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speak cleanliness and an idea of purity never associated with an alloy, henee
gold-filled teeth are of healthier appearance than are the amalgam-filled.
Impression of refinement and of delicacy as conveyed by teeth golden strikes
all; amalgam lacks in affording social classification ; it impresses disagreeably,
We place our individual opinion in a single line by saying that gold, when not
contraindicated, is the material with which human teeth are always to be
filled. Saying this, we are to be understood as recognizing the existence of
conditions constantly being met with where gold is flatly unable, however
well worked, to preserve teeth.*

Gutta-percha.—Like amalgams, various preparations of gutta-percha are

% OEEMISTRY OF AMALGAMS.—To some extent most metals are eapable of combining with
each other in definite proportions. Their chemical affinity is for the most part very feeble
and easily disturbed. The more unlike metals, the more stable their cumimuuds.

Amalgams, as understood, are alloys containing mercury. Combinations of mereury
with other metals result in a liquid or varying solid, according to the proportions. Heat
decomposes all amalgams. Tn ordinary use iron and platinum are the only metals which
can be brought in contact with mercury without being corroded by it; however, quicksilver
adheres to platinum. It is found that if a little amalgam of sodium be added to metallie
mereury, it gives to it the power of adhering much more readily to other metals; even it
will adhere to iron.

By experiment it has been found that the following definite proportions ean be obtained:

Amalgam of Iron, Fellg.
Silver, AgHg.
Lead, PloHg.
Zine, ZngHg.
Copper, CnHg.
3 Platinum, PtHgs.

There is a native amalgam of silver found associated with mereurial and silver ores,
AgHgs, in dodecahedral crystals. Beautiful crystals of amalgam of silver, haying the
composition AgaHgs, are to be obtained by dissolving 400 grains of nifrate of silver in 40
measured ounces of water, adding 160 minims of concentrated nitric acid and 1840 graing
of mercury; after a few days crystals of from two to three inches in length will be deé-
posited.

As an illustration of proportions in amalgam one or two formule may be cited: 1. To
promote the action of electric machines, mercury 6 parts, zine L part, tin 1 part. 2. For
the silvering of glass, mercury 1 part, tin 4 parts.

Mercury combines very readily with bismuth. Heat a mixfure of 497 parts of bismuth,
310 of lead, 177 of tin, 100 of mercury. This makes an amalgam solid at ordinary tem-
perature, melts at 171.5° F., and solidifies at 140°. This is often used in injecting delicate
anatomical preparations. 3

Whenever mereury is combined with potassium and sodium there is always & disengage-
ment of heat ; the resulting amalgams have a pasty consistence, and decompose W ater,

Tixi, lead, and mercury, when heated together and left to cool slowly, yield a solid crys
talline amalgam of definite constitution.

Gold unites peculiarly with mercury ; .even a large quantity of gold does not affeot it8
fluidity. Where mercury is saturated with gold the result iz a mass of waXy consistence.
When 1 part of gold is dissolved in 1000 of meroury, the combination being pressed
through chamois leather and the residue treated with dilute nitric acid at a moderate heaty
there is obtained a solid amalgam, AusHg, in shining, four-sided prisms which retait
Justre in the air,
There is also a ternary combination of hydrogen, mereury, and nitrogen.
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used in dental art for the purpose of stopping carious teeth. Two varieties
are white and red ; of these there are sub-varieties, having their distinctive
features either in the temperature at which they become plastic or by reason
of admixture with other substances.

