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CAUTERY 

This invention is an improved electrically operated surgical 
cautery. 

In the use of an electric cautery, the hot wire tip loop often 5 
requires cleaning to remove flesh tending to cling to the tip. If 
the tip is brushed against the surgeon's clothes to remove the 
seared clinging debris, the tip may break and require replace 
ment. This method of cleaning the tip consumes valuable time 
and often irritates the surgeon. O 
The cautery of the present invention eliminates the forego 

ing disadvantages and enables the fast, automatic cleaning of 
the cautery tip by a simple manipulation of the cautery handle. 
According to one embodiment of the invention, a mercury 

switch within the handle enables the electric circuit connected 15 
to the cautery to increase the temperature of the hot wire tip 
quickly and automatically, merely by raising the tip end of the 
cautery above the horizontal position, to thereby burn of the 
debris clinging to tip. 
According to another embodiment of the invention, the 

mercury switch is replaced by a pressure actuated switch in 
the handle. 
A feature of the electric circuit connected to the cautery is 

that the increase in temperature of the tip for cleaning pur 
poses is only temporary, and the normal operating flow of cur 
rent to the tip is restored automatically and in a very short 
period of time, regardless of whether the tip of the cautery 
continues to be raised or the pressure-actuated switch con 
tinues to be actuated. 
Another feature of the electric circuit is that the normal 

operating temperature of the tip is controllable by a slider or 
potentiometer the position of which determines within a 
desired range the current flowing through and the heat 
generated by the wire tip. 35 
A detailed description of the invention follows in conjunc 

tion with a drawing, wherein: 
FIG. 1 illustrates the combination of the cautery of the in 

vention in association with electrical circuitry. The cautery is 
shown only diagrammatically in FIG. 1 in generally box form; 40 

FIG. 2 illustrates an embodiment of the cautery of the in 
vention which incorporates a mercury switch within the han 
dle casing of the cautery for enabling an increase in tip tem 
perature; and 
FIG. 3 illustrates another embodiment of the cautery of the 45 

invention wherein the mercury switch of FIG. 2 is replaced by 
a pressure-actuated switch. 
Throughout the figures of the drawing, like parts are 

designated by like reference characters, while parts which are 
designated with prime markings are equivalent in function to 50 
their unprