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To all ??ho?o it ??? ?????? - 
Be it known that I, ELIT. STARR, of the 

city and county of Philadelphia, in the State 
of Pennsylvania, have invented certain new 

5 and useful Improvements in Cauterizing and 
Similar Apparatus, of which the following is 
a specification. 
My invention relates more particularly to 

apparatus for cauterizing or burning, the 
" Io heating of the apparatus to perform the cau 

terizing operations which may be effected 
thereby being produced by electricity. My 
invention therefore relates to what is known 
as “electro-cautery.’ n 

15 The object of my invention more especially 
is to provide an improved electro-cauterizing 
apparatus. 
The nature of my improvements and the 

subject-matter claimed by me herein will first 
2O be set forth in detail as organized in the best 

ways now known by me and will then be dis 
tinctly recited at the close of the specification. 

I wish it to be distinctly understood that 
some of my improvements claimed herein may 

25 be used without the others, and with appa 
ratus organized in other ways than that par 
ticularly shown in the accompanying drawings 
and set forth herein. 

In said drawings, which show various ap 
3o plications of my improvements, Figure 1 is 

a view in elevation of my improved appa 
ratus, organized more especially for destroy 
ing the nerves of the human teeth. Fig. 2 
is a longitudinal section through the appa 

35 ratus. Fig. 3 is a similar, section through a 
portion of the apparatus, showing the cauter 
izing nerve-destroying needle as in position 
to be heated to incandescence; and Fig. 4 is a 
view showing the end of the needle exposed and 

to projecting forward, as when it enters the nerve 
or pulp canal of a tooth. Fig. 5 is a view of a 
cauterizing-loop, instead of a needle, for the 
performance of minor Surgical operations. 
Fig. 6 shows a cauterizing-knife, to be used in 

45 surgical operations. Fig. 7 is a section through 
the apparatus shown in Fig. 6 on the line 7 7 
of said figure. Fig. 8 is a view of the front 
end of the main or handle portion of the ap 
paratus. Fig. 9 is a view of an incandescent 

5o electric lamp inclosed in a flat guard or casing 

which is to take the place of the cauterizing 
implements. Fig. 10 is an edge view of the 
lamp shown in Fig. 9. Fig. 11 is a view of 
the flat lamp detached from its guard or cas- 55 
ing, and Fig. 12 is a view of said lamp with 
one side of the casing or guard thereof re 
moved. Fig. 13 is an enlarged view of the 
front end of the handle portion of the instru 
ment, (shown in Figs. 1 and 2,) in order to 6o 
illustrate clearly the manner of constructing a 
portion of the circuit-connections by which the 
resistance of the device or the flow of current 
to the cauterizing tool or lamp may be regul 
lated. Fig. 14 is a section through the front 65 
end of the handle portion of the apparatus for 
a similar purpose; and Fig.15 is a modified 
form of cauterizing-needle to be carried by the 
handle of the instrument and substituted, for 
instance, in place of the single needle shown in 7o 
some of the other figures of the drawings. 
The handleportion A of my improved instru 

ment is preferably made of a non-conducting 
material-such, for instance, as Wood, ivory, 
or hard rubber-and is provided at opposite 75 
sides with two longitudinal grooves, at al., ex 
tending from end to end of said handle por 
tion A, for the reception of the circuit-wires 
a? a, so that said circuit-wires a? alie in said 
longitudinal grooves below the surface or pe- 8o 
riphery of the handleportion A, which is pref 
erably cylindrical. The butt-end of said han 
dle portion A is provided with a cap or fer 
rule, B, carrying connecting-posts C C, to 
which the respective wires a? a are firmly 85 
united. The outer or free ends of Said con 
necting-posts are socketed, for instance, so as 
to receive the projecting pins of a Spring-con 
nection or yoke, D, the members did of which 
are united to an insulating-block, andare con- 9o 
nected to the respective wires leading to a 
battery or other electric source. Said circuit 
wires are preferably bound together by a suit 
able woven fabric, so as to be insulated, while 
at the same time flexible, whereby the instru- 95 
ment is capable of being freely moved about 
within certain limits, in order to enable the 
free operation, control, and direction thereof. 
The freedom of movement of the instrument 
is further aided by the pivotal connection be- Ioa 
tween the connecting-posts C C and the yoke 

for use in exploring and examining the mouth, D. The inner ends of the circuit-wires a? a 