Compatibility with tooth-bone is markedly characteristic of gutta-percha.
The article assuredly has an advantage over the metals in that it is purely a
non-conductor of thermal changes. While gutta-percha is in a tooth cavity
there is no interference with nature’s process of recalcification, even if there
is liftle excitation of the act. Were it not because of an inability to resist
the wear of mastication, no plug would surpass one made of gutta-percha as
4 tooth preserver,

Gutta-percha is resistive in proportion as it is tough and of high softening
point. In proportion as it is resistive, it is adapted to the office of a tooth-
plugging material. '

Brittleness in gutta-percha exprésses porosity, the cause being an over-
admixture of foreign inorganic substances, such as oxide of zine, silex, ‘quiek-
lime, etc.; on this account, if on no other, a brittle preparation is t;) be re-
fused. Great attention is being paid at the present time to the manufacture
of the material. To secure the best quality, one is to apply to a reputable
maker, or, what is still better, test each purchase for himself by means of a
spirit-lamp and water-box.  Stickiness in a specimen, when hot, is one of
its greatest virtues.®

: #TEesT oF QuaLrTy.—Dental preparations of gutta-percha are reasonably to be divided
Tnto grfides, these grades referring to degrees of solidity. The form of preparation most
18 nso is procured from the depots under the name of base plate; of this there is much
that is very good for the purpose of filling teeth and plenty that is not so good. Base plate,
Ia:eking admixture with other substances, is valuable in proportion to its possession of -:.
high ?oftening power; this refers more especially to preparations made pm‘tieu'la.r]y fo‘r
Plugging purposes. Plasticity of gutta-pereha, and of its dental combinations, is secured at
atem]?erature varying from 112° Fah, to 235°. Easy plasticity is attained at the expense of
dl-lra.blﬁty; it expresses over-softness. Resistance to softening implies over-combination
With inorganic substances, which is quite as inimieal to satisfactory results as is over-s;th-

ness.  The best gutta-percha for filling teeth lies i i
. 8 3 g ies in a quality that approaches 2 i
unmixed with other material, z . e

The g i i
grade of a gutta-percha is measured, as the unmixed variety is concerned, by using

a flat boiler, or any reni repr i i
y ny convenient means representing one, and after laying the specimen to be

:::ed ufpu;n ltl, heai th.e water by use of a spirit-lamp; a thermometer bulb related to the
er of the cup or boiler shows the extent of heat. Plasticity obtained below 150° is not
?:t{:;ptable for surface [_}lugs,.but is found useful in filling canals. Plasticity standing at
allows of the making of a plug which, while not as resisting as the mixed cru?ta
pe;‘;:ha.s mf-higher grade, is eminently conducive to tooth preservation. P
3 &;gvie;t.l::lf;f]z_nxann?r that has t-o.bc used with the mixed varieties, the grade of which
T e t},.,_; mg{ip?mt of water, is to be ?steemud as injurions to the specimen ; hence a
~ e ro-veg;m E::: of gutta-p.ercha. requiring to be softened by means of hot plates are
S Softgucd a}:rvibeible. It is not, hc.wever, to be understood that the material may
. o t.hla latter method without injury, but it seems to be a quite common

e it is likely to get burned or otherwise deteriorated.
¥ test gutta-percha, take a specimen and lay it upon a metal, or preferably, a por-

21
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Combinations with gutta-percha are illustrated i‘n a veryhfamll:z:r wot}}:.
plugging material, known as Hill’s stopping. -In this ag.ent t- if;. i:;)z?aii:
has worked into it definite proportions of qmckhme,_fel'cis.par, or ; s :,It .
material. As an agent for filling children's teeth it is in much favor. is

-eely in frail adult teeth. ' :
als?;‘r\lllfte-ipf:f:hz, alone or in combination, recozflmends its;elt;1 u.: that ?:} uit;tsedstj
cases where patients are undergoing whu.t lmlght be called a ?ec:t e
metamorphoses. These seasons are f'ﬂl‘flihall' to every ob.aelr\jnn sz &
of the dental art. A set of teeth, good fo'r previous yealf:i surl‘ egﬁ,q d
without observable change in the constitution, take on deea:}:. O-th »::r-
tecth with expensive material is to 'mcur' great cos_t to th.e p‘;t;e;;]t, -.I:dlla =
tainty as well to the operator that what is 5lone w1.11 pro\-e‘ci ; 11 e g t,O i
it will require quickly to be done o:t?r. bui}l faﬂu:ed;::;f;g zlsfw té} “

i hils to appreciate that his operations ar - ne
iiltn;ztc::soe.f' lll’;‘he ié):)xpensiveu ess, the easy manner of introd}l:cticgl,. z‘ml(.icteze
quickness with which cutta-percha is to be removt.ad fr‘oml teft arj replaced,
render the material one of pre-eminence f.or selection in s:_u.cl c:a.-;ﬁ,s.tm)th L

