persotrnel. It is
incur:rbcnl upon (lcrltai schooìs to pro-
vide 1r'ajning fot' anciliitt'¡' ¡rct'sotrtic'l
and an op¡roltunit¡' for gracìuates t.o

lcaln to utilize tìte scr\¡ices oI thc
clc¡rtal assistant, the dclttal h¡'gicrrist
ancì thc technician. OuL sttccess or'
lailulc to accept allcillat']' pct'sonnel
into 1he plactice of <lcntistry in the
future is not unrelated to 1he cìisctls'
sion at hand.

(5) A nfth timitatioli that has ma(ie its
appearancc al|eacl¡' in thc $'orlcl is the
tenclency to rcgald favortt'abl)' the es'
tablishnrclit of an all.en'rbt'acing \\'el-
fare state such as the Natio¡tal Flealth
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ScLvicc r.¡f (il'c¿rt lllitaill. lJlrcìcl tìris
typc oll ¡rll'i¡lcìttsjvt: ¡l)rrn tlic c;lriltt

¡laticut ltas llr:ctr vilttrall¡' all¿tlttlollerl
âlxì il. is casy 10 -ccc tlic <llïccrt ttÞoll lhrl
atìoplir.rtt of ¡-rrevctrtive lìlc¿ìsul'cs'

(G) \\:h¡it Lt:scarch .is to thc clcvcloìr'

mcnt of llr:tr' Ìinon'lccl¡¡c, cirlttl'aÌ hcaltlt
eclrtcatiolr is to all cr¿r of pt'trttrtltiolt' If
the linorr'lccìgc t'c hal'c availaì¡lc tocìity

coulcì be tt)ore cficctit'cl5' cot-llnlttllicat-
ed to evet)' cilizcn of tìris coulitly"
through clcnlal he¿llth ccìttciLLiotr, tiic
lesults ft'onr thc pLcvctrtive stancl¡:oint
s'oultl l:c triost significatrt. Itttlcccì, this
possibiìity tllay llot bc full¡' appt'eciatccl

by evcry c.lentist atrcì tìrclcfr-.'l'e \\'e state

em¡r)raticalll' tìlat ecìttcation of tltc
pr,¡li. aucì cctucation of the clentist

shottlcl go hancì in ]iancl. I'ailltl'c to

recogttize l.his f act ma)' intlocluce a

furthcr limitation.

(?) It is iogical lhat tl.rc chiìcì paticut
must coll:rm¿rlld a ¡lositicrn oI lìr-st

pliorily in thc r.¡fllce of 1he genelal

þractitioner in an r:ra of plcventiotr'
it is intelcsting to llote thal tllc ilr-

tclest in clcntistr'¡z f or chilrlrcl-i is be'

coming incrcasingl¡' appaleut as \\'as

evideucecl by the ctrcoltragir.rg atlencl-

alrce at tht: nrecting of thc Carladian

Socict¡' of L)cnr.istl')' fol Chilrlrcn I're1cl'

on Satul'da)', I'i-ar' -ll), 1-1'c:2. 'I'his tl'elld
is the otttcome of the ir.rspiltrLional

leadcrs)rip of a ferv meu rvho al'e tllal{'
ing a su¡;rclne effort on l¡cìialf of the

' c)rilcl patietrt.
Bttt as a profession s'e cannot ¿rfford

to beco¡ne com¡llacent about the lll'o-
gress ah'eady nradc'. The chilcl patietlt
must leceirte ¡r still grealcr plopoliiot-t
of the clentist's time bclole \\'e can

clain-r that apathy tou'al'c1 the chilcl
patient h¿rs vatrishecì and thc ¡lreveu-
tive ela call lllove f ol-q'arci rvitilout
hindlance.

(8) 1'here al'e many other factol's
rvhich r.night lle consiclelcd anlollg the
potential lirnitations 1o tlìe transition
periocì ahea<I. Ottr pl'esent intcrplcta'
iion oI a ¡tret'ctrtive pl'ogranl pìaces tlle
responsibiìit¡' for it on the gcncral
plactitioner.'lirelefore the rnulti¡llica'

lirrll of I he s¡ltrciltltics itl tì<lrrtistr'¡'

sllottlrl ¡iivt: <:lttlst: foL' c'rtli:;irìcl'¡rtion if
llot cotlt:r:l'1.t. \\/c Ílivr: tìttc t ccogttiliotl
tcl tltt: irrr¡rotit¿rllt t:o¡ltl'jlrttljr;n thtl s¡tc-

r:.i¿rlists ltt¿tìic ill tltc ¡rl'at:ticc <lf <loltis-
It'¡'totla¡'¿tltcl t'c ¿rìso I't'ct¡iilliz(ì tllat ¡ì

limitccl ltrtlllllcl.' of s¡rct'ìrrltics u'ill llc

csscr-ttjal ilt ¿t so'caìlccl ¡rt't:r'cnlivc cI'¿ì,

l¡ttt thcrr: is cìangc'r' .itr scgttrc:ntation of
lìrc plolcssiot't illto llol'c ancl lnorc
spccialt¡' grollps at the presclìt time'
Ilcrrv casy it rvoultl be to nrisilltc)'pÌ'ct
thc follou'ilrg statctl'rct.tt n'hich ¿rpptl¿tr"

ecl in ¿r vcr)' l-eccllt isstlc of the 'Jortrtral
oI the C¿rlladian L)ctltaì ¡\ssociation:
"I)¡'evelttion of ¡lalocclttsir-¡n is ¡rot cx'
clusivcÌ-v the l'espoltsib.ilit¡' 6¡ thc or'
iìrr,ltìontist. It is much more the
resllonsiÌ;iìit)¡ of thc tlentist'" Wc arc
convittcctl that thc attthor did not in-
tcr.rcì to irn¡111'tliaÞ the cìent¿r1 pl'oÍes-

sion nou' has a sistcr plofcssiotr of

olthotìolitics. I{nos'ing thc alrthor of
Lhc' al¡ovc statetnellt allcl Ìris \tic\t's u'c

al'e fr"tlthcl coul'inced that he lvoulcl

enciorsc the follon'ing cìefinition: "I'he
oìrligation of the plofessioli to thc ¡rttb'
lic is to hclp chilcllell gro\\¡ up t'ith
hea)tltl' mouths u'hich rvill stay

health¡'." Sr.trc)y, this is the lespotrsi'
bilit¡' of the gerlelal pl'zrctitioner of
cìentistt')' ancl this is t).te intcr-¡rrctatioll
lic ri'c'.tlt1 gi"'r: to ttrn r-rlthr¡lìcrrtisl's

statct¡eììt qr-totecl abot'e.

llut rve callllot leave the general

practitiotìel' to asstu-ue s;ttch a dol¡itla'nt
i'ole in the ncrv age u'ithortt co¡rsicler-

ing onc further aspect of this subject'
'1.'he l<l.rori'letìgc aucì lxoceduLes lclatitig
to placticaì 1lr-evetrtivc tncasures lrttst
llc ii'ell tlefinecl ar-r'J leacìil¡' unclerstor:cl

if they al-c to be aplrliecl in general
practice. 'Ihis ìrnou'lecigc a¡rd tìrese
proceclules are tocla¡' scattcred tht'otrgh
the litcratule, "jn bils atld pieccs," as

it ç'el'e. At times it l¡eccmes confttsitlg
as u'e stop to sifl out opiniotts fronr
statcmcnts sttppor-tecl b1' facts' 'lhere
is neecl fol olgatlizatiol.t of this l<nos'l-

ecìge in simplifìecl fol'ur alid clariflca'
tior"r of practical prevcutive procedules'
Oppcrtur.ritics have becn provided for
lnc¡nl¡et's of the prolcssion to keep

ableast of Ilew l<norvletige atrd proce'
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clulcs tl-u'ough cotrtttrut.ttit-¡n courses in
dent¿rl schools, st ttcly grottps in loc¿rl

soci<'ties, atrd otht:r' nlc¿{l}s. But thc
Iesponsc to thcsc oppollttnities, pat'ti-
culall)'in tlctrtistr'¡¡ for childletr ¿tnrl

¡trcvctrtirre nlctlstll'cs, lt¿ts not bccll.
encortlaging ancì c¿rlls fol st.ud¡' oi thc
rvholc qucstion. Pelliaps tlcccntl'aliza'
tion of these cotirses, b¡' takin¡1 thetn
into the liclcì, ma¡' stilrrttlate mo¡.'c jn-

tercst. A great rcsllotrsibiÌity "tor tìle
intcgratiou, col'rclatioll aud clissel:ritra'
tion of this irnorr'lctlgc I'ests u'itlt the
educators in rìentistl'¡'. I¡ailttle at this
point could ltc a hindl'allce to pl'ogrcss
during the Presetrt Pcliod.

Tllese ale solne oI the lirnitatiotis
that we as a profession sìrouÌcl l'ecog-
nizc and be prcpared to meet. Bqua)l¡'
significant irnpeclitnents cieìayed the
deveiopmettt of tire f ortr eras prececÌing
the one \ve now face. In this enlighten'

cd pcliocì of cvolrttiotr, provicìing all
mcml¡ct's oI thc dctltal lllofcssiotr cn'
cot¡ra8c alt atl.iittclc of lolcl'¿incc alld
ttncìcrst¿rntìing, l. bclicve it is possillle

to promolc a- clctrtal s'<'lf¿rrc state
rvhiclt ri'ill bc rlil'cctcd ll)'tltc profcssion
tou'altl tlie prcvt:nl-ioll of <lcntal disease

¿rnd tvhich u'ill serve thc llcst illterests
of the peoPle of Call¿rcìa'

BIBLIOGIìJlPITY
l.Brenìlìer, ìf. D.: Stor!' of Dcntlslri' (2lld
'' õdi'ñióðt,fii:'bcntnl Iienrs of InLcrcsL Pub

Co.,19{6).
z. ivlirto II'ousc Collfctoìlcc: (Ncw \'o¡}:' T'lxe

OcltLtìr]' Collrl)all!', l9lj0). I¡olti\\'or(l v'
3. clcs. ù'itli,,Ili J.: Dr'lltnl I'idncîtlon.il) -tl)e- Ùriib.l Statc.; a¡rrl C¿I)a(l¿ì (ì\c\\' Yolk: CRr-

ltcgic FouIìcl:rtlo¡r fol' tllc 
^(l\'ílllcclìle¡ìD 

oI
1'cacÌ¡luc, 1926).

¿. l.ldì"i,rn {vlttrirc C : 'l'hc Placc of Dcutal-'¡r¿üiaticin irì tlìc Dclltal l'rofLsslolì, Pro-
crcitiirrrs of 1lìc collvocatlon cclfÌ)ratlng tl)e
ãoin .tìillrversary of tht Collt"'c oÍ l)clltlstr]',
Uriii'crsity of Sòutbcrn ctlifoullrì, 191?'

5. l'¡auklin, Gct ald: L)reverìtiol) and l!rterce-p---'tioìi ói lif¿,locclusiotr, J, Calìad. D. À' 18:63'
!'eb¡ust'], 1952.

O.nãrtolrai, J. Â. College Dentlsts 18:20?-208,
DeceÌllber, 1051.

t.Lå+-

F*
{

Reprinted. lrom fhe [owral of lbe caxadian Denl.al As¡ociaÍiotz

Vol. ts:5tt-516, t"952

6

i
I

i
t
i
,
!

i.
I

i.
I

I

¡

t

{

I
t
I
I

,'
r.¡J -À-r --, . - . -ì , . -.. -l J



ú4-

.,,.".^i!.,,_,-_4.. I :__ .- :.-_--

98 Procccrlittgs of tlte Tltirty-thírd Anual lIeetîng

in rvhicil stlrveys arc tlstlally llla(ic' f s'lcvcst tllat ilr tlic nc :"

.crtal sclrool strr'c)' ":; 
;;i o.tlr'sclYcs r1;ii "rvtt^t lteirperrs t"

rä,ì;;t;i; tíre <lc'tâl sclrcols o{ At*crtca I

riow sHouLD rHE -cur{Rr.qYl*,g"*llf 
i v;\IìIot- s

scnöðis Bli E\/'Ài'uA'rËD ?'

Thetiti.as-.ignccrtonleinvite56¿1¡qfurstrl(lr'.Ifincicul'ri':tr-
Irrru rtc [r,rccl Í,s 

" ¿] 1,, "T:' 
iì;:'i';ì"" à l 

:^. 
.'Ä;î ^s|:llî,T'ri: I:fl

!:;rsiì;l;;- f i-,.i. r-., r'y. to¡ìc q.:îilt?- 
r'¡Jv"iiäri' Sciiools rì.

ç* íl,ri r'ïl.t 

":åt 

r\î ilï:',,ii¿.',i ä' ;',;;';;; o f a ppr o, c,

If rvc irrlcrP,.t "t-toi'l'ï'io -ã^"'Jin-i'it"t ttov ot lly *'hat lrìciìr'ì:i"

tircn thc cliscrrssiorr 'ììot'iii 
ü" il"tittá to thc rrti'charrics ol e'alttatttt'1

tlic cttrlictrla of thc l:liìättîìrttìiit 'cltool'' 
1f' orr thc otltcI lr¿tn'l'

,,IIorv,, is irrtcr_Prctc'ci''i;;.,;;'ì 
ilto .rhat cxteilt," tlrc toPrc-tttci;

1,"co,,,cs "To \\:lrrtt ì;lt:;'iËìì;;'l..1'ìl'" I'' csi''il"t1'f otrrses oi Stu'lr

oI rhc variorrs s.l,;iì'ri;ii'lì''"t''i?" ,]ll:: Ï:lc 
prcscttts a t't;''

:i^ìtä"*;;';;t'i i', tt'ttttorc' chosctt ior tlisr:ttssto''

At frrst glarrce' tt''i"'" á:rpccts. "! 11t: 
cttrt'icrtltttrr s:ccrlr tn frrll

ii¿itttral!',' r":i'.liili th;';;1;;fìi';' i]lt^tt'rrctation: tlìc coiltclrt ('r

corlrscsI tllc 1t,,Lrr.s 
-ntìo.åt..i 

io e¡*'1' cÙ1!i'se; thc irrtegrîtiotr ar.til

coor<Ìi,,at io' "r,r,..':Ï;Ï;;ìiì'.'i' 
älir'',::ì..:], :lilï'ïlJìii'.,1t'i,i i'iiì,

tics liror iclcrl f ol tlrrr teítclìrrls or trtc "'ì',';;ì',;ì' n;t tlrc p'asc "'1"'

ì-';,i"t';i'tì^i t" stttclctrts' If-rçc'rt'flt'cl,
ìr\rha.t lixrcrrt,,, *.r: i:ìiiì,;. Ë.yo,i.i.ttr. clct¡ils conc:crtrc<1 *'itli h'rttr''

sul¡icct tttattcr, ^"à''i;;ìliii;í' 
\\rhat 'tiìc' 

ttttl"t do¿:s 'tuilir 
tl 

''

:ïîäi "": ilil;, lii,uiiiFi:l' ru 
¿i'll,:' 

å:,i ";l'I'll" si::r,,:
ifr:ilì:Jì:ì1' ,ìlil"'ll;*:i';;,' ìt"'iu.''"t' 

1;î]lì 
-,ì,:.,,,1å1.:ìiiill;;

.tift ìitl .r.ttrictrltrrrr lìltlst lìot lre or'crìotr

tuation of tl," tt"''lititt;t" ¡tt iurr sc911e ol ttrl' to'ic tlìctr ctrrlrlrL''''

a sttrclv of both qì""tiìtttit:" i'io'trtiril"ti':"'J'-iìtii^ 
rclated to il:

î.ìiììììÌs""r,ïi.rì'il";.j,l¡lì;:ì:;,,iì;fi{iïìli"ï'li:lì¿.i::ïl'i:iìllr: i
the ctirrtctlttllll sll(

iiiriì'iiti àbjttti"* of clcrrtal ccittcattotr'

' lf l-c asl<cci thc trietttbcrs of this parrcl' this associali'rrrl' 
'3t 

tt"

orof cssion "t 
l^'g:'ii"t..pì"tt^tt*ii'Lttt"prs of thc' olrjccttYcs '

li;;i;i e.lu.^tio'',iì''î;'rîi ìit"t¡ g't il:ül,ilXî iå,i'ìf l'"¿i l"¡
äui'ì,,t", all s'orrlcl ctrrhrace ccrtarrì ltitiiìi;ì'"',',i'li,'ii,^i'r,i'nì' ut "prcparc' irr botrr tiì:"iì';;ìiì":+:t':ì::tlÎ"1t;,ïl''lit'ï.Ïlll,ìlç"l,*i'

r*l; T;,':îrì .ir:'f.;|1 *,q;;i milili "¿ilÏ 
r *:ïå'lï1 

"'.
Preciate ne\\' col
*i 

"r"ã"0 
by Rov C' llllis' Dcan' Facultv of f)cntistrv' Urrivcrsitv oí l'oront¡'

stirn ul¡Ltc irirri tu
orf

1ìl i.rl I

(r/
orlualli- iÌlr c,.
I o pror.icic ir

nta)' gro\\' arr.-l l_,r..:,

Thcse "ol, i...' :.

variorrs r.i,;¿ìr'i.
grve eclual att,-,ir{i,,
tclit ancl to the cri:
tlcsirablc L,eh:lvi.;i-
['erha.ps, \\.c âi-c :.
in ancl u,llat tltct /:t
bclief is prcclicaiecl
caclr cotrrse ¡,,rr_rr.iti
alca of stLrcllì. l¡r
¡rreclinical ancl clin,
ilie gr':rilrtfc's ¿biii¡
ancl practrct cr-t

o the cLrrlicirl ultì r:
1'hc íìl'.1. l.roiirr c;

statcs tlr¿i i \t.c árc .r()

;rs i1 is l¡¡tozt,tt lotii:t.
'r .....---:-1¡( lrr L,\ ru,-s l()!- r-ÍC\.c
rlent¡rl cclucation. i :

crrlricrrlriru shoi"rJ¡l 1,,
,rl thc staur-larci basrc
and ¡evìsion br, th¡.
tvidence r-,'hicli r.c, .;,
nrtclcst in a lxrrticLll:,'I the sta [f , 

'arrcl 
( J

ììe\r' co'rscs or ,,crì ,

lruce olcrloa,lirrt tiì-
'lrscovcr ilt tilc t.rl:,i,,
lllcse ciei; ;,,r.,'l,"i i,',,
:ircntal co¡-rr.scs oI irr-
. Iir.iclcrrcc of tirc :,
:,cj'o¡rd "facts anci :.1.:i
lttrlses is acletlulric, I

'rrriìattol.l ll la,,, ci.(.í:t(.
:r:,.1c, an attitri(le oi "('::at the princioles t:tur
,i. truc lluLt otrr ¡,rr.,
'r'lr final veAr.s to rl::
,rlicr .r'cais ? J'),, r.,,,
. rho is crcate bchar i,

.cteg trltiru¿Ltclv l,lr' ii:
: tlrc nlcrrrbcl.r'crf't1,.

$

(r.** 1\'rie;i.,'r.J, 5¿t 
'v 3l- L3, tlsLt-nsL'
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rat in tlle nc:ii
lrat happt-'rrs i,,

I.: \:-'\lÌIOt's

I hrtc! crrlii,r:.
lollcgc or t'r:i.
lrorrlcl thc ìt¡''.
ous Schools lÌ''
:s of applo;i, I

'\: \\'lìat llr(-¿ü,-
is of clalrr:i1ir'-,
tlrc otllcr lr:l: ..

tlre to¡ric i!:':;
orlrscs oi Str:.i,
l)t'cscllts lr r(..:

. .4tnaricon zlssocialiou of l)ctrlal Scltcols gg

;iÏ:Xil:'ij:ï',iï,,ïiil'lïi:ïJlï,,î,ïït'ïnl,1'., i'ror 
'auy o,¡ r,is o,r'

(3) 'ro p' ávicl. i'ï,".,. rrrri'cr.siry l;i,.,.,,i.il111.11c 
i'si'uctiur ;. arrcl' ,ìrí'ìv gr,rv a,i<i l,ccori.re a uscr'r .;í;^,,'å,ì¿i::J:ii?ii ,l;::å,;iìlil,,l:T'csc 1'orrjc'c{i'cs" .o,,.. 

",, .ìlnl;;,;;'ì of .rrre cur-ric'iur' of rhcrÍrrous schools ,o b: 
1,.u,,,1,ii."iää.iì,iå,.,.,rk;,,g, ,cc¿ruse it nrustsivc crlual attentior ro. rhe. .rii.rìi'ì, n;åä rcr¡rte ro crrr-ricuru* cou_rt','r anrr ro trrc crire.ia'rvhicli ;;;;;,;r:i,rc of rrrc cstar¡rishrrLcrrt ofrrcsirabre bcrra'ior- r)arrerrs i'.,1.,,i;i';ìi;rîrts a'd ).orirg qr.:rcruarcs.

,liïllå'1i,,:l;',;:;;î::l:¿ ,';ir''ì,jr*tïiìi ¿.,,t,,r g-ratrulËs ca, rto
lrrlicf is prcdiciLicil L??ü 

abotrt tlic ¡;r'olcssio',"1 n.l,i.^"ii'iti*"1',r,.
...ri 

".o,,ir,à 
ïì.,i,i J"äi ?,Jì:l;,:Jllil. j, 

;; :1:Ì " 
f cou rscs, i, r ri rricr,

;¡rca oi stucl],. Jn sr

¡,rccr i' icar 
"i,,r 

.r i,, i.if i'"'.r-o i ì r''ìi i;l' i:: ä,Jir'il, iiå11""t"",f?, j:llj

iiî,:,".ti.',x:tår,li'¿";#l;:T,tiîi:ffi *i¡.j;iîï1ir
',f rhe curric.rur¡, is srraigi,rfoììì,,,i;;j"ï,:ili.iìi.",l,lliT:: as¡,cc{s

',^l]ï,,1#1,,jïïL:'ìllll:i.ì.cl 
i,,.tr'."oìli*.i,.1 or dc,rar crrrrcario'
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¿ " ìì,,,",';;;;;, 

{:'''ll'.i.' 
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iq' l'l: ;'r":.*.ï'ärìì::äi:i;r,
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lli: ru i.urr;.ul,i,ì'iiitã,,i,1 lli. :.']:t,J'ot"l rs. cotisitlc'c.,,.rttc c'arrarror of r¡c

,i,i,. ìiì,,¿",r;'ij;,iJ'i,:i;:: :;i, li:il î il,ì":::,,:ï..î;l jn:i:::Xl
,;rd.revision b¡. thc sllrfl. fi,.".r"1",,,ìj,i,
'ritlctcc. *'hicli'ci'cars 

1 r.¡ *.lrcr¡c.r. r...isio, Ìil:ll:l bc scnsili'e to
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staff, 
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100 Procccclittgs of lhc T'hirty-tltírd tlnt¡nl ù{rclitrg

in kecr¡ing tru rrith ¿¿tli.¿trrctri in tltc profc.;siolial fielcl, to sa1'notltirlg

äiirì.ìt: 
"ì,ii['ation 

iir thc l¡roaclc': hclcls o[ seti'icc?

Liorturratcl)', \\-e írrc all actltreiniccl rçitll tlrc dynir0ric- t:l.:lt:t'
'u'ltui. i'.tl'Jcís stir'ttl¡.tr.' stll(iclìts to tiri'J:, to. qtrcsltotl, alì(.1 [u

e*olor-c. crcating ill thcrll n vital l)itttcl'rì irortl rvlltclt tllc). colìttlltlc

ä',;;;ì; ì;; ;it;; oinit,,ìtion. Tirc auilitl' of tlrc tcacner is arr

i;,,ilil"i;;i,;;;;ì; iì rh. ;i;;..rs or faiturc'of the curriculurì It
;ì;å,iti"il;;;;iirli) ".ig1'.,r 

ir tlc t)roccss of total *'¿Llttatiort oi

the currictrltttn.
Eviclerrccoft.lrceffectir'cncssoftlretcaclrcrri.illlletellecteciirl

"" "t"ì"ái;tn 
of the ptás.t.t maclc L¡' the. sttrclent in the devclop-

äL"i.i ì.t;r,,1,1" "otiiiuãài.'; Tltc kúrJ of Pc|sorr tlie stttclcrit lr:rs

;;;;;'i., iu l,.iti ot ;'"poito'ii as arc the ki'd ârrd ttllllit) ,"lllt"^:ì't
"¿"" t a lr.i lcartrcrl äuri'g tlic cortt'sc'. Atl c'altt¿Litoll ol tllc clìl-

;ì:ii,;'; rit",ti.ì";'ì.ì",1. ",r'.ppt^isal 
of tlrc strr<lctrt's rcactic-'tr carlr'

i;iìt;;",;t¡", au¿ tttc,i iatcr'ii the cottrse' liirrally' t9 ilc 
;1rc,1tia1

t-.1',a,tec is liot itrst <ltre to ctattttrtitlg, a thirtl aPl)l'a1s1l sll.o11l,d.l)e

;;ä:,' r";; i;"ì.' üì., grarltration to'ascer-tair rò. u,lrar extcrt t¡r'
äàä"pìriå"t i.s ielatccl å, ì,ì.i1-.ttublis¡ccl bc¡a'ior patter's' These

bcha'ior píìttc'ìs o,.. i,..lroirtible for- th.c tr'ltirlllté attaitltttctrt oi

ãã.iì'^r,r. irtc,f.ssio,,al nitiiutrtu i' the rJcntal grarll'tl:'-..L:,1i1t"
Ëàrïii.ìì,'iá,ì-rt'àr,l¿ i'.-si;;ii i" tlrc cotrttrrcrrts rìurclc bl F:t]tl' )t'
'l'vlel in -lttclrttttcttl tt'n TTocling tllat "tlre 1'rosssil'liltt¡' ol rntpi'oi'litg

ðåirc*ä'1".ì;í;;,ì;;,lr ir.','.''..lotts," aucl ilrat "sc.,trre c'iclc'cc ol'-

t"il;ãl;;irt stttclics ìtt ì.titttug rvotrld stlggcst that .rttch of our'

instrtrction is lcss than 50(ib efiìcict.tt'"

Irr,illcollc.ltr<lcthisliapcrbl'asliirrgqtlcstiorrs,tllc?.trStr'erstt,
lvlliclr arc r.clatccl rlircctþ io arl ôr'alt,ation of tlrc clclltal crtrricttlttrti:

t. ¡r. the cotlr-ccs of stucl,v irrclrrcled irr thc cttrricttlttul clirec"trl

torvarcl ihc cncl tf*ii ïr"- oìr¡cctit'*, of clc'tal ccluce'tio' *'ill lrt

f ulfillccl ?

2. Is tircr.e sulfrcicnt eviclcttce that tlic cttrricttlttn] is cl¡'nlrrrri''

ancl uncier .onti',ro,r"r' i"rli.ìiitn¿ cvalttatiotr by.thc. st¿tlf nrenri¡ci'

;Jì;;i;;il); ã'xl coliccti.'clv, arrcl *'ithotrt pre j ucl icc

3. Is t¡ere eviclcrrcc t¡aithe teachers arc contri¡uti'g ellccti'clr'

to the rrrotivatiorl of stuclents?

4. Is thcre cvidcnce that the tcachers,haÏe a clear couceptiorl r'f

thcir task antt nr. ui;,,i'pårìììì"ì*ifr"cls rvlicn.are.likci,v i" ,*,,:::1,;

iii"-¡"l.'"uior pattcr-'s'-oÏ stu¿c*ts tor'ari.l dcsiral¡le 
'1'()lcssri);r:r"attitttclcs" ? . .

5. Is 'thcrc eviclcucc oI ri'ell-plarurcd cxpcrinrctttation )t;'].1] 
t' .'

curriculu'r uin.,"A oi'!ìr'iug 1*.fËr.lrip to-thð cle'tal 
'rofcssiotr 

:tt:':

rccoguitiori of trcnrls in tlrc hcalth frclcìs i

}TÔ\\.

All oí 1-ou
XIarincr: "\\
it is rvith tilr
on thc etaÌr:::
factual kur-r','.

also reruir.riir.
onc firrds hiil.
his nl.crutlr si:
circurnstalt.:,
probably dlo.,
allaying r o',rr

We öcl:cr'¡
ing prcvzril in
the /oor tca':
ancl the staiL',
clo not knc',.,'
variatiolls irr
elTorts. I a:,r
colorccl b¡' ¡i
For tl'ris rtis,
tcachirrg'io er

thai all our i
tltat yo',i can
is our pr-oì-,1,ri

The cluai;t.
tutirrg an ac;.,
nrerorrs rati;-':
proposcC tl,rit
his clcparirrc:
or hinlscif ?

tionable .

'lthe teacl:c
teachin¡J nrcri
rior-rsly irra.isc
the basic nr.l
his sþacicÌ s|:
tunit, inseir:n
ior thcir cfiìc

The base t
his mcihorl, i
facilitics anrl

:r.ot.qt,:,,
I Presçlte.ì b¡
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A rcviel of rJcnial cciucation suggcsts

a fertilc fìeld for rcsearch

R. G. llllis*

.A.u:tr.¡liou Dcntc¡ì Jou¡nol

' Dcntal orlncation in Nolth A.tuc''ica rvas itr-
flncncerl grcatly by both the sccontì nnd thild
cr'âs as l'e shall see sho¡tly.

Whilc rçc ale too clo,se to thc ircriod flom
1925 to the present Line, tÌtctc is sulì'rcicnt
evi<ìence to suggest th¿rt the historiau rnay
assign to thc pl?sent ei'a tlte titlc of "early
lccop;uitiorr aud enlly tleatlnetrt of dental
discase." In this pci-iod thcre has tìcveloped
full lccogniLion for thc ficld of tlcrrtistry for
childlen, ivith dental etlucation giving ac'civc
leacìcrship in tliis movcrtìcnt.

Pelhaps in thc ne::L cia, the fifth, thc clonri-
nant tìrcnre rvill bc the plct'entioll of dental
di-"ease. If events irt the futurc plove tìtis to
bc the case, 1'esealch and rìcnial eclnc:ition,
rvill lead the rvay.

Bnt can tìcntrl eclttcetion gi'ic tlynrrmic
lcadelship in the <lcveÌopurenL of an cr'¿ of
¡rlcvention thloul¡lt il.s pl'e;cnt cr-tllictlt.¡r?
II ist.oricttl 'l' ¡enLls in d en ÍqI erlucutíott

In ilie 1i¡';ht of tìr¿ for:,:goirrg it is i¡rt:cl'est-
ing to scarclt out the tlcntls in dental
erlucation in Nolth .A.mt:rica. \iiit:h the estab-
ìi-shmcnt, of the lilst r.ìr:ritel s<:hool itt 1340 in
Baltinrore, quiLc intìepcntly of the IJnivclsity
of llai'yland llcdical [jchool, a pattertt rvas
intloduccd fol Noltìl Alrreric¿t. Srtì.lscc¡tenLly,
othel indcpcntlctrt dctrtal schools rvcle estab-
lishetl r'[uring tìre -"ecottd ela tlrct:d above,
t'hen la¡ri11 technolot{ical adr'¿u:ces r','cle l:cing
llrarìe. Noi only rvelc t,rre inajolity of the err.-ly
dental schools indc¡rcnrlnnt, J:ut they also
operatcd as pr'ìvatr: schools, dcpendr:nt on pri-
v¿rtc lrreans of suppolt aud stucleuts fces. In
nrany instances tìrey lcsc.nrblr:d tlarìe schools,
influerrced by the plofit nrotive ¡.nd therefore
bound to conccntlate on the nery and rnost
atlr'¿nced tcchniqucs in ordcl to attlact
students nnd intìectl, to sulvive.

It nlust be enrpha-siscd, )io*'ever, l,hat tnany
of t.he cally tlental schools ri'eie orvned an<l or
rlilccted by very cape.ble, honor'¡-ble mcn riho
playcd a learling rolc ¿t the turn of 'uhe cen-
tuly, and in the tr'¿lnsition pcliod that
foìlou'ecl, in turning the title of dcntal cduca-
tion al,ay floln the lorv cbb reachcrl uniler the
jní.lucnce of tire tcchnological dcvelopments
and the privatc clelrtrl school.

In adtlition, tìre cvents rcc.oldcd briefly
abovc, in the thir,ì cla of the irist.oly of den-

f Ci)l':o

*I)r'an, È-:rculty of DcrrtisLry, Univcrsity of Toronto, Carrada

t is Lr';.i

thc i¡
irii¡ ;

lloL ..

¿rl::o;
pha::c
irt iì:
nt ctl lr,
Unili
rl r¡.rc-'l'

cÌ1cc
ficld
I','u r'-. r

dcntis
logicl
Lla in;
ilìllotì:
of Lt-.:
of th':
in thr
to,the
hospii
nical ;

On
of t]:c
s¡'s'f crr
Unive.,
afiìliat
te tiipts
or cli:¿
vìded Ì
fìnrì ¡1:ir

i,¡ fl '.. *

tbe tr'..
Onr

thild:
as¡rccl:
-s .\'-{ i. r ll ¡

.Ihe tìevelollucnt of cìcut¿ì etlltcatiott tluring
the past certtì.tly has bccn iilextlicallly bound
up rvith the evolu{,iol of dentistly' Á blief
histolic¿1 r'evicrv of l',rotleln ìiorthcr-lr r\lllcli-
c:rn tlentistly rvill intlic¿tte thc iuflrtences rvìrich
cach h¡rve blought to bcar on thc other.

