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BARNABAS WOOD, OF ALBANY, NEW YORK.

IMPROVED FUSIBLE METAL FOR FILLING TEETH.

"'-\

Speelﬁedmon forming part of Letters Pa,tent No 44,362, dated September 20 18L4 antedated
| September 4, 1864.

b

——

- -

10 all whom it may concern :

Be 1t known that I, BARNABAS WooD, of

- Albany, in the county of Albany, in the State

of New York, have invented a new and useful:

| 1mpr0vement ontusible metal or metallic com-

© position or alloy as applied to the purpose Of
filling, stopping, or repairing defective teeth,

being an 1mprovement for sald purpose on

‘the torm of fusible alloy embraced in Letters
- Patent No. 27,590, granted to me (then a citi-
zen of N eshwlle Tennessee, ) March 20, A. D."

1860, and conmstmn‘ of cadmium, blsmuth
tin, and lead in the proportions therem set

-forth and I do hereby declare that the fol-
| ‘-]owmﬂ* 1s a full and exaet description thereof,
o reference being had to the accompanying

sample of the ]BD‘I‘EdIGHtS and of the eompo

sition.
This 1nvention eonsmts In S0 changing and
adjusting the proportions of said fusible alloy

possesses a degree of plasticity or semi-fluidity

during a certain range of temperature, so as
"to be easy of mfi,mpu]dtmn and to admit of

- successtul application to a dental cavity or de-

- 1lective part-of a tooth, and which, on congeal-
. Ing 1n the cavity or place to Whleh 16 is ap-

: 'plled will not shrink to admit the fluids of the
mouth, nor, upon the other hand, expand, so.
as to 1n;|ure the shell of a tooth. — |

- This improved or plastic form of metal I |
prepare by combining the constituents in pro-
~portions Substmntlally as follows: cadminm,

from one to two parts; bismuth, three to four

parts; tin, two to three parts; 1ead one to two

parts. To these mercury may be added, to
lower the melting-point; but the result is le:as

desirable for the purpose of a filling for teeth.
- The proportions may be varied to some extent
‘without materially modifying the result; or

they may be somewhat varied to increase or t0

diminish the qualities of hardness, pliabil-
1y, &e. When the less proportion of lead 18

used, thealloyisharderand morerigid. When
the greater 1t 1s soiter and more phable The

- proportions of tin or of cadmium may be some-
‘what increased or diminished, or those of the

one increased and of the other dlIIlllllShed

-without-very sensible alteration in the char-

acter of the compound; also, an analogous re-

- sult mey be produeed by 11smg a smaller pro-

FpOltlon of eadmmm or tin, or of both, and
supplying the deficit by addition of other metal
or metals—as zine, antimony, silver, &ec., or,
what amounts to the same thing, by mek:mg
such addition to the formula OI the original
fusible alloy—but the above-named propor-
‘tions are those which I use, and which I be-
lieve to be the best for the purpose specified,
as securing the requisite plastieity atthelowest
fusing temperature, and the least Ppractical
shrinkage or expansion on congealing, in con-
nection Wlth other requisite qualltles The

metal S0 prepared remains soft and plastic be-

tween 1556° and 180° Fahrenheit, or thereabout,

giving a range of some 20° or 30°, durme
‘which it can be manipulated. This affords
time for conveyance without 11111“1'3*' to the de-

!

| sired place, and enables it to be molded se- |

curely to the cavity of a tooth. This quality

| of plasticity is essential in order to facility
as to produce a metal which, in addition to.
- the requisite fusibility, herdness and tenacity,

and perfection in the execution of the work.
A metal which passes immediately or quite
‘suddenly from a fluid to a solid state, and vice
versa, 1s attended with serious difficulty. Its
tendeuey, while fluid, to assume a spherical
form causes it, when iused into the cavity of a
tooth, to roll up or recede from the walls and
ma,rrrms of the cavity, thereby leaving imper-
feetmns and at the point of congealing it be-
comes £00 quickly solid and ummpresmble for
‘successful introduction, whereas if plastic
during a sufficient r zmge of teraperature it can
be molded to every part, and, if applied by
sections, each piece eonnealmg as Introduced,
the tempeletme of the mass in a tooth need
hardly exceed that at which the metal con-
geals. This plastic condition, moreover, af-
| Tords a criterion and safe- n'uald as tothe tem-
perature, which a fluid condition does not af-
ford, being but fluid at whatever degree of
| he"tt