Red gutta-percha has scemed to the writer o possess lettle as anl e

servator not enjoyed by the White.h The lat,t(z;, }:oi‘:tvzz;i; 111 :jr.t;iltlsmi)ou o

ith front teeth for the reason thna s less at \

:ioe{k';z:sed'l‘: ;Jtrepare the first, it is dcsirab-le to heat and soften {11(; bg S;i::nuzf
hot water. Any convenient means to this cn.d may be'adopfelr,t} Wit:}; i
derstood that the material is not to come 1n 1mmcd1‘ute rela 1let u
moisture. A metal cup filled with water, t'-he cover seFv.mic_? as arp-a ﬁ]. ¢
the plastic, a ring and stand to support this Tm%p, a spirit- .l[l}lp ‘21[ E,ldf e
heat, constitute an admirable apparatus. W ITlte 'gut,l;a-pt-am.m 1 - ;he i
for the tooth by exposing it, upon a plate of tin, silver, or mica,

of a flame acting on it from beneath. (See foo't-note.j o

Instruments:—Special instruments are required for a proper ut : bec -
percha. Of many different patterns, pref'erfanec would not 1:m']us1 {red bgl g
the D. D. Smith set. (Fig. 165.) These instruments are [eimp (?gicu}&j; :
deviser for all kinds of plastics; they are her::a comn:ende ‘}JalA o gave

‘tion with the material under consideration. L\GS: 1,. 2, .I{“ 319
S Nos. 4 to 9 are dully serrated. No. 6 is for distal eaﬂt}es
ifi molars and bicuspidati. Nos. 10 and 1} are spat}:lae ‘f?o\;L cgrr_y::%;[{i;:e
serting the material, and used also as burl?ls.hers. -l\"o. 1‘_, 1‘3 sell;.t o
use for mesial and distal cavities. No._].S is a cutting instrum
ming excess of plug from cervical margins. ‘ : e

Introduction of Material—A ca\'uy.mal.le ready, t I.e (Tph_ﬂ e
the selected instrument, and gently warming it by means of his spi

smooth heads.

; it F t face, and bring the
E rit-lamp from the under sur : !
in plat 1y now the flame of a spiri e g
iela;n : f‘net}hipigﬁt gradual manner. The proper place for the 1e]at?on of El&m]e'zene:m "
':i‘h:?&rthest possible point away from the plastic. To apply heat immediately
i a5
specimen is almost certainly to bubble or burn it.

e e iy e AT S

Erpmts
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F16. 165.—Sy1ra’s Prastic FILLERS.

or preferably by contact with a heated plate, lifts with it the desired
portion of plug mass. Here much difference exists in practice,
With some operators the method is to take small portions and work
them piece after piece into the cavity, aiming all the while after a
stickiness of surface that shall insure adherence with the walls of
the tooth and coherence of particle with particle. Others, on the
contrary, aim at securing a mass of such size that when put in the

cavity it shall just fill the hole, leaving little or no excess to he
trimmed.

Sticking of the mass to the instrument is guurded against through
use of an oiled pad to which the points or bulbs are touchied.
Taking up the piece at the point of a probe and applying it by such
means to the situation where it is proposed to fix it, and while

steadying it to pack with a plugger is an excellent manner of man-
ipulation.