Il;.staricd reL-íerc of detttistt'g
Thc trst cle of trloclcln dcntis-t.-¡' e ncled

about 1850. It l'as :rotcwolthy fol thc tlrany
anrl valicd cffoli;s m¿de to i-clieve anrl contlol
pain of clcntal oligiu. Ilvcllt:s of gi..eat signi-
tcauce .fol both the mctlical atrtl dctrttrl plo-
i¿ssions cuhììirì¿1Led u'ilh the :idaptatiotl of
ethel an¡.csthesia for a surgical plocednle in
1842 by Dr. Ct'arv{ortl W. Long. 'I'his cvent
rvas unklrot'n to Dr. I{olacc l\¡elìs, a tlentist
of L{a.r'lford, Cotut., r.,'hcn in 1844 he fìr'st
uscd liitlons ,.rxitle :rs ¿ì g-etìeral ¿rnaesthc{"ic.

Thc secon<l ela (1850-1!00) rvas lcplete rvith
sigrrifi,-'anl tcr:ìriit¡logical tlci'cÌoptne:rts.'I'ile
intlodüction of i'ülcanite fol dcirtrtre colt.stLuc-
ticn, silvcr aliralgnr'; aild goltl foil for fillirigs,
dental cements, friscd porcclaitr and the tìental
cngine \\'e-r-e to raise <lentistry in Lhc {utl¡le to
the status of a ]rigÌil:¡ skilletl technical art.
The iníÌrience of this ela \\ras pr*ofouììd.

RJ' the tuln of the centur-y lcstolative den-
tistry in North ¡lnrelica hacl achieved ¿r rvor'ld-
t'itle rcpntation. Some qucstiotts, Ìtorvever',
wcrc bc;ng raiscd, I¡oi,l-, ili Norili .A.nrclic¿r and
abload regaldin¡g the relationship of focal in-
fcction, inclu'Jing that, of dental oligil, to the
gener-ál health. 1-he clilna-x cane in 1911 rvhen
Dr, Willianr l{untcr of London, Iìnglancl, rvhìle
lcctlrli;rg in }{o;iti'c:rl, '¿old oI ìris e-xlrclicnces
rvith the rvell-to-do p:rticnts in his plac.tice
rvho had clebilitating discases. 'Ihese patients
'wcle gi'eatìy bcnefittetl by the ¡cnroval of
tet:th (often non-vitzrl) supporting lìne fixed
ptostheses. IIe conclt:dcC by condernning a lot
of tìrcse icstor'¿itio;-ls as "rlAtr-*ol.erìms of gold
over â mass of sepsis." "¿\ftei the crics of in-
tlignation, constelnation and bervildcrntent
subsiclctl, thele rìeveloped a lret'iod, notable for
the consciouslrcss of mernbeLs of both thc
nìe(ìic¿ìl antì cìental ¡n'ofcssions torvald focal
inf ectio,r t¡í cle nt¿l origin. For this t'eason,
the thild era, rvhich bcgan soon after 1C00
and tcllrinatcd abo-.rt n qunltei' of a cerrtuly
latcr', )ras bccn caÌlcd "thc era of clinli¡t¡rtion
of i¡rfoctiorr,tì '
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tistry, inllttencecl dcntal edrtca'tors to tltrn
ii*l,l ltto"tio¡ torça¡{ the ncce-qsiLy o-l iriclud-
iüg i" the folnral etlucalion of the clcntist'
tio? ot¡y the nrosL up-to-drtte teehnic¡"res btrt

äi* ittsi.r,ctiou in the bioìogical scienccs' This

"t"*o of thc cnlrictlltn corild besL bc providcd

ín ilr" Univci'sity, in association r"'ith the

me¿ìc¿l departrneirts. But in tulning to the

Ünivettitiui, dental etluc¿rtors irl Nolth
Ãtr."t i.o rvei'e anxious to rct¿in thcil indcpend-

"i." "tt¿ theil inslrtiction in the tcchnicai
ã.1¿ ti"tltot than aclopt the rvell establishcd-iütort"o" 

educatiorlal systcm,. in .rvhìch .thc
aentiit first rcecivcd iris training in the -bio-
ùgi.^f sciences, pelhaps thlough a nlcdical
ü'ãltti"g', ancl tlrc¡r engagerl fol a limitcd
ari.o""f of tin.re in the teclrriiques and plactice
ãi restorative cientistry. The close association

ãi in" dcntal stutlent rvith tire medic¿tl school

in th" Dutopca:r s¡'stetl contributed lto,doubt
io th" o.*o"iulion of the dental studeut rvitÌr a

ilo*it"f dcpa'*ttrtent rvhelc he gaiued his tech-

nicål ancì clinical ttr'inirrg in tlcntistly '
On the other hand the inclcpentlent status'

of the dental scliool iri thc Norlh Amelicau

"r,.t"rn 
rcsultctl in the establishnrent of the

Ünivcrsitl' dental clinic rvith iittlc ol no direct
¿ffilit tiott- rvith a teaching l.rispital' No at-

temirts x'ill be n¿rde to colìUral'e the aclvantagcs

ór disaclvaniages of thc clinicel faciìitics pt'o-

uia"a ly each iystem' Tirey eac.ìr havc stlcnglh
ur"r,l tu"^ktlo.s ãnd tÌre¡' have no doubt gleatly
influencerl t'he vics'point of the gradtrltes flotu
tìie tl'o sYstetils.- 

On clos-er obselvatiotl thclc appcars to l¡e a
thild systen-r of dental educatiotr, combining
aspccts-of botìr the llnloliean and ¡\urelican
syst euts.

1'h,t'ee systeins of cietúal eclucatíotL

The strength of the glacluates tlained undcr
the. Eulopcan systcm in Olal Patholog¡', Oral
iio¿i"i,ìo o"¿ Oi'al Sr"rlgcr']r' nìarv be al|r'il¡uted
;; ille ilfluence of ancì association rçith the

medicat school, lrlcdical teachels, ancl the hos-

piiot ¿otltnl clinic. Frequently . rrncler. tìris
lvstcrn instlriction in the biological sciences

i" toXã"."iUt mcdical studcnts; tlien the dent¿l

student receives exteusive training in thc
ireclical ancl surgical dcpa'-ttnent of the
ft-Vit"l and his clinicat dcntal tlaining is

p.oii,l",l in the hospital dcrrtal service'
Sotue details rcspccting tìre No'-th Arlerican

system have beell given abcve' Separatecl at
tí-re outset lrolrl meclical ctlucatiot-t, thetl couring
unclcr the strot-rg; influence of the tcclurological
era in the earìiy cleveìopmental stagcs 

-ar-rrl
finaìly seeliing instrnctio;r in the nedical
scienões and Iirivelsify aflìliation, thloughout
its history the schools urai¡rtaincd their inde-
pcntìctrce. Thet'efore it is little l'oucler: that
ihe enrphasis i\ the Nolth Anrelicarr sehools
has bec¡r on cottscrvative aspects of clentistry'

What has evolvecl as a thirtl systcln of
dcntal education colnbiucs còrt¿lilr aspects of
bol,h the Europcan anrl Nolth Atlrclicatr sys-
l.eurs. This hai bccn po:isible by virtuc of the
gcoglaphical isol¿tioir of lhc coutrtlies in
ivìrich tl,is s¡';tertr has devclopcd'

It combines the aritonor'¡ry of the North
Amet'ican sehool as an indcpcildent faculty
u,ilh the llnivcrsily atrtl yct r¡:rintrins a closc

relatiolshilr lvith nretlicine thlotrgh tltc tca.clt-

ing of thã biological scicnccs and hospital
r,,ìicLicc. fir'st in gerleral uredici¡rc aud sttr-g';ery

aitC secrrlldll' throug-h i1;s dcntal clinic func-
tiotring in ãiose association rvith a irospital
clclltll sclvice.-'-ili¡iro 

""nurples 
of this s¡'sfôm could be

drawn fron ¿ irnnber o{ countlies alottncl thc
rvollrl, the dental schools of Austlaiia ¡r'ill be

cited in this instancc. It is not the r"'ish nor
intention of the author to cl:eate the inlplession
lltot ut¡' one of thcse three systertrs oJ dental
ecltrcatión is best' It is tire author's belief
that cluring the past 25 years, the intclchangc
of iclcas, madc 

-possibÌe in rnany lvays, has

blought abolrt a gleatel dcglee of unifoulity
than existecl Pl'cvions;lY.

Dental ciluãation uncler each systcrn has its
plobleurs. These prol;lelìls al'e intimately as-

iociatecl rvibh thð future of <lcntistry and

shoulcl be the couceln of the placiìsing dentist
as rvell as th¿ dental educatol'.

Thc chief objcetive of clental education is to
plorluce rçell trainecl genelal practitioncls'
Wittt tlt" sholtage of deli{;al pelsotrnel an

actite ¡rt'oblem in irra.ny palts of the- rvollcl the

dental schools must niaintain a fnll rostcr of

¡;;;l-,i students rvho upotr- g-ratiuat;ion. rvill
meet ttre denland fol geuelal dcntal service'

Certain plobleurs tcrltl to complicate the
effãtltt of tüe <iental scìrools to fulÍìl this ob-
jective.

Problcnts ín de¡¿tul etlucaLíoit'

l1) Plcss¿¿r'¿ on llLe ct't'¡'rî.rrrltt'ttt' The ràpidly

"*pãtt¿lng 
voiulle of kno*'ìeclge.in the pro-

fcisional-{ield has iecl to iuc''easing pì'esslll'c

ãü iL" curliculum of the detrLal school' The
iime a-*signecl to essential ilrstluction in eaeh

àì trtu fo.i" professional yeals of tlic coursc is

ãitãoãv to åvclrçhchriirtg' thet-iL leavcs. iiitle
or no timc for thc stucìent to do any )lìdeÌ)erl-

ãeti t.naing, thinking, or s[ud¡'in3',.eithcl irr

¡it--oit t fiiá ol in gencral education' 'A"r'cl
vut ilto plofessional ¡ltan is conl'elsitlg cbily
içith mcn and rvotrren in all l'all<s oI life, and

is in a position to g-ivc lcldelship in conr-

olu"itv ailai¡s. The Úniversity iu tuln, -looiis
lo it= lt"¿untcs to be rirole tlian highly skillecl

iu.iini"ì*". in a s¡recialised fieltì' This type of
restrict':d vocational training dor-:s not nleastll'e

up to the status of University cclucation' 
-' (2) The i'nfluence of specíalisatior¿-' In tlcn-

tistrí and n.tcdicino.the tlend torv¿rrtl speciali-
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satiort llas Jrcc¡¡ l^,rlllicr.l drrritr¡1 the pa:;t 25

),ciìr's. 'l'l.rcrc alc t'rutlr.y tvho lr¿rvc bcco¡.uc
jusi"ilìobly alartrlccl at ilìc dcglcc of sc¡gmenta-
lion of lhe proft'ssiott, ltutl Lhe pirticllt, into
spcr:iaiity lìeìr.ls.'J:hc -¡\r,.tclica¡r I)er¡t¿rl .A ssoci-
ulior-r t'to,.' rccc-r¡3nises scvcn rlcrlf al specialtie s

an(l scvclaì othcls ¿tlc clatloling for reco¡1-

nition,
\Ylrile recognition of tìrc spccialtics by thc

ltrofessiotl ancl ìly thc pr'rblic has stinru!ated
'better acìvnucecl cducationrl prograurlrl':s foL
thc glacluate tlcntist, its ¿rficct oll tlc¡rt¿rl cduca-
tion fol the urrdelgr'¿rtìuaLc is lcss tlcsilable.
Iì'ot' obvious ucasotts the plactising specialist
is li)icly to bc the man rviih tìre best trailing
and cxpet'ience in lh¿rt fìelcl. IIe js thcr'efolc
ír-rva.-i*bly sought aftel ¿rs a tc¿ìcìlcr in the
undclgladttate co1ìrse. Âssunting that his
teacliing ability is adequate, hc js ahrlost ccr'-
tain. to be entluisiasLic al.'ouL his subjcct arid
rvill tr¿nsfe¡ thal enthrtsiastn to his studelrts.
IIe ç'ill strive to encolll'age stndelrLs to exccl
in his ficld, Untìel thcse ci'-cul,rst¿i¡ces sc\rer¿ìl
things nlr¡y h¿tppon. 'lhe stu¿lent, tlay tleeicle
eve¡r before glnduation tirai; he rviìl bccotne a

spccialist in that fìeìil arrd hiis intclcsts i¡r the
final stages of liis colttsû rvill be dirccteri
torvalcl that, ficltl io thc dctlinieut of his over-
all iirtelcsL in dcntistry. The tcachel in this
cìlLhusiasnl (and i;his e¡rthusiasrir is not un-
lvolthy) rvi1l tlcruatrtl incr'easctl cnllictlluri-t
liours to cover ìris subjcct arlcqn¿rteìy. Thr:t'e
is tlicn a cont,itruorts stmggle goitrg on to hold
tlle linc antl l¡.aiirt:rill ¡r',vcli l-':il¡trrc,:d ctlri'i-
culunr tlesigned to plodttce gr:tlcral practi-
tioncl's.

Tliere ale dctrtal schools in Nolth Àmei'ica
rvhich pelurit and encoltr'âge studcltts in their'
final year of Lraining to elect spcci:rl fielils for
stutly and placticc. Thcre aic also dcnt¿l
schools and licence boalcls rvhich hold to the
leqnirenrents that the glerìuatc dcrltist ìrefole
enrballiing upott aclvancetl tt'ainiug lcadil:¡¡ to
a specialty certificate nusl, havc compieted
some ye ÍÌÌ's of getreral plactice cxpelicncc.
'Ihesc and meny othcr aspccts of speciaìisation
conccrrl both the dental irrofcssiou and the
dental schooi.

(3) N¿ed lor aorrelatiott. of the l:asic
sci.ences uith clinical practíce. Thele is
gcneral agrcctnent that the neeil still exists
for bettcr corlelation of thc fundaurent¡-l
sciences rvith clinical practice. I¡aiìnle to
integlate these aspccts ol the cur'r'iculunt rnore

" efììciently, rvill inrpcrie the ¡lrogless of the
cleveloprlcnt of practical ¡rreventive mcasurcs
in the future.

1'he CIrLlIenge
The plessnres refcrrcd to al:ovc and olhers

of lesser lmportr.ncc, :rct ;:rcn{;ioncd, Ìt;;ve led
inevit:ibìy, to ¡ tj¡:ctable lhaü rvill l.rot give to
a studerìt, f lustr¿rtcd and rincer;tain in the

Ausllcrlir:n I)cnlcì Jorrrnol

c:uly strr¡¡cs of ltis cotrlsc, porsitivc nrotivation;
anrl n st¡rft' conviucc<l tìtab chan¡¡cs ntc rlcc(lc(I.

1,1/ltut oÍ lhc fttdtlre
'llo lush in antl arÌd a ¡'car'lo tltc cotlrsc is

a ¡Jt't-af; tcnrptntion. IIol'ct'trt', it is gc'rrcl'ally
a¡,;r'ec<l that sucli rr:tion docs not pt'ovitlc the
solution. Obsclvat,ions by dcrtbirl cdrtc¿rtionists
lhc ri'olld ovcrr tluling l'hc past rìccatlc lcacì one
to l:clicvc thlt s;onre boltl lcscalch olt the
cnllicululn is ovcltìue,

It is cnvisagcd Lhat a cui'r'iculutn conlrl bc itre-
parcd rvhich rvoultl s¿rve tinrc, und yct plovirle
justifìublc cxpansion in sol.ne atca-*. 'IJte cut-
r.'iclrlunr sìrould l:c cll-ccl,ive in insuring eally
positir.c nrotivation of 1ìre stu<lc¡rt irud provitle
bctte r coli'clation o.f thc fulrda-nrctrtal scicuccs - -
with clinical plactícc. It rnnsb give ctupìrasis
to tìre crally int¡:oduclion to the plinciples of
¡rr'cvcntii'c tlcntist|y.

Couplctl l'ii;h lcvisiotr of thc curricrtlunt a
yeal' .ìs an e¡-teLnc a.ftcl gt'atìturtion ltigltt be
considercd. 'l'hc sncccss.fui complclion of one -
)¡ear as au cxtclnc could J)e a fl¡r'thcl rctluire-
r'¡rent of tìre legal J:oai'ds befole glanling the
liccnce to plivatc plactice.

Reorictttutiott of the CtL¡'rìczLltt'¡n

Pclhaps \\'c cír.rl best rìcfilre tìre plcscni cur-
ricululn as being set up on a J,.clizont¿rl basis,
'l'he subjccts ¿ìre jntÌo(lìrcecl in stlate. I¡irst
in tl-re strata ale subjects plcsenling nortrtal
stluctui'cs; tlren follori' cor,n:ses er.:tltially re-
l¡Led to lulrction; the study of rlisezrsc plo-
ccsses, bacteliology ant-l pathology, ale ncxt
irr linc anrl lina.lly lcstoratii'e rlcntistr'¡', in-
cluding clinic¿rl placticc.

The mole intlLrisitive studcnt viervs tliis pai-
tcln c¡i"ically :rtid coirsi<ìcrs l,ìrc fir'st tr','o 5.cars
l'olk in the basic ph¡'sical antl biological
scicnce's âs plcsentilrg ccltain hurtlles rvhich
nlnsL be cLossed, brlt once l;chind, sootr to l¡e
folgotien. Iivcli tìlc paticnt tllinl<ers alìroug
the studcnt body undelstand rvith <litììculty the
lclationship beLrveelt titese f tiirtl¿ulcirt¿rl srtb-
jects and clinical 1:r'actice, bcc¿',tlse thc¡; ale
o{ten so far lcmoved from e¿rch other in the
curriculurn.

It has cvcn been lulnored that many of the
cÌinic¿rl tcachers assnlì1e the ¿ttitutle thel aftcr
the sLutlents have. conrpìctcd thr:il str.ldics in
the nlcclic¡Ì scienccs tluring the tlrst t*'o ¡'c:rls
of the course, they (tlic clinical tcachels) rvill -
tcach theur, !n the clinic, all t'lrcy rcally nced
to linorv to plactise dcntistry.

Wliile thcse attitudes olr the palt of stu(lent
and teachel ale noL the lr.rle, tlicle is enough
leserrrblance to the tnrth, that they c¿rnnot l¡e
ignolcd, .'lh¿r'e js indeed gootl tcasort for rc- -

s¿:¿r'cÌr ainleti ¿L cl,angcs rvìricll rviii lclrti to
positive motivation of studcnts, carly in the
course, \
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Evirjetrcc is at liancl thlt; nlatry schools lc-
cognisc this ploblcnr and isol:tecl nroves havc

beãn initiattrd to cope *'iLh tìre ploì-rìcur. There 
.

is utrfol'tttllateì¡' ¿n,ro¡¡t atrd even o¡rposition
frorn sorlc areas to lnajol chatlgcs. ÌIel'oic
methods rvill be requilcd if changes are to be

eflcctive.
\Yhile holding tenaciorrsìy 'uo thc olig;inal

nreniise tha'L the ,lcntal school objcctive is to
'nrodrice general prnctitiorrels, the follor"'ing
principles shc'lrltl guide cttlliculun rcfolnrels.
L. Thr uerticnl pattcrn of the 7tt'csettt cutrí-

cz¿Imn, sl¿ould be t'cplo,ee<I tcitl¿ ø pntLcrtt
wh,iclt tnigh't bc tlelined as "horizotúø\",

As an exatryle iet us consirlel teachirig the
techniquc of taking x-Ì'â:,'s. If the backg-ror'rnrl
sciences and stcps in tcchnique follorved in
orrlel'ly succcssiolr ancl \\'cre approprialcì¡'
integr:rted the interesi of the studcnt u'ou1cl.bc 

[uickcned, tiure corild be savcd and the
scicnce and ¿rrt of this phr-ase of dental educa-
tion lvculd be bcl-tel corlelated'

At once tìle cry rvili alise "bnt you can't
segnrcnt aud disìnte¡¡rate presetltll',o.".t,,"0
coi t'se outlines in ph¡-sioìo¡95', biochetnistr'5',
anatotny and othel sirrriìar subjccts. It is
true that a gleirt deal of stndy of this plocess
would be recluired. It is a'lso truc tl¡af tlie rigicl
de¡rartmctttalisatiou attd teac)ring of these

- subjects as seì)aÌ¿ìte unii;s is open to questioir.

2. Tl¿o quíck tt'ansfcr of iunelanietttul kttotu'
ledge to itt'ccli'tica! tcc!'",ûE¿tcs a¡tt! i¡zto
clit¿ical çn'acticc ís tltett o'.t secot¿rl prit¿-
cípie.

Why shcul<l ri'e delay fol trvo tcr thl'ee years
the introclt¡ction of the student to clinical plac-
tice, Ily so tloing, thc fu¡rdanrental anatot.tr¡',
his[olog-v, phl'siology ancl othcr sciellces alc a
yeaÌ' ol ts,o behincl hini 'rrefolc he loolçs into
the mouth of his filst patient. Ib is possible.
that the chief reaso¡r is associatecl rvith the
accepted ¡rractice over- the ycats or' the re-
org:rnisation u'hich s'ould undoubteclly be in-
volved in the assignluent of clinical facilities
for thc patienls. IIo*'ever.', if motivation of

' the student is acccler¿rtetl throltgìr eally intlo-
driction of the student to the paticnt then it
is imperative that this change be madc. \\rc
find it safe and rcasonable to introcluce thc
dcntal hygienist to clinic-al practice late in tìre
lìrst yea.r or at the beginning of the second
year:. ft is true that tl're hygicnist is linrited
to ¡rro¡-rhylaxis and radiology tecbrtiquc, but
she devclops skill rapidly. It is reasonable
thcn to assume thaf clental students couìd be
introduced to the clinic at the cncl of thcir
fìrst year or ear-ly in ti¡c scco¡icl year atrtl pro-
ceed rvith tlre samc opelaiions.
3. The lo,Lteì' sltggcstíon. poittts I.o lhc t'l¿irc!,

1tt'íncíplc, ttønteiy, tc estublish. ùt the cztt"
lículunt a ilro?'c logical sequellce to c!í't¡ical
pr.actÌce.

It seems illog;ical to the a'-lthor to attcnrpt
to intloclucc tÈc studcnt to thc ¡ratícnl' rvith
the constntcLiorr of altificial dcntulcs to le-
placc losl teeth' Thcre is goocl l'câsoìl to ai'guc
ih"t tho sturìcnts cìinical cxpct'icncc should
collnlcnce rvitil tlle recognilion of norlllal
healthy tissrtcs in the tnouth, then to follorv
rvith ihc pleselvatiotr of thcse tissrtcs in a

hea.ithy sfatc, then to the rccogniLion ald
treatnierlL of the vcr]' eaì:ly cllatrg;cs caused

by rtental clisease and lìnali¡' restolatiolr. of
iJst structures' This scqucncc rvor.rlcl bc logical
in an cra dcvotecl incr.'easingly to tlic practice
of positive ¡rcvcntive nle:ìsllì'cs'

The ituplcrncntation of the curricnlrtln envis-
agerl aboie rvill involve solrìc leasscssment of
tñc nse of the ph,ysical acconrmodation of tl¡e
dental school. Þerhaps even a grcatel' prob-
lenr rvill be the chatlges rcqniletl in the dentaì
staffs' philosoph¡' e¡ dental cclucation' Thc
assist¿,rice uttd i.,.lrtlgonce of the teachers of
the biological sciencc dcpartments lvill also bc

of plintary inrpoltauce.
A year of etternesh'iP

The acldition of a yeal of further expclíeuce
aftcr cotnpletion of the dcglee cotìr'sc, but bc-
fore bcin[' glantecl a licence to pr:acLise pr:i-
vately rvoirld scrve âs a useful accontpauit.ncnt
to the rcvisicn of thc cnlliculuu"l.

The ternr "cxtellreship" as used abcvc llrust
not be confnl:ed rvith the hospital intcrncship,
nor is it nreant to be conlìned to hosl'ritzrl
rontine e.nd hospitalisct! patìcnts. It couìcl be

set up as a selYice provirÌecì by the plofessiou,
unclei' the control of the plofessiou, antl as the
profcssiotr's corrtribuLion in the t'rvelfarc

Itote". Plovision of selvicc tl-rlough municipal
schocl clcntal services, I'rìral derltal scll'iccs, -

hosl-.ital derital sclviccs and tlental sclvices
opei'ated by philanthropic agencics. -{ not¡rinal
stipcnd might be paid to tìre exterue to olÌ'sct
the cost of living. The selvice tltrs lellederccl
in gainÌng fultlicr expelience rvoultl il :r stllall
measìu'e conpei-rsate for the as:';istance tlle
young gracluate receivccl oltt of Univelsity
funds in lìnartcing thc cost of Ìris cducatiolr.

Refole such an cxtelne selvice cau be in-
trodr¡cecl ltolcvet', adcclriate f acilities of this
ty¡re must bc available to accolnmoclatc all nelv
grãduates. Furtllerlllol'e, a systcur of supcr-
vision and evaluatiolt of the rr'ol'li do¡re by ,

thc extclne, must be olganisecl.
By rotating the exteute thlough sevelal

different types of services, incluclirrg; hospital
practice, ì,c $'oultl recel've general expclicnce
and fulther education.

Conclrrsion
It nol' becomes qui[c apparcnt that inrpìc-

nrentation of thc changcs stlggcsted above
must bc ¡rrccecled l-,y e:ttensive stutly attd lc-
scalclr. I'erv research plojccts in the tlcntal
lìcÌd hold oppoltunitics of fer-r'eaching in-
portencc for the entitc de¡rtal profcssion.

.t.1
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3,897.39

$ 1,903.33

$ 5,0c0.00
75.00

$ 5,075.00

t lr| Btrlatice, Deccnrbcr 31, 195ó ......

i :,;i ßolcttcc, Novembcr 30,'1957 .. '..
'.'t:s ¡lccount' 
,,,i li,tlancc, f)ccc¡ììlrcr 31, 19.í6 .. . . .

.\,1<l : Irrtercst Darlrecl to Jurrc 30, i9.í7

1, 1uÈ Bolance, Nove ¡¡rber 3t, 1957 ' . . . .

PR.]iS ID]iì'i.T'S ADDRI1S S

Cirstoiri and not the Corrstittrtion aud Rylau's of this Associatiorr
..:rcrs tlìat the PrcsiclerlL cleliver alt address at thc Artntral llceting.
.;fír. have been nrany occasiolls clurirtg the past whelì, âs a lcss
: :ir.c n¡cnrbcr of the Association, I locll<ecl forrvard t'ith kcert
' :,::'csl to the Prcsiclci.tt's nrcssagc. trlott' that tirc shoc is 01ì tlìe
'ì'.-r foot, I have cliliìculty in justiffing, in r.ny owll nlirìc1, the
l:c allottecl to the Prcsideirt on this br"rsy agendttln, cxcept that
:;lr as I call recollcct this occasiorr is thc trst on n'hich I liai'e

:.,i rirc privilege crí prcparing zLnci clclilerirrg ;L Prcsidentiai aclch'ess,
,' j. rvho knon's, I rna¡' not socrn again assumc thc nrantlc of a
:rsident. ì.'l.rcrefole, this is ur1. r..'idcrt I'o)'¡,ge in tltcsc ha!!o"r'ecl
.:rrs, al1(1, at tlic sanie tintc, it coulcl toc tltr'1"st.
lìuriug thc past fen' uronths nry tiroughts halc altcrnatccl bc-

' . r.rii thcsc coutraclictory proi;ositions, first stinrtilatccl by the
.,iicngc associatecl u,ith a nraicleli vo)'age, and thcn cluicl<ly brought
k to realitl' by the sobcring thougfit oî síngìng a sr\¡a¡ solrg.

;':tin iies thc explanation, shorilci I, cluring tltc next fcu'minutcs
' :icr bctrveen thc provocatir,c attitu<le ancl tlie old aclage ri'hich

,'ls "discretion is the better part of valor."
.\t an carly stage in the prepat'ation of thcse rcntarlis, I clecidecl
ittrn to the Pnoc4linrxcs of recent Annrial trIectings, rcad thc

'.t arltlresses clelivered b1' my predccessors, ancl f ollou' thcir leacl.'i,,\'tvcr, just as this iclea- biccanrc crystallizecl I recallccl the
' ,::'',nitiou of a mcniber of the sralf oi the Univcrsity of Tolonto,
':,\\'arCen of Hart ÌIorisc, "1'on shoukl .recognizc ihe obligation
ir.tlifTercnt, disturbing, 

"ncl 
if nccess¡.r)', eier-r rcbelliotrsl" It

''-i this challcrrge that lcd nle f ronr the scction of thc l'nocËrìurxcs
':;.t tng the Pre siclent's tìle ssage to tlie scction rlsrlally f our.rd
".rrd the eucl ol the Pnqc{uoixcs rvhere tlic Coustitution and
.'1',t's of tliis Association appear', ycaf after 1,ear, alr.¡a),s the: ::t'. I read thcnr ovcl ancl oi'er again, of coril'se iir sr.rccccding
:;':s of thc PnocËrir¡rxcs, iu the hope that there u'oulcl lle sonrc-
:.:;. difíclcnt. Iiranlil¡', durin," thc years I liavc becu in ofñce':ilis orgariization, I h¡í.,ie haci',i,¡,1'c trlc,ubic rvilir the Constitrrtion
l:i rtitlt anv othcl asDcct of thc Association's bl¡si¡rcss. It rvas' :{:;rl tlìat rthilc it, a þrovocatile nroocl'l shoulcl c1,c ,n'ith sourc

'/ 3q- .3ü I I .5 s1 fi a,* iì ; i'.:r D ,5"L
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rnisgivings the Corrstitution ancl Bylau's, e\¡cn to the point i,i
recon.ullcrlcling tliat thel' should bc revieu'ccl, reviscd, ancl rcu'ritt.i:,

Jt 'ri'as pcrhaps no coincirlcrlce t'llat aboiit thc tinlc this clccisi,.,::

u'as nracle so to rcconrnlclicl, lla)'tltonci J. Nagle and his rltl II',
Corrrnittec, aplloirrtcd l.'1' tlrc I--recLrtivc Corrrrrrittcc to stttcl¡' ulir.'
au(l ttrcans of estal-,lislrirq a Cclltt'a1 Olficc, also cattic to tlic ct,::-
clusior.r that the prcsent Constitution ancl Iì1'larvs rvoulcl havc trr l,-
reu'ritten in orcfcl to {aciiitate the establishtrlcut of a perttìíul,-';ì:
oflìce for thc ¡\ssociation u'ith a full-tinle lixecutive Seclctarl' ¡¡,'
give tlie incumbct'tt of that ncr'v office a rcasonalllc degrce ,r;

securit¡'.
In order to expedite nlattcrs an Advisory Corlrnrittce to tL':

Presiclcnt u'as ilarrìccl sevel'al tlrotrths ago to stucly these clocttnlcrti.
and one nrctnber of that ,A.c1r'isor1' Couttrlittee, llalìlely, Geral<l ll.
Tiurtuons, urrdcrtoolt to do sotle l.romcrçork ollc \\'eek-end. Tìlc
result u'as a dra{t of a rer,iscd Constitution ancl Bylarvs. As lol:
are ¡lo\\'a\\'arc, this proposccl rcvision ltas becr.r sttrclicd since l'.,

the lixccrrtir,e Comnrlttcè ancl distril¡utccl to the tnetnber ot'gtrr:-

izatiorrs f or considcrat ion. \Vc are dccl'lf illclcbtccl to I)r.
Tinulro¡s for his ¡rany valua'l¡lc cotrtril¡utioirs to this Associati,.'::
and ttori', once agaitr,-ior ltis help and aclr'icc. Wc are also iii-

debtecl to I-Iarry L1,ons, rvho has also assisted b1' giving his conns.''i

in tlris trrrtler iitìiirrg.
For a nu*.rber of ycars thc: clesilaliilitv of , ancl 1:rtterl1'.the tt'gciri

neecl for, the establislintcnt of a Central Ollice for thc Associati"ir
ha'r'e fcaitrrecl pronrinentl;-' ìn the Prcsident's adclress. A stcp .t'i
this mzrgnitucle anci inrpórtartce iuvolvcs a great deal of careir:l
sttid¡' aird plarrning. Ûr.rf orcscen tiilfictrlties ha"'e becn lirroï::
before to clélay si'r'Ílar p'ojccts' \\¡e have alreacll' ai1uc1ecl to ti ':

lirrritations of- the presenl Consiitution arrcl R;'larvs. \\¡e ar.'

encotlragcd, hot'ever, by the stlong sullpolt gilcñ by thc ttretttl"i
organizations ancl rve are co¡ficleirt that ç'ithotrt trlttclt fttrtlrr:
deìây you tvill be given an opporttlnity to ratify the Frnal phr'-'

of the project. On behalf oi the l\ssociatiorl. I s'atrt to pav trtl'rr'''
to Ra¡;r,roircl J. Naglc a'cl lris Co'r'littcc *'¡o har.c pairrstal<irr3i,
exploi'ed tire irany raniifications of this urrdertal<ing.