are connected, respectively, With terminal 
posts E. E", the circuit-wire a being directly 
and firmly united to the post E, while the cir 
cuit-wire d’is united to the post E, preferably 
by means of a set-screw, e, passing into an in 
sulated ferrule, F, at the front end of the han 
dle portion A of the instrument, from which 
ferrule said posts EE project, the front end of 
the wire a' being soldered or otherwise united 
to a metal ring, f, surrounding the insulated 
cap or ferrule F, and the set-screw e passing 
through said metal ring f and making contact 
with the post E. By this means it will be un 
derstood the circuit may be readily made and 
broken. This is a simple form of make-and 
break device for the instrument; but it will 
of course be understood that any other suitable 
make-and-break device may be employed, in 
stead of that particularly shown, and that it 
may be located at the butt-end of the handle, 
for instance, instead of at the front end. In 
the organization I have shown, one of the 
wires-for instance, the wire aiº-passes di 
rectly through the handle to the post E, while 

25 the other wire, a', passes a short distance into 
its groove (t, is then looped, and the end of the 
wire then passed through said groove a, so as 
to be connected with the post E. The loop 
formed in the wire a' is of considerable extent, 
and is utilized by me as a resistance medium, 
by which the resistance to the passage of the 
electric current may be regulated. To this 
end I form a double spiral or screw groove in 
the periphery of the handle portion A, and 
Wind the loop in Said groove spirally from end 
to end of the handle, the members of the loop 
being insulated by the ribs or projections be 
tween the grooves or threads in the handle 
from each other. The loop is of such length 
that it may be wound spirally around the han 
dle from end to end and terminate under the 
cap or ferrule F at the front end of the handle 
of the instrument. This loop-wire is prefera 
bly a lhigh-resistance wire-such as German 
silver-and the grooves in the handle are only 
of Such depth as to receive and hold the wire, 
leaving the surface thereofprojecting above the 
insulated Surface of the handle. The current 
therefore, in passing through the instrument, 
passes, for instance, through the wire a' at the 
butt-end of the instrument, then spirally 
through one member of the wire loop spirally 
wound upon the handle, then back again 
through the other member of the loop to the 

55 point a", and then through the straight por 
tion of said wire a', which lies in the groove a 
between the loop in Said Wire and the connect 
ing-post E. Thus it will be seen the current 
has to travel a considerable extent of resist 
ance-wire, andlin order to vary the resistance, 
and to throw in more or less of this resistance 
wire, I mount upon the handle a conducting 
ling or ferrule, G, which makes contact with 
several of the coils of the wire loop wound 
about the handle, and thereby, it will be ob 
vious, electrically connects both the leading 
and return members of the wire loop; and if 
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said ring or ferrule be at or near the butt of 
the instrument will obviously cut out virtually 
all of the wire in the resistance-loop, because 
the current, instead of having to travel one 
member of the loop and return by the othel', 
is short-circuited from one member to the oth 
er at or near the butt of the instrument. By 
adjusting the short-circuiting ferrule G, there 
fore, endwise upon the handleportion A of the 
instrument, more or less of the resistance-wire 
is put into the circuit as may be desired, in 
order to regulate the effect of the current up 
on the apparatus carried by the handle and 
which is to be operated or affected by Said 
current. If, for instance, instead of the ring 
or ferrule G being at the butt of the instru 
ment, it is moved up to the front end, Sub 
stantially all the resistance-wire will be put 
into the circuit. I therefore have a handle 
with a spirally-wound resistance-wire and an 
endwise movable contact ring or ferrule by 
which the resistance to the passage of the cur 

! rent may be varied; but this, broadly, is not 
claimed by me herein. 
In Figs. 1, 2, 3, and 4 the conducting-post 

E is connected with a metal tube, H., contain 
ing a plunger, H”, with a bent end, h, Said 
plunger being of metal or conducting mate 
rial, and being acted upon by a spring, it', in 
said tube H. so as to thrust the plunger nor 
mally outward, as shown in Figs. I and 3. 
The opposite post, E, is connected to an arm, 
I, carrying at its front end a fine needle, I'- 
for instance, of platina—the front end of said 
needle resting in a recess or socket in the bent 
end h of the plunger FI, and making contact 
therewith, so as to compiete an electrical con 
nection. This needle I constitutes in the fig 
ures mentioned the cauterizing-tool, and when 
sufficient current is flowing over the circuit, 
determined by adjusting the ring or ferrule G, 
said needle is intensely heated or brought to 
incandescence by the passage of the current 
through it, due to the electrical resistance of 
said needle. When, therefore, the cauteriz 
ing-needle is to be employed to destroy, for 
instance, a diseased nerve in a human tooth, 
the circuit is completed through the instru 
ment and the needle brought to incan descence. 
The bent end h of the plunger His then placed 
against the tooth with the end of the cauteriz 
ing-needle over the cavity therein. Pressure 
applied upon the handle to force it forwald 
causes the tube H to ride over or upon the 
plunger H and thrust the needle I through 
the bent end of said plunger into the nerve or 
pulp canal, the needle projecting beyond the 
end of the plunger, as shown in Fig. 4. This 
instantly destroys the vitality of the nerve or 
pulp and the operation is painless, which is a 
great desideratum, as it is frequently neces 
sary in dentistry to destroy the nerve or pulp 
of a tooth, and heretofore this could only be 
successively accomplished by very skillful coll 
tinuous treatment. 
I have neglected to mention that the con 