A cavity filled, the operator is to wait, before dressing, for the
cooling and hardening of the plug ; or, as is thought well by many,
cold water may be held in the mouth, which quickly compels this
end. To attempt the dressing of a gutta-percha plug before it has

become hard is certainly to pull it from the marginal walls of the

excavation, and thus render it useless. When hard the material is

freely cut, heated instruments being used, without risk to its rela-
tions as a plug. Cutting away surplusage from a filling is done by
means of knife-edged blades shaped as shown in No. 13, Fig. 165.
A blade requires to be heated to that temperature which expresses
the plasticity of the specimen being worked. Cutting is always done
by drawing toward the cireumference. of a cavity with a view of
lusuring against a drag of the gutta-percha in a wrong direction,

Gutta-percha is supplied by manufacturers for tooth-filling pur-
POses in the various forms of squares, blocks, pellets, and disks.

The Oxychlorides.—The oxychloride is a plastic made by mixing

dry
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oxide of zine into a watery solution of chloride of zine. As met with in the
dental depots it consists of a powder and fluid, occupying different bottles.

Of this plastic the variety offered is greater even than that Gf: _the amal-
gams. A single formula affords not only an idea of the composition of all,
but, as well, a recipe which secures a preparati?n equal. pe??haps to any.

Recipe—TFor the powder, simple French oxide of zinc. .

For the fluid, aques, 3vi; zinci chloridi, 3j. After mixing water and zine
chloride the solution is to stand uncorked twenty-four hours. ;

An oxychloride plug, when prepared as above3 is al.)soh':tely white, or 80
nearly colorless as not to accord with many teeth in which it may b‘e desired
to use it. Shade to suit is secured by addition to the powder of seraped
slate, or preferably, in the judgment of others, by ochre. Another eiemen'l-,
used in many preparations with a view of increasing hardness of surface, is
borax. Still others are feldspar, flint, silex, titanium, alumina. .

Taking oxychloride of any formula, that is, taking from a bottle ‘_vhlch
contains dry oxide of zinc and from another holding a Wajcery solution (?E'
chloride of zinc, the preparation of a mass for tooth-plugging purposes is
nothing more complex than making a mixture of Powder and i%md upon a
glass slab, using for the purpose a knife-blade or an ivory or a platina spatula;
the consistence is to be that of fresh putty. :

For use in frail and poor teeth oxychloride has much to co-mmend it. I.t
will support a weak tooth and harden a soft one. Tt will Whiten. one tjhab is
dark and purify one that is foul. There is a multitude of cases in Wh-lGh no
filling material but this will save a tooth. It isa therapeutical filling; 16 doe:s
very much more than stop a hole. Not understood or properly managed, it
becomes quickly an agent of evil.

Viewed mechanically, an oxychloride filling is made very I?‘lu(}h the same
as one of amalgam. It is not, however, necessary to t?p—blowlm. I’re?urlng
the paste, which, for therapeutic reasons, is to be mn;ed .thlc.k or ‘phm, the
operator lifts upon an instrument a portion corresponding In size with about

a fourth of the cavity to be filled ; this he introduces, obtunding the pain |

which almost instantly follows, and at the same time forcinf_g the material into
all the irregularities of the hole by means of a pledget of blbulo‘fls paper used
as a ball in the grasp of a pair of finger forceps. This use of b1l?ulous paper
with the first portion is never to be omitted by a student, othf:rw1se the price
paid for his neglect may be the loss of the tooth' upon which he ?pgrates;
the paper takes up any excess of the chloride; which is a powerful I1rr1tanb.
Of the different filling materials used in dental art, none requires MOIe
absolute freedom from moisture, both at time of making a plug and the setting
of it, than an oxychloride. It is seldom, however, that the trou‘(fle of c‘offeir-
damming a tooth is required. The material being easy a,r}d quick oij intyo-
duction, a napkin, aided by a free use of bibulous paper, is all that is com-
monly found necessary. ; b
A plug in place, setting is to be expedited by pressure with an absorptive pad:
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Onee solidified, perfect protection against the fluids of the mouth is secured by
dropping upon the filling from the point of an excavator a solution of gutta-
percha made by dissolving that gum in chloroform. A skin of gutta-percha thus
gecured remains intact for a period varying from several hours to several days.