During tlie past ferv clal's the fr-rterrt¡-tiorlal Associatiolr f' r

Dental Research has held its Annual \Icetiug. 1-he cttt'rcrtt 1tr'"'
gran.r of thc Intcrnational ;\ssociation for I)crltal Researcli prtls('ìll'
Ëonspicrrous eviclcrice oi the cotuprchctrsit-c fielcl in q'hicit i-csc:rr'¡l

r-o.Ë.r, arc now etrgagc<I. Tlie grou'th of tliis ot'gatrization lr:''

becn renrarkal¡le.'lrhJ ¡\nlcricarr"Associatiort of ñcutal Sclr''"1'
add the lttternatiotlal Associatiorl for Dcutal Resealch have 1't"''
pcrecl siclc by sidc. It is axiornatic tliat lnelr ancl .\Yoll1cll elrgr::r':
in dcntal eclircation shotrld be vitaily corlcerlled rvith the actl\'r' ('
ancl accotnplishrucrtts of tlrc resear:ch tt'orker, ancl for tltc s:'i':''
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t.r:ìso¡tS the reverse is true. Fl'onl tirlre to ti¡re in recent.l'e-ars, alld

i,,. .,.n.io,,r rcaso¡s, ¡one of g'|ich sec¡.r to r-¡c to lle ¡'cll-iortncleti,
,1,.'i trrtr ar-isc¡l thc stlggestioll that the Illtcrnational ¡\ssociation

' iln' ll."roi Iì.cscarch a"r"rcl thc 1\nre t'ican ¡\ssociatiorl of l)crrtal
i.iroolt rniglrt go tlicìr seilarate rt'ays atrcl irrcct at difi'cl'ent tirlrcs

,,ì,i in ¿iftätcrri placcs. it'is unreãlistic evcn to considcr stlch a

,",..isf,Ãtent aflecting t*'o orgauiz-ations 
''l.rose 

ittterests arc clirectcd
,ìi,.,,.iilu tou'arcl thc-sanrc o|jcctivc-pr6r'icli¡g at cffcctir-c ¡caltlr

,.rri.c io thc prrlrlic. It u'orrkl lte ullfot'ttrltatc, to say tìrc lc'ast,

,i'tli. t.l.ntlcss trettcl torvarcl'scgtllentatioll of thc pro{cssiotls illto
rlr..cialt1, groul)s were perulittcci- to Scparate these t$'o 01 gaÌliza-

,irì, ,,rí,oi. inicrcsts arô i'scpa'a¡1e. It rvas logical tliat.a Gcrlcral

S.,tion sPollsoïecl jointll' bl' tltc lntclnational Association {or

ìt..,iioi n"!.nrch a¡á tlic Arúrica¡ Associatio' of l)c'tal Sc¡ools

,r-,iif¿ f. arrallgcd f or- tliis lricctirlg on the gcrìcral tire nre,- "'l¡e
l¡terrelationshi¡i betn'eeu Rescalch arlcl Ecltrcation in Iloclcr¡r
ì )cnt istry."

Ii the intcrcst of thc practicing dentist in research activities has

l,rcn cliscouraging, pcrhãps ll.e Ca¡ apportiou sol.ue of the blarne

l,r rhe dcntal sittoõt.- Iì'ailure to provicic the dentist \Tith arr a\\'Are-
::rss of rescarch in his stuclent cial's introdr.tces thc possibilitl' that
l:is practice expcficncc rvill fall sliort of rendcliug a b|oacl hcalth
,.rri... On tÎtc otl-rcr l-rancl, thc stuclcnt \\'lto is nitr-turcd itr an

:r:rrrosplierc ¡'here the scicntifìc spìrit pt-et'ails, is. ¡¡ore lil<el.r' to

¡raduàte iniltuecl $,ith tl.re spirit óf iirçrir1', ancl in turn to haÏe
.orìcel.n for the total paticnt. ft.re knoir'leilge tliat activc rescat'ch
i. in progrcss in a clcnial school shorrlcl liot lle restrictecl to grachrate
rliulcìtts"ancl staf1. The unclclgracittate stticlents shouicl be exposccl
l,¡ this activitl,, eYcu if onll' ltricfly. In sotnc schools, stl1l11l1er

r i)i)ortrulitics iri the ¡esearcli laboritolies arc spousorecl s'ith the
:,i,i of stuclentships. Sr-rch institutiotts leport retrlarlcable interest
t,., the stuclent bócly iir the over'-all progr:am,_thc cft-ect of u'hiclt
r,:rv L¡e far-reacIiríg f ro¡r tl.re standpoìrlt of te;iching, research'
:,:r,l the practice of clcntistty.

\\'e are honorcd to nttt.nl¡er alt.totlg our distingtrislted lisit-ors
.il this niccting, lì\'r:on S. Ilollinshcacl, fornrcrll' Presitlcnt oI Coc
il',llcgc in Ccìial iìapiils, Iorva, anrl latcl;'Dircclor of tlrc Tecli-
';i'¡rl Assistance l)cpãr'truent of UNIlSCO in Palis. -As y-'ort are
rrÌare, I)r. Flollinslrcacl has becn appoirrtecl Director of the Survey
í l)cntistry. 'I'his Association his previorrsly indicatccl its clesire

: ' hc hclpfú1 in thc stucly of clcntal éducation. Po¡rttlatiorr.trends,
':t tlcvclonulcnt of a nci social olclcr, art¡l pulrlic irrtcrcst itl colrt-
,:thcnsivc hcaltli serviccs havc provicled a ìrcrv l-rackclrop for the
';'riessional cclt¡cation sccilc sillcè thc ltriblication oi ,tl Course of
\ìlirJ-f i¡, Duttístry uy this Associatiori irr tlrtr carl,v 1930's.

l'crhaps rvc shótrlcl hccd thc ollscrvation o[ \\¡ard l)ar'lcy rvho
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spoltc orr tlic srl.¡icct o{ "'L'hc I'rlllicirtic_rrrs of l)oprrlatic_,rr Trcrcls r,,Ilealth'" lIc co,crucrc¿ l,lr iháì,sììi-ri,låtor.;,,s acrrrr.css *.ith riri:clialienge:
As t'c look i'to tlre firtrrr.c, f 1ì:irlr tl:ai trvo tlriu¡3s".ar.c. goirrg to-l'r¡,¡.,;..bot' prcdicatctl uno;¡ ttr" cãuUìì'r,.i 'i;;;;;.; rn eJtcciivcrrcss of 

'ì;,ir 
.sc'r'icc-parricLrrarlì i, tt,. 

"t.n" 
åì- p;ì;ì,ii;,',-^'d u¡_o-u tl,c i,,.r.,i.i,, .a\\'arcr)css an'J i.rtlrcsr ,ri it'c r,ììrrñå i','rì.'å'rìi, ,., u;.c. ..r'hc first oi tr,.is t'at thc recds of o'', ¡,c,1,1c'for ;-r;iìr,ì;;i'i';ar,.lr scri.iccs 

"r" goi,,g ¡|'i.nrore arrc.l r¡r.Lc a'rrrcciat".r.'Trt. r..åirìì ìiì il"iì as 
'rat 

rra¡r¡rcrs, tlrc dcrr¡:. jfor bctte'arrcr niorc rr"irùi ,.iu'i..-r.'ß;ii,* i; aplrro;rcrr 
'rorc croscrl,i..rreetl' I¡r otlrcr riorrls' 1r¡¡ ga1, bct*'ce'"i,.ììÌt:i r'.c¿,, a.utr dcrra'cr for Ir..,ì:.:scrvice is going to bciou¡c rìarro\\cr alrtl narLorver.. (pxoc¡:1.;ur.xcs: .\\,. Ii.Kellogg tioundariorr Co,, l.,"uc.]' Jï,, J"är ii),' i rrr,..¡

To r.rcci this siirratio' .o faÃs ¿.,ìtoi'l .nlti scr.vice is concerrc,r,eithc' tlrc Lcsc¿r'crr rt'otii.r.-uiir;;;;,,;ä" rrs rvith rrror.c positircprc'cn t i'e rr (,a s u rcs arcl so'.c,1,,.ã íi;; ;,.;¡,';",. lì ;; ;,,;;;;:rälì.dcrtists grarlrrarirrs cacl, yca,:iii,ìrirrï'*,liì1,, 
"i,g;t,'t.¿;;;;.;1,.,rvhiclr is alarrrirc'l;rrcr ptotratrt¡'";t;;.""r,.*'.. .¡\s a' aitcrnati.'c r,,inc'casirrg 

.thc ,rirber' år o.,.,tItr,"ih.'.ià,,r;rt'. ,,ha.ds,, nri!ht L.r'crcascrl tlr'orrgh rrrc grcater usc aiicr bctt.tini.g,^üå,; ,r;i,ìiii,.persorrel in thc clc'tãl officc. T'h" siiiu.y of Dertar Ilcrrrcatio:icorld fi'cl here a ,rost fertire fi;i¡ l;; sttrcry. Isolatecr effor-i.ha'e bce* rcrorrctr irl,c,c cf itar';;';lt rrrvc soirgrrf to guidc iì,.:rr'dcryradtiaic clcirrar .t,'¿.ìri-ììì ;;;;i;',,,,,kc ure,rosr cffccrir.,
::^" :l au.xiliarl, p,.i-sonncl. It coulcl'¡ã tf,nt n,tilt;ptã ú.""nt'iä,1,iacc*c t'o' a *'ell-i*tcgrarc<Jprari irr tirr: crentJ .ãh;ii;;- ;;;ì;i, Jtlic officc te¿*r. 'j'rrc oìlci'roe¿'.¿ u,i l.l,-s, ìrlrrarc ,.i*ä,,ì.',,ìio:i,i'¡,.rclic'cil at tlre cti,ric¿rr.rc'cr; r,'itiri,i ¿";ñ,;;; ii;i,ir^;ì;;,;';'.*;ï¿:,,,,.
source of trai'ecr auxiriary pc.r-so''cl ,.iiirJ r,"ià,,1å'ïi"ìilrriå'i,,,rt'c'.v'gracl'arc *'otrrcr úci..'r"r; ;l,;;;i."i ;,;;i",;i.;,,i;,,r'"i',i,..value of tc:rrrr*'u'k iu. thc crcrrta'r oni... 

-'it 
is .,o,,..iirrlii.'ìr,"i ir,..

9.:ol rìarpo\\:er'ror.rrc'r 
"right ne-ãiicviate¿ pliiti"rry^ìr""'j"ri-

scale prograur of integration r-r.ere to become a^realitl.lIt ís articiuutc. tlral tlrc 
'c*, ,t,,Aj, ár: O",lral ec'rcatiorr ryill *ir,Jcorsiclcrariori to rlrc .n'..,1ìì."ö'ir "i.ïii,.;r."^ iïï'ïlt "i,.î..r

about tcaclrer trairrirrg, brrt *'c l"i",ot'g,ìì,ì:artcc trrat trrc i'cii'iciruilso tr¿ri'cd rviil becoricl" g;rt.ir-ì;;.ir..".,,p"rri. of guicriug stu<rt,ri.o'er a'd arotr'cl 
'lorrr<ls'of clcr¿rir, ',t;rii,ï,,t bcco'ri'g sirlctr.acrt.,re'route io tlre co'e of trrc surrject. Is it p"ir;irrãï,"i'ii,.;ì;;;;:ìü

ovcrloa<lcct cu'r'icrrrur'_ir trrc crcntaf ,;i;;i ;;;",:.nåi,iJii"äi',ì,.
te.ncleuc¡' of so're teachers to ou.iloãJ iùc stucicnt rvith 

'rass.sof detail, irstcad of l,rescrrtírrg " lni.r,,fì1,-1,rcp"rccl syrrt'csis o;thc inrportiLnt facts pcr.tainirre io lr;, ,uiri.Zt I
.. the'agrrr', r't rrray bc that the prepiolóssio'al tr.ai'illo is rcsro'-sibre for rrrc tc.dc'cv of sru<rcris iã r,;i;;;'i"'",i,i,äiriÌ',iÌ..,.

and dçtails of lesscr iírtp;t;;;ì;;;'rä,ir..'ii,ï,, being echrcarccr to sc.r;out principles. T-his.tèrdcncy'o' trre 1,.,:t of fh. .i;¿i.,rt'i, u..,u'rclate<l to the cfl'ccrivcrcss óf trre te¿rcrii,rg, Èåtrri,,^riiìJ'p,""r.,,,
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Atrcricen Associction ol Dcittal Sclrcols 4L

, :,! ¡'a¡' bc rcsporrsible, ilr a nlcasrlrc, fol' the strrr'!cnt ovcr-loadirrt"
. , r'u'í curricl;lrur. Jihis situltio. iaiscs tlrc all-iurp'r-ri 'ri tã1,iË
í "\\Iho shorrlcl str-rd1' for a professioilal car-eer-itr ortr caic
i,:lristrl'?" The aclmi-ssiort of j'or,ng' n.lcn ancl worìrell rvho havJ
::.c ¡otcnlial to nlatulc iuto lcsponsilrle prolcssional citizens l.hen
, 1¡r^rsc(l to a-thor-orrgli iudoctrin:Ltiou ilr crllical concluct arrcl plofcs-
.: ,¡al attitudes llla)/ bc nrorc inrportant th¿in l-hat rvc tcacli tlient.
': i:e rliflìculty of pleclctertnir.riug this qrralitf is aclnrittcd, but rrntil
.l is proven inrpossible to nreasnre, it rcquircs onr earncst attention.

'i'he Fourteenth Conglcss on, Dcntal Jiclrrcation and Licensurc
:Llti in Chicago on-_Fcbluarl'1, 1958, rrnclcl'thc auspices of tiie
i'..,1r¡lcil on Dental Dduc;Ltion of the Anrerican Dental-Associatiorr
ì :ought into f octrs scverai uniclirc expct'iutents in clental educatio¡r.
j'ire-;e and sirnilar eflolts, clesignerJ firstl¡. to improve the slii1l and
,.:ll,rlarsliip- of g.racluates, secondll' to olfset the dent¿rl nlanpo\\,er
: :i,blcm u,hicir in sollrc areas lias bcconle critical, and thiräI1' tol':rirc thc dcvclopmcnt of tlrc highest ethical sianclarcls ot.,íong

iure rnelnbeLs of the proicssioll, shoulcl be encouragecl, Slavisir
.: ,licrence to a rigid ctrlricrrlunt pattcr-n must nevci beconrc the
.l.ici concern of dcntal edLication.

it is nry opinion that o¡rc of tlie niajor shortcomings of the
i'r-rcrìt.dç1t.al curriculunr js thc linritecl ilegr-ee of flexilìility per-
:ilrcil incii'iciuai stuclc'ts i' rclation to thcir rate of ptogr.õs iu a

.liss. Thcre is a rvicie variatio' i' the capabilities, 
-the-irtcrcsts

',,1. nlotivaLirrg factors atìlotìg tllc nlcnlLrcrls o{ a largc class of
l::'lcilts. undcl otrr present q'stem, it is cousidci'ecl urieconol.nical

.:: lirrrinssible to treaf each strrclcnt in a 1:rrge class as an incliviclual

.r'il u'ithout refcrence to tlie progress of tlú total class. .i\ncl yet,
;..rinps the li'itations rve feai- iriprovicling fr.eeclour for the bLíghi
,'lntls ancl slcillfr"rl iiands to forge ahcacl ãre ,rrore acacle¡iic tlîn
I .rl. A stucl¡' of _nlotir-ati<rn õf strrrlclrts a.n11 soruc rcarr.ír1rgc-' '.nt of corlrscs in kecping with the ûnclings, rvould, I belin,c,"be
¡ rrvclation to nlost of us. All cclucation is a d1'nauric I)roccss:::i[ dq¡1¿t eclucatiou lllrlst be no exception.

lrt conclusion let me aclcl that I arn clecpl1, conscious of the::iiilcgc that has bcen nlille in scr\:ilìg this'¡issociation, first ont l'.xccutive Conrurittee, ancl then duiing thc past i2 nionths as
' :r:-.idc¡lt. I have profitccl in man1, u.a1.i tlrroïghout this expe-'ùrÌce, ¡rot the icast-of rl'hiclr has béen tlíc fine feïo,¡.ship enjoj.ccl-':ll¡ the're'rbers of se'eral Esecrrti'c co'lr.rittecs rvitli l'liicL I'-'r': scrvcrl. f ha.,'e aiu'a;'s been full of aclnlir-ation for thc nrag-" ;:c':nt.job done b1' or-rr- ófiìcicnt Sccr-etar1', ìIarion W. ÀIcCria.
"i rcc lìilì1 in action at closc range is âlnrost'nrl,stiff ing. All tire:-.¡!]s for. u'hich he is resl>onsilie throtrghorrt'the .vcir. ,..,.,r ìot.,..t"tu. thcir proper. ¡.iaces t,itllout eiïort-as thoirgh he l,ere' 'r:g r'hat colìtes'at'rally. But he gives'rc'o ass-rlrancc that

'ill i:
fr.

il \':'
t u.:'
t r;ic l

,íìf t:
<,í
l¡:¡'
ei:l

l't') I

'-Ìr¡



úf!b

42 Proccctlíngs ul thc T'hitty-fftlt Anriual Ì'ltctittg

I have bccn in olfice as Presiclent' A Prcsident, I atn told, is a

nran u'ho gocs about rvith a 1\¡orried ioolt--on the facc of thc

Sccretarl'. 
"f'a,a ,l",,", scen hit-u look rt'orriecl 1'ct-so ¿t'11r 1'otìi'

orvn coriclusiotts.
I riant to pay a particular trillutc to otir. gcnial Editol' oi thc

Jountal of Dànt I.iducutiott, Charle.s \\¡' Cr¿.ig, aud to thc Br"rsincss

It{anagcr', Ci-rarlcs A. Scrit'erlcr. }'or pcrsotral reasons, Dr' .Craig
was altxlotls a )¡ear or tltore ago to reii'cluish t¡c post as EditoL,
but because of ihc ltcncling esi¿rl¡lisirrnent oi a Cent¡al Office and

.1i"r,0., rvllicli rliigirt bc -ex¡rcctcr.l thcn, hc agrcccl, after ìrrtrclr

ocrstiasio,-, by t¡c lixccutii-c Crì¡r¡',ittcc, to c¿rt')'otl. I do rlot ¡a',c

io enrphasizó tlle firrc job irc has done-1'ott reccivc atttplc cviclctl,:e

of thai lact in cach cltìaltcrlf issue of the Jour¡tal'
The Association h^as a dée1> i'tcrcst irr several projects tron' in

pl.ogrcss. The fitr'cl f or Dêntal liducation .is t'alti'g slorv, 
^¡rri

åouï.,a f,:ogr..t. T¡is lruncl *'ill bcco'rc a vital folce i' the fieid

of dcnial cclucatiorlal rescarch.
'Ihe cstablishrnent oI the Ccntral Office ¡'i11 proyide a llltlclì-

necclcrl focai poìnt ior the busitrcss of tlie Association and for thc

intcgration of out clforts on l;cll¿tlf of dciltal cdrrcation'
.Iïre cclLrcational aspccts of the Sir'r'cy of l)c'tisi'iy to bc co'l-

pletccl clrrlilig tlrc ncxt tivo 1'cars ltill sc¡'r'e as a Stlllìtllt1S to tlìt'
iiãi¡¡.ir oi'tlie ¡\ssoci¿rtìon.'lile ¡ccorrlirreuclations forthconring
il-ãur the Sun'ey u'il1 nrcrit û'Llr scrioiis study.:rlcl corrsidcralioll',

I thank yott:igain for afforcling rne the plivilege ot servlrlg tlì'
Associatiorí as its Prcsideltt. Ànci noq, oil $,ith the_ prograttl

i\î;;t il;t le l.ra'c *,orked harcl to 
'ral<e 

it a goocl or1c. I cor¡r'rerr¡l

it to vou...'iViã"-pt.siclent 
Rollert \\¡' i\'IcNult¡', u'ho had assuurcd the

.t,i;i rtliril. liresi<lc:rt lillis gavc his r\rlrlicss, a,iroirrtcrl a refct'cnc''

.o,ìì,'iti.. colrsistirìg of IIãr'r¡' L1 ons, GeralcÎ-l). Ti'rr'ons, att'J

gnrãl¿ J. ì{o¡'es, Cîairnrart, tô corrsicler the Adcliess']

REPOIìT OF TIIE BOÅRD OF DIRËCTORS ITUì{D ITOIì

DtrNTAL IIDUC'\TÌON, IN CORPOIìi\TEIf

Gracluai clcr.clopntcnt of the Fund for Dental Ìiclr-tcatiotr, Irrctrr'-

ooratccl. can bc l.ät,ortetl at this tirrrc, bttt proglcss has bccrr slotç

L..o,,r.'of the clcsi'c of tlre ulcnrbcl's of thc ßolirrl ol Directr'r''
lo ,riot.. no nristakcs. 'lhe l3oarcl, consisting of John lì._lìtrhlc:'.

W;lì;ãiìi R. trInnn, Nlariãn \\¡' \'IcÓrea, Flaro"lcl J.-Noyes, \\¡c'd¡ll
ö.-'Þätil", Ro1',.,tóttJ j. Ñ"gt., l/íce-Presiclcttl, aud-i\'Ia'na'cl Ii'
Hl¡", prrr;dcr¡¡, lias ntet oil se'eral occasions aud has discttss.':

;r;lË¿r új'itrrión thc Frrncl can beconre nrore active ancl rrscfrrl."'iÇ-ioìio,ring ,..oìritiã' t,.gi,.,g sripport of the lrr.rrrcl f or Dcrt''.i

Eclucatio,' o.nr'' oppioi.e¿ by- t1ñ triecritir-e Con*'ittce of thi

: l::

t,-i

ti:
I":
(r '
(..

¡,1

il
I i:r

¡.i

t.
cl

!



ñ*r
tÊ

4
'lllln J.ulrs,\L oË 't'IID iis'r'.tltlt-r ìit'rlrt- r\ssot'!r i:' , 1¡çr-rs'l', ì{)5v

\\¡i11 toilli)'s 1rlittts siiLis[f ioIrlt-'LLoii-'s ilcccl" ?

iìo¡'C. Èllis, D.i-r.-q-, M'Sc'D', i:'i''s'' R'C'5

th" lirôtrìr is ro,!.,.

.,irptor ¡rl;t)' Llrìculi,r
f,rr stu(lcnis. I-cilJ I'l

,,r.'-clioical trch;,i':
'rrotltcr-liJ:c tcu:lr
tcclrniqiie -- rctì tii i,'
huri.l¡:;itcc ntir¡' iI:l;.i
;¡ tirc praclicu ci tr

Wc coulcl rcc¡lì
nrldc ovcr the ¡;l'-s

hlìvc allecteci tno lr

r!:nt ancl thc Pl'ilctit
rionecl abovc irave t
hrií ,le¡rtil.) ilriri l
lccn ttle homc ol" c

Thc 'fanrilY dc;ri
hc:n the t¡asìs for t

plst--ancl it rvill I

lrr.)r r,¡¡¡ll¡r.¡J¡r rt¡ L¡¡

Ily u'a¡' of co;ìif
,lriced marr¡' t'cars
Irrnt kncrrvn us tir,-'

dçrntic nlajor' r','iiir
in¡¡ a litniterl nLrr
orihodontics irt tl,:
c(ìr!rsc. l ircr',: i.
....,rt.^,t ^.-.' 1- - .--
lr¡!(¡rl/!l ¡¡tc\J uv J'¡

rlhose train!rt¡ irr ;

.rood ¿is thosc ü'lii
,-.1,,.¡'-,.:,. t '

ot postgrrdtrat,:
Iior,,,c','cr', thc ol;r,'
L!rli,-' cor!rsc is to i,
Ìrq. nrlt Sr>r'Cirl!.r'

IÌ r',,e po;'n',il
un(icrgrâ(l[iatc c::
.r;cept it as soi¡, I

'lontics, \r/c fr'ìLIt' j'-
.¡cciillli,:s. V'/ith i

liis dil'cction--,ì
:raititiongrs ccltj.:
rrrmil;' deriii::. Í
iirturc? Tiic'i¿ui,i
:rrg-_lef's trc tì'rÌ
'rnaciousl)' to tir.r

I h,,.,,a ttu .,.,. ,

--- 1,_.1r i1¡lrlr!, ir.
:'rerrlri:! lrtil tl¡C,i

Dtrring lhc pirst ferv ycars I blvc ap-

Ðcat cd ii ¡ ntìlllbrl' o!" ttlrf;rririliirl' ¡'olcs,

not alto¡ctlrcl' b;' clroicc, l'trt l')' 1lr1' l'6r'cc

of cir.r-ìtnst¡n".t. 'l'hesc rolcs havc in-

cl,,,l.ct: 'tttotttty grubhcr'in thc c¡'c:s of

ih" Got'.rntle'tit atltl Govct nol's ol thc

Úrriver.sit)';'bt'Íc noír' to atr arcl.ritcct;

It,,tr',, ¡u'iltc flash of thc Univcrsit¡' of
,:.-^ r'-nSÌt'uctictl ì)t'l)ir![-I OIOnt(, lrtlrl(rl'rij ! L'

"*,lt, ^"c1 
slrtt'"-llr¡"cr to thc scniol stafl

n-t.nlil"t* rl'llo, at ouc ancl thc sante tiulc'

huu" l,r.,,t caiiyiilg' cn a fllll ecllllinistl-a'

iiu. n,tO tcaclrii,g lc'ail rvhilc planning for

ii*i. .t.p^rtnrcits in a llew clcntal

btrilclirrg.

We. ¿,rc i.to lotl!!cr h¿rttnt":cl at night

bl' tlltr lìllnv a¡rllirlition ot- solnctlring

tirt rrrig,lrl l-':, fol b¡' d:r¡' \"c.scc'. rll

rcalitl', ìt tt.tt' h,,nt" fr¡r' tlciitrrl c'lttcrrtiotl

ancl icscarch ltori' ttearitl-tl cc'rtitplctiotl' T

âll1 noi goilrg to btlrtlctl 1'or-r rvith ¿l nlítss

àì br.titl.ä"g tl¡tail, even thotrglh I havc

lcalnt l, ncr*'llingrrigc antl cotlltl l'ccitt:

lìgtilcs rcr;,.'ciirlg ¡ti'' ¡¡¡¡rr¡|t'r' ol'rttrtl"'iä,,,r' 
n,,rl itttttttlitts' u'hich arc incltlcecl in

(h. nln,,, 6¡' 1þ¿ silc ol lltc 't''ilìtrg sollit't'
anr ' L,t ¡ ttclt l¡rcal: cr't''

Thror'r gh out tlr e- secm irl gl 1' enclI css pl ir n-

ning thai. has gone- oi'r in rclatioii to thc

pitl:ti.nt plarrt, tlrose of us closcst to thc

próject l'teve conle to realizt: that ol't¡:

åhiéi 
"u,,..,'tl 

nrttst be lvlrctlrcr'tocllry's
ullr¡rs for t!t-lttlll ctlttc¿rtion rvill satisl'y

i,r,t,o,,,'u,,', rìL-c(ls" Rut fir'st a rvortl ahottt

the Prcscnt'
'ft,; builcling at. 230 College Strcct'

occr'pieil bv tliu F¿rctrltv oi l)cntistly' i:;

just ñlt1' )'ùars ol(1. lt has scri'ccl thc pro-

fcssiotl rveii. Witilin iLs rvaiis ¿t itc'l ':
stuCents h:rvc beclr itlstrtlctecl [r¡'ìr'r
tcachcrs. so that ttport gl'acìrtlrIit'rtl tir'- "
stuclctris \4'¿¡c rc¡t(l) io â3iìLì;ììc tl''cii ;':'
fcssional rcsponsibìlitie's The c¡ltl l¡r;il'l

ing hc¿rrs nrrttc tcstilttony to tltt: tr' ':
.li,itcs thlrt "lrllvc tltkctt pllcc irr "l'l-'
that inrplt-lvclllcnts ill tlle cttrricttli;r:

alid rr¡w i. .:ì;ilic¡l 1;lccc'dl:ic: ;;:i3l:: l '
taught to (lc¡ltal sltl(lcnts'

I am stlre rrrany of YoLl can tcc¿ill rt't::

ori'n sttttlcnt clays. 'btlt ior thc srtl'c '':
tlrose q'ho havc gtaclttatccl l"'ithirl coi:.

nrrlativcly rccctrt titrtcs - 
thc i"st iìitt

io tl'cnti' )'ciìrs - lct lnc lt'cbrtl l l:"

ol thc chltttgcs that i havc sccn l!r ìj;'
prrst thil i1'-fivc yc¿ìi s. l)ei-itiitc lrcith':i'

i,l",.ttcgttiitt tccJa¡') \'vas achtr:r'rrl ì"

ùtlr,-.tioì'sl)'glirlling tô ¿lrì acctii'atc fil l:
joinrs irci"rvecti ¡i'l''ct;l;iiii'gii;'.',irlrr.:l-
each car'.r'ing tri'o ol thlcc tccth' f : ''

ioinl. hatl 
'to L" ...'-"''rtc so tilitt tlr': ''

'..nit" iotrni'tg thc tlirrl!trt'e bric ¿rtltl lr"l'

ing thc pinl' 3Lrm '^¡'iQlrs in pìlcc.rr" :''

noì g.t thrctrgh bcl-""'cen the biocls ""''
iãi,t't". tlari;. linc. rt iiternlii tool'. i" ":,

In c¿rsc )otl itlc t¡t:i la;i:ili:';-.\\illì 1..

clnitc, lct r,lc rctlrilrtì l'ot! th'tf iT \"'ls l:

gi".i-ä""iI.',it nratcri¡'! tlrltil ahorrt liii.l
y.,,tt ngo. 'i'oclil1', thc rVcr n-g'c (ljrnt.ll '.

clcrlt rlocs !'ct scc vttlclrllitc- oi'lilr\)"" '

jo1's of r"'oil:ing rvìth it.

'l-hcn tirc:'e \\'as tlìc foot cnginc' S'';r '

tilttcs rvc ntattltgctl to s¡lcctl it ttf itt'.'
crnl. htttrrlretl r.¡r'lrt.'s. lt sotttltls. iot': '

nuru ¡,, lcrnls oit 1¡'rtlay's s];cctis' ì'¡'' t -'
LrrJ ricntlrl .i-iii at lt í'-,r' -itoi¡s'llrti i ¡ ^'

,r',r, u..,,ai,.,,:rll)' ltvlrii'it'ìc i\ì stll(i-'rì!'

./
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,irot(rt is 1o(liìy. Iltlt to'ììoirc""'thc
,.ir- n't.V bccolrie strlltlartl liltti¡iitr.'nt
.;,,.;,;r.ír. ì-ctrlttirlg to opcl'ltc irr tlt':

.ii,ìi.tt t..lt'ticirtc coutsc r"'itlr tlrc

ll'.', lji, touch --- tlrc l!Gi¡ií'bi'tt";ll
.,i,'u. -- l'ccluil c(l rvitl; thc ail'ctol'

. ,"ìt .o ntny i-rrtrodtrcc a lìc\\' aPnloÍrcl!

,il' ptncticc ol opcrativc dcntislly'

ì\'c cor¡lcl recall solne othcr atlr'¿tllces
'ì,] 

ou.t lhc past fcrv tlccatlcs rvhiclr
''" 

,rfl'ccletl tlrc lifc oI tlrc tlcrltll sttt-

lirncl thc prrrctitioncl, bt¡t llrosc ¡rrcn-

,ri u¡o"a 
-h;ivc 

talictr Plircc <lLlrirrg tltc

:'ccnttrry that 23'0 Collcge Strcc" hrls

:l thc hotne of clcnt¿rl sttl<.lcnts'

lhe 'family clc¡ltist teaching plan' h-as

..n the basi.s for otll' progranlnrc in thc

,t-ancl it rvill contirlue rvith incrcas-

: r'nrphasis in the ftrtLrre'

[]r \,,1Y of contrast, one school intro-
.--.:,1 n-,ony ycars ago a sPccial ctttrictt-
':¡ knoii'n ai thc 'untlt:rgr¿ìcluíltc ortho-

iiic majoi' *'ith thc otrjcctivc of tr¡''in-

:. a limite.t rlunrbcl'of spccialists in
:lodontics iti the regtrlal' ttncìergraclttatc

:jr\c. Thcre is no clen.ving th''t tl ¡is

rihod may be prodtrctivc of gratltratcs

"rse tra!ning in this silcciitlt)' ficld is as

'..1 ¡,s those.l'ho pt'occci!, i'car: aftcl'
',,lultion in clcr-r1istry, thlough gra(l'rlrtc
: postgradLrafc or'tho(lolìtic cotlrscs'
' tt.ttt, the otrjcctivc of an trrldclgratl-
1' cotltse is to train gctiet'al practition-
,. not spccillists.
tf rvc pcrniit s¡rccializatiorr in thc

'ilcrgracluate dcutal cottrsc, and if lve

'::tpt it as sot¡ncl ¡rrocctlurc for ortho- 
'

.:rlics, rve must acccpt it for all thc other

":cialtics. With the fìootl gates opcn in
' r tlircction -- \\'hcrc are thc gcnei:al
':';titioners cornitrg fronl, rr'hcre are thc
'-:rily dentists colring from' in the
:'.rrc'? 'l'he 'family cloctor' is clisa¡rllcar-
i*-lct's bc clificl.crtt ---ancl holcl otl
iiciousl¡, to thc fanrill' tlcniist.
I hrve no quarrcl u'ith tht: spcciÍtlties

' ;rnd indcerl, in ccrtain arc'rs tltey ltre

":¡ttial ancl thc tle ntal sclì(,üls tDLlst pi"o-

\.,i(lrl coìrric\ for thc training, ol spccillists
irr thei'' ^r':r!tttlo !rl-oll Íllììnìcs' i,l tllc irl-

icr".t, oiproviclirlil thc nlírxinltìnl spccial-

ist sci viccs to tlrc PLrlrlic

I.ìoivcvcr', so long as thc initills E' ancl

F Arc rcprcsctltcd qtrarltitativcly by

siz-cable lìgLrr:cs in thc D'll'F' ratc, as

thcy arc tãclal', then thc gcnclal. prac.ti-

tioricr - - tl.re fr.nlily clcntist -- rvill bc the

nìairì stre¿ìln oI the practice of dentist'y
for ltrtrr¡' Ycílls to comc.