ducting-posts EE" or the parts connected there 
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with are preferably suitably bracedor stren gth- be used with my improved resistance-handle 55 
ened by an insulating connecting-block, i. 

In place of the cauterizing-needle, the con 
ducting-posts or terminals at the front end of 
the handle may be connected by a cauterizing 
loop, which on the passage of the current 
through it will beheated to incandescence, and 
be useful in performing many surgical opera 
tions where either a separation or cauterizing 
of parts is necessary. This loop is shown in 
Fig. 5. 
In place of the needle and of the loop above 

mentioned, it will also be desirable, in many 
cases, to have a cauterizing-knife, and this I 
have provided, as shown in Fig. 6, the blade 
being of high resistance, and being heated to 

incandescence by the passage of the electric 
current through it. 

I have also shown in Fig. 15 a cauterizing 
needle, which is a double needle-that is to 
say, it has a reduced member, i, which is heated 
to incandescence by the passage of a current 
through it, the other member, i, of the needle being a strengthening-support to the incan 
descent portion, and enabling the needle to 
be maintained at incandescence as long as the 
passage of the current continues, which is not 
the case with the needle first described, be 
cause when projected into the tooth the cur 
rent is short circuited from a greater portion 
of the needle, and from its front end, as clearly 
shown in Fig. 4, which causes the needle to be 
reduced in temperature at that end to a very 
large degree, as will be obvious to any skillful 
electrician. 
In place of the cauterizing - tools above 

described, my improved handle may have 
applied to it an incandescent electric lamp, 
which is preferably a flat and small lamp in 
casedina non-conducting guardor cover hav 
ing an opening at one side to permit the pas 
sage of the light rays, such a lamp being highly 
useful in dentistry, and facilitating the exami 
nation of teeth to which natural light-rays 
have difficult access, the lamp being placed 
in the mouth without danger of heating or 
burning the patient. 
This invention of a mouth-lamp for use in 

dentistry, which can be placed in a patient’s 
mouth to facilitate its examination, forms the 
subject-matter of other applications of mine 
already filed, and is therefore not claimed 
herein, although it serves to show that va 
rious devices other than cauterizing-tools, may 

and organization of parts herein shown and 
described. 
I claim as my invention 
1. A non-conducting handle provided with 

insulating-ferrules at its ends and With oppo- 6O 
site longitudinal grooves, in combination with 
circuit-wires fitted in said grooves, and one 
of said wires being formed into a loop and 
wound spirally around the handle to consti 
tute a resistance device, substantially as de- 65 
Scribed. 

2. A non-conducting handle provided with 
insulating-ferrules at its ends, and with oppo 
site longitudinal grooves, in combination with 
circuit-wires fitted in said grooves, and one of 7o 
said wires being formed into a loop and 
wound spirally around the handle to consti 
tute a resistance device, and with a tool or 
device carried by the front end of the handle 
to be affected by the current flowing over said 
circuit-wires, substantially as described. 

3. The combination of a handle carrying 
conducting-connections, with a single incan 
descing cauterizing-needle connected with said 
conducting-connections and rendered incande 
scent by the current passing therethrough, sub 
stantially as described. 

4. The combination of a handle carrying 
conducting-connections, with a cauterizing 
needle in circuit with said connections, and 
a plunger making contact therewith and mov 
able endwise, so as to allow said needle to be 
protruded in front of said plunger, Substan 
tially as described. 

5. The combination of a handle carrying go 
conducting-connections, with a cauterizing 
needle in circuit with said connections, and 

, a spring-plunger making contact therewith, 
and movable endwise relatively to said nee 
dle, substantially as described. 

6. A cauterizing-needle consisting of two 
members, one only of which is brought to in 

95 

candescence in operation, and is of materially 
higher resistance than the non-incandescent 
member thereof, substantially as described. 
In testimony whereof I have hereunto sub 

scribed my name this 8th day of February, A. 
T). 884, 

iOO 

ELI T. STARR, 

Witnesses: 
WM. J. PEYTON, 
E. EUGENIE STARIR. 