A secondary mechanical use is found for the oxychlorides in employing
them as a foundation for metal fillings. A great cavity partly filled with this
paste is of better promise than where metal alone is used ; thisapplies in every
instance where such combination does not interfere with the ability to anchor
metals solidly. Still another good service is rendered by this material as a
facer of amalgam plugs in anterior teeth. Another use is as a capper of nearly
exposed pulps. Cements of this class are prepared particularly for this pur-
pose ; they set quickly and may be used so creamy as to be poured into a
cavity. One such preparation, known as ¢“Foundation Cement,” hardens
sufficiently in from two to five minutes to allow of packing gold or other
filling material upon it.

Oxychloride fillings are not to be esteemed as of permanent signification.
Two years is quite as long as any exposed plug of this class may be expected
to last. They continue longest in mouths that are acid. The manner of
their disappearance is by crumbling and wearing, :

An oxychloride filling when thoroughly dry will take a polish by being
burnished gently with heated tale ; unfortunately, such polish quickly disap-
pears, consequently is of no service.

Oxychloride is invaluable as a means of strengthening the weak walls of
dental cavities. An incisor or other tooth, for example, having the. dentine
almost completely decayed away from the circumferential enamel walls is forti-
fied satisfactorily by a lining of oxychloride, and is then to be filled with gold
without danger of fracture. As a hardener of chalky teeth its value is well
known ; soft and septic organs are always to have a filling of gold preceded
by one of oxychloride. Caries rarely progresses in presence of immediate
eontact of the part with oxychloride. (See chapter on Filling Teeth.)

Zinc Phosphates,—The zine phosphates closely resemble the oxychlorides
In common appearance and manner of working.

A phosphate-of-zinc filling is made by mixing glacial phosphoric acid and
basic oxide of zine in proportions affording a mass of putty-like consistency.
The common time of setting is two minutes.

Difference in the quality of this stopping is assumed to be influenced more
by the quality of the materials named than by admixtures with other agents,
many samples, both of acid and base, being so imperfectly made as to be
worthless for purposes of cement. The trouble and uncertainty of preparing
the syrup renders purchase, rather than attempt at making, desirable.

Phosphoric acid being less an irritant than chloride of zine, fillings made
Wwith it are less dangerous, necessarily, as well less therapeutic, than those
made of the oxychlorides. A claim for superiority on the part of a phosphate-
of-zine plug lies in the direction of hardness.
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Forms of phosphate filling material in the market which have attained to
most prominence are Flagg's, Peirce’s, Fletcher’s, Weston’s, Poulson’s.

Tt is to be mentioned that there are in the depots forms of cement which
claim to be something besides éither of these just named. One, Guillois's
preparation, is known to the commercial world in the form of imitation coral,
sleeve-buttons, shirt-studs, etc. Another, Weston’s Insoluble, has prominent
claims put forth with it. Both preparations possess worthy indorsement.

Siill other articles of the kind are the ¢ Cement Plombe” and the “ White
Enamel Stopping” of Ochlecker. The former finds many to recommend it;
the latter has an advancing reputation. Directions for manner of use accom-
pany the preparations. ;

From the employment of oxide of zine as a base manufacturers of zine
phosphates are passing to the employment of the nitrate; this latter is found
to secure a greatly increased stableness in the compound.

The syrap used in kneading the powder of fillings of this class is to be
fresh and of specific character; when old it is over-thick or otherwise ren-
dered useless by being found separated into fluid and sediment.

Zine phosphate is wisely to be dismissed with a suggestion that the material,
as at present understood, 1s commonly found to prove disappointing.