Ottr plans for tomorrorv arc thercfore

basccl on thc ncccls of tlre public, ancl the

stt¡dcnts, r','hc trpotr gra(l'-lalion must bf;

cqui¡t¡rccl to becòme the 'fanlil¡' dentists'

of thc ftrttrre.
Yes, wc arc fashioning a btrilcling, but

it is not thc bLrilcling that I rvish to spcak

about cltrring thc ncxt fc*' nrintrtes' I
shoulcl Iike io <liscttss a fcrv oí Íìic irrr-
portarlt facets ol our pllìlls in so far as

i!l"y .on."tn Stuclents - 
Staf'l'-- ancl tlie

Prol'cssiolr.

Throtrgh tlrc 1'cars, the significlncc- of
positive 'ntotivation' of stuclcnts has

c! :, i merl incrclsing attent ion. lJncleniablr"
niau¡'stttclents in thc frcshnrltn ancl so¡h-
onrorc ycars fail to apprcciatc tlte.trrte
sigrtiiìc;irrcc of the biolo¡:ical :icicìiûÛ

cãirrscs. Too .minl' of thcnl lcol: ui.ron

these coitr:;es as a ncccssar)¡ ani hlrell'
tolcrablc part of the'rat ritce'' 'fhe¡'hal'c

clifììctrlty rclating the cottlscs in ph¡'si-

ologl', biochcn.ristry, patholog¡' and atrat-

orn)' to tlrc pr-acticc oi clcntistr'1'- cvcn

thoirg,lr exaniplcs illustrating their ap¡ii-
cation arc pioviclccl at irltcrvals b¡'the
basic sciellcc tcachers.

It has becrl otlr contcntion that the ilt-

troclttction of the sttrclent to tlle oral car'-

ity, dtrling the fìrst antl seconcl ycars'

tt'tiilc tl-t.s" ftrtrclamcutal cotrrscs arc be-

ing taught, cor¡lcl stirrltrlatc thc stttdcnt's

int*crcst ir-r thcsc cotlrses' We havc illtro-
cluced such a progranlnlc in fìrsl ancl

scconcl yentt' c.iliu.g it, for want of a bct-

ter nantc,'orit:ntation to clirlici'l Practrce''
Oi"ir exilcricncc rvith tiri:r piirl etil¡'lrr"siz-cs

-{ffi
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that it hns elcat ¡rossibilities arid it is our
irrte¡ltiori to cxpatlrl the pr.ogr.urrrnrc.

J'he lollov¡in¡1 c.ranrplc --- o¡le o[ *,hiclr
corrld bc rccitcd -- rvill srrllìcc. fhc stLr-
clcnts arc ptrirccl ofì in thc clinic in thc
fleshnran y.car'. 'I-hey give each othcr a
a pr.o¡;h1'la.rís ¡ricl i:r tl¡rn tlie¡, Iravc a
goocl look arounci in tlre nroutìr. -fhc
nor¡nal al)pcaliillcc of tlrc gingivae is tlis_
ctrssetl ancl exanriilcd. ContoLrr., tcxturc,
stippling, inflam¿rtion, are obscrvcrl, thcn
a suitnbls ncr:rr¡ll casc is clloscn ¿rnci ¿rlso
onc of inflnnlnatio¡t 

- 
thcsc cân t)c

observcc! b1, the c[ass, using closed cir.cuii.
tclcvision. I.liops¡. spccinru:rs ír.c rc-
nrovccl fl'orn cach casc for stLrrl¡,. At the
secontl rrrec{iltg of the class thc an¿rtonli_
cal ¡rnrl hislologic:rl fc¿¡trlrr:s of tht_- scc-
tions ar-c tfiscLrsscd in rcl¿rtion to thc clini-
cal :rp¡rcllirrrct'. R¡, (ltjs mclrns, ítnllloÍt)..
histolog¡. altcl thc.othcr biological scienóe
subjects can bc ntadc to livc, ancl thc stu_
clcnt 'l¡ctivetccl' to thcir- fundant:nt¿rl
cli¡ric¿rl valtrc. -l-he conllllclìts ol strr¡lcitt:;
rvho huve ¡;articipatccl i¡l this .l-rr.oqrrnlltt
of ol-icntation h¡.r,c bcc-n a rcve letioll. 'l hc
tinrc ancl çfl'¡-rl t spcn( by' stafì' in intcqr¿rt-
ing thesc faccts of thc rle¡rtll.oùrr.,
rvhich at tiurcs havt':r¡;pcat.crJ to sonlc
studcnts sc rcnlotc, rr,iìt- Lre jrrstifìr-tl irr
tcrms oi positivc motir,ttiolt of ail
st r¡dcn ts.

. In thc prc-clinic:rl opcratir.e tcclrnic¡uc-
laboratorl.', thc sturlcni in thc past Iìas
learnt cavit5,plc¡rilr.ation on ¿rn inani-
nlate rlcrrtoíor¡it. Ìr.iany nronths latcr he
is f.hcn rer¡uirccl to m¿ike thc tr.ansition
to the lir.e pirtient in the clinic. you v,,ill
rccall the h¡z:u c!s dnco'.!nter.ed in r.orir
ou,n stuclent cì11's iri nraking this tránsi-
tion fronr moclcl to nian. In oLrr ¡rlarrsfor tonlol'roii,rve tvilÌ transfer the con-
ventional o¡reratir,c {cclrniclLre coursc
flonr tlle laborator-y lrench to tlre actual
clinic¿rl flcilitics to lrc r¡secl in thc clínic
years. Thc ht-adrest of thc dcntal chlir
ri'ill supp<rrt an alunrinunt phantom hcrcl
pro'"ícieti $,itlì c):ir¿tciccl Lccth arr.angecl in
reasonilrl',' goc¡i ¿lr¿ilcn iical oiiic¡ . Un tir,r

thesc collclitions tlìc strrrlcllt's Jìt.:.1 c.,..
ptclltìr¿rtii.)n tVi!l h,: clrrr.i,,,rl cl¡l ;,r ,:
rlcntll chlir', usinri flrc sirrrt: q¡¡¡¡¡ì,:,,.'
arrrl vicrvirrg an.allLtcntcnts us llr rvii'l !..1.
use on thc patient --- ancl this r¡clu.l,
thc airotor. Fle nlav not pr.oducu r;:
iclc¿il tcxtt;ooli prc¡rurations ¿rnd rcrl,,i 

".tions at thc outscl, but thc ¡:,,p 1,,.¡r*',..,,..
thc l¿rbolutor'¡, [rcirch .r¡,.,,,tiui.,,,,,,t i,
clinic¿rl paticnt rviiJ be closcrl.

. 
'I-Lrrning no\y to thc su¡r¡.ll1, of nor. tl,,;:.

tisis io jrìcct íutitre ncr:cls, thcr.c i5 ci;
clcncc tllal_ thc po¡trrlatioll is int:rr.:r,i::.
nrol c r¿rpi(Jly tltlrrt rvc call irrcrr,rr,: :;..
nunrl;cr of clcnt¿il giariualcs. \\,c k¡;,,.,
that lcss. tlran lìf t¡' I)erccnt of the po¡rL,i,
tiolr scr-ks total clcntal carc and 

'rr 
c i .lievc that thc" public ap¡rreciution . ;

dcntal carc is increasing. Thc statistiei ::
cotrlcl lnlt!lc llls fil:r;;r'.i lool. tlinl i:l:l .:
scarccly rec¡trircs a ntathclnlrticiun :.
souncl tllc alclt to thc clitngcr- sir:r:. ',
ahc¿rcl. 'fo n;cet thc clangcr., ,,.a u,,,,
citllcl' rc.li¡cc tllc llceil for- srr.r,ic., t,: . .

creasc lhc silpply of h¡rnds ar,¿ril:rl¡le :.,
provi(13 thc selvicc. The 1ìrst ¡rtrirri.. :.
resc;irch :rctivitics fr.oll ivhi¡:h v,.ill i... .

plevcntii,c ntcíìsuf cs clcsigncil to ¡c.|, . .

tlrc ptrblic's ne-cil for "cs¡r..jçs a;l¡l siiit:l
cffcctivc clclrt¿rl h,:¿rl1ll cdr-rr.:rtir¡;r,,,,:..
tvill cout¡ibi¡it: sL¡b5í¿rlrti¿rli1, irt rc.i:r,-:
thc iliciclclrcc oí clcnt¡! tii:;cllsc.

'fhc altcln¡tivc involt,cs pcr:scirit.:1. .,

increass of ll¿ulcls can be ¡rror,i,lc,l
eithcr glacluating nror-e rlc¡ltists or 1.,.

tating thc intcglation ol airxili;ri¡;'.
sonnc!. l-he scc¡etari, of tlìr ..\.fì'
CoLlncil on Ðcntul lÌlr¡c¿rtit¡n. i);.'I'clersolt, in a papcr rcrìcl in,\fiiii;,,r1'
Wisconsin, refet'recl to thc ¡1 ¿rclt¡::ii, ;ì

mot'c clclltists in thcsc rvr¡rtj:;: '\\'.: i.'
that rvc u,orrld havc to incrctr..;c ir:'r..r'
thc sizc of all fcrt¡ -sau.n ,l.-t',,,1 ...,,
(U. S.) by one-thircl in orcler l¡ l

.cnottgh clcntists in I975 to rilrir:i.ii':
same ratio of (lcntists that rv'rr hlrte f, '

Thc training of thc unclclgrir(!rÌ.ri{ l

cicnt in tile rlcntai schooi As u nrc¡ri'.'
a clclit¿rl itcaitit tcanr, so til:rr l,r' ;r .;

.,,. of' givirrg grriri:
.,l,riliar1' ¡rcr'.soirrrti
a,jJr'i of torÌlr¡'s ¡l:
1 , iil3 (ottton ou'5
\¡r.l )ct thc solitti,
I ¡trrìtci to thc ulttl

i,iaìJ¡ íìfìtfìlc.
!n the: lclnlills i

.i ar)rìsi(lcfítl)lc :tiììr
;,i,rirlbl¡' incvital,i
.:.iinccl a littlc cxp.'
.i:..'t'r¡l tlicil' oirjcct
,'rriliar'1' pclsoriir.'
''ilt serve ln n -.

r'lling is tllcrcl'orc
,jrrction of au.riliur'¡
.;.'nt rcginrc. n-r'r'
,'irilnizecl plan tcr

:'sistltnt, tlLe dcll,

\ r'r;t's l', l9i9

.i-'nilri ìlibo;'atc;-i.
r: ilrlr'nt's ccltrcatio¡t
trrtlics havc nol, i

,.:.OVC COltCl'.r:;i'.,1: I ì.
:cn(l,.tr ¿t grc:ìtc¡- a
fÌlrrf': pitticllt:;, irì í
.' hcn hc enlplo) s ai
l, ,i.' ¿i lotg \1.,11i, ii
;'.riç'rrtitl otrt¡;Lri ot
.:r¡: thr.. raii¡ oí c.ii,,.-l to tllc ritclrlrt¡:
.:on. if ri,c (loll'{.
ijtriì. \\,c ntly lrlrve
.,f :ruxiliarl, prr s,.r:
';r';rltll teint.

r\nri this brin;::
';(ìíi û¡ ¿rllOIit._.r tì j

-Ìr'li .,,iill atìi.l ii,;.','ll¡ irr thc ccllrc.rt¡,
.;.rtc stu(lctìt antl i¡, i
':rii')rì tO COnti¡rL¡r, i:
,.,:¡tirl Statut.c. ll
i tirc profcssionl,l
. irocl stafl' is rcs¡,.-,.

. :;rìr¡tio¡l of stu(l!.iìi!
' ¡.'1, goocl lìUr,ì:r;¡ ,,

':tul arlrl pirlr!ic r ci:
lrrcspectii.t oí' Ii,...,

' tit! s, ot' irrr¡ircs: i
.:rriiìci¡ncir of tilc (,1
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: oi giving giritìar:c: and lcitclclsirip to
_rililr'y' ¡tclsortttr'1, irccotttcs ¿r clol¡rinrnt
,.t ol todiìi"s 1;lans iii ¡'¡:1¿ition to s¿rtis-

.:;rg totttort'ori"s cic¡ital llcaiti¡ ncetls.

tiJ ¡'ct thc solt¡tiorì is noI sinrple ivhcn
. JrrilìcS to tite tllldc;'8rlìclil¿ltc ciluc¿¡iion¡rL
'.ìgf;ìfllmC.

In thc lcarning pioccss, siu(ler)ts \\,¿ts¡.r.

, considerablc ¿inlour:t oI tiric, u'l:icl¡ is
':obabl¡, incvitablc, Lrntil thcy havc
':intrl a little er¡rclicncc ¡n<l c¿ilt clc¡rlv
-:;ccrn thcir objcctivc. Thc prcscncc of
..;riliar¡' ¡rclsoiincl at tliis stagc nlay
:ily sct'r,c to confir:;c thcni. Cale lt¡i
:rring is thelcfolc thc kcy to thc intlo-
i:j.tion of atlxilialy ¡rclsonnel in the strr-
.:,'rtt reginrc. Ncvct'thcrlcss, a carcIull¡'
.:rlnizetl plan to intc¡lrltc thc rlc¡ltrl
..'istant, the clcnt¿rl h¡,gicn;st arrcl thc
.,-ntal laboi ¿rtor y i.ccirnician, rvi¡ililr thc
.il¡ilcnt's etlucatio¡1, is csscntial. Scvclal
':utlies have ¡rorv bccn conrpìctcd s,hich
,';rrl'c, conclLrsivcl¡, tliat tlrc rlcntist cln
'cnclcr a g:r'c¿itcl anloulìt of servicc, to
:ììorc patie¡lts, in a givcn trnil- of tintc,
,hcn hc cnrploys auxililr)'pcrsonncl. \\1c
:i.rçc a lorìg wiì)/ to go irr irrr¡rrcrviitg thc
¡otcntial oiitpui of titc clcniist i,r¡'inr¡rior,-
:rg titc ratio of cristing irrrxlll:rr'1.f-,cis:cil,
:cl to tlle ntcnrbcrs of thc dcllt¿rl ¡riofcs-,:or. If rvc clotr't succsc(l ili iliis clircc-
;:0il, lvc ntal' havc to ¿rcccpt nc\\' t)'llcs
.ri auxiliary ¡rcl'son ncl into the cle lrt¿rl
';calth lcanr.

And this brir-rgs us to th¡: consiclei a-
Lon o[ enoth?l' n]attcr 

- 
pci'haps thc

;ìùst v¡tal anrl inrpoltalrl issrrc, ol all,
:oth in tllc cducltio¡r of tlrc unclclgrarl-
rrtc stu(lcrìt ancl in llis ability aftcr grlrl-
rj¡tiorì to continue his grov,,tlr in ploles-
'ional statrlrc. lt is the <levelopmcni
''f the professional attituclc. Thc rlcnlal
:¡hool staff is rcsponsiblc for thc irrcloc-
Ìrin:rtion of studr'nts in profcssi'onal con-
luct, goocl hunran relations. anc! profcs-
tronal ancl public rclat;ons.

. 
lrrespcciivc cl l¡or',. *,cll rvc tc¿ich tc.:Ii..

'.lilues, or inrprcss rh,.' slt:tlellt .,',,:th thc
t:tnifìcance of thc oral cavi{v in r.elalion

I

to thc total ri'cll-trciriÍ of thtr irlrticnt, if'
hc fails to clcvr.-lo¡r pclsonll qullitics
rviriclr'u,iil bc tiiutsl¿rtcci i¡rto the prnctice
of' cLllic¿ri arrd profcssiollll br.h¿rviou¡ rr,c
faìl in oul oblig:rtion to thc profcssiorr,
br:th pasi aricl plcsent. 'l'hc 

¡-rr'ç5¡¡i¡ 5¡¡-
turc of thc profcssion is thc hcritage [re-
storvccl upon us b¡, tþc cfl6rts of nrii¡¡,
gcncrations oI clcniists rvlro lllve c-rcnrpii-
fic<l prof'cssional cthics. anil placccl scn,-
icc rrt¡,lr'¡ sr:lf. .^.llrcrt Schr', litzlr iriirl irI
tlre profcssiollal nlan: 'I Ic ltclongs no
ntorc to irinlsclf rlone; hc hls lrccontc thc
brothcl of ail rvho suifcr''. 

!
You nray tvcll ertr¡uilc nou. atrout our

plans fol rlcvcloping in tlrc grarlurtcs of
torììorro\\, thc lriglrcst qualitics assôci-
atctl lvith ¡rlofcssional cthics. t hc¡' r.vill
not bc thc nattrr'¡il outcorlrc ol thc a.Jc-
quac¡,of a ncr,,'iruilcling or tlrc cf'[ectivc-
ncss of nerv eqrri¡rntent; nol' u.ill thcy bc
dcvclo¡rcrì in ¡;r'oportion to thc cflìcicnci,
of thr: l¿rtcst tcchniclucs or nlrtc.r'iali. Thc
attainnrcnt of lhcse c¡Lr;rlilics *.ill bc a

rìlcasurc ol lhe cxani¡tlc s,it by tlrc
instructors. both inrlivirlLrlll¡. anrl col-
lcctivcll,.

'l'he selcctir¡n of slalì, thcn. ¿rssrrnlcs
n-iasinluni import:ince. \\/c r','oulcl liiic ti¡
ihink tirrrt \\,c arc buìlciing ¿r stafl'rvhosr:
siuture u.ill b: e\¡cil nìcr!Ì intl>rcssivc thln
the builrlir'g. -l'lris plogranrurc is alr:caily
ü'ell establishccl, ancl \\'c are ploud of
thc nicn and l',,orlrcrl ç,ho cornprisc the
tcachinq te¿ur. Scholarslrip and slii!l i:ra¡,
be ¡rlcrcqrrisitc for a good tcaclrcr; brrt
clcdication to ¡rrofcssionll r:thics and scr.r,-
icc is indispcrrsiblc in a profcssioniil
faculty.

You can all ¡ecall, pelba¡rs vividly,
front 1,6¡1¡ os'n stuclcnt cla1,s thosc in-
str'uciors rvho irnprcssccl ¡'or-r u,itl.r thcir
inliercirt person;rl honcsty, kincllincss,
integrity ¿rnd syrìrpatll),; tcr.c\cl s ri'ho
placccl selvice abovc sell 

- 
nlerl v.ho

woulcl not Írcce¡)t 'good enouglr' as satis-
f:rctoi l' bui ric¡¡rir¡lci voul besi. They
c;tcni¡!ifìccl ihc qtirlitics r,, ìricir arc llou,
and r','ill bc in t[:c futurc thc profcssi,.lil's

rf'< fì,.,, _ ., .¡¡ Jl e .t..

¡l ¿rul irt:
tte ct¡itii,r;..
rs h: rvill i.,:
tllis i¡tcir:.:
proJricr. 

L

tncl ru;{,.,.
gap b.t\,, r .

,tion arrtl i:
d,
1 of nc\\, {1.

thcr-c is r.
is incic:i..
inclcir;u 

r

:' \\'e i.¡;,,
' thc po¡':.:.
ancl rr.' i.
:cciatitlr,
3 stafist;J..,
giini irui
n:rticiirn I

tgr'r si-qr,.

t',,ica ,'r ,

rvlril¡¡l'ir:
t ptrirrt.:

rr iii ¡..:
t.r .. I

Lii sirrii.r,
i,r¡r r, l'
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iuii)r)r'iitr¡¿ irr thc,i
:iriì!l nìCn Illid i\olit¡;
:on, t:rllc tlrcii' pi¿¡¡ç
;ictice of ilcntistil .

'l-lrc 
1,ouug graclrir,ir

., hln hc finall¡. nrakc. r

.l..iltll sclìool io (ì{,,rì:_
-ìl!'rùst an(l ft ic¡tl¡i;.:
.:,rqe \\'ill hclp to rrri,
,'llrtist and stinlr¡!:'t,.
-irorcciation oI his re.
;.rlicnts and fellor,.. ¡ri

Onc,-s

liìatrl Afe iÌ1ân). OCJtr:iri,:
'.,is anc! othel' si;cciaì;.,i
; :r pclinpicrrl ot. an (.\.[:

'l¡ich. in itscl[, is citir.,;
'i irrcgrrlar'siz-¡ f¡; ;r¡.-

.:rl ;rp¡talatus. This i¡tci;
'r,l thc ir-rconvcltirnc:- r.

..rilc conlllcr.ciirllr'. 'l r'':rrir-d, thcrcfo;c, io c,rl
'rrrlì('t" ofi hori, tiris ;11.,
'. lrinlsclf uitll thc rL,,i r,:
\f lr rr¡, dcn tr I p rÍì ct ii :.

r.l ¡rrobabl¡, r¡sc tlìc cir,
-r.ciion ivith ¿r 3.i nt¡:..
'i rr'alizc tlrai llris ir1,1,
:iir' outla)., can bc rri:.;,
t. high-c¡Lraiit), rL.f rr..;r,'-l lnri evcn llr.¡¡ci. cr:.
''r,"1
'Ihc 

sensitir.c nl¿iic¡.i.,i
':.1: is Dalliglrt Ìí,'.i.,
.,¡r';ilr.nt fìlnl, nn,.l tr,
:ì\tructcd fronr thc f¡ll,
l. z\ shcct of oprrl r:!:r..

cr than Ilrr.'l:li,:e..t ;'
(Cl,cck fot' c,¡r'r.l '

ihc typc Lrscrl in l,l,
ts rrsually sr.tisfitct.i \

1'lni J0urlr,\L o.r.. ,J-ItL O-rr.¡rirt-i l)¡r.i.1,.u, ,.\ssrir.r.rL l,,r il'r;t's'r', I959
. grcatest ¿¡sscts. A singlc nrcnrbcr ol tht,stafl rvili nor acconr¡rlish rnur:h ;j,.l;;;. 

"iì
rcr¡uiles ihe coliectivc cfl.o¡t of. ,,fì ìtn?i
rncntbeis, l..orl;ìrrg all thc tinr., fru,rr"tìì.
bcgínnirrg of thc f'rcslrnrin ¡,car ,; ;r;..,.r,1of rhe scnic)r. ycar, to inrprint in" l,ì,iilla¡'k ol piofcssional ,r.,rå on ,f,. ,ñ
gt'Ír(lUiltC.

, Arrrl norv for. ,tlrc plt.ticipation ol tlrc
<tctttaÌ profcssioll in orlr f trtr¡re ¡llrrs. I l.
1'otr, the n)cnlbci.s of tlrc pr.olc,rio,'l, tra-lieve r.llcle hc;riicrlly in ¿Lc pì:., 

"rr¡"",yorr $,ill bc concel.nccl aborrt 
^its 

ft,trlrc.Tllis is incvitirbl¡, ticd to ti. ,"..,,i;;ì;;;
o[.suitablc ]'oru.]g nterì ari,l t,onlcr.r l,llorvill enrer- thc clcntal schools of ðn,r,,,ii
antl strbscq rrcn t l¡, gr.rrrlrrrrtc,,,r,1 t,,f 

"' 
rl,.ììì

piíìcùs arìlong_ ),ou. If ivc arc ur)succcss-
J r¡l l¡l ot)t:illrrng ir sirfììcicllt nulrlbr:1. oI
goocl stucle-nl.s, thcn thc nt¡nrbc¡. oi lr l,J-
uates provirlcd cach ycar. rvill clro¡iarrd
thc ralio of clcnrisrs torhe poptrlari;" ìi;;ii
clcIerior.ate fur.tìlcr. This' ii n ,i.;o,"
cir clc. anr.l crn orrl¡, Jcl¡rf , ii it .o,,t¡r,,.r,
to nclcasing l)l.cssul.c fl.orn llr¡,nrcrr, Irrrsi_
ness_ nìcrì, iLncl politicìans for tlic scrviccsof clentists ìn tlrcir. cc.ntntl¡nitics. DLìr:ilù
fhc past f*v nronihs I hai,c. rcceivc.l i,inly ofììcc irr thc rrciglrlrour.l:ootl of IC0
lcItcl s l-;lclitiin¡', fc,r tlrc pr.ovision ol lr
clentist in:,. conl;.¡runiti.. -Sonic ol tìr.r.
are rcpeat lcttc¡s, and thc cclnceut o[ tl¡c
pco1rlc involr,,t'rl is quitc ci,irlcill. Urtlcr
lllcsc cil-cullstirnccs orir. pubìic I.clâti()ns
sulfcr ând in ciLie cou..ô thcsc laymur
and p¡¡li¡iç¡¡,,ìs tt¡trì ari,ay fronr thc cícnt,ri
p¡ofession ancl seek seri,ice clseryllc¡c.

Fl'onr tinlc to tilllc J anl confron{rcl hv
menl bcrs of tlrc ¡r¡.6fc,ssion tyllo sa1, tIai
l,!.I ao not fcci jirsíifictJ in pcr.sLia,ling
tncrr sons or I.liglr Sclrool strrdcnts intõ
takin¿¡ up clentistr¡, âs a career, ancl the
reasons .Qir.en ale Ltsiroli¡,: 1ìr.stl¡,, the un_
ccrtaiut¡. of thc fuf.ur.c õi tlr. piof.r.io,i,
¿ìn(l sccoudly,-thc cost. ln .o'f". u, tlìËuncellaint), oI fhe. ft¡ture is concerncd,
\v1., tllc <Jenlal ¡rrofcssiolr, arc colltritrilt_llìg to if. if \\.è dci ¡lrri bclicvc irr thc
Pr:ofcssion ¡r:rcl nlc iìût plg¡r¿¡¡ç¡i to c¡t_

n^r!¡,'/r^IUl j;rljc pOiciiirtri siUclunts tO tlrkc il,.<lcrilistr'¡.. in so ilr ¿¡s. tlrc cust ì_'..,,,;.
cr.r rrcd, a bu,illcss fricrrrj I cccntt¡ ¡r,,lui,.folt l() rrìc tllt:t Il:c¡ c \,,,ct.c l.crr. ,;,.,, ,. ,..r'lliclr :r nli'r coultl l¡*rllc arr i,rrl.iiì,ì..,.,in his futL¡r'c ¿inrl
rcr,,,ì .so qLricr,ry .i"iil,,,ll :i:ïlli ,,

r oU, Utc nlciltb,-,i.s ol f ite tic,lt,,l ,r,,',-
fcssio¡r, also ¡r1¡¡1içi¡1,,t. i,, ,,no,lì:, l,, ,,'llt tlrc sturlcnl.'s crJuclrtiorr as a prt,t:.,.
sio¡¡al man. your cxain¡>t". o",,.',jj¡_.,'
cnce to professional concepts, /oLlr:rtii.tuclc torvard public rcllrti;,'rr, '.!""s ';,:,,

csc¿rpe thc scrLttin¡. of c¡llicr firc 1,,.,,1",.
-qrarlLrirtc sti¡clcr.lt or the n.ru g.n.i,,,,i..

. J-hct'c are probabll, tirncs \r,hcn r ¡,i,fcci. thaI you arcll't giu"n ,rrr.t, ol,¡i,ì,'.ttrnity to contr.ibutc tò thc crÌrrcarió,1 
',ir

thc clental stLr(lcnts. Sonrc of. un,ì-;ì, .'

hlYc ihc Ur.ge fo tt.v ),our. hrilrl 
'¿rt'tcr;l

rng.. À1 nlr1, ol' ¡ori, no rlorrl¡f , h¿n.e itj..,.,ot llo\v nluch nrol.c efl'cctivi ),or! crì::.,1
n¡akc tllc crluclrtiorurl lr.oqr,,,r.,n,..
. A.¡>alt frorrr tloing lllc trctutrl tc:rcl¡i¡: ..

Iitctc trrc lnarr¡, irirportiult \\,a).s ill rrll;,]:
you nlay contr.ibute to rlcnt¡l edrrc:rri,..

I hlrve alrval,s llraiutainccl thltt a tl.,rii..t
school ntr¡st irave bchìncl it a st;-,,.,,
tlclltal illru,.l¡li ¿rss,:tL-;;ri;()ri.'i hr. lrctivt, ;ticiprrtion of thc nte mr;ciship of ll,.
alumni assc¡cilrtiolr in tllc sl¡l,j;rr¡t irj
clcntal school pr.oviclc's a stilnLilirs ro 1.. :

staf'[ ¿rncl stuclcnts.
I{crrrcrnbcr, your ctluclriion \\ ir: \:.

siclizccl, irr plrr.l, by sol-:lco;;c, ri lritl:... .,
rvas the st:ìte or thc rinii,er.sit1,. Nr)rr ,,.

havc tlrc ol)pot.tunity to sce tll:rt I.

ftlncls iuld scholitrships ¿rr.r. ¿rvui!rrlri.. j,
toda1,'5 gencratiorr of stuclelis. lì:r..,
thc tlistingrrishitrg chirritcft:t.isiics rrl' .r ;.
fcssion is tllat kncu,le tlgr. is lriìn*l,Jrl ,1.,..
fl'onr oltc gencration to ar:cLilci- f-:r.
-- ancl our obligatio¡ is to uckl lo :'
strni total of that knorvlecìgc. unrl l:,
it all to the next gener-ation. ,Str¡r¡-.,,;:
sIt¡<lcnt uirl fu¡l<ls trl,utcrtrLc;.s oI tl:.';.
lcssrorì ¡s iìa rI of the sunir ¡rr-i::ci'. i .

*,ork.
Agirin, lcf nrc rcpcal. that ¡.orrr cr:r;: -
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llportûnt irl the dct'¡:lof,rìtc¡ìt of the

.rj nran nnt! ',¡onìcn r','hl, upcn g::rdLr"

.r. tirkc thcil'placc tr¿sirll )'ctr i;l tlti.'

,:ricc of clerlti-ctrY.

iir"' loung gracltlatc h¿rs a lot to lcaru
._.n hc fìniltl' trl¿rlics tile tlansition fronr
,'.rl school to clerlt¿rl pr¿ìctice. \loirr
:;úst aucl fricntlship in hinr at this
:¡ *'ill help to makc hinr a bettcr

"rist and stinrtrlate hint to a ' f'ìrrer

rrr.ciatiolì of his responsibility to his
'.cn ts a n d fe l lorl' p rirc i it io rr cl s.

9

Yoir scc tllele arc nìany \v¿t)'s you carr
contlil>ut.c to cl¿¡rt¿rl cdrrcati.,n. You arc
partrìcrs ri,itll Lrs in cicntul criUciltiorr, ancl
in thc plarrs wc are folnrulatirrg to Iìlcc¿
tonrorrorv's ncccls.

,A,nd so \\,c nrove on to 124 Edrv¿rrcl
Strect fully ar',,are cf the challcngc anrì
the lcs¡ronsit'iilitl, u,hich Iics ahcarl. The
buildirrg is inrpol tant 

- 
bul rvhaL tirc

staf[ ecconrplish for thc stuclcnts r.,,ill be
of greater inrpoltance to thc pLrlrlic anrl
the dental prolcssion of thc fr¡trrre.

I tltkt,
rst' is c,

il¡'¡r,.ri¡..
,\' ¿ìt c.r\
irlr.cslrn-
t'c'ccir'ç
rlclt t ir t:

:tt t:r l 1,¡,
.r! hcr rl .,

Ír pr()ir
rtrt ¿rtilir:
yOUr irli:
dcc:; ¡:,

rrt'Unti.-;

¡nrdu;iir,

"hcn 
i,.

'h opp,,-
cirtioll i r

)'ou ttì,r .

aI k'trct
rrvc itl¡ .

ct¡ crtijl l

ìt,
Ic:rci¡ i¡: ..

:.. .. r. '

Iucitiii .l

iì (['nl. ]

tive ¡,.,'
ol' l:

)rt (ì:

til l', :j
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One-step lìeprocìuction of Raclioglaphs

John Philpot, Toronlo, Onfcrrio

':ts :r'l'
c'llt,'i ,

L)\\r ',! ,

'' I

rl,l'¡ l, '

'.:.r are many occasions rvhcn encloclon-
l\ e-.cl otlìer spccialists reqtrirc a sliclc
:: pcriapical or an crtraoral raclioglaph
:i¡:h, in itsell', is either lc¡o rlcnse or of
' irrcgrrlar size for projection bi' stand-
'J rpparatus. This incLrrs arlclcd cx¡rcnse
J thc incolrvcnierrce of hai'ing co¡ries
.Je comnrercialll.. This article is in-
'Jcd, therefore, 1o enliglrtcn tlre pr-ac-
'ùncr oiì ho*'this niai'ì-re untlcr't¿kcrr
himself rvitli thc aicl of thc circlc-flash.
\frny dental practitioncrs appreciafc

'J probably use 1lìe cir.clc-flash in con-
-.'tion with a 35 mnr. camera'br.rt clo
I rcalize that this apparatus, *,ith ver¡'
:le outl¿ry, can be aclapiecl for ¡rrocl'.tc-
¡ high-qLralit¡' reproductions ol' intra-
.l ¡¡1d s1,e¡1 larger originals rvhen re-
.:¡cd.

lhc sensitive rnatcri¿ìl usccl for this
:rk is Daylight Kodachronrc or an
' rivalent fì!¡n, ancl the apparatus is
'ìjtructcd fronr thc follorving:
I' A sheet of o¡ral glass, 2 incires grcat-

er tllan the largest fìlnr to be co¡licd.
(Chcck for cornplcte cpalesccncc;
the t¡,ire t¡secl in an ::-t íry 1,i¡rrvbox
is usually satisfactory. )

2. Onc porcelain or plastic lamphold-
er and one 100 rvatt iarnp.

3. One feed-tlrrough srvitch.
4. A -5 foot lcngth of light cord (5

anrpcrcs).
5. A snrall supply' of lumo-er anri hald-

R,Afe.
6. A serics of x-ra)' mounts sel in

opaquc nrasl<s, thc size of u'hich
shoLrld nratcll tilc opai glass (Fi-1.
?l

'I-he apparatus should bc iissenrblecl as

shorvn in lrig. I . No cletail of construc-
tion Iras becn givcn, as this apparatus u.ill
be r¡sccl for clifìei'ent-sizetl racliographs
encl to suit varf ing spacc lirniiaiions.
I-Iorvever, Fig. 1 shorvs the basic clesign
rvhich can be acla¡rtccl to suit spccilìc re-
quirenrcnts.