Practical freedom from shrmkage and ex-
pansion is essential for the ultimate success of
the operation, for if thefilling, on congealing, -
shrinks{rom the walls of the cavity,soas toad-
mit the fluids of the mouth, decay may go on
and the object of the work be defeated. On the
other hand, if 1t expands, so as to exert undue
pressure egainst the W&l]s, 1t may 1induce frac-
ture. 1tis alsodesirable thatthe metal be suf-
ficiently hard toendure the wear of mastication.
| For a better understanding of the working
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qualities of the metal, 1 will briefly state my ! patent 1)10V1des, 111deed for variation fwm the

manner of applying it I apply it by means of
instruments constructed for the purpose, hav-

ing variously-shaped points—flat, round, or

square—with a bulb near the point, the better
to retain the heat. The metal is cut up into
small blocks orpieces suited to the cavity. The
proper instrument being heated sufficient to
soften the metal by holding the bulb a few mo-
ments over the flame of a spirit - lamp, the

point is pressed upon one of the blocks, which,

on suftening, clings toit, andis thus carried to
the cavity or defective palt of the tooth and
molded to the place. Successive blocks are ta-
ken up and applied the same way until the
work is complete. The surface may then
be smoothed with the heated instrument, or
trimmed down with a file or seraper and fin-
ished off the same as plugs of gold or tin.
- There is nothing peculiar In my manner of
‘compounding theingredients. They are melted
- together and incorporated 1n the usual way.
F01 therapeutical considerations I prefer hav-
ing them as pure as practicable.

I am aware that fusible metals have hitherto
. been employed for filling teeth. An alloy con-

‘sisting, substantially, of three parts tin, five
parts lead, and eight parts bismuth, or there-
about, fusible at about 200° Fahrenheit, and
congealing but little under the point of Auid-
1ty—say two or three degrees—was some years
‘ago in quite general use for the purpose, and
is yet used to some extent; but the minimum
heat required for its fusionis regardedtoo high
for general satety, and as the metal passes so
__Suddenly from afluid to a solid stateit is liable
to the objections above stated, and is indeed
inapplicable for many cases, _bemg confined
chiefly to cavities in the coronal surfaces of
lower teeth. It moreover expands on congeal-
ing to an extent that renders it liable to crack
the frail shell of a tooth. It is rendered more
fusible by the addition of mercury, and, thus
modified, has been used for filling teeth but
- this renders the compound compar atwely fra-
gile, more susceptible to oxidation and other-
wise objectionable. In either case this metal
is much softer and less durable than that which
I prepare, as herein described. The manner
of applying 1t was different, being usunally
dropped in a fluid state into the t0oth- cavity,
or applied 1in blts and melted in with a hot
instrument.
The new fusible alloy embraced in Letters
- Patent granted to me the date aforesaid, com-
posed ot cadmium, from one to two parts tin,
two parts; lead, four parts, and bismuth ‘from
seven Lo ewht p‘trts melts at a temperature
low enough (without addition of mercury) for
ogeneral use in filling teeth; but it passes so

Suddenly from a fluid to a 8011(1 state that 1t 18

unmanageable, and, for most cases, inapplica-
ble, for reasons above referred to It also,

upon congealing, expands 1n dimensions to an
extent that renders it liable to injure the shell
of a tooth.

The specification of the original

| in any of its modifications.

‘portions thereof substantially

formula, but the modlﬁcatlons therein speci-
ied or 1nd10ated do not indicate the particular
composition of the herein-described improve-
ment. Said specification claims, in effect, the

production of certain fusible alloys; and the
production of fusibility in alloys by the use of

cadminm in the ratio therein described in com-
bination with the metals specified 1n the pro-

as set forth;
but. it does not claim the production of a form
of alloy plastic during a certain range of tem-
perature, specially admpted to the purpose of

quality of plasticity, or any 1mprovement 1n
respect to shrinkage and expansion. - In my
improved form of the alloy the ratio of bis-
muth is materially less, and the ratio of cad-
mium materially greater, than in the original
This adjustment

| of proportions diminishes the expansion, 1n-

| creases the hardness, and improves the color

of the result, while at the same time confer-
ring or c_onbributing to the requisite plasticity.
I do not claim the production of fusibility,
nor the use 6f cadmium for its production 1n
combination with the other constituentsnamed;
but I base my claim to improvement upon the
production of plasticity in conuection with
practical freedom from shrinkage and expan-
sion upon congelation in this claqs of fusible
alloys in order to a result for a. Speclﬁc pur-
pose. I do not speak absolutely in regard to
shrinkage and expansion, but onlyso far as to
meet the requirements in practice. (Theshell
of -a tooth will bear with impunity some ex-
pansion of the filling, and the slight expansion
and contraction which plugs of gold, tin, &ec.,
undergo from transitions ot tempelatme 11:1
duced by hot and cold food or drmks appear

to do no harm.) -

I do not claim that the qufbhty of plastlelty
in alloys during a wide range of temperature

hasnever before been produced and made ap-

licable to certain uses; but 1 am not aware
that it has hitherto been produced in fusible
alloys to render them applicable to the pur-
pose of filling teeth, or that the herein-speci-
fied proportions of the ingredients mentioned
have heretotore been used in the formmtmn of
alloys for any purpose. - |
What I claim as my mventlon and desire to
secure by Letters Patent, is— -
The herein-described metallic composition

for filling or repairing teeth, consisting of the
ingredients specified in the prop01 tions there-

of, substantially as set forth, -or proportions
equwalent thereto, as 1nd10&ted 80 as to pro-
duce a metal, as descl ibed, for said purpose.

- In testlmony whereof I hereunto set my
name and seal 131118 18th day of Febmm Y A D..
1864.

| BARNABAS WOOD. [r. s.]

VVltnesses - o

'D. DE GRAFF, -
GEro. W. HOGEBOOM.
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