Tin,—Tin is furnished in form of foil. In color this foil is like the metal
as met with in commerce. As a filling material quality is in accord with
purity. When freed from alloys, tin furnishes the dentist with an agent
which serves a wide purpose,—much less wide, however, than previous to the
introduction of gutta-percha and the chloride plastics.. As the use of metals
is concerned, tin is undeniably, in case of soft teeth, eminently superior to
gold as a preservative. It is easy of introduction into a cavity, and, as com-
pared with the nobler metal, pre-eminently easy of a required consolidation.

Tin is prepared in sheets of various numbers, these numbers giving the
thickness of the leaf. From Nos. 4 to 10 are commonly used ; higher nums
bers are 14, 18, 20, the latter being the highest.

For use in children’s first teeth, particularly the molars, tin foil is an ad-
mirable article; certainly in every way preferable as irritative qualities are
concerned, the metal being peculiarly in accord with tooth-substance.

Tin foil is used precisely as gold foil ; forms of it are in the market, both
soft and cohesive. (See Gold.)

Plastic Tin.— Plastic tin is a preparation of the metal which is used by
amalgamating with mercury, employing for the purpose 48 parts of the latter
to 100 of the former. It is not to be washed nor squeezed. Neither is alcohol
to be used, but it is to find its cleansing through the aid of ziue precisely a8
directed in the case of amalgam. This preparation makes a solid cohesive
plug, and one that is decidedly therapeutical; it is claimed that it has only
one-fourth the conducting power of gold, and that on a scale of 100 it stands
40 degrees nearer to tooth-substance than the latter metal.

Another preparation of tin is known as stannous gold.  This material
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comes prepared in the form of heavy, coarse sheets. It is used precisely as
cohesive foil, and works with a plasticity not much inferior to amalgam.

All preparations the base of which is tin deserve consideration at the
hands of the operating dentist. :

Gold,——We come now to gold, a material which is to be accepted as hold-
ing th‘e posnFlon ?m:" excellence as a material for filling teeth,—certainly a
material which yields the most artistic and beautiful results, in such respects
gutranking all preparations used in operative dentistry.

Gold is prepared for the hands of the dentist at the présent time in such
variety as to form, and with such view as to fitness, as indications are con-
cerned, that in reality the operator finds much of his work anticipated.

A division of gold is into soft and cohesive; the first has a kid-like char-
acter and is worked by a process of wedging ; the second is sticky : plugs are
made of it through a process of cold welding, 5

Varieties of gold are sheets, mats, pellets, cylinders, blocks, ribbons, twists.
These are forms fitting the material for the table of the operator; they are
prepared both from the soft and plastic gold. A preparation lookir:w not un-
Hka: go}deu sponge and known as Watt's crystal gold is popular; [;hcnworkinﬂ
of it differs nothing, however, from that of the kinds now to be described. :

Sheets.—A sheet is gold in the form of leaf: it comes to the dentist in
books marked variously from Nos. 4 to 240. Number designates the weight
of aleaf. High numbers express heavy foils; they are comparatively in?re—
%uenﬂ{rused. Low numbers distinguish the preparations most easily worked.
from Nos. 4 to 8 are commonly selected. F gold i 1
iy y selected.  Leaf gold is soft, or non-cohesive,

Mats—A mat consists of a square made by folding leaf gold into a stri
and afterwards cutting it into sections. b 5

Pelliet‘s..—A pellet s made by compressing 4 mat into ball form.

s Gylinders—A cylinder is a form of gold secured by rolling a strip about a
broach or common pin.

Blo_c-?cs.—A block differs from a mat only as thickness is concerned ; it is
wade in the same way. ’

Ribbons.—A ribbon is leaf gold folded upon itself until a desired width is
obtained, :

Twists—A twist is a ribbon coiled upon itself,

All these forms are furnished by manufacturers.  Fig. 166 represents cylin-

Y% 1 2

f €8 prepared of various lengths and diameter. Those known as Peck’s are
oosely wrapped, and can be used, if desired, as pellets. Fig. 167 shows
forms for mats and blocks.