When thc apparetus has been as-
senrbled, a serics of test exposures arc
nìâde in tlie follorvin"g rÌlanner:

1. Thc mask holding the racliograph
to be copiccl is placcd on thc opal
glass.

2. -lhe 100 rvatt lamp is turnccl on ancl
thc room lights are clinrnred (onc
40 u'att lirrn;; at not lcss th¡rn tcn
feet from a.¡r¡raratus).

$e-
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OuL of thc PasL allcl iiilo thc I'n"'.-u'e

ROy G. f tllS, I)'D'S'' 'Àl'Sc'D"i' Toronlo' Orrfcrrrt'

Eclilor's Note:

The Jottt'nal oJ the' Ccriadior¿ I)ctttol.

Associol io:¿ ìs pi'iuilegccl 1o ptblislr ú)rc

follotrrirrç1 r¿rorcls wrilte¡t by Deuit Roy G'

E¿¿i., D.nu llllis ho-s lioclesúl! refroincrl

f lorn rttcttiicrring lris pct 'sottcl tileless cf-

îot'ts, olten ir¿ ílre Jace of c¡llctrtc aclL'er-
-sity,'to 

bring rlii-r colos-cnl l)aúal ctciticue-

tnent to f rrtíliott. 1'lte Ttosl uncl tlte ftttut'e
o! detttislrll toill lerrrnilL iirclcbfcd lo hiri¿

ø.nd to l¿is conrrrtitlce ltclr¡bcls tolto cllce¡-

fully tttuitt'Icrinccl 1l¿t:ir ltLll tcacltítrg' aci-

ntinislratioe àltcl lcser¡r'ch sclLcdr¿lcs in

spif c of the flerrtc ,dot¿s addiliorrcl rc-
slrorr.sitriliúies ns'sr;ciutccl toiflr picir'l'ing Íìrc

brr.ilCittg.

Fift)' yeats ago the Iìo¡'al College^ oî

Dcntai Su.¡1.utl. of thc Plo"'illcc cI Olr-

ialjo hacl aìnoving ciay. 'I'hc cìcntal scìrocL

took ovcr ncr"' Qrtaltcl's at 230 Collcge

Str""t. Dtrling tl.rc hali cctrttti'¡' sirrce' tlte

."tloot bccat,rã a full Factrlt¡' cf the llr.ri-
ì*.i-itv of I'olorrto (1925) arrd hiis ì;ir!¡1cd

at thå scal¡s r','ilh olel'clor"'clccì clissc:
follol'ilrg t*'o r','ot'lC v''als'

Filtccn )'eal's ago ¿r si>:-mau C()llltlìittcc
of tlrc Dcrìtal Facuì'L¡' si'aff n:aCe a dci¿ril-

ecl rcpoi't t'cspcctirl¿¡ thc fttturc l'lccos c))

iù rù."ltv. il.tit sttrcly rvas fìt.tancecì Ì':,'

the Ilo¡'al Cr-rÌle9¡: of Dcrrtcì Strt'gco::::'

' Dcatt of tltc llirt'trl i¡ of Drr'ti-ir'v
Univcrsit)' of 'l o: orlto'

()7 I
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pli.sing tlit,t
Govcrnllcrri. ;

¿;ct the ilcìu.
lir-,n cloììar':, l.

thc Univcr'. :',

5is¡1 ¡rf its C.
j¡1 ¡1'¡r_rtioit il.
clccaclc! 1911-,
crDizitl!', ¿rlì:ì

230 Coììegc: S

dcr nollstratc'ti
nrillion cìol1r
possiblc thc i
delrts, ¿utci ¿

class. Molc
\\'otlld eiirllii,
drtcing t'rc"'.'

dcntal educ¡,
f ol tìre otì-'¿'¡

lìhus, cai'ì¡
19.14 Conrnrii
sclvcs ¡;et'ti:i
lar'g;ed bltilC:
glccu 'go irh,
anll)ct as íii,
¿ìll(ì ìlÌ'cirel'ali
in¡¡ tvcre au1

It soon bc
couccPl \"'¿:
racìicai revis
abot'c. Thc
fcct of sPaci
[o six íloc,l's
lìlatClY I i''r'ti

cost ol the 1l

re¡;resetrtil'r ¡.i

it s'as reltrt
oI r:-ioic b'.lil
to tiie c¡rs',.

Frotu eal'l
the Iìuilditr¡
rriately 10t
stucìicd doz.
strch subjcci
iug"; tt al1,

ìightiug re1
qtlit'elllcnts;
comlìlol' l'o()
iustru¡rtc¡rt

' lf'. G. ./rn<ìr
c. ÌI. ]1. \';':

i
I

l

ì

-t
;:

,l

I
I
I
I
I

''1

Nev¿ Focr-'llY of DcniislrY , lJniversilY ol
--:...-j,*,..': 

.-

Torcnlo.

alìcl itrclucìcd lur.¡cls for thc visitatic'r'r of

;'-d";; or- ¡¡orò cf ',hc :.:rost r'tp-to-dat¡r

;";i;i -scìrools t¡tr tìiis coi'itiircnt' Skt:{"ch

plon,,t'",a dre',','u up bi' tìrc C-olntrljlt,t'c

íot o iuttt stol'cy brrilcìirrg r"'itìr a lotal

flïor-'.¡rn." of 81,000 s(ltrarc fcct' l'lris rvas

corrsiclãl'ecl aclecltrntc thclr fot' classcs ()l

ãó .rtuO"tts. Thc pro jcctccl site r';as tìrc

iitv rrio.l. on Urrii'cisit¡' Avcnttc' inrnrc-

ãìi,"ir'"touth of ihc trcu' llos¡rital for Siclr

ðì;äJi";, *'hich to<ì:rv is occupied itr pat't

bv a colrrlnet'cia1 sl<¡'sct'a¡.¡er"-"¡'ollui*in."; thc rclcasc of thc I9-14 l'e-

p*i o sel'ies of et'cuts tooÌ< pìace ri'hich

it.,É ftu¿ au imlloltat.rt bcaling ttpotr thc

activities o-t thc p¡t'st thl'cc l'c¿rr:ì'-'i'i;-iir:, tl''c c'tci'cloptrrcut of o" 
't't1l)::'

integlaicct plogllln oÍ glaclttatc anct posr-

il,i,,;i; Ë.1.tà'tiot't \ras stinrtrlate'rl ]:l'
dôn.'r'ôus fillantiaì assistatlcc lrom thc W'

ii:"";,ì;*; ñoi"'ti ation cì t*'irr g tiie pcii'd
19.1?-40. IIo\ ":\'cr' 

tìrc soluticll to the

"tålf"ì"t 
cl'cated by space ìinritaliotrs' rvas

it;i"i; li" founcl iri tlre oìrl btrilcìirrg'

Sccot.rcll¡', jn 1951, thc Ontalio GovcÌ'rì-

,-,',"nt- 
"ot',.i,rclccì 

a sttl'vc)'; of the n"l]-t-"

t-r"i,it .f tl¡e Pr:ovirlcc' Ju lespcci 1t,l dcÌr-

tistr:1' tì-rc Lecrolt'lt-llelrclaticill u'as ttre't 120

ncrv gt'atlttltcs \\'crc leclttit cd allrualì¡"

önïy Ì¿¡ cotrlcl bc accoilrtnocatctl in thc

existing facilities'""'riiiåti, tire cstablish'rcnt oI tlie Divi-

,i.l-ãf ó.tta] Iìesc¿tt'ci.r in 195i' and the

nragitificc¡rt l'cspollsc of tìlc mctnbet's 
'of

;;i';;;;;i p'orcssic'rr a )'ca* latc' to thc

;;;* i;; 'fin¡.ci:rì strppc'r't "1..iîi:':1'i
li'iilg.t"a ftrrthcl' cletn¿rncls fot' gt'eatt¡' tt'-

ct'easctl sirrce f ol clcntal cclttcai iolr and

rescatch.'"'l'"*riitly, atrtl again n'ith assistatlcc

fr",i"ilì.'í<cllogg, Fotrrrclation irr I 9ã1' tlic

tt'.iìtt"*' "i 
.rt'it^l h5'gicrrists *'as itietrg-

:i;Ti;ä,"^;; à!"i" 'pnl' 
*'as tlrc ìimitirtg

factor"^"ïi,.r"i",.', ri'illt all thcs-c - 
cornÞcllittl

r."^..-t 11,'i"tiug to thc ¡¡sçl frll' ne\\' Íì'lìo

ii.i".i,i".tcrs'fol tesea'clt' a'cl thc etltt"

;;ìil åf clcntrl ¡rclsonnc)' it is ¡rot st¡r'-

r"
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¡rr.isin¡¡ that. irr lt{rrlclr 1f)ri-1, thc Oltirt'io
Govcl'lìr)lcnt ¿¡r.llrr'¡ trr¡cccl i rr i is ¿rrt n turl Ì,'trcl-

¡ct tlrc itrcl¡.tsion trf llrc sunl ol onc ¡rtiÌ-
li¡¡ cloìl¿r¡'s as a "sp...ci¡rl ca¡rital ¡1r'irtrt to
tirc Ut¡ivt'¡'siiy of 1.'ototrto Íol tlrc. cxl:r¿rn-

sion oÍ its Collc;ic of- l)urtis'rly". 'l'lris sct
ill ¡rol.ic¡rt tllc st'crrll(ì sttrcì¡, cìLrIin3 tlrc
tlccâclc:' 191'1-5'1 of il:c fclsiÌ;ilit¡' crf rrrc,cì-

e¡riziug attd cxprncling tlrc buììrling at
330 Collt,ílc'. S'rlt'cÍ. Ollc I'n¿r,' 1¿t1<:l' it lvas
ric¡trcrnstt'atccì th¡lt. thc cx¡rcnclitrrlc oI tw'o
¡lillic)n clollals jn thjs \va)' \\'ould rnalte
possiblc thc ¡rcldition oI onl)' I cìentaÌ stu-
Ccnts, atrd 6 dcnt¿rl hygìcnists to e¿rch

class. NTorc-' disttrll,,ing still, thi.-r l)l¿rrì
\r'oulat clinlinatc ¿rll)' possil:ilit¡' of ilrtl'o-
ducing nc\\' collcel)t:; into tti-tclct gt'acìturtc
clcntal ccltrcaticn or plovitlc adc:quatel¡r
fol ihc othu'r ltcecìs.

Thrrs, eally in 1955, lì.¡c" of thc oliginal
19.14 Cornnrittce of six nrcn, louncì titcnr-
sclvcs lrarticipalirig ¿rs nrctrrl.rcrs of a11 cn-
lar'¿lccl btriìcling Coinnrittcc. IJo*'cver', thc
¡1r'ecn 'go alrc¿rcÌ' li¡ilit i'ratì :rÌr'cacly sliorçn
.anrÌ¡er as furthcÌ'r'isits to clcntal schools
aud Ì)Ì'cpíìiations oI pìirns fol a lrcr,,' build-
ing n'erc arrtìrorjzcci.

it socn ì;ccar¡rc cviclcnt. th¿rt the i944
cùlìcept \\r¿rs inarlcrclrr:ttc iìr)(l Icclrrilcd
r'¿rdical lcvisiolì for the rcasons outlincrì
irbove.'Iìic: 19,i4 ¡rìans for' [i,1,000 squarc
fcct of space on fotrr floors il'rushl'oourerl
to six llclors cot clil-l!1 an alc¿ì of ,rplrlo\i-
rnatc)y 181,0rJ0 scìu¿ìr'c lc.c1. Sìinrìl¿rt'.1y, tire
cost of thc l fJl4 siic iracl inr:r'c¿rscd tcnfolcl,
rr'prescrrtin¡; o\¡cr: ollc nlíilion cìolìars, ¿ild
il rvas reluctantìy ¿rl:alldoncd il-r iavoitt'
of nrole br.rilcling on a lcss cosll¡' si{ç j¡¡si.
tu thc cast.

I'r'orn callf in 1956 to thc prcscnt daie
the lluiìcìing Contmittcc has hclcl alrploxi-
nìately 100 trrc'ctin¡¡s. 1.'hcy pi'r.:ixriccl arrci
stuclied clozens of cìctailccl ntcnrolanrìa on
:.trch sr"rltjects as "tl'¿rfIìc llotv jtr thc buil<ì-
ittg"; s'aìì, floor ancl ceiling finishes;
li¡:hting lcc.1r-rilcment.s; lcctulc t-ooÌl'ì t e-
c.trit'criicnts; parkir)gì sllecc; locl'.cr t.oonls;
t(rÌììrnoll r'oònrs; hcav¡' cqrri¡trtrcnt; stucìent
:tislrumerrt kits; sterilizing cclrriprncnt;

' jJ'._ (i. .Árrclcrson, Iì. .'. cc(lf i ct, .ì. Ii. Johuscri,t-. II, ¡\I. \\'illirnts, anr! lÌ. G. !lltist

Out ol tltc l'us.l unl inlo !l¡c l:uturt: (iîJ

t:losod c'ircrriL tcltvisioli cqr,riprrrcrrt, ancì
ì11¿ìlì)' (,tl){lI's.'l'lrrr.rtr¡1hr,tit tltc ltctI SunlItlct'
nlolltlrs of 19ir6 tì.¡.: Corrlltitt(rc rììct ()ìt sc\/-
cr¿tl occii.ii()r¡s n'it)r titc ¿ucìtil.cct arlrì Llllì-
vcisit¡' ¿rtrtltr¡r';tic:; lo l.rlc:;s cl¿iìl,ts for. tlrc
irtcìr.tsiolr oI ail'- c¿-rltcl;f irrrrìrrg irr thc ltuì1,-l-
ing, l:r.r'u r,.'itltout ar'¿rjl.

Ilotvct,er', in s¡;itc o.ll soiltc disa¡r1tt.'int-
nrcllt. air¡ug tlìc \'.'a)', tlrc llcu'l.lrrilcìin¡1 is
nroclcl lr. cr-rntctl¡.rorari. in (ìcsjÍln, altcl cr¡l-
orf tll. l'),)' r','ir¡' of corrtrast, thc oVcl'cIor.. cl.-

cd coltclit.iols of tìtc fornrcl builclirr¡1 havc
gir,eit ri'ay to I'uotrrjncss; ¡roc.'r'ly ìightccl
IaboltLtolies, oncr:r l'clicvccì oll¡' b¡' strr-
cìor ts bl i n ¡1 ì r r¡¡ rÌcsl.l ) al'r1;:, it''J no.,',' cl: cc :.'..

Iulll' blight unclcr' fluorcscc¡rt lightin¡¡;
clttst¡' ri'ooclcrr fìool's ilì tlrc nl¿ritì cliltic al'e
t'ioir' ¿t'r.ir'¿rctivc lin()lcur¡r tilc: fingcÌ' l'n¿rrll-
erì ¡xlintccl \va1ls jrì con icìols, stlrclr-'r'it ancl
paticnt alc¿rs have ìr,¡c¡r tr¿nsforrnccl u,jth
color{tll ¡rrottlt:cl cclarnic tiì,--'s, ntrcl frus-
tratirrg acorrstic plobìcrn-rs have becn
eli¡uinatccì rvitlr thc usc of ac'oustic tilc
c'¡r ilrc cc'iìiniìs lÌrl9r-rgiLotrt illc llcu' btrjicl-
ing.

!-catulcl; ol tìrc building, t.'hiclr ri'jll be
foln'râll5' opctrccl rur I'lovcnr'bcr 25th, jn-
clurlc: closccì cilcuit tclcvi-"ion; one cliltic
loonr cquippecl r'¡ith 12'i clc¡r.,al rrnits (atl
t'jth ¿rilotol's instaìlcd); I'antps Ior 1ta-
tients as thcy ¡rloccccì f o an¡' onc .o-[ the
sevcn clilrical ¡ll'c¡ls loc¿riccl on thc glt_riLnd
flool alrcl thc oltc ¿ilrc,r'e; thl'cn ler''r rle
rc)onlsr c¿lclì corrr¡rlctc ri'illr instrtruretit
]ralrcls on tìrc Poclirun fol' 1hc conh'ol oI
tu,o t¡1;cs oI rocm lights, ¡-rotol jzccì
scfccns, and itr"ojcclion cqrri;;rtrcut; a
quiet, ¡rlcasant looln for 120 r'c¿rdel's as
the focal poirrt in a wcll-i)lírnnecì liblar'.i',
and lìlan)' othcrs.

Iìesea:'ch qriali.cr.s occu.l)!. ltrost of lirc
îotir-tì'r ¿rnci all oI tl.rc lìIth fìoor.s, ri,ith
excclletìl labol'atol'ics fol- alurosl any as-
pcct of lcscalclr in the Ì¡ioìoilicaì ficlcìs
relatecì to dentisLr.y. Ihis incltrrìcs sc,p-
atatc an(1 carciull)- contlollecl sltace for
cxpcrimortal jsotol¡c r.,'or'l<.

Ll thc clinical ar.cas spccial aspccts of
clcarìllilrcss c()ntt'c)l al'r: f caturccl. Trr-o htrge
conìbiìlation stut'ilizc:r's have bccn instirll-
ccì, c¿rc'h caltll-llc ol l.¡cinl; o¡tcratccl lt¡'
steanr or gas (eti,¡')cne crxide). 'I'he lattcr-

I
I

I
j

t
I

'!
:

I

1
I

!

l^ ': - j :

oiogrct ph'¡.

Go1'¡r',,-
rc healtlr
t {o clt:il-
lhat 1:lrj

cl i¡r rÌi¡..

l¡c f)ivi-
antl fl:'
rl.rcl ..: r 'l
.¡' lr¡ tllt.
c.SC:i:'t i;.
trtl.r' i:;-
i,-rll :,:. i

si-;t¡r¡i',.
ril, ri:.
in:r'r .

i l¡¡ i: .: .'

ircll.: '

'il'i¡:. I

'.' r. ,t . .



df(Jtu

674 'l'hc lottrnal ol thc Cunotli'tt I)t:nt¡i Ássocíuliott

is ttsccl not fot' hcating Þtrrposcs lltrt to

stclilizc pcÌÌ'islì¡tbìc cclttiptlrcttt rvith ¿r safe

¡1as, fcll exirttl¡.,1c, lrirltrì¡ricccs, elrrloJotltic
instt'ttmcltt-;, r'rtblret' ¡¡l'rvts, ¿rncl so otr'

Closecl cilctrit tclcvisioll ccltliptlic'tlt has

l¡ccn i¡rstallr:cì aftcr cxptlt'ilrlctltitr¡1 rvith

its trsc atrcl a¡l¡llicatic-'n cìrrrirlg the plrst

thrce ycals. It'¡ scrllrc al'cas a clinicaì clcnl-

onslraiion can l-¡e sccl-t ct¡trally rvcìl by a

u.holc class of 12'1 sttrcìcnts, inste¿rcl of ¡c-

¡;eatir-rg thc o¡.;ct'irtic.rtl lnaìl)' till-lcs to

gto,-t¡rt of I c¡r 10. A cìozen ¡:icl:-trp points

io, prog.,ltlrs havc bccn ploviclc'rl in .thc
triråittl, ri'ith 21" scrccn 'pìtr¡1-in lroinis
scattcrccì. throug'ìror.rt. Thc nlain llrogre'llls
rvill lilicl¡'oli¡;irratc irl thc teÌevisiotr sttt-

,lio o,t tlrc thirrl fìoor', anrt be rcceivccì itr

ttre 3õ0 sc¿rt lectttrc I'oo¡rt rvhet'cì lllol'c

tl,nt-, ot-," class can bc acconlnroclatccl at a
timc. Televisiotr as a tcacl-ring Illccliuur

iuilt'rtot replacc tlrc pr-cscnt conl'cntional
å"iftoAt, bLrt ivill scrvc as a uscful ad-
j utrct.

I sttpposc that thcie is no tirne in tlie
placticc of clort isír'y rvhen onc leels so

hclpless allcl healtsjcl: as u'hetl a )-ollng- '
*t"t it b¡'otrgl-rt to thc oñìcc rvitl'r a btrdly

traumatiz.ccl atlteríor tooth' ITorv of tetr r"'c

trn.l" l.t"n.O it saicì that ii onll' slte-harl

bl'olien alÌ arlll .or 1cg it rvottld rlot have

bcc¡r so b¿rcl. r\n ar¡ìì or ieg'i','i11 repall'

trut r','hcn e. tooth is flactut'cd it r"'ill llcvcr
bc the same again. F<lr all too tuall¡' years

ihc problcm has bccn solvcd i.l1' thc rc-

"i"tilf 
of thc damagccl tooth' but -s'hen

ylï, toot. back upon situations r"'hich yott

'l'h'.-' ncr',' arlcl vct'y lrltltlcltt fc¿rtttl c'; rvill

ì-rc tt:rnpcrccl l.ty a stirilrcrl gÌir:;s rvitldorl"

hr.'ttc,ttt'.irl[.] J. I]i¡tllstull Ï'rillrr-roit, c.rtlt-' oI

thc fotttrclcls of thc sc:hoo1 in t87rl, rvlricli

n'as ¿r f catul'c of iÌrc llain st¿rii'"r'ay eLt 230

Collc¡¡c Stlcct' This r"'inclou', rcsiclit't¡J t:ou'

itr ¿r sr-titabÌc placc in tlic ncrv btriìding'

along s'itl-r scvclal l'¡l'o¡lzc Þlaqttcs, ¿t llLlr¡ì-

bcr of oii poltraits arrcl a pair' <¡f bcatrti-

fully calvecì crcsts of thc Urrivcrsit¡' r-'f

'Ioroltto allcl thc I'"o¡'tr1 CollcElc o1 Dctttal

Surgcotts r'.'iìl pt'escrl'c otrr traditions ancl

tics r"'ith thc ¡last.
Thc clcntal ¡;rofessic'.rtr shoulc[ bc arvat'e

of tìrc facl tlrat, tìre physicirl ¡rlattt aìotrc

u'ill lrot ¡-¡ral:c for sLlcccss ilr clctit¿tl ccllt-

catiott. ì\{oêt ir.npol'tant oI all is a ri'cl1-

pl'cltltt'ccì, dcclicatccl stafl' \\¡c al'e collfi-

ãcrlt thai rvc have ¿r stali s'hosc statr-tlc is

just as itnpressivc as the ìrtrilcling'
724 Ecltt;urcl SL.
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GEORGE C. HARE, D'D'S', Toronlo' Or;Jorio

have mct in this llì¿tlll')cl' u'as thc ploblcnt

leall1' soll'cd? If s'e al'e hol-tcst u'itl-r ottl'-

,.iu".t .u" knorv tllat rnthel' than solvirl:i

itr" 1',r,,trt"nr lvc siln¡rl¡' macìc lnulc.djllì-
cult plol-r'lcnls. Lcl' us consirìcl a chllcl (\l

ten ¡àals of irgc lvho fr¿rctttrc- 'lì 'ììrcrl.l'
iootit lf the tootìr is rctnovccl it i's tltt¡'

tìr¡,t the ilnmctliatc llloblcnr is soh'i'Ll I'trl

s'i-at ol the frrtr-rrc? I'ixccl bricii:c\\'(¡r ¡ì

..it'rut bc ilrscltccl ¡tt tlris titric rviLlr"r::

crrdrrrgct'ing tltc ptrllis ol :rcljacclll .tcci:t
fi* ti"." ürL,ttt bc Inr:ilrtititrccl ¡rlitì tl'r"i'-'-

io, 
" 

å paltial clentttrc is placccl in tlrt
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Manporver

"Manpower in Canadialt Dentistry" is
the general topic for consideration by the
panel. I sr¡i)pose solne of you rvoulcl ap-
plaucl if I could provide you rvith a con-
eise, accnr'¡rte staternent regarding the
dental personnel needs of Canada ciuring
the neit trventy to twenty-fìve years. Per-
haps lhe majority of you woulcl not be
prepared to accept the stalk reaiity re-
specting the next two or. three decades
if I got close to þortraying an accurate
piôture and I might even be burned at
the stake for attempting to assume the
role of a prophet. f remain calm in tÌre
face of this dire consequence knorving full
well I probably won't get remotely close
to reaìit¡'. In fact, I have to acìmit tìrat
in my first serjou.s attempt to dc so¡ne
"crystal balì gazing" I {ouncl myself
rapidly becomir-rg par-t of the probiem,
rather than contributing to the solution,
Discouraging, to say the lcast.

Suftice it to say, I believe there will
be a need for more and. more dentists-
comc fluoridation, more public health edu-
cation, or positive preventive measures.
But 

- How many! That is the question.

Pnrse¡¡t Rrsouncrs

A convenicnt place to start flom, and
possibly the safest, is to rêcall some
known facts legarding the present ratio
of dentists to the population. At the be-
ginning of 1960 the ¡atio fo¡ all Canada,
according to the Canadian Dentai Asso-
ciation was I dentist to 3,018 peo¡rle, and
in the U.S.A., 1 to 169?. Why ttre dif-
ference?
I lJean, l'aculty of Denttstry, Universit¡,of Toronto

tåriÌ:::.:i':::.îË::.-1i:".,;:,:::::rri:î:næ

in Dentistry __ 'lhe llerrtist

R. G. Ell,tS, D.D.S,, Å,1.Sc.D.,* Toronto, Onforio

Before attempting to answer that ques-
tion let us look at a few mote detailed
lìgurcs for Canada. The provincial figures
t'ange all the way from l to 10,441 in
Nervfoundlancl, to 7 Io 2,403 for Ontar.io.
The CountS' ôf York in Ontario, rvith 1

to 1,638, compat'es favour.abiy with the
ratio for the whole of the U.S.A. ¡1¡e
these wicle valiations significrutt from ttre
standpoint r¡f the future 

- do lhey rnean
anything to us at the present time?

An important factor to consider i¡r ar-
riving at a rcasonabìe ratio of dentists
to the population in any country, prov-
ince or comr-nunily is the concentration
of the population in the area. Othcr fac-
tors affectinÊ this latio include the eco-
nomic status of llie peoplc in tÌre area,
the level of gcneral eclucation of the
people and particularly healtìr education.

To suggesf .that Canada might require
a ratio of dentists to the population, simi-
lar to that .for the U.S.A., wotrkl be un-
reaiistic because of the great cliflcrence
in concentr¿rtion of the popirlatiolt. 'Ihere
is an average'of 58 people to the square
mile in the U.S.A., whiie only 14 in
Canada (excluding the Northwest Terri-
tories and Labrador). To arrive at a fo¡m-
ula based on the integration of alt the
divergent facets of this problem would ¡e-
quire the work of a hathematicai genius.

The figures for Canada do point up the
special problem, pecuiiar to a large coun-
try with a scattered popuÌation 

- with
some areas enjoying a higher economic
levei than othcrs and witir variations in
general education. Unde¡ these circu¡n-
stances wide diffcrences in the ratio of

il..-
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dentists to the population arc inevitalrìc'
Thcl'cforc, ottr prollÌcm is not ¿tlonc onc

of a slrorl.agc of tìcntists, it is one of dis-
tribution. I hear mcml;ers of tlrc profcs-
sion say we don't need any mole cìentists

in our at'ea. Ilowcvcl', thel'e arc a gr:eat

many isolated conlnlurtities rvhicli indi-
cate that a dcnlist is urgently needcd' We
should not forget that thcse conrtnunities
have the car of thc politician and tìrc
seriouslless of this qucstiou of distril¡u-
tion should not be ove¡lool<ed.

Pno¡ecrnp Resouncns ¡No Or.¡nct¡vns

In the remaining time allotted to rne,

I should like to ilfa\Ã¡ yout' attention to
thrce aspects of this topic. First of all'
Iet us project througìr to 1980 r,r']rat the
dentist-population ¡atio wiil be iÎ there
äre no new dental scl.rools established in
this period and if thc existing dental
school facilities in Canacla are by 1965

producing neu' dentists at full capacity
rate. Tliis itrvolves the study and integra-
tion of the growth of populatioll tlirough
to 1980, of the number of active dentists
who will be on the provincial registers
during this entire period, and the eÍieci
on the ovelall nurrbels in practice by the

adclition of new graduates.

This year, 1960, the population of Can-
ada is well over 1? lnillion. From the
Gordon Royal Commission Report on Eco-

nornic Expausiotr you see in Table I the

forecast of Canadian population grorvth
through to 1980. It is to be noted tìrat
the actual 1960 figures are running a little
ahead of the high estimate contained in
Table I.

Table II shows the estimatcd nurnber
of dentists through to 1980 assuming that
the present six Canadian schools rvill be
graduating fuil capacity classes (31?) by
1965 and thereafter.

Based on the population lìgures just
examined in Table I and the estimated
number of dentists shown in Table II, in
Table IiI it will be seen that thc ratio of

cìcntists fo the population rnay improve
sìi¡¡htly through to 1080'

Ilou,cvcr', l.hc it¡provemcnt is slight and

failr.rrc to ¡rtai¡rt¿tin thc cxisting dental
schools at lull capacity could mean tl-rat

the ratio woulcl rcmain static' A fall-ofl of

15 percent to 20 percent bclorv full capa-
city r,r.'oulcl resttlt in a gr¡chial furthr:r dc-

terioration from thc ¡lt'csenl ratio' As a

rnalter of lact, the i960-1961 freshman
classes in tlie Canaciian dental schoois are

15 ¡rcrccnt belorv capacity and this nleaus

that in ali iuobability the graduating
class in 1964 rviìt be leduced by the same
percentage. l'he inl¡lortance of the re-
cluitme nt ellolt fol clcntal students is

vital to tl.ris program. Each ¡nenrber of the
dental profcssiou should consider that he

is on the front line of the recruitment
effort.

TABLE I

Conodìon Populotion Eslimoles from lhe

Gordon Royol Commission

i-
tl:,,-.

Dole Lorv Eslimolc Hioh Eslìmole

I 9ó0
ì 9ó5

197 5
I 980

t7,650,0OO'
1 9,8 20,000
22,i 3A COA
24 ,670,o]o
27 ,530,OO0

* Dominìon Bureou of Sloli5ti(¡ gives populolion lor l9ó0
os 17,814,000.

TABTE II

Eslimolecl Nunrber of Conodiqn Denlisls ossurning

groduoling closses equol lolol copocily of school¡

(3.l7) ofler l9ó5

69 Yeors of

l;'

Yeo r e or Under
70 Yeor¡ of
Age or Over Toio I

I 9,ll Stqnd-

I 9ó0
ì 9ó5
197 0
197 5
I 980

5s24.9
61 17 .6
ó851.ó
77 40.2
8664.2

330.0
457.O
668.2
662.2
5 ó0.5

5854.9
657 4 .6
7 5t9.8
8402.1
9224.5

Sour(o: DiYitioô of Denlol Re:eorch,

focultY of DenlirlrY.
UnivcrrilY of Toronlo.

Sury¡vol rolct (ompuled u¡ing Commi¡¡ioncr'¡

ord Ordino¡Y r'{orlolitY Tobls.

't7,370,OO,O

t9,220,OOO
2t.ìó0,ûÛÛ
23,310,000
25,770,OOO
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TÂßTE III

Proieclccl Rolios of Populolìon per Denlirt in Conodo bored on Gordon Royol Commi

Populolion Eslintolcr qnd Denlol l'{onpowcr oge ó9 ycors or u¡rcJct from Toblc ll

5

39ron

lligh I'oPulolion
Eslimolc

Do le 3194.6
3 239.8
3229.9
3l 87.3
3177.5

I 9ó0'
I 965
197 0
197 5
I 9BO

l9ó0 po , rho rolio i¡
ôn

Under these circumstances it is impet'a-

tive that \\'e clcal separatcly with tire dis-

tributio¡r problelr. Plovisiorl of adeqnate

bursaries lor carefully selected students'
which would assure thern of their ex-
penses throughout their course, in return
-fo" 

" 
,uororlabÌe tcl'trr of service in selcct-

ed rural corlllllunities, would ivork toward
rectifying some of the present discrep-
ancies. The larl' of supply and demand is

imefutable. While the su¡:ply of dentists
is below the requirements' to meet the

cler¡ands for all areas, the majority rvill
gravitate to the rcgioÌls of maximum de-

inand, nanìely. the cornmunities u'here the

population is mosi heavily concentraled'

The seconcl observation I would like
to make is based ou the assumption that
the slight inrprovement shown in Table

III is not satisfactory and that we n-ìust

aim at improving the dentist-population
ratio bY 1980.

Tabìe IV shows'what will be required

to reach various objectives by 1980'

Suppose we aim at 1 to 2,500' This

.uq,rlt.t graduation of 31? new delltists

"uóh 
y"oi from 1965 to 1968 and there-

after to 1980 an aclditional 133 cach year'

for a total of 450 Per Year'

To set our sights on a ratio of 1 to
2,000-2,200 rvoulcl involve doubling the

o"tp"t'by 1968 and continriiag with 650

new graduates ¿l Ye¿ìr to 1980'

Returning t<-, the objective of 1 to 2'500

by 1980 rvhich secms to be more realistic

and involves an additional 133 graduates

" 
yu*r, commencing in 1968,. the a.ddi-

tional facilities, probably two or three

li,

f?i--
i'

TABIE IV

EslimotedDenloll'{onpowerógyeorsoryounge-r^in^ìgS0occordinglovoryingnumberofnewgroduoleslrom l9ó8 unlil 1980

lncreose over
presenl toPoci

Poþulo
25,770,000

3 ,271
3,015
2,84 5
2.672
2,517
2,2s6
2,145
2,O41

3

tion per Denlisf
27 ,530,0o0

3,4 98
3,253
3;o4o
2,8 54
2,687
2,41o
2,29r
2,181

Dec¡eose 67
r7
33
83

I ncreose

233
283
333
383

Sour<c: Divi¡ion ol Denlol Rereorch'
focullY ol Denli¡lrY'
UnivcoitY ol Ioronlo'

2 8ó

3t43.9
3l4l .B

3 08 8.3
30t I.ó
297 4.'l

Eslirn(ìfe
Low PoPulolion

250
300
350
400
450
550
ó00
ó50
700

Tolol Groduoles
per Yeor __

Eslimqte of
Tolql Denlisls

in 1980

7,871
I,463
9,055
9,646

10,238
I I,423
12,014
ì 2,óOó
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modcl'ate sizcd scllools, will h¿¡ve to bc
built ancl re¡listel thcir first classes by
1964. PÌannir.r¡¡ lor thcse schools shoulrl
be undelv¡ay now.

Occasionally, rnembcrs of the profc.ssion
rvill irslc rvhy it is that thc out¡tut of thc
clental schools could lrot be increased by
accelerating the culriculunr or by greatly
incrcascd t'cgistration. Accelcration of tìle
eourse rvould involve ¡eduction of thc
summer rr¿rcation period ancl a shortening
of the total length of the coursc. Such a
prograrn was advantageous in the emer-
ge¡rcy war ¡'eals but oul experience and
thaf. of the rnajor-ity of clental educators
leads us to believe that this is not the
anstrver. Students tnust have time to relax
mentall¡r betrveen sessions i¡r order to be
able to sulvive during the vety concen-
trated efìor.t they put for.th ìn any aca-
demic'year",This is vcry steadfastly main-
tained by educators generally. Greailv in-
creasccl. registration is dependent on the
availability of .-sufJìcient cancìidates and
even if they rvere ava_ilable, tirere is a
serious danger involved in mass ecluca-
tion.

Pn¿cr¡c¿r, Os.rrcrrvns

For tny third and cor.rclucling observa-
tion I must I'etu¡:n to the ,,crystal ball".
I see in it the net:essitlr for ir-r.rproving
the ratio of dentists to the population,
as the concenlration' of people in this
country incLeases, with an increasing
populat:ion. But I sense also tremendous
difficr¡lties in reaching the objective of
even 450 netv gracluates a year by 1g68.

The more practical appr.oach to the
figure 1 to 2,500 '¡¿ould be to i¡cr.ease
training facilities on a gradual basis-
with one new school accommodating 60-?5
students in a class, and functioning by
1908, another of similar size by l9?3-and
anothel by 19?B; I would couple with this
the student bursary progtam designed to

brin¡¡ aid to thc lnore isolirtcd colnrnuni-
tics. Dtrring tlre gracìual l.rrrild-u¡-r ¡rcriocl,
anrple o¡rpoltunity rvoulcl l:c afÏolclcd fol
assessin¡¡ tlte jnflucnce of Irrtulc i)t'cven-
tive lrc¿rsutcs, ìlcalth cclucation ancl inr-
¡rrov<iment in cqui¡-rntent (c.g. Ìri¡1h spcccì)
ancl oflìce ¡rloccclures, on thc clcntist-1rop-
ulation ratios.

Couplcd with thcse factors will be the
intcglation of auxiliary personnel into
tl.re practicc of cìcntistry and thcir effcct
on the manpowcr situation. I am thinl<ing
particularly of the dental lrygienist, and
the nrore efl-ectivc use of the dental as-
sistant. In my opinion, our future is cìe-
pencìent upon our ability to graduate new
dcniists in cver incrcasing nurnbcls aìong
the lines I havc suggestcd and at the
sairre time' to integrate more effectiveiy
than we have done in the past auxiÌiary
personnel into the dentaì team.

RrlsurrrÉ
Notre pays,' malgré.la fluo¡ation, malgré

une .éducaljon plus grande ciu public -en

matière rl')rygiène cìcntairc, rnalgr.ð des me-
su¡es cle prévention, aura besoi¡r de pius en
plus de dentistes.

laa po¡tulation du Canada qui se chiffre
présentement à 1?,814,000 va clépasscr les
pr'évisions de la Corrmission Iloyale Gordon
pour l'année 1960.

- ..Les ¡-lt'ét.is!ons i-;orri ig80 sorri ric 2?,íBû,000
âmes. Les rìisponibilités actLlelles pour iortirer
des dcntistes, môme fonctionnant à plein
re¡rdemeut ne pourront pas améliore¡ dans
I'avcnir,la plopor-tion des dentistes cn rap-
pgrJ à la population. On croit, pour êtie
réaüste, qu'une proportion d,un derrìistc pour
2,500 personnes constituerait ur-r objectif ìou-
haitaLrle pour les prochaines viugt années.
Cela veut dire une ¡noyenne de 13j diplôlnés
additionncls à partir de 1968. On uourrait
attein,:ìr'c ce but r-'n ótâblissant rìcux ãu trois
facultés dcntaires ntoyenncs, utle eìt lg6g, uneen 1973 et une en 19?8. On dev¡ait aussi
ajolrter à ccs disponibilités supplémentairespour I'enseignemcnt un systèmc de boursespour les étudiants, organisé pour aicìer les
municipalités éloignées qrri n,ont pas de cìen-
tistcs cn nolnbre suffisa¡rt pour leurs besoins.

124 Edu:ard Street

,ji:--
lJ-
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PREFACE TO SECTTON TIÏ

Traumat ized Anterior Tee-bh in Chi-1dren

Injuries to the teeth of child-ren r^rere id.entified as or-re of the most
d.istressing problems wíth which the general pracÙítj-oner of dentistry
had" to cope.: oû a d.ay to day basis. From both the restorative and
preventive stancf-points, injuries presented a challenge which had

Lo be met, invariably as energencies. Management of such emergencies
and even subsequent treatment of Ùraumat'Lzed Leeth, prior to the
LgþOfs was hapha zard, and it was fortuitous if t¡eatmenÙ of such
teeth, terminàted- with a favourable resul-l-' It was recognised
ühat a scientific basis for treatment was essential, if dentists
were to approach these problems with confidençe and some assurance
of success.

Extensive study and- clinical research resulted in the publication
in Lg45 of the first edition of the t'Classification.and Treatment
of Injuries to the Teeth of childrenrt. It was repr"inted several
times and revised at intervals with the Fiff,h Edition, coming
off the press in L97O. The author invited particípation of a

co-author, in the revisj-on for the Fifth Ed.ition. A copy of the
Fourth Ed.ition, 1960, forms part of this submission.

Reviewers of the Fourth Ed-ítion.r âs wíth previous editions, have

been generally very complimentary. Elsie Gerlach, writing in
the Journal of the Ameri-can Dental Associatíon in October L96L

observed.: ttThis excellent manual should- be on the reference book
shelf in every d.enüal office. Tt provides information in a

concise and- lucid form for the d.entist confronted with the problem
of caring for an accidentally injured incisorrr'

tn 1963¡ Ed.itorial Mund-i of Buenos Aires, prj-nted it in Spanish,
for the profession in South America and- the next year permission
was sought to have it translated' into Japanese, for distribution
in that country.

There is a good d-eal of evidence that this
reference text used and recommended by rnany

the U.S.A. and Canada.

publication is the
dental schools in

perhaps this publication has provided a scientific basis
coping with some of the complex situations attendant upon
injuries to the teeth of children.

for
accidenta].
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canLly large. Pelhaps
those rvho clain: these
he increase. It is ap-
recall the opinion ex-
or lvho said thai pro-
ale ânlong the "hall-
ilizatio¡r." Protlrtding
lc or no lip coveragc
:idental tlatlma,
rtment-planning shor.rld
¡sitive, I)elay and plo-
rcsult in irrepalabìe
,able vital tissues, A
those cases, if given

cted eutergetrcy treat-
'avourabìy.
s must be fulfilletl be-
treatnlent: firstìy, a

case and the patient's
a careful clinical ex-

e roenlgellological ex-
liate use and also for
'ubscqncnt roentgeio-
.nce of the latter point
rsized,
r sirnplify tleatnrent-
eation of injuries to
stcd as outlined belorv.

ractule of the crorvn-
) or no de¡rtine,
tsive fracture of the
ing considerable den-
lho dental pulp.
nsive fractule of thc
ing considelable den-
;ing the pulp.
autnatized tooth'rçhich"ital-lvith or *-ithout
st t'u etu re.

st as ¡esult of traunr:t.
:re of the root-rvith
s of crorvn structut'e,
¡tcclnc¡rt of a tootit-
re of crown or root.
lr¡re of the crorvn and
,t.
rtic injuries to.decidt¡-

void furtl¡er irrit¡:i,rn.
rultl bc l¡¡'otcctetl fr,:,1¡
)r sorììc tirne a f tr:r the
's nn indcfinitc pcrio,.l

Trealrnent nray l-,e resolvcd bric{ly into
thlee r.,hases: (1) Ðmclgency, (2) Intcrme-
diate, (3) Final.

Etnergency treatnrent shc,ulcl be dcsigtred
to plotccL thc injulcd tooth florn furtlier
irlitation cluring the 8-10 rveeli c,*itical re-
covcÌ'y peîiod. Place tire injurcd tooth at
rest, if Possible,

Iiltennecliut.e trealnient eur'L¡¡¿rces lesto-
rative procedules. Intermetliate restora-
tions must be stal;Ìc,. rvith some deglee of
Dct'manence, aesthct.icnlly satisfactoly, ancl
involving a ntiniututl atnount of prcpara-
tion. This temporary restcration niay bc
in place fo.- several ycals <iepcnding on
tlie age of the child at the time of the
accident,

The final phase of tleatnre¡rt ln:ry be con-
sidered rvhen the tooth is rnore mature.
It usually involvcs llore extensive preìra-
ratioJr of the tooth. In most cases of
fracburc the ti¡r're rvhich elapses from the
emelgency tleat¡nent stage to the fin¿rl res-
toration Ìnay be a niatter of 1-9 year's.
During that period the .iooth in question
shoulcì be undel corttinual obselvâtio¡r lvith
roentgeuograrns and vitality tests.

In the brief time at, nry disposâl I shor¡ld
like to discuss three of the commonest
ploblems encoulrteled in the treatment of
injured teeth. Thcsc are:-

1, Plotecfion and treatlnent of the
pulp.

o Root thcrapy for the non-vitâl tooth.
Restoration of the fractured tooth.

sulcs rvliich can be app,liccl to lcstolc lhe
inflanrcrl pulp in the non-fr¿rcl"uled tooth.
lVe s'ould sugÍlcst, horvcvcL, that place-
nre¡rL of the injulcd tooth at l'esL js dcsil-
able iI possible.

In thc Ciass II cases rvherc the crolvn of
a tooth is flacturcrl rvith considcral;le ex-
posure of the dcntine, buL not au actual
exposul'e of the pr.rlp, operative pÌoccdures
for pulp protectioÌr may be requircd. The
objectivc of er-r-rct'gcncy treatment in these
cases is to pl'cvent furthcr irritation lo
thc aìready infìamed pullr, This treatnrent
includes avoid¿rnce of the ttse of s¿r'ong
irritating drugs ott the exposed denti¡re and
placcrncnL of thc tootir aL lesb, The steps
in protccf;ion of the pulp in the Class II
case are as follorvs:-

Clesn all debris off the fractured crorvn
of thc tooth, using rouLine nrethods but
observing gr-eat cale not to injure the tooth
further', Seìcct a cclluloid or resin cro\vn-
form and corltour it to frt accurately the
entire crown of the fractured tooth. Ex-
amine thc for¡n for possible tissue im-
pingenrent and also then fov elearancc in
all fr.rnctional biting positions. Reniember,
the tooth must not suffel furthel tlaumatic
injuly through function, Lay thc foinr
aside and dry the isolatecl tooth. Cover
the exposed dentine with a suital¡le nrix
of a rapid-setting, capping paste. Care
should be exelcised to avoid plcssule on
the dentine cluling tliis and subseqricni
procedules, After lhe cappiug paste l-ras
set so th¿t it rvili not be reaclil¡,' dis;plre.:d,
seal tbc flacr¿uled end of thc tooth rvilh a
layer of cement. Tìiere alc trvo alterna-
tives in placing the plotecting fornr on the
tooth. If a celluloicl fornr has been usecl,
pfepar*e a creânly mix of cerlenL; partly
lì11 the folm and sc¿rt to place over the
tooth. This folrn rvill rcrnain in placc for
a periocl of eight to tcn *'eeks only if it, frts
accuratcly and covers the entire clo*'n of
thc tooth^

\\¡itjr the introduction of the self-curing
resitrs an alLelnative for the seating of
the cro'*'n-form plesents. In this proce-
dure a I'esin-folnl should be used. A
satisfactory shade of the resin filling ma-
terial is selected and a suitablc mix is
made and the folm par'fly fiìled rvitìr the
mixed resin. The forn.r is placed over the
tocth anrl Lhe resin allorved to polyrnerize
for a peliod of four minutes. At the errd
of foul minutes, the crorvn-folnl rvith iLs
lining of resin is renroved from the tooth
and thc process of polyrnelizatÌon goes on
to corrrpletion. This resin cap is then
cernented in place on the tooth rvith oxy-
phosphate celnent. In both cases, just
priol to cemel-rtation of the cellnloicl folnr
or the moclihed lesin-folm to the fl.actur.-
ed tooth, it shoulil be pelfola ir:d rvith
a No. 3 Round Bul on the lingual side
about ttvo millinrctle s florn each of the
incisal angles in order to allorv for the
ready escape of excess cenlent. 1'he re-
bention and the aesthetics of the second

t

¡

.l

Ð

rld be exercised rvhen
pat'ctrt the prognosis

Dcspite evidencc of
, the nrosL uncx¡rtctrd
f,.
e pulp of an injured
ing shocl:, and tret¡t-
urin¡: the critic.,l re-

Protection of the l'ulp.
The behaviour of the pulp to irlitatioir

is rvell su¡lnrarized by I{r'onfeld('): "T}re
pulp is an extremely sensit.ive organ tr4rich
reacts very rcadily to any !r'ritation or..

injuly. A sevcle injrily nrny even câuse
imrnediate death of the pulp ¡r'hile a lesscr
injury causes a typical infla¡lnration knoçn
as pulpitis," Because the pulp is encìosed
in an unyielcling calcifìed chanrber, there
can be no coìlìpensation for ân increased
supply of bloocl tvhich accon,panics inflam-
nratiolr. In thc young tooth tvith an inconr-
plctely dcveloped l'oot âpex arrd in the case
of the toolh rvith a root fracture, there is
some plovision for collateral cilcul:rtion
rvhich cornpcnsatcs for the inclcased bloorl
supply. tr'r'ont ciinical exper'ìencc, hori'ever,
we are inrpressed rvith the extt.aotdinary
rccuperative potvcr of the pulp tissue in
tt¡e young hcalthy tooth, follorving acci-
dental injury.

.Consjdclation of pulp protection begir.rs
with the simple case of the tooth .rvhicii is
injuled but rvhich sho*'s no out.rvard signs
of injuly. Nunrcrous cases have t,een sôen
in tvhich trvo nraxilìrr.y centrals have bcen
involved, one snffelin¡1: a fractulcd crown
and the other rcnraiñing intact. Quiteconrnronly tlic tooLh.rviLh the fractured
crolvn rer¡rains vital ¡ihile thc intact tooth
sutTcrs pulp danragc r,'hich lcads to ne-cl'osis. \Yc kno.n' of no therapcutic rnca-

...¡-.
f:-nr..rà.ery, É -,4.* i-?i,!tF (-" -'. "'1.r%+',æ'q.'.''î?T'F 
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tvne of rcstol'ation are bcttcr,,bttt occasion-

"i[v onc is confrontcd lvitlt a greaLc-r

ä;ir.;^;i Éuil.. 
" ii," ¡aticnt should b¿ arl-

;iJ"ïHf"iã-àistt.tissnl'to report at oncc if
.ràin *hãr.t1,1 be expericnec<l in - thc neer
i;T;*.." öLìì"ttuit. ä rcst period of eish.t
ä"ä .dii;- is-ãttor''c¿, follor';ing -rvhich
ä"îotiå"ïìi rccallcd and tl'o injurcd tooth
¡e-ciamirred calefullY'

I

ProtecLio¡¿ o1 tlt'e Dtqosed' PuIp'
The pr¡lp cxposllre nray bc a mlnute pln-

..i"iiãìå'iu;;;i;;;t "i o"õ or both ho'ns of
äi;;ttt,: ït:illo cntire bulbous colonal pcr-
iiä"n"Ji'ir,ä-p"ip n,'âv be cxpos-cd' - Accard-
ine to tlte type of exposule, the lcngcn or
tiñe thc rrulll has bccn.exposed' the age, ol
f.he- naticñt. an<l the genel'al stÍltlts- 01 Ene

"rrio. 
t¡crc'arc foul' possible Þl'occdures ln

ireäÉmcnt. Thesc are:-
1. PrrlP capping.
2'. Þ;iõ"i;;äi (partial removal of thc

theless it ltas bcen uscJully gmnlqlq{ 
^1n

ðät:iái" iàror. .Arrrong thc fnctors lllt,t-l:^-
i,ì.--tlrn use of thc pulnototny tecnnrqtle
;;""t tú case of extcrtsivc exposurc "i il:i"i.,-*ltn.o l.he nulp may have bcelr ex-

Ëäiã,i iäit t;"c'al tiavå; r"'he'c thc l'gof,aP-ej)
í- .rui¿. open ín thc very young patient' lìuL
i;ilJi;ihã':; iå^ ã.fr ''itc-eiidcrúe 

of vitalifv
i;'ih; p;ip. Just as rvilh pulp caìrprnß'-so
iuìtÏ'-íulrtotontv, the casós sclcctcd for
i;;;it"-.;i' it-iiris nrethod shoul d ue -ca'e-
i;ii;'ïii;=;;. .-r¡.- ãii"t objcctive -or the
nulpototily technlcìue ls to uraintain the root
;;;ii."- "i ttto pülp in a vital st¡te untrl
5;;iiiil^^;'.otüpi"to folmation of the. root
å;""i'h;Ë iã.-t"n öL^to' various tcchniques
hä;; ü;* aåiìii¡"¿ through thc Iitet'ature'
ijiiiiià"äïä-i,'.¿-¡v the áuthor is bricflv

. as follor'¡s:-' ""triå^ïoÏn in the exposerl tooth is .anacs-
thcLizcd bv infrltlation or col-rducl'lon

äîìr..ilt..iãl Thc tooth should bc isolated
;;ä";tï-i;;ilutncnts usc<i nrusL be stcrile'
ä'i îå1,i"äï'ãpó':n1ion must þe rendetcd
ãseptic a.nd good access obtalneLt to rne-

;;;å';;i 
"åìii"-" 

of the pulp rvith the use of
iterilc "bul's. \\'ith shalp .ìns1'rulìr('nls,'
ii=ìót"¡tv i*t buls, the pulp is.severcd at
i'¡õ-tcvel 

"con'cs¡ronding to- thc- junctiol ol
ii.ã 

"oìitontunr 
ánd erranrel' Haetu.ot lhagc

";";;'";;;iì:oilctt *'ith cnnrpho-phenique'
gl-ó¿lt-tE rçill only bc setiotts in cas-es *'here
lil;;;i; is- iaccriated' After thc. h,o"tì'o.t-l':
hace is contlolìcd, a waltllìg pcl'lo(t or rt\E
i" -tãn nlinutes is allorveri fol setutt-t sccp-
;" ä äi.';;1;.¡. The pulp. sturlp is thcr'
cãnncd rvith- a suitable cal)ping.-prìste sLrcn

ii''äàl.iu* h,vdloxide and distilìcd u'ater'
Þr,.sute on the pulp sLunrp lì1ust,be avolo-
cd in this pl'occss. Sncccss ln tne putPo-

ià,ttv' täii*iä.,ã I * ¿ 
"p-"tt 

ae n t u p on t t-".t il.\!y
in õver,y stngc, caleful sevctancc qr ll'
.rlt. arirt the avoidance of plessure ln tne
ä;pËi"d"ì,;;õoãuio' f otJgn,li, 1"I!t^*i::
of^thc or¡elation, thc tooth shoulct bq"glYqn
a rest pôriod of si-x to eight s'celis' \vi[lì1n
three to six uionLhs, evitlcncc oÏ a þl'lígc
of dentine at the line of scverance o1- tne
puip should .be seen in atr X-r'av' ln a(iot-
tion. the ïadLoÍÌrâlì1 utay be usecl to follorv
iirT^'"äi:n*f 

-- 
pírcgtcs.ioti of com¡rletion of

;t; ";;ï;;.í.- 
-ii tl.'.." .is .no evide'ce, of

rooL a¡rex dcvcloprlrcnt rvithtn a l'easonaÞle
oeliod^ of tinre (say onc yea-r)'. then lL ls
oossible that failul.e has r'esultcci' 'I ne uso
ãi'iË;-"iüiit:' test in these-cases is. not
i"ti=iãctolv. 

- 
Detection of failure.at.an

ä;i;: ;;åË; pait icularlv. 
. 
¡ef ore, peri ap ical

uiããtaottä 
'oócurs, petr'tiits one tõ nrogçe.d

with root therapy for* these cases' lnls
b"it.; ;; i. thó-seco¡rd conimon.problem
ãå-îË-cãnsi¿cled in relatiou to injuries to
the teeth of childlen.

Root TheraPY'
Coolidse(') has explcsscd adrnirably the

o¡ie"ciii'e?- of root 'can¿rl thcrapl" He
#iiãt, 

-¿ìTh. p,,tpose of pulp tre.atment
antl root canal llling is to prolong thc usc-
fulncss of a tooth so that iL may Junctlon
in nrasticatiolr aftcr the loss of the pulp'

pulp
.f, Pulpector-ny (total removal of the

null)'r*rrn.fion of the tooth' .--
Ën"î.ät""-ãi in...tt in treatmcnt- will

¿""åiì4. 
-ñì'-ilv,- on the acculacv o! !þc

äií."äiir-'iñ;,i¿;; to the status of the
;irl;";;;ã, sccondlv, upon the cdherencc to
ãJti"tiãi,ììtv *ethod s i ir im ¡;lemcn ti n g treat-
ment.

Pulp Cul,Lítttt,
!'or a minute exposure of shori-duration

inïÏi.tt ¡¡ät'e is Iittlc cvidencc oi h.aemorr-
hase and rvhcl'c the root apex or tlie toof,n

is "almost complctcly closed, pulq .capprng
mav be underlalçen lvith rcasoliable tlopes
i;;'' .;.;;: The techniqrre vari-es -ve-rv'räErtiiJ"îtî* thãi a]rcadv described .Jor
thã Chss II case. Again r¡e stress tnar
åïtt"öi' ittii"ii"c diuss should bc uscd

on the pulp and pressurc froln the capplng

"iàt"ilol nirrst bé avoided at a-ll costs' 4
òannine oa.ste of calciurn hyd-ro-xtde anc
ãîítÏl't"?t ïvater has been used bv ]]t.ltv
ãjinicions 'rviLh considcrable success' - 9Ener
Iä"i,"iiîitätïiiol't r'ou* btcn dcsc.ibcd in the
liãi;iìi"; i;';m tinre to tiurc' \\'hele thcle
ï"ã-ãõi"nli.ttions such as root fracture or
äi;t^ó;il;;i-oJ tt,. tooth, pulp capping is
ðåilüuilai"ot.a. In thesc- cascs thc procc-
duro of choice reconlmendcd ls eltlter pu¡-
iã"øtiÑ or extraction of the tooth'
'"¿''iiÏni.i l"ti"iiot.t from the ploccdu-re
¿"'rã"i¡å"a'iotl-fité clutt II case ihould be

itìirååi,äa-;i iüó Jtos" of ce.rnentaiion of
the crorvn-foÌrll placed ovcr tlìe tootlì' rn
ãiãui to facilitaie rernovrl of the crown-
form at the cnd of the eight to ten-wccri

' oeriocl rvithout encottnteling rc-cxposure. oI
ihe pulp, the surfacc of the ccllent caslng
ããu.i¡tti'the capping nrnterial should be

lubrica{ed just, prior to cemelltatton ol flle
crown.

PulpototttY-
Whilc partial lemoval of the -pulp is an

""ääü"s'pi'oceclurc 
and requires strict

ãàhãiõr"*o 
'to 

rrrinciples of asepsis' never-
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rcfully ernPloYed in
thc f¿ctors indicat-
ulpotomy techniquc
;ive exposurc of the
nray ltave bcen ex-
r-rlicrc the rcot apcx
,/ youllg paticnt, but
er,'idence .of vitalitY
itìr pulp caPping, so
cases selecteC for
rod should be care-
ef objective of the
to mailitain thc root
a vital statc until

ormation of the root
Various techniqucs

:ough lhe liter:ature,
rb author is briefl¡'

osed tooth is anaes-
ioll or conduction
r should be isolated
sed must be stel:ile.
r nìnsl be rendel'ed
)ss obtained to the
pulp with the use of
sharp instruurents,
c pulp is sever-ed at
r t.o tlre jutrctir.,n of
inrel, Haenlolt'hafTe
;h campho-phenique.
:rious in cases rvhclc
After the haemolr-

aiting periotl of five
r.r:cl fol sefunl sccp-
: pulp. sturnp is Lhen
cåpprng paste stlcn

ard distilled li'ater'-
tump must bc avoid-
ncccss in the ¡uì¡'o-
rndent u¡ron sterilitl'
¡l .sevelance of the
e of plessure in thc
'ollorving completion
¡otìr should be givtrn
eight rveelis. \\¡ilhin
:viclence of a blidg.¡
of scvelanee. of the
an X-r'ay, In addi-

aY be used to follorv
rn of con'rirlction of
rc is no evidence of
rvithin a leasorable

ne year), then it is
ts resultcd. Thc use
t thcsc cases is nol
orr of failure at a¡l
:ly befole pelia¡ricaì
'nrits one to r¡rocced
I tht'se cases. Tltis
¡rd cornrlotr problt'rn
rl¡ttíon to injuries to

rera py.
resseil adrrrirably thc
anal thcrapy. IIe
: of pulp tlc¡rtt.¡icnl
s trr plolc.ng thc r¡-.u-
that, it nl1]. functi,)n
he loss of thc pulp'

u'ilhorrt harm to thc host." We nlight add
thnt in thc case of Lhc young patictit rvltere
rooi tìiclap¡' is indicetccl fol a tooth rvhicìl
irr,s bccn tlautuatizcLì, thc ncn-vital Looth
is usaful if only âs â space m:rintainer
during lÌie ¡;'er:iod rvhen p;r'orvth attcl cìcvclop-
nrent of the arch is taliing place. 'Ihe
Ioss of a tooth dttli:rg this pcriod prescnts
us rvith a sctious ploblcm in replrLcetrient.

The ty¡res of c¿lses encountclecl under
the heading of "RooL Therapy" nray in-
clude lhe ioìiorving:-

1. The exposed vital tooth in rvhich pulp
cappirig or pulpotcnry are contr'¿r-
indicated.

2. Tire tooth rvith a cornpletely folnrcd
root apex rvhieh has beconre non-vital
durÍng the eight to ten-rveek rest
perioci follorving- emergency pulp pro-
tection outlinecl pleviously.

3. The non-vital tooth rvitl.r a wide open
root apex.

You may be called n¡ron to deal *'ith any
or all of these fypcs in rendeling¡ service
for traumatized teeth. Âs rvith any folm
of modern sulgely lnvolving bone (at the
root apex) the funclatlcntal consiricration
is maintcnance of ascpsis not only of ihe
instruments antl drcssings used, buL also
of the entire field of opclation.

l'it aI pulp extirpatiott,
Anaesthetize the pulp by infìltlation or

conductìon anaestlicsia; isolate the tooth
and sterilize the frelcl of operation. Open the
pulp charirbet' rvith stelile but's until good
access is obiained 'co Lhe ca¡r¿rl. Remove
the pulp and control the blecding rvith
sterile papar points. Enlargc the canals-with reame¡s and filcs. The exact lengih
of the tooth should be established by radio-
graphic lneâns, The lcngth should be re-
corded on the chart. Irrigate the canairrith chlolinatecl soda and hydrogetì perox-
ide to lemove all dcl¡r.is. (Ahvafs end
irrigaLion l'ith chlolinatecl soda.) Lily ttre
canal with large papcr points. Remove
the- sharp poitrt, of a srrrall papcr. point and
nrcisten thc balance cf ühe- pòint-rvith eu-genol. Place this poirrt in the calral as a
drcssing follorvcd by a plcdget of dr.y
sterile cotton in tlle pulp chetnbcr. Covcr
thc- coLton rvitlr gr.rtti pôrclra and seal tire
otifiee r¡':ifh temforaty ccrnent. Dismiss
the patient fol. threc to four davs. At the
second appointnrerrt, apply r.ubtrcr danr anrl
stcrilize the f¡etd of opcr'4tion and rcrnovc
the_ dressing previously iriserLed, Procced
ond make culture fronr the canal, lvith
¡everal largc paper points absor.b any ex-
cess -medicanent rvhich may be left in thec¡nal. Discard these pointi. Thcn rentovea smrll pa¡rcl point Cntl insert it, into thelool canal, being car.cftrl not to tra¡:nlatize
thc peliaÞical tissues. Leeve this poinL lnrt¡t cahâl for one nlinute. Remove i.his
Doint and drop inLo a tubc of si.clile culture
nri'<lia atrd incubate for. 48 liouls. Ir.rigate
¡ne. root canal agairt rvith chlor.inatcd soda¡¡¡rtl hydt'ogen pcroxide. Dry thc canal ¡rlrd¡l¡r-ert a fu¡ther dressing on a paper poi;rt

anil sea.l the canal as plcviously. The
patient is dismissed for tryo to three days
duling the peliod of incul¡ation of the cul-
tured dlcssing,

If the bacteliological l'epct't is nega'uive
at, tlre third visit, we rìtay ploceed 'rvith
the obliteration of thc rooü canal, Again
all efTorts should be niade to obtain a stelile
freld of operation. \\'ith the aid of the
radiograph measlìÌ'e the length of thc canal.
Gutta pcrcha cotìes arc selected rvhich tvill
fit srruggìy at the apex of the canal and
¿rle cut to the desired length. Dry the
root canal rvith hot instl'uurents ol with
alcohol and blasts of rvarur air. dir.ectcd
torvard the root canal, A mix of root
canal cement is prepared on a stelile slab
rvilh a sterile spatula. Roll one nrer.sured
gutta pelcha cone in the cetrrent and use
it to coat gcntly the inncr rvall or'the root
canal v'itlr cenrcni, Cnlry the cone into
the root canal untíl it is flush rvith the in-
cisal eclge of the tooth. Additional mea-
snled cones are placed in the canal and
with the aid of a No, 3 ¡oot canal spreader',
these cones ale condensed in the canal. The
avera{ìe canal tvill requilc many such cones
before it is completely oblitetatecì. Sub-
sequetrt iadiogi'ar',rs are etitployed tc' cìcter-
mine the success of this operation, When
the lìlling is shorvn to be satisfactor.y ladio-
gra¡rhically, cut the gutta pelcha concs
bacii to the floor of the pulp chaniber rvith
a hot instlur-rrent. Cleanse the pulp charn-
ber thoroughll' r,'ith chlo¡ofo¡¡r ãn<1- fiit the
ca-nal r'¡ith tenrpclnr'5: cc;r'ie¡it.

Not¿-uítul tootlv tuíth closed apcl:.
The author h¿rs ol¡servecl on nuntct'ôus occa-

sions tlie developntent of an a¡ca of ¡adio-
lucency about the apex of an injured toobh.
Thesc aleas usually develop vely rapidly
and attriin conside¡able propor.'tions in a
sholt time. Careful root thelapl' and
obliteration of thc root canal in these ieeih
usuålly lesults in just as rapid disappear-
ance of the alea of ¡arefaction. Thete-
fore. it is rvell to ploceecl rvith the rooi.
thelapy in these cases and delay subsecluent
looü r'csection fol a period of thlee tó six
months ol:servit, g carefull5' furLher changes
at the root apex folio*'ing oblitelation of
the root, canal. The plocedure fol tte¿rL-
ment of thc notr-vit¿l tcolh, rvhether in-
fected or not, is similar to that descr.ibcd
in the plevions paragraph for the vital
tooth frorn rvhich the pulp has been extir-pâted. The chief point of diJler.ence is
directed torvard the infect,ion tvhich mav
bc in the canal. Grcat car.e should bä
exercised at all times to sce that none of
the infection is folced bcyond the apex
duliníi inslrnme¡rt¿rtion. The antiselllic
dressings placed in the canal betrvcen a.p-
pointnrents should be sh'on1Tcr and desisiì-
ed to talic care of pathogcnic or.ganisins.
The princrple of dlug t'otation shculd be
applied in root canaì thelapy, using trvo
ol thlee lrrcdicanrents if nccess:tt.y, The
adaptation of the antibiotics to roo{, thcrapy

(

dJ.



(,p f
dw

20 The Austr¿tían Jor-,rnal of Dcntistry, February' 1953

has grcatly f acilit¿rtod thc est¿rblishment
of asijpsis in loot c¡"n¿tls.

The not¿-uitttl lttoLlt' tui!'ìt open aper'
-The toolh rvith tlro oÌ)cn âpcx pr('sclìLl
l¡¡o additioliel pt'o'uìcl:r';. ln tlìc llì's! ilì-
;ü;,.;i; i; i'oi 

^ 
tit'utv crtss' to prrsh. i Ir f cction

bcvond the atrcx if ollc is calclcss rvttn
i"itt:úi,n,nt^ti,itt. In thc sccond rl-ac.e'
;ä;;;i;i;î; ;Èiii"rating lue ptrlp ca.t¡¡.1 !9
the äucx 

-and no fulr'hci is a vcry drlìlcul¿
;.;";¿í;;":-- - f hc tlctrril in tlcatr¡ent is
¡i.-rìl^; fãr' this t:'pe of case to thc cascs

;j;;;¡v-outlincd 
-cxccpt. tìrnb glcat eare

should- be used not to irritatc the aplcat
;i;.t;Ë. - T-tte nliing of the canal is more
;;;;ti"". Evclv c"onc used nrr'r.sl Le. cut
iä"ìËä'i"*"t tcisth of thc.tooLh, and no
conc rnusL l¡nss aì"¡ovc tlìe tlìcls3l col'e o,r

the tooth. Sonle of tìrcsc large -cânnls wlll
;;;"i;';-ã= *"ttv ut trvcntv io thirlv. gutla
neicha ooinls to obliLclr'tc thc canal c.om-

åi;hi;. ""óî.-c.- C. Harc(') tcconrtncttdl a

ñiàåìií.¿ lui¿tJ cóndens¡rtiorr tech^iquc fi'r
usc in thc toolh rvith ¿rn open e'l)cx'

Not ilìf I'cqLlcntly root rcscctlon lnay . De

";;i*-;ä^^t"--"f,tt1n*t" 
sLubboln infection

at llte apcx of the tooth'

A Tetnporary Iìestolation for a Fracturcd
Cron-n'

Aftcr a fl'acturcd tooth has bccn .rnade
cotlrforl¡L¡lc rçiLh ctrrcl'gctlcy tt'eetttrctrt' ann
a ncliod ol cight fÕ i cl- ''vcclis hÍls {)J:rPSe-(r'

ití¡ïiî"i;"ì;%f iljur'¡'' if Llc ¡rulp.is still
vital. rl'e arc faced r"'lLh the p1'onlcln ol
;;.i;r';¿'roti--ãf 

-thc tooth' It is v¡ise to
;;Ë;îå'"¿É; t*th ''t a sick toolh a.ntl not

".iïË.t if to ftrlthcl illit'ltion, irr thc.pro-
õ;sJ "f 

piupaline tlrc tooth fol thc restoll-
iio". 

- ¡"llút'e tõ rcsLole. thc tooLh a" thts
stasc ìs to invitc colìtllications ot sorlous-"i:.ätjri""'r,"'lriftiulr' of the fracLur-cd
i.,nth. and of the tcclh opposillg the. lrac-
tuied tooth' ntay lentler tlìc. le-stol'¡'l lÕn,.ol

the crorvn at a subseqttcnt tlnlc^a.vcl'y,oIr-
ficull urohlcm. The lcneLlt..o[. tlìnc tlìar
this tenrporar-y rcstolatiolì wlll þc ìn ptaccr

å;;;ãi-ã; thä asc of thc cbild :rt the titne
àf injuty' It rviil l-aly {r'otn â fcw nlontns
[i =u\ìs;al 

years' Its- 'clrlacernclt ¡vi!h 
-a----------

.r"ttttancnt 
-restoration is d-cpcndcnt upon

iùË"'iät*h' pr-'v.ìotògit"l dcvclo¡rrnent of
;i;; ffitü. 

- rit'ite nñr'v otler. Íorms of
ä.;.,;i;; resør'ations- have, b¿en. uscd
duÌ'iltg the yeals, thc sold anci aclyltc res-
;;;iìã;'h"; eivón thõ greatcsL degree of
s¿rtisf act-ion.
'Prepat'øtior, of the tooth''

The amount of prcparation nrusL b.g'kg,pt

to an absolute mininrul:l consisterlt -rltn lne
.ão"ir""tent. fot' rctctrlioll The prÙpitrli-
;i;ü :åf 

' ; ;;;'n..i tti'.oqu a'ter' .. oivn w ith
gt'ooves or a prcpal'atioll rçiLh acccssoly
.rin anchoraP;e n]:Ìy bc tìengcrotts.al'. tl-lls
itnoe. The lilnitcd prepllrtion llìcludes
irto-i^t'or'ì.ii"s ot thô proxjrnal sitlcs of
iü; Ëiil:'tïe-clõitn"co bf tl'" incisal.arrd
lingrral sulfaces for functionel postLlons

and thc lccluction of cx:cssivc collLotr.t's .of
lìlli ;i;;.;;i"i;.]';i cnrurcl o' tle .l*bial

"i"oiuäi 
-ãn*i".1. 'I'hc l¡rttcl st<:¡r- .is ttt'{'

i=üii;' ,t.ã"'it,,..v. Iì'ctcntio* in this: pr c-

nal¿rtiãrt is depctrCcltt upc'tr- thc n.3'l ¡l tot

nroxiDral sicles rlrd tlro entlllol'tlìont ,or,.A
iebial eingil'al barrtì so tltltt Lhc lìì.c tâ I I lc

;;r:;'"iïi'? rlcìtolal.ion rrrisht bc c:rllctl an

opcrr-feccd golcl clor';tt. 'A tr ttltpLosstc'tt or
iñ" ióótlt is'ricccssalv atrd, fol tìris pttt'¡rosc'
trvo altcltretivc tcchr'iqr.ics lìllty bc f ollo\çco'

Intpt'cssiotr of th'e t'ootlt-cott''pontd
te cltt;iqu c,

1'his tccirni.lue is sil¡rilel to thc l'outjlru'
i"jit:àã¡--áãiã' lntnv tcchniquc ernplo5irtg
i'fri'-*ttpJ" brtrd iñrplcssion antl thc ple-
;;;'""tió;i 

"of -n di. sôatcd in a cnst.' 'l'lic

"iå.i."iitiiãtìv 
ãepositcd coppcr .dìc has

Ë;*-;;.:i ."iih a ilcat tlcal of s¿rtisfac''ion
by the author for manY Yeals'

I ¿znrcssíatt' oÍ tlte tootl¿-h?ldrocolLoid'' teclLníque.
necentlv, holevet, fol reasons of gre:rter

^"åir"öï. 
"dr' ó-hvdt:oôotl oi,l i nr p t'cssio' toc'h-

niouc häs l¡ccn erlrplo) cd'"^Ë;i"¿T';' i'^, lå'-.oll.ä tlav (-ci thcl p i i L i rl
ol fulì trar'). Adapt ttvo thlcRncsscs.or
Ëasc platc ìvax ovci- tlrc toolh .iti qtrcstìon
ãtä it.-t*. lecLh atljac¿rrt to it on.cithcr
sicie, Placc itrlìlrcssictt col¡¡ro"llì(l ln :nl
iräî 

""¿--i"Le 
an inr¡ri'cssiol¡ oI t]re lnotr"ìi'

Rcrïovc thc jlllplession f lol¡r tlìc nìoutil and
îì,o* it 

-int 
o.:" the rvax rvhich hatl pre-

r:i;üjt: b.* atla:rictl ovcr thc anlelior'-toct]''
r.iiü'tli" 

-.orltpór,tr.J inrplessictt so. tl:rL. ì:
mav bc rescatcd irl tlrc nlouth \tltlìottl ln)-

;ì;i.;i;";¿-;t th" ti"."n=' Plcparc .thc
òoui'unrenl lìcccssaì'J' for' hcating thc lrydr o-

"ótloi¿ 
nratcrial. A syringc 1-rrth. a I u-

oau:c neccìlc attaclrecl, st¡itaìrlc fol hciìt-llrg
iì.,;i;;";ìi;ì,i, ls loe¿ett u'ith inlav ìr¡'cìr'o-

"irÏ,ii,ì." 
" 

rùi'oå- ttj,it",' baths rvi th au to t :t¿t ic
iänit,"t1^tl.ìi" contlols :tre nccdccl ol thlcc
;;;;;ì;;l;;-rritlr thcrnrotrtctcLs to conLt'oi
tlie'tcrrrueraburc nlalrttrll]" The rvatcr -ln
these tlirce br'.hs shoulrl bc licpL aL^ ^t!9
i"il..titg ierlperatttres: the first at 2030
ï.liu.-l".oncì'at 140' to 1500 F', aucl thc
;hit,l"l08; aJ rts" ¡'. Both thc - scnc.r'l
itìoi.tti"" h:'dlocolloid to bc tscd- irr tl'e
i;i; 

"",1 

-itt;"inla!' 
h)'th'ocolloid to- be-.ustd

in the sylinge arc sof Lr:nctl at 20S" l" -'o¡

t' ;;; -itii",it.t. The s1r'irr;',c conteining
the inlay hydrocolloid is tcrnpct'ctl . ln tlìe
uàitr át i¿oó to 150' F', rvhile.the itlples-
Ii"î lTr:aråãottóì¿ is placccl i' the tln¡' and
iernncicd in the blth al l0B" to 1l5o -i"'-ror
;Ëüt i;"t minutcs' Prior to plocecding
*iitì- tttã impression the mout}r mnst be

cleãnsccl rvibh a caloid rnouth rvlgþ or some-
ãrtin" iiulito.' Any air buhbles, l''looti'
;;;i.-;i: othcr dcblii on thc s"trf¡"ce of
lfrã-t"ottt from rvhich an intplcssiort ìs-re-
ouired ntrtst be tctttovctì, as tltcsc Ilìtcl'l crc
i;i ir, ìtt-- 

- 

¡ v d i oc ¿l I o i tl i ri: ¡r'..cs'iìorr rn ¡rt'; r' i al'
il ii if*..iär*e Ìeconlìrlcndcd thaL thc tooth
i" 

-li*iLion 
shotrld be dlicC, follorving

rvhicir thc hydlocolloid is injcctecl flontI'he
sylinge around thc prepared tooth' lnc
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rf excessivc contout's of
enarucl or the i¿bial

Ihe lattcr step is not
Iìctcntion in tlris prc-

lent upon the pa.rallel
I the cmpìoyntent of a
rd so that the niet¡rìiic
tion might be calletl :rn
)rvn, Arr irnpression of
ry. and, for this TlutI)osc,
ìnlqucs lì1ay Dc rollotçcü,

Lo o tl t- * o ont'pt ott r tQ

; similar to tlte routinc
y tcchnicllre cinplo¡'itrg
nrpl'ession anC tire prc-
seated in a cast. The
rositcd coppei dic ha.;
reat <leal of satisfaction
m:ìny ycal's.

to otlt-h.y dr o coII oi,ti

r, for reasons of ¡4reatcr
ocoiioid inr¡.rrcssiott tcch-
ployed.
'olcd tray (cithel partia.l
lapt tivo tlticknesses of
er ihe iooth in question
edjacent to it on eithcr
,ssion conlpound in the
mpression of the nlouth.
sion from i,he nloutìr a¡ld.
le wax rvliich haC plc-
'd ovcr thc ¡rntcliol te ¡th.

'd inipressiort so that il
r the month s'ithout ír:t-
tissnes. Preprre the

'y foi'hcatirrg tìrc h¡clr'',-
Ä syrinç,;e ';¡ith a 19-

hed, snitable for hc¡'.irrg
¿r<led rvith irrlr¡r h¡ dr,'-
tel b:rths rvith autonurtic
c'ls ale necded or tltt'i't-'
¡heltnouretcls to cr'rlttl'¡rl
Íanu¿rlly. The watcr in
should be keþf ¡'t tìrt

tu¡cs: thc first ¡t 101ì¡
140' to 150ô F., ¿r¡rd th.'
' F' Both thc gertcrel
olloict to be used iri the

' hldrocolloid to be u:; 'J
: softencd ab 20E' I¡. i,'r
The sllinge cotrtlitl:ril:
lloid is tcnrpclr'd ir t):"
;0" F., 'tvhilc thc int¡rr, -;-
s placed in the tr':r',' r:: j
rl.h at 108' to 115-- 1". i"r
I's- P:ior to Drccu,:'!i:r;:ion the lrr.ru tìì nr1! ,t l,'r
Ioitl mouth-rv¿tsìt or soÌ::¡-
r\ny air bubblcs, b1.""!,

lr:bl'i-s on thc su r f ¡r:¡' ¡ f
lich an intrLessio¡t is rt'
::lovctl, as ih¡re i;ì:(:iÍ,'í*
loicl irirplcssiolt t¡:rti, rr'']
¡)rì¡rìt0tìdcd thal thc t'' lr,
ld be dlirrl. f,'ll.,r'::'.:
llr:itl is ini¿cietl fr{ilrl :t"
re ¡rrc¡raleirl tor,th. 'll,'

corlrtlorrntl motìificd rvltcr-coolcd trlry load-
ed *'ith hyclrocolloirl is cal'r'iccl to plr.ce in
the moutÌÌ and rvåter-cooled for four to
five minules. In orclcl to get a gootl hyrlro-
colloid impression, tirc material must be
confincd in a cìosed spacc and uncìer prcs-
sure. After the implession is icmo "'cd
from the mouth, il is placcd in u 27o potas-
sium sulphate solutiolr for five Ìì1inutes,
follorving v¡hicli it should be poured im-
mediately. The ir:rpression of the i¡idivi-
dual fraclured tooth is fu'sü poulerl in hald
stone or die stone ol scllte similar tìtsteriâI.
ft is reìnforced rvith a brass dowcl pin
n'hich is inscrtctl rvhile thc die nra.telial is
sofb. The dic stone is allorvcd to set l'hile
thc inipression resls in the potassiunr sul-
phate bath. .A,ftet onc and a half hours,
ie,t,ovc the si.orlc dic f I'onr tÌre hytllocoìì.'id
inrpression and trim. The trinlnrecl die is
reinserted in the itrrprcssion ancl the balance
of the impression is pouretl .,vith stone.
When the câst has set, the stone die of
the fraclured tooth mzry be separated from
the cast, Tire die shou'ld be l<ept itr a vege-
t¡.rble oil bath.

The opan-faccd. gold ci'o1un.

\Yaxirrg up the le:tolation may be pro-
ceeded \f ith accolding to standalcl tech-
niques. the objectives in rvaxitrg up this
restoration ale to plovide for strcngth in
+-he casting, to avoicl irrit¡.tion of the gin-
Êival tissues, arìd to provide fo¡ the ma:ti-
mum aìììolrnt of letenlion fo¡ the plastic
r'e¡Ìcer lestoring' the losb iabial enaìì1el
stluciu¡e, \\ritii the casting corrr¡,Ìete it is
cemented on i,he flactulcd tooth ancl lìlisìr-
ed rvith careful attenLion to thc acsthetic
requirements. The lost incisal colnel nlay
now be restored rvitli acrylic lesin. In

so¡.¡rc instanccs it rvill L¡c founcl more satis-
factory to place ¿ Lbin veneer ovcl the
entilc labial enanrcl sulface.

Stt nr rtr a rY.

In thi:; paper I Ìrave discussccì sonre of
bhc general ploblcms faced by tìre placti-
tiorrel in handling injrrries to the tecth of
childlcn. The tlilee r'¡rost contntorì âspccts
of treatment h¿tvc becn prcscntcd. 1'he
pulp nrusl alrvays be legarded as beilg in-
voiverl until tiure has ploven that, it st,ill
functions normally. All cascs of expo-
sule of dentinc ¡nust t'eceivc plotective
irc:rtmcl.rt and ca,:cs in rvhich thc pulp !s
dilectly involved rvill requile imnrediate
atlcrrti on.

Unfoltunately, many of these cases encl
rvil"h thc tooth becoming a pulplcss tooth
and, Lrcceusc of thcil inrpoltr.trcc as sp¿cc
lil:rilll¿riucls at lenst, cvei'y c.1ì'c,t'b slrouirl bc
marle to retairì the tceth even in a pulpless
state. Plior to thc restolation of the in-
juled tooth rvith a filling that mig'ht be le-
garded as peLìì'ìenent it is vely frequently
necessaÌy to place a tempolary restolation
for an indefinite peÌ'iod of tirìre. We have
bricfly outlinerl proceclules for all thc.sc
cases.
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RÉSIJMÉ

l. Les fractures dcs incisivcs font naître cles problènes que Ie clcntistc J:
fanlille doit conse¡rtir à envisager lorsqu'Lrn enfant se présente pouí
fairc traitcr.

2. Lcs incisivcs centrales ct latérales clu maxillaire cllcz les gtrrçons cle 6 à ll
s¡)r-ii lt-.! clcitts lcs p!Lrs exposées ¿iu t.isqt-ls lis fruc,.i.:i-c.

3. Le traitenrent des incisivcs fracturées implique cJavantage qu'une siiì.
restauratiolt niécaniqLre cle la portion dc dcnt détruite. Entrent égalcurcr:
1i¡lne cie comple la préservation de la vimlitó de la pulpr endonllriiìlril
l'élirnination cles anornalies inesthétiqucs sur lc devant cle la bouche.

4. Une classification simplc ct parfaitenrellt cor.nplète est préseutée par l!arir.
c!a:s!lcatiorr qui pcrnret cl'éir¡clicr ct. d'ú.t¿:'olir,Jcs i:lans de tl'ailcu.rcrii;
les cas dc lósions trilumatiques.

5. L'..tiiei¡r ct¡nrntentc ics faits saillants à reciLeillir au cours de I'interrogr:,.
ir-i paticnt ct pendant I'ex¿ruren clinique.

6.'l-ç ira.ii,ctrrc,nt cles incisivcs lracLLrr'ú'is est ótLrdló en trois ciiapitrcs:
Lc traitemcnt C'lrrgencc appotte uno pro,.ccl"io¡i de la pulpc et dr-s i:
pério<iontaux irnmédiatcnlcnt après i'acc.iCcnt et penclant unc ¡rJric,i :

repos et de récupération apròs le choc.
L:cs:iiplion Cc la na',urc ct cle Ia préparatii.,n ci'unr. lestauration lenrir,,i.
phasc iiri.eiurérii¡iiie cì Lr t l lritcrnont.
La trclisièitie pliase cìr.r tlaitcurcnt clui est c¡'ti'c!>rise apr'ès qrre la denti¡rc:
pulfs soient,à lneturitó, collslituo la Cclui.ìre éta;-,c de r.t 1.es,itui;.ri.' fonctions, follne et beaLrtó normales clc la cieni.

ZUSAMÀ,i ]]NIìASSU}IC

L Frakttrricrtc Schneidczähne stellen clcn Fanrilienzahnarzi vor Problcrl:.
e" bcreit scilt ¡.ntrss zu löscn, ini Itrallc cin Ìí-ii,"l :i.:l- zui Iì.:l..,ii.liiiii; -'.': '

2. Ii;: cbe:'cn lllittlcrcn u¡C slitlicllcn S;lincii'1,:.':ïli'.- i,ci i . ì? jriìiiig.:;i l'.'
sincl rrn meistcn Vcrlct;:ungcn ausgesetzi.

3. I-]cllallClu::g Cc: l'iltiil;-i¡;;;ir Sciillcidc;.ilì¡i,:. ;,,¡il',issi ¡riclr' ;,1: .'i:.:
mechatrischc Wicderhcrsteliung verlorcncr ZahnstruÌliui. F.rhlltlirrl tll' "
lit¡t clcr beschlicligtcn Pulpa uncl Vermcidung cirrr:r ütìtstellcn(lctr ..\rr''-
vornc illì Mulcle mtisscn ebenfalls heri.icksichtigt rvcrclen.

'Iìcccir.,cd foc publication: ?7 .Iul) l!)-c3.
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. ..'::.r.ìiìú, allt¡liil'¿rsscn"¡r: i"l¿Lssifiziciiiiig isl ircsuirliclrcrr, oie sicir bcirn
. :ì nnd tìcharrciiungsplan irr i:¿illcn traLlnratiscller Rcsr:hiicligung ni¡tz-

::..j:i('n \\'if(I.

, ,l I:rkliinrrìgerì gcgeljen [ib'rr clie lvescntlicilsten punktc, ciic: ftir ciie
....-:r¡:rschich',e und $'iihrc¡rd cler klinisciien untersuchung arifgc¡onr-
. .t af(lùlì.

. r. .iiurrli ñ'aktuiierter Scirneiclczälrne ist nach drci Flarrlrtrichtrr¡gç¡ J1!11
. , . i¡r'rì \\'orden. Dje unmíttclb¿rrc Notbchencllung sicht schutz cler I'ulpa
, .:-'. i':'riociontit¡llts vor ilntnittclbar ¡lrcir cicin unfall un,.ì iväiir.encl der
. -.:ir rr¡rcl dcr Flrliolungspcliodc. rig:nscll:..ficn uirc r;'oibcicii¡i,g eir*s

.::iì¡lrr l:rsatzes fiir die Zrvischcnzeit rverclcn beschricbcn.
:.irirrc Stulc der Bcirancllung, dic nach Absc:hluss der lìcile von Dentin

'il'r;l¡.rr ulrteulolnt'ncn rvird, ist díe cntgtiltige \tr/ieclerllerstclli,rng clcs ver-
..:;1 Zuhncs zu normalcr Funktion, Fc¡rnr rrnci Schönhcit.

R] ASSI.]NTO

' ir:cisivi flattttrali presentano spesso problcnri che il cle¡ttisra cli farniglia
:,r ;llì'ront¿rre volonteros¿rmente quando il piccolo ma-lato gli vien prc-- :.t t(r.

,.': ilcisivi superiori nei ra'a;¿z-i ci:l 6 ai l2 rl:ni so;io ipiir suscctiibiiicli ,¡flèse.
: ::.iiirrììc¡ito degli incisi'i iiaLiirral.i corlrportâ iissaí piir cl,un senrplice
'.',:.¡irro llreccanico delle p¡rrti pertluie. Occor¡c altresì corìselv:ìr.e la viti,,li,;à
l:"'l polpa clarltteggiä1it ecl clir¡in¿rre ie aitsl':rzic¡ni ¿rnti-cstctichc chc turbarro
r::irrlniít della parte antcriore clella. trccca.r I 
.¡ícsclìi¿ì ttna sen.rplice e coruplcta classifìcazionc che si rivcla essai utile:rilo studro e nclla progettazione rJel trattanlento i'ogni caso di lesioni-: 

r ultì¿ttiCl.ìe.

"; ir-r¡¡1¡11s¡11¿¡ro i ¡;r'incipaÌi aspctti che occoire rcgisrraie neii'an¿rlrrncsi ciel
...,) c ricordare cluralite I'csaine clinico.

i; irrtl¿lnrento clegli incisivi fra.tturato 
'ie'discusso 

sctto tïe titoli:
i^ !rtttl,euteilro i!'etttergctr:c pIovvccc arìa piotczío¡lc dc-lla ¡:,oli;a e clti icssuii
:':;rL)do'tali subito dopo |incicrente e pcr tur.to il pcrioic ii riposo e dir';'ristitro dopo I'cffcsa. cli espetti celra prcpara;:iorc ¡r'u, resraut.o ¡tro,vì.-r '¡i.¡ pc-r la fasc i'termeclia u.,,gono poi åescritti co' cura. ll re rzo perioclo,i"t sltrà intrapreso a seco'da ãel giaclo cfi svil'ppo dclla clentina e clellal"i¡:r, costituisce I'ultiuro porro n.ir"stauro clel de¡ltc tr¿rurrratizzato o¡rcJe::;'¡rtltrlo alle nonlrrli funzicui, ispctto ccl csiciic¿1.

RES UN,i ¡]N.
l 

''rs itrcisivos flacturados prcscr'¡tan probrenras par:r lcs quc el cic¡itista dehe
. i'i.!r.prcparaclo cuanclo uir niiro n"l.i,l" o la consult¿i.' l':r incisivos ccntralcs y latcrlrres crcl lrraxil¿rr. supcr-ior. cc lcs ¡iiros cle 6: ll años clc cciacl son los ciientes mírs suscc¡.rti[-ilcs.
.:.
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3. El tlataltiiellto dcl incisii,o fractLrraclo rcqttirc algo mas clLte la rcstaurttc,,'

mcr:ánic¿r cle la cstnlctura clcntal pclclicla. I)cbc conservarsc la vitaliclatl tl I l

pulpa hericla y cliluinat' un¿t ¿ìlìonlalía clcsfigut'adora en la partc antcii.:

de la lroca.
4. Sc da r"rna cl¿rsificación scucilla y courplcta ritil para cstudiar y cletcltrtir,.,'

. el tratttnìiento etl los casos clc lesioncs tlat¡r"ítticas'
5. S" 

"o,ll"ntati 
los plincipalcs clatos qtrc sc clcbcn rcgistlai erl la historir 

'

durantc el exat.ltcn clíllico.
6. Se cliscLrtc eì tralantiento en tres ctirpas dc incisivos fiacii¡r¿,cios. F.l tr;rt.,

.miento clc urgcncia protcgc la pulpz y tejiclos pelioclontalcs itlnlecliatalrlcr:::

después del acciclente y cltrrantc un pcriodo cle clescanso y recttpcracr'."::

Se icscribe¡ los cletalles y la preparnción cle una rcstatlr¿'lción itrtelina ¡rrrr.

lafase intermcclia clcl tr¿ttarnicnto. L¿r tcl'cera fasc clel tt'ataltliettto, se vel'iiìe .

despr,rés cle habcl'reacciorlaclo la clerttirlit y la ptrlpa, y cotrstituye el ulti¡1.

porò 
"t.r 

ia rcsta¡ración clc I¿r fnnciórt, forma y belleztr normales, dcl ciit'rr:-

traurnal izad o,

, SUMMAI{Y

l. Fractured i¡cisols present problcrns rvhich thð family clentist nlust be u'illir:

to rÌ"tcct rvheu a child reports for trcatlncnt-

2.The ¡raxillary central ancl Iateral incisors in boys 6-12 ycars olcl arc tl';

teeth most strsceptible to injLrry.

3. Treatment of the fracturecl iltcisor involves rllore tilan a nlcclìfllìical Lesl.rr

tion of lost tooth structrrrc. Preservatiolr of thc vitalitY:of a <larragecl ¡ri:l

and the eli¡ri¡atio¡ of a clislìg¡ring artomaly ilt tlic lront of tiie rriot¡tll ':"
involvcd as q'cll.

4. A si¡rple, ali inclusive classifìcation is presentcd rvhich is useful itr sttrcl¡i:

and planning treattrretit for cases of traunlatic injtrry'

5. Cotirmcut is macle upon the salient leattlres to be rccorcl.,l in ltittotr'ttk"'
and cluring thc clinical exalnination.

6. Treatmenlof fr¿rcttlrccl incisors is discLrssecl ttndcr threc hcaclings' Etnet'ti¡;:''

treatnent proyicles protection for the ptrlp apcl perioclo¡tal tissttcs i¡li:'.

diately altór the acciclcnt apcl cluring a pcLiod ol rest ancl recovery frotrt i'

injuLy. The featur.es ancl preparation of a tenrporary restoratio¡l f'or ir

intermediate phase of treatlrelìt are clcscribecl.

The third phàse of treatrlcnt, rvllich is ttnclcrtaken, follorving thc clcrcl'I

ment olnlaturity of the cientinc atrcl the ptrlp, is the fìrlal stcp in restorirt¡r i'

traumatized tooth to nor¡lral functiotl, form and bear'rty'
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IN'f'IIODUC'I ION

r \ :'.t:i(; thc prst- trvo decadcs tlie dcntal prolcssiort has dcnroltstlatccl an

i I .,.rr.,tri"g intercst in cicntistry forchilclreu. T'his trcnd has bccn stirnulatecl

,. .rttr-.ntiorr bcing given to tlte prevention ol diseasc u'ithìn sorìle current

: pllrns ancl others projccted. Dcntistry reco¡rnises thc chilcl pa.ticnt as

: -..r¡c nìost lìopeltll area in rvliiclt io l¡r¡rly prcverltivc nreasurcs.

i l,irr thcse circumslauces it is not surnlising to obscrve all phascs ol clcn-
..i lrrr clrildren undcr stttdy, irtclucling sonre liighly spc-cialized as¡rccts, such

. .i.,r c,'ll¡racecl by this rcviciv.

r:.iitrrrcd incisors piovìcle s¡rccial problcnis for the family <Jentist. They rvill
.i:is paticnce ancl ingentrity. lìaslick (1952) has aptly statcd "thc varicty ol
.-.,..,rrr couclitioiis whiclt dcvelop u'iten cliiiciren's incisc¡rs beconlc involveci

,-r¡;irlcnts can bc an intriguing challenge or a trcmendous u,orly to thc
, :.lr t!t'ntist."

IN CI D ITNCE,

1:.,:;nnlic injurics n-ray involve any teetlt, at any agc. FÌon,evcr, the majority
j,rl'¡crvcrs agrcc that 6-12 years is the period ol greatest susceptibility and

I tlrc nlaxillary central anC iateral incisors are thc nrost vulner¿.blc tceih.
r :!..rrr (1947) reports tltat, in 314 cascs oltraunratic injury to incisors obscrvcd

:ì:riÌ iì fbur year sur\¡ey, more than one-third occurred in chilchcn 6-10 years
.:,:c. Ellis (1945) pro-''idcs lìgurcs rvhich inciicate that a¡rproximateli, 4.2

'.r r.'crì[ of chilclren in liis arca suffer disfiguring injr"rries, ol rvhich boys u,ere
'. iìnìr's more susceptible than girls. I-Iorsnell (1952) likc nrar-ry othct's attributes

-'!rirh inciclence of injuries to tlie boistcrous pla.ytirne habits of chilclrel 8-,-12

' J crrnclucles his comr¡rent by stating that "tlie ìipper age limit, u,hcre the
,,i'lnce strrts tc fill co;respcnds lvith ¡ruberty or ilear pubcrty ri'hcn the

:-ri.ttional habits becoruc) ¡tìore maturc anci less reckless ol personal ap-
''' 1r,ltìCL.tt.

AETIOLOGY

:,r.tlly impoliant in any cousicleration of the catrse of injuries to young in-
' íj arc boiìr pleclisposing anci erciting lactors. Protmsion of the ma:;.illary
-:.ors (Angle Class Iì Division l) rvhich lack lip covcragc, is thc nunlbcr oilc

' ':Ji',pt-rsing factor. "Accicle,nt proneness" clescribe d by Wilbur (1952) is
;- 'iilcr predisposing factor rvith some chilclren. The author recalls a number'i.¡\cs 

\vhere the salne chilcl hacl suflèrecl acciclental injury to the incisor tecth
ì ir\o or three different occasiorrs. A long, diverse list of exciting causes of

' . |.:lcc coulcl be recited.

CENERAL PRO}}i-EN4S

::l'tlll gcncral problcrls are associatecl u'ith cases of traumatic inju11,. First
' : Itìtcnìost is tirc problcrr of ernergency. An anxious parent ancl a chilcl in
' :' .-tl¡c situatiorr is oltc of urgcncy for the dentist.
lr'r;rrttdlL it is establishecl. that clispleasing dental anornalics in the ante.rior

199\r;;
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par.t of tlic mogth nray havc pos-siblr: ¡ls¡'clrologicitl cfl'ccts' I-ack ol trcirì:..

är unsatisfactory acstirctic rcsults of lcstoratiolrs it.rl' il aciÙlcci ittcistrt. e,

be res¡tonsiblc f |. thc clc'clop'rc't ol arl irrl'criorit¡' co.rplcx
't'hiicfty, clistur-blnce ol'the nonllal ¡lh1'sioÌogy ol thc ¡ltilp tisstrcs, ¡' :

cularl¡,tie circulLtiolì, u.ìít)/ rcsult fl.onl traunratic injrtry.'['he encl rci:r]:

this distLrrbalìcc nlny be (a)a rctufll to nortrial pli;-sic,logic ltrnction;/1, :

initiation of a calcific dcgcilc1.atiott, r','hich sonrctit:lcs coniplctel¡' obliii:,,

.tlre ptrlp charrbcl'; ttnd (c) nccrosis ol the ptrlp'
' Curry (1951) attlibutes ncc¡osis of tllc llulp to rtlllltlre of thc utailt rr; .'

vessels ãt ì¡c tinrc of trau'r¿r. Fish (1948) belie'es tlic cfì-crent 
'cins 

to tlr.' ;'.

are datuagccì by t|litrrrra in tlic a¡iical ;cgicl-i, bui'.lic ll;tc;'iel :u;:¡;l¡ llt':r

affcctecl oirt¡'i'i thc r.¡ost sevcl'e cases. Thc rcstrltant blood prcsstrrc ci!:l

ntllture ol the ntinute capillaries, thc walls ol $'hich arc oftcn onlv ollt- ci::

thclial ccll in thickness.
Fourthly, loss ol a tooth cltre to injury, cltrlillg the period of grorrth ''

devclopntcnt of the tt.totttlt, lrray be scriotts. The fracttlrecl tecth mtlst bc rt'trli'

iI possiblc.
ïiLl.rly, aftcr all thcsc problcnrs hr.¿c bcen o','e|collrc the restot'¡'tiotl r¡1"

fractLu'cd iltcisor cl'o\\'ll, so that it is pcltuatlent, ancl aesthctically ha¡tlrc¡tii'

is a problem ol the fìrst nragnituclc'

CLASSIFICATION OF CASES

To cxpcdite aDcl sitì1plify thc eraniinatiol'r_proceclttt'es, l'ecorcling casc histo::

establishing a clilgnosis and treatt.uent 1;lan, the acloPtion ol a classifìc:i:

of tlicsc cases is nrost helPful'

classilìcaticns linritsd to 
"or(-, 

irl rvhrch tooth stt'uctrrre (coronal or r'

is fractur.ccl arc srìggestecl b;, lrlcllr,icle (19,12), Ilogcboonr (1933), Su'eet (i'ìl

I{rorlfclc] (1949), Hcr.ve (tssl), Cookc anci Rolvborlranr (i951), alrcl lïrlt'

(1952). Clissifìóations iriòI'',sir,.. ol all types ol irtjtrries, i.clucling lracttrrt'

pro,,;a.a by Adans (1944), Ellis (1945),.ancl llraucr (1950)'

There are nrany poirrtr'åf ,in-'iìuriiy in ihe v;riious classilìcaiicns |c1"

t";;;.;. A sirnplå, all inclusi'e classificatio' is pi'esc'tecl for use i' tliis re '

Ciass I : Trttuttta, vyitþottt coronal or l'oot fracttrrc ancl ri'ithoui dis¡ll:rlcr: .

Class II : Coroltal ft'acture, rvitl'r clentine e'rposeci btrt ncil-tlte pulp'

Class ]lI: Coronal fracture rr,itlr extensir,e rlentine ancl prrlp ex¡losttt,ccl,

Class IV: Root fractttre, rvith ot. $'ithout corolla! fracture'

class v : Traur.na, withont fracturcs, btrt $'ith displace mcnt of thc tooth

Class Vt: Trautua, restlltirrg in tlie loss of a tootli or tceht'

V/ithin cach of these catJgories a varicty of cÌinical feat'res rvill bc l.''

' TFIE IIIS-I'ORY ANI¡ CLINIC¿\I- llX/'ìviIN'4'1-lON

The clcsi|ability ol fo.llowillg a syste nìatic llroccdtllc in otrtaining atl(l r':c"

t5c case hisicry ar-.cl ali pito-".., álthe cli,,ic¿rl eranri'ation oí't¡c tooth '''

invol.,,ecl is obvious. tlcsicies certain trasic infornratiott cot.ull.ìol'ì tC.) ¿lll lì:
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;r r* frdcc(lL¡res thc lolloryirrg data has special significance jn thcsc c¿rscs.. ii;; agc of the patic[t; (2) tire rinre inrcrval rvjrich l,as clap:c sincc trrs..,ic^r: (3) Ilist'ry o:'any prcviorrs accidcnt in',,olrirrg the tcrth; (.i) horv. .ricidc'tìt occtlrrccl ; 15) presc¡cc or abse llcc ol pain.'i::l clinical cxanlillatioll mttsi bc thoiougir ¿inc inclt¡clc both tlrc ilarcl ancl. lri¡jucs in thc arca involved renrcinbcling thar acrjrrcent tecllr, not suspectecì
l':r'paticnt aic often iuvolt'eci irt tlic. accitlcr¡t. P¿rrticrrlar atialtio, shouldi.',:rrccrccl to such dctail as (r) co.onal fracturcs; (2) crisplacenrc't of teeth;
r!.'rctiorrs to pcrctrssion; (4) nrobiliry; (5) occlrrsaí rclationsliilr ivit¡ tee t^' ìtìc opl)ositc arch; (ó)_rocJltgcnographic exanri¡¿rtio¡. Thc laticr phase of': c*r'rin¿ition shoul<l bc folloivcd throirgli nlctic.lousl' in evcr,v case ol;ri, in orcrer tirat ari possibrc i'ror'ralion nray bc a'airablc res¡rectirrg the.i;c or t,e purp ancr its proxi'rity to the rracir¡re ìi'c; (zr trre ixact stage

"1lrr!o¡"c,r' 
of thc root apex; (3) trrc prcsc'ce of root r.n.t,,.";(+r evicience

-l;.phrcer'ent a'd (5) to provicre a rccorcr for co'iparison ivith rr¡ture roe.t-
. ,'::i.ltììs.

',,:rlit)' resr)onsc to tcsts irnmccria.tely foilorving ilrjury rnay ,ot be rch¿rblc.r '.:.'k ol rcspolìse u'ithi' a fcrv hours of trre injìrry",.,r"y o,íy'-ù" ,"",npornr¡r,
.l:.rirr Í"l crllr shocl. Io thc pulp.

');:l,r'¿rlter the case history has becn fuily recorcJecr ancr a carerrrr crinicar:":inrtion (inclLrcling roe'lgenogranrs) has bee' corn¡:lctccr, is it possibre to' iitlc a diagnosis for the case ancl establisrr a trcatn.rcrì( plarr. cre.t ca,tion
:;ltJ bc cxe'cised at this stege in respect to ¡rro'icling o p-,,ognor;r. Thc'iost' 'iuous situations sonretirlres hai,e the pooiest prognosis.

I; R /l c'r' Lt R I: D /^'c.,tso 
^.5.
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iiitt,.-rlt pIcccdurcs i¡i tlrc fielcl of onerative cle ntistrl, ar.e r.rsLritll¡, ¡tiiL.neci a'd"':t! out o^ a sin.grc phase basis. Ilccarse of tire rr¿tzarcrs introcrucecr in
':il:: c\tcnsive preparaiion in young teetrr ancr thc uncertaint¡1 in tn. initiar'::) iollo\\'ing injtrry, conce lning thelilc of thc pulp in tlie trauriratizecì toot',':;'t'rrtt plans in such cases wliich requirc rcstoratiol.r of lost cro\\,rì strLìc{urc.; .rbl)' involvc rurrltiple ¡llrasc procåclures.'r: llrst or clì'lcrgclrc¡'pltase is prirnarilv to provicle the traurnatize.l tcoth;ìírìt'"ction against fu'ther.irriìation cruri'g trre initiar .n.,.rg.,r., pcr.iocr.' ' )ccor'ì(l or jntcln.recriate phase involves a restoration of a sJmipcn,a,rc,rt;::' ¡rrot'icling protcction, fu¡ictioi-r ancr aestiietics. Howe'er, ¡.aî,,r" oi tr.,"
.;;Tll',::.il]e^l¡s_tolosic 

sr.ìcrures or tn" youug roorh, it rnust be dcsig'cd..,r¡ilrrrììunì ol cavity prc¡rar.al.ion.
-'t¡ìlt(l Ìrll.se ol t'catme¡rt 

'iay bc regar.crecr as the finar trcatrlrcnt rvrre,,- ii"'¡¡,,¡ r!-storatiye proceclures are usecl.n:il bc r('cog'isccl tli¿Lt coulnron objccti'es appry in eacrr phase, nar'cry,''':'Jcti(rr.r ol thc tooth pulp, 
"tte 

p.riooo,rtar tissucs: (2) restoratio' ofrl: ('l) e st¡rblishnic ni oi ri¿,r'nrc,nious aesthetic rcsuits; (4) irr cscrvation of
. l.:'ll": clc-vcloping a.cii; (5).satisfacrory rererrior of thc rcsror.ation in" jllìcr it bc lclupo¡¿rry or ir.,'r,'ro,rant.
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FR/lC7 URED ¡NCl'sO¡lS

In aclclition flle follou'inrl lìraxinls applv at all tilnes:

l. Rctain thc cliilcì's injurccl tooth il at ali possi'olc'

2. Rct¿rin thc vitalit¡,in all or part ol thc tooth (raclicLrlar part)'

3. Lost pernìarlcljt tccth li'hich alc rcillaced nìtlst bc in physiologic balancc "

erupting tcctll ancl thc clcvclcl>ing irrcli'

Whilc treat'rent problerìls ola spccial uaturc arc introduccd by thc agr'' hii'

in thesc cases, it mrìst also be recogrlisecl that in ihc yotlng healtlry llaticiit. :

potential for ie.ov.ry in thc traunlatizccl pulp is cxccllcnt. The unclct'clt'i.

opellrootapexprovrdcsan.acìciitiotralrtiarginoistr|c:iy,biticvc¡ii|..lrc'.;
ir'futty.l"u"iop.,l as in thc olclcr c¡ilc1, t¡c vasctrlar supply to the ptrlp is rr

ã*J,'nn¿ this vital tissue is richlS' silpi-'licd u'ith unclilTelentiated ctttbrv'''

cells and thcreby peculiarly proteciecl with a positivc clcfensc ntcçh¿uristì.

' : .'l rll.. ltt l'o:
rr t.,.1 u

.',.;l ¡'\..¡ '

r .,,1.1 lr.

. lìi (1,':l)
. ll uc'cf.

':.:;'irlii:lti¡'
r..li ictltt¡tit'

ll : Coro

Class I: I'r:outua, tt,illnrtt corotnl or root lracÍtrre Úild ..'Ìtltottí dis¡;laceiiiuit

Atlìrstglanceittuayseelllllnl'ìeccssarytoproviclc'ascpalatecatcsor\i
cases $,hicll arc rcstrictccl rvitliin such uan'o\\, limitations. The clegree ol trrttt:

i^r,ol'ecl i' t¡e Class I case rvoulcl appear to be inconsequetitial' Thc pilti"

cloes not ofte' rc'ort at t6c tinre ol iirjury rvhicl-r furthcr sr-rggests tltc prot'l:

is of a üril:Ior natur.e. Ncvertirclcss, thc piognosis for the casc, accorclin¡: '

clinical records, is bacl, aucl the patient seel-ls trcatrneut lvheil complicrtiù

o"üli,? 
n",,erlt repoi.rs at t'e tirnc of i'jury, the tcoth involvecl r¡av trc tr'ii'l

i. f'nctior, a*cl it;; o; a littìe,rnsiii"" to thc.-'al chai'rgcs. liut tìr:

sytlu)tollls are r.rsually i"nìporury. soure laceraiiou of the soft tissr.res in i'

area n]ay cause discorllfort'
The routirte.or" ftiriotl'taken at tl're tirne rnay reveal.-vcLy little ol s¡tr"

inrportance ancl tlie clinical examinatiotr nothing of sigtriíicartcc, except sli'

mobility ancl tenclernerr,o 1'"ttu'sion' Thc vitality tests tnay be negatilt':';

ii*o, *itl be attribtitecl to the initial shocl< to thc pulp'

The prognosis for thc case shoulcl be good' but a prcrtrattlre- stateulcn! 1

that effcct,r-,oy 
"n..,bo.rn* 

ttr. dentist at alarer c!ate. T¡e stagc of clcl'clopr':i

of the root of t¡c tootli is inrportant to the future status of thð pulp' 'l'hc irtril

(1g45) ancl cooke o,-,J lror,,botiram (1g51) rcport that thc p|ognosis lor all c '

of injrries to teeth is bctter rvhe^ t¡e roo, ofå^ is opcn 1"å 
tf..,1root it.tcotrr¡l''

under these circumrturr..r, disturbances to the circulatjoll rvliich follorv trrti:

arc presurnabry conpensatcd for, by thc large apical passageway prrrvicc'l :

thc cngorgcd vcssels. 1. t,-._... ,i-.-.rr...
In e,ïplir.,atic¡ll of wliy n highcr pclccntagc of pulps ciie in-1rÍìlrlníttl21:(ì ir'

rvlicr) thc cro\\¡l.ls ,.n,ni'.' i'tict, Cookc a'icl Rou'bothatn (i95i) aclrrttc",r

thouglrt thrt the full shocÌ: is trairsnlittecl tc iirc apcx of the IootiÌ \\'ii'lr rciu:l

TRl]ATN,{ÉNT

.r\:ìlfll\l tO

,;r tl::'sitll¡-'
::t.iru it¡it¡l'
:.:,.,rv iticlttcl
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lr:',rlntcnt lor Class J cascs is lillritccl. Il Lhc gingil,¿rl tis,rtrcs arc Iaccr¿ireci
:r riill Ilcll tvitlrotrt ticíÌtlìlctti, altliorrgir lor'¡rs¡,chologicai rc-asorrs a nrout¡
..' slroLrl<l bc prescribccl. Salirtc soli¡tion is ctl'cciivc. Ilìrrobility is ín eyiclcncc

,;.;rncll (1952) aclvocatcs tllc usc ol a splint-- fixccl to thc acljaccnt tecth lor
:.. s- 12 week pç!'io(I. Ilcst to tlte tr¡ruuratizccl tooth is cicslrable to avoicl
. jr::rcr initation and irrjrrry cluring function, ìncisal strcss n.ìay be relieyecl by
, :ctiil rcclr¡ction of the opposing teeth.

, '.r.s II: Coronal ftaclu¡'e, wilh dcntinc exposecl, buI noÍ rlre pulp

:' L'rìntrast to class I, the class II group eurbraces a li,ide rangc ol cases.
,:,'nì lllc sinrplcst, rvitll i¡lcisal eclge enanrcl f¡'¿rcturc ol a siiiglc tootlt to the
":,'ttsive involvenreni of cttalllcl ancl clcntinc in one or lìlore tccth. ilencc Lhis
,.1:L':rùr)'inclucics a lalge pcrcclìlage, variously esti¡natccl to bc 60--70 pcr cent,
:';rll clscs suffcring traun.ratic injur1,.
llistor¡'taking, nlakirrg a thorough clinical exanrination and sctting up a

".'.ìt¡ììcnt plan, rvliicll havc becn discussccl clscrvlicre. is of first irn¡rortance.
Iic¡i¡iic¡it for tlrc tooLìi r.vitir only a srnall chip out of the incisal e¡a¡rel,

-"rr.not be reqtrcstcd at the time of tllc acciclcnt. Thc paticnt's chielcorrplaint
', \uch a case rvill be rough sharp enamcl cclgcs, rvllich laceratc the tol:gue
"J lills. Eruet'gcrlcl'trcil.tnent is li¡niteci to rcducing llic sharp c¡a¡rel n,it¡ ¿r

':¡irorrrl stonc ancl sancl paper clisks, avoicling ovcrheating tìrc toof.ir cluring
;\ p'occdure. As in the class I cases, the pr.ognosis,uoyi".,r, cxcellcnt br-¡t
. ¡r'iti':rtt and his parclìis sitoulci bc rvarnecl to repolt ivithout clclay s¡oulcl
,lirilrl'ort dcvcloll.
i)Lrrirrg the first 8-'10 i,'c¿ks aftcr irrjur.y vitality tests shoLrld be nraclc at
rrrr¡ls of 1.-14 days until tlicy are satisiactor.y.
irltc¡-nlccliate treattlrctrt ri'ill sclclom be ueccssary follori,ing thc expiration of. 
" 

clììcrgcllcy periocl ancl thc tltal treatrncnt rnay proceccl i¡ accorda¡cc ri,it¡"rtltltl consen,ativc measures in the yourlg patient. where thc lost tooth
':irettrrc is linlitccl to iricisal enanrcl, it is pãssiblc to rcstor.e the iucisal cil¡3e' rÌiç)trt lry judicious grincling. To urainlain symnìetry tlre incisal eclgc of tüe
" :r.\poxling tooth ntay hat,q to tre rcsha¡tecl.

I iic-rnajority ol the class lI fracturcs present lvith exposurc ol an extensiye
' 
': t of tlcntine. The tooth is yorìr'rg and the crentinal tubules are large. sudcle nly,'' ;tcciclcnt, the¡' ¿.. cxposed to the air, thermar changes, tissue duicls ancl thc
"'':crilt ol the oral cavit¡,. Thc parent is aì,are of thè damage clo¡e a¡cl t¡e' l'! is a$'are of the tootrr's ,",rritivity. For thesc rcasolìs trrey seek trie hcrp: :lrc ftrnlily clei¡tist soon aftcr thc acciclcnt
Il;c, inr¡lorlance of positi'e emergeiicy nleasurcs has becn e'rpliasizecr by
, : 

t],ol,t),.tIorsrcll (r952), t asücÈiD!2), ancr orhers. Infecrio' of ilrc prrrp: 'i:.:lt.tiic Iill'gc op'tt dentiual tubr-rlcs n.ray'lcacl to disestlous rcsrrlts. protcction

,:';.r'r 
irrl'cctiorr, iliso provicles protcction against pain fronr thc¡llal clrangcs

..,,,.r)rtciltory pr.cssurcs.
r.:ì:c¡11çlicy t.carmcnt ruay be thc lile sa'cr of thc p'l1i i,' rirc class II casc.
'ir'ttld ¡tot bc dclaycd;ii nrust bc positive ancl pennancnt for a nrininrurrr

203
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ol 8--12 u,ecl<s (thc clì.ìcrget.ìcy pcricrcl). As a prcliririnary to treatnlerìr I

dcntine strri¿ìcc urust bc clcan. Sonrc rvriters acivocatc thc use ol phcnol orr:
dcnti¡tc lor i'.s bactcricìclal a¡rcl catrtcr'.izirrg cffccts. Dly the clentinc sur'flcc.,
apply an obtundent, rapicl scttirrg, drcssing. Thc rrsc olzinc oxicle ancl cu!r;:
mi¡ccl Ihick, is one clioicc for a dlcssing;ancl allotllcr, calciunt hyclroxiclc rrrii
to a paste rvith stcrile \\,atcr ol-anacsthctic solurioli (bccausc olstcrilit¡,);a rì:;

sttggcstion is thc follou'ing forrlula to be found in Accepted l)ent¿rl I{c¡r.',i
(1953) lor a fast scttirrg capping pirstc.

Poircler

Licytid:

Zinc oxidc

I{ydrogcnatecl Rosi¡r

Zinc Stearatc

Zinc Acetate

lìugcnol
Olive Oil

70.00 gm

28.50 ,,

L00 ,,

.50 ,,
a< 

^^,".1
15.00 ,,

1'o preparc thc cer.nent, nlix l0 parts cf thc potvddr rvith I part ol the lir¡

(the antourrt of zinc stearatc is reduced try one-hall for hot clry cliliatc).
Whcn the clentine capping püstc has liarclcnecl a. thin lal'er of a f¿rst scii

cerìlcllt is mani¡rulrLtci ovcl tlre pioicctccl fiactui'eci surfacc- ¡rrrcl allori,cci ttr
This obviates clisplrrcenrcnt ol the caltping Ìlaste or pl'essr¡re on the vcr)'i
delltinc *':'.ll sLill iiliaci o'"'cl tlic piilp iir stt'usec¡rrcui si-agcs. Pernranencc- itrr

CIass Il eillergenc)/ t!'catlììcnI rcsiorat;ctì is provicleci tvitlt a ct'o*'t.i lo¡t::
metallic banci.l'he urcirilic bancl is reconlurcrìdccì by Brauer (1950) ancl Ílor,:
(1952); a celluloicl clo\\¡r.r fonn nroclifiecl ivitll siliceous celìterì*r by Cootrlc.
Ron'botltam (1951), ancl Easlick (1952), n'hilc thc autlro¡' ilg5?.) fias rcj,
nrendccl a resin cl'ow¡l form nloclificrl u'itll plastic. Whicllcvcr fonr ol trc:rirì'

crown is usecl, it urt¡st have sulììcieut retention to rcsist displaccnicni;it;:
not ilnpede vitality tcsting during the entcr.eency pcriocl ;it urust not iil¡
on the gingival tissues ancl it shoulcl, il fcasiblc, proviclc a reasonable tl:.'
of aesthetics.

If the enrergency phase oltreatnlcnt is succcssfr¡l tlie pulp rvili lcnlri¡r rì'

thc tooth rvill be conrlortable and roentgenoglapliically tlre apcx a¡td rrl'

region rvill sllorv nonlra.l sliadori,s.
The ncxt phasc ol treatnrent is the provision ol an intenìlcc{iatc re stor'':

for the fractulccl tooth. It is'to bc scnri-pcrrnlricnt nnd yct thc prc¡rrrrti
the tooth nlust be very limited. In tlic yourìg child a modifìecl tlrr.'c-tir: '

inlay of thc baskct crowrl type rvitli a ¡,rlasiic or siliccous celncrìt vcrìcr'r '':
opcn lace cro\\'n u'ith vence l has ¡lrovecl most satislactory. The l]rcpaf:ll¡'r"
either of these internlcdiatc rcstorations is linitccl to parallclizatiorr ' :

proxirìral strrlaccs of thc cro\\'u ancl occasionall.,, rec!uction cf tlì,-- r.'tri 'i
incisal cnamel ancl liugrral surlace cnanlcl to allou'for the nretallic cr'

Retcrttion for thc basket inlay is obtainecl by sha¡ring tlrc labial mrtr¡rítt "'
¡ncsial ancl clistal sliccs; for thc o¡rcn fiicr'd .ror,l,, a lal¡ial gingivrl brrr 'i

pro>rinratcly or.re to tv¡o nlillinlctrcs s,icle is t¡scri lor lctcntioll. N'frrir''
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rriilc i'
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., i.!.itìtciluciliatc restorations havt-. trcetl triçcl willì varyillg clcg|tlcs cll

,', Ilt,. tr,,'6 rcferrecl to bricfìy abovc arc rc¿ldily collstructcd arì(l thcy
". 

.1..,,i.,tì',,,t" rctcnr.icu lnc! aesthltic restr!ts.'l'liey at:e lìO[ (lClllì(le11Í r'ilron

.-.irc cllvitY PrcP¿'r aiioll'
' , 

'u,,,.,ion 
ol ìl'" i¡tc¡rliccliatc rcstol'atiûlì dcsc'ti¡ccl lor thc Class II

.''.,ì ì,',.r,h has becrl lultllccl \vlìen tlìc tooth in qtlcslic)11 lias icachccl ¿l strltc

,ì,ri,y rvhich pcrnrits its safe prepariltioll lor a cotlvclltional typc ol per-

,,,ì"r,.i,,orn,ion. Thc tinlc rviiicli clapscs froln its placcntent to its rc'ro'ai

,.'l:iì olrc 5-l'0 years, cleilcrtcling oll thc p¿ttiÙllt's agc at t[c tinlc ol inlu¡y

.: tl:c rapiclity of tlre proce ss of clevclopnlcllt ol tlic tootlt'

i ..r..,,i. o.casio,ls whct.ì circunlstallces ¡ìrc stlch that rapicl nlaturity ol thc

],,r,. ,....rio. of t¡e pul' jrrstif¡' t¡c placen-rcrlt ol a firlal rcstoratio' at an

,,,,:c. Thc three pin slipper typc olìnlay is clcsc|ibcd by the atrthor (1952)

. ,..ì,, .nr., of ft'ait¡rccl incisòrs in chilclrcll l2ycars olagc or over, proyicling

.rr cirt-unistatlces \\'ûl'rÍìnt. The pillS, aplll'oxirtratcl;'1! nrillinrctrcs dcep,

., ,!¿c of a 701 tapelecl lìsstrre bttr arc placcd torval'd thc irlcisal e(ige' ol]e

,,..t tt',. nte sial a¡cl clistal clcnto-enalÌlcl junctiolt lirlc allcl one at the cirlgtrlttm

,'.,lgi.givally as ltossiblc. I-lartsook (1950) ¡as showtr tliat tlic etiarncl aucl

,,,,. i,i lairly young patie nts liavc consiclerable tliickncss at the cingtrlunr.

i'.. three ptros., of treatlÎcrrt fol' the Class ll case (in the classificatiorl

::.'ite'cl hcreirt) have bccn bricfly discussecl. Space does not pcrmit a nlorc

.ìr,l ottllirtc.

:-' Ill: Colo nol frøclure tt'illt e xlcnsít'e clcnlit¡e oncl pulp axposed

\irr procecltirc ili ctlllsetviitive dclrtisti¡' ri'liicli illvolvcs art exposccl pirlp

...i, on. of the nrajor ¡:r'oblcit-rs it-t thc practicc of dcrrtistry. Tlie dental

;,iisstie is lii¡lltiy s¡ieciaiiz:eil ancl cxticiitely i'ascitliii'. l\'Íost ''l'oil;cis ag¡.cc

:rhc progtiosis ior-ancl ticatmcnt ol thc pulp cxposcd through advr.ncing

ri is ¡ior.e hazarCcns tlla¡ for the pttlp exilosecl t|rotrgþ irrjury We hzrve

:.,iiv stressecl thc þelicf that the potc¡tial for recoyery of tfie exposecl pulp

tl:r )'oung hcalthy child is good.
l,ri rc¿tsoìrs givc¡ previotrsly tlie paticrrt g'ith extensive injuly of the Class III
.'¡. rr ill see k treatmcut i¡ii nrccliately. Pio¡pt elììerge nçy treatnlent is recluired '

.,i:ilr 
thc erantination clata assembled, a cliagrrosis is macle. The treatllient

I ro bc lollon,ccl ri,ill ini,olve the clccision iti favoltr ol any ol tlre follorving
t rtl t¡ rcs.

il Clpping the exposed pulp.
lr !ìcrnov¿rl ol the colonal pulp (pulpotomy; partial ptrlpectomy).
ìr lìcnroi'al o[ entile pulp (pulpcctomy).
l¡ lixtr¿rcLiol of thc tootil

rltci:;ion niacic tvill be cicl:eii:lcn!" upol-r: '

'tlirc cxte¡t ol rtrs pulp expos¡re (e.g. ¡ritrntc p¡lllal liorrr or extcllsive
r:r,¡xr5¡ ¡s).
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(2) Stagc ol clcvt:lonrtleltl ol t'oot altex (ç11¡r-r 6¡ closccl).

(3) i.errgiÌr oi tirrrc pull-' cx¡;osecl sincc accicie¡rt.

(4) Cornplictrtious, such as clis¡rlaccrucnt or t'oot lracttrrc.

put p cApp¡Nc. The authol'has eni¡rlo1'ccl tlic prrlp ca¡:¡tirtg ptoccCurc u;
satislactory results in carclully scicctcd c¿tscs. Irc*, others in tliis ficld nl.,i.
reference to pulp capping. A nrinr.rte (pLrlpal liorn) exposru'c of not nrolc ti:.,.

l5-18 hours duration is lavot¡rable lor pulp citpping. Thc techniqtlc enìplù\,
is sirnplc. Irollorving the enrergcnc),trcatmcrjt proccclulcs for tlre Class IIcr,,,
thc pulp exllosrìrc is cappcci rvith calciuui hyclroxide.'1'he cardirlal plirrci¡i.
to be obscrved in the proceclule includc isolatiou of tlie tooth uncler trcatnic::'

absolutc clcanlincss arrcl if possiblc ascpsis; avoiclairce ol the t¡sç of str.':.
drugs ancl prcsst¡re on tltc exposecl pulp. Thcsc are chief atllolìg pcrssii

irri ta nts.
'l'l-re enterge ucy treatnrcnt cror,,'n nrust havd pcn.)lane rlce fol continuous ¡:

tection oltlrc ¡tulp cluring a three to six nionth pcriocl olobscrvation. Folkrrr.

a successl-ul t,,üitirrg pcriocl, an intcnllccii¿rtc restcraticn as ctrtlilicd abci¡;
Class II, is preparccl. At this stage it is probable that a dcntine bliclgc rriii '
establishccl ovel the sitc olinjury (Zandcr atld Glass, 1949). Grcat carc slìt':

be exercisecl not to re-expose thc area ol pulp cx¡losttt'e dttring the prcpltrili'
of the intcrr¡ccliate restor'¿rtiot't.
pulporolty (paltial pulpeclomy). Inclcasing favour allcl success for this ttrcllr

of tlcrtnrcnt of Class III iujtrrics is in o'icjcrrcc. Slack (194E), Cool':e anc! lì.,

botham (1951), }lorsnell (1951), IIcrve (1951) ancl Thoirta (i952) clcscr

thc indications, ¡rrognosis and tcchniette errltloyecl.
In bricf, thc puipotot-uy proceclule is rrsehrl in re taining vitality irr the lac!i,':'

pulp so that tion¡¿r1 apical root clevcióltntcnt may proceecl itr cascs u'itcl'c:

root apex is u'irle opcn at the tirtrc of injury. llog'evci, its usc has bccn c\li;::
to incluclc tecth u'ith fully devcloped l'oots although pulpccton-ry might l'::

be employecl for such cascs.

Thc pulp is ainpuiatecl at the lcvel of thc ccnrctito-enatnel jttnction u:''

aseptic coriditions. Thc raclicular pullr whiclr tetttains, is cap¡lecl ü'ith crrli'

hyclroxicle or ziirc oxicic-ctrgcriol type of clrcssiirg. If calcittm h¡'clrcii'l;
uscd, it is covercd tvith parafìirÌ wax to preycnt reaction rvith the ox1'llllos:".

ccrnerìt base. A rcst ireriocl ol 8-10 n'ceks is allolt'ed before. procccdirlg'
â restoration.

A revicrv of thc various .techniqttes enrployed indicates certain p(rlrì:'

differ-ence. In otie.tecltniqtrc a large lotrnd sharp but'is trsecl to scvcr tll" i
whilc in another, a suitablc size slialp spoon excavator is enl¡rloyecl. 

-[hc l'
results in a clean cut, ancl is accotttpttni:d by less haemorrliage ancl lcss ti''

of tcaring raclicular pul¡r iìbres.
Ìlacnrorllragc is controilccl by ntcans ol carnltltopficniqtrc, or c1lin.'l' r

in 1000, or a sat¡l'utccl solrrlion ol cllciu¡t þydroxiclc. T[c chici tlillt'i¡: '

technic¡res concerns the clcsiraLrility of scaling a clrcssing over tllc su cr."i ;
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.r Í'¡r 7--10 days plior to cappilrg at a subsequcnt appointnlcnt. Thosc in
,.,,r ot'thc clrcssirr.g, (trsLraily a stcl'ile cottolì ¡lcllct moistcncd rvith eugenol,\

, hr.licr hcalirrg r'f the pr,rlp stunlp. ìn favour of thc irnnrccli^,ic and pcÌ'nla-
. 1,.,r'*ring ol thc ¡xrl¡t stLìlììl) is the argunrent. that tlre darrgc'r of inlcctirig

, ..1¡; lt tlrc sccorlcl sittirr¿ is clinliltltcd.
: . \litc ol tlrcse variatiolts tltc l'csults rvith the various techniqucs are repoltcd

rrc lrcc¡r reasoll¿lbly silcccssltr[.

:i('rorr\'. Conrplcte renlo\'¿tl of thc pulir is indicated ín Class III cascs

:rr rirc- pulir exposure is gxtcrlsive or rvherc the pulp has bccn exposed lor
::.rl dl¡'s. [n cases $,IÌet'e the root apcx is closed, r"rsing present day scientific
,-.ltrntic proccclures the progrrosis is goocl. Wherc tllc root apcx-is open, the

.l(ìntic proceclurcs nlay be follorvcd, but grcat care is rcquired and root
:.titrn nìaY be necessary.
iri:,¡n titc'pulp has beco¡ne nor-r-r'ital as thc result of injury and the cortÈltls
.: t lconrc inlectccl, tlicy can usr,rally be rcstored to a healthy status by llleans
. .';l,irritlting gernricidal drugs, e.g. canrplroratccl palanronochlorophenol or
: ;',.lllntibiotic treatmcnt suggcstecl by Grossnian (1951).

îlc rlcsirability for retaining anterior tecth in the young patient rluring the

'.r irf growth and clcvcloprrrcrrt iras bee¡r stressecl clservhere and only uncler
..:triorral circumstancês necd one of tliese teeth be Iost.

,.,. l\/: llool froc,lurc wiÍlt or witlrcul corotrtl .fraclure

' :itli cotlìtìlon to fincl an iltcisol'iooth v;ith a fracture of both thc crorvn
. j r,'ot. It is proposed first to present the case ol the sirrplc root fracture.
I ^'v:trc urolc likelv to occur in olclcr clrilclrerr, alter lhc cror,\.'n is fulli

, .:1.'r! allcl the root full¡, çls1,.1rpecl. The ltr.ognosis for thcsc tceth is gooci,
,.'iinq tlic fi'acturc is situatccl apically to tirc gingival thircl oltlie root. otirer
:'r' íttflttcttcing thc prognosis ancl succcssftrl treatrnent inclucìcs, (l) Close

r ""i:ii(ìn ol the apical and coronal flagn.rcnts; (2) The fragurcnts must bc
'I'ili¿ctl ;(3) The general healtb of'the paticnt shorrld lavour repirrative anrl

: "','rutivc processes.''i' 
"n 

thc f¡'acture line is in the gingival third of the root, separation of the
':''iìls is ptobablc and it js'more clillìcuit to illlulobilizc tirem in close
' rilit'rrl. It is alsc possible for inlcction to elìter the pulp through the lracturc

": :r(r¡Ìì a pcliodontal pocket or a deep gingival sulcus, rvl.ren the fracture liuc' rlr)\c ¡)roxiniity to ilie gingival tisiuãs. 
-

' j':r litvoLrrablc cii'cunrstances a sirnple splint u,ill sullìce to lìx thc parts

..¡ r':¡r:ri¡. Easlick (1952) cicscribes the r.rse of a labial arch u,ire (at leasr' '()lN") aclaptccl across thc labial surlaccs of tlic conrbinccl rviclth ol tllc
"':'i'rors, rvith the lour tecth ligatecl indiviclually tvith pliable stainlcss steel' :' ril)') ro thc i¿tì-¡iai arcil. ,iicr1,ìic or cast nrctal splints ce¡rentecl over tlìe
".r r!ìol'c antcril¡ teetir provicìe splenciicl rigicliiy. Lìancls madc for the
":l11r1r¡l¡ a¡rcl the adaceni teeth arxl solclcred togetrrer and ceme¡rtccr are;'¡ cllucIivc.
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' 'ûpinions v¿ìr.v as ro f lrc lerrgtlr ol til:-'c a s¡;lirr.. shouici bc i' ¡lracc ir,,.nrininru* cl ¿r fc'¡,' ,','ccl<s iip to tr,,,. ¡,ci,rs. l{o ar-bitrary tirire ca¡i bc spcc:,for al! c¿rscs.

Thc hcali;rg proccss. has l;ec^ crcarly ¡loriral,ccl by l(rorrrclcr (193,ì¡. 
1frag're't surfaces are first bo'crecr togcirr;r by a fibroirs netlvorl., folrorrc,:

dcpositiorr of cerrrerrturlr rvhich pro'icles a soricr u'io'.
- If the casc is comirlicateci rvith a cro\\,1ì fracture as rvell, bolh probicr.-. iibe eyaluatccl inclividually a'rl jointly, u,hcn preparing for trcrtìrc't.

class v and vi i'tric crassifìcation set out abol,c ar-e outsicle thc scopc.
revierv on "Treatntcnt ol Fractul.ecl Incisor.s".
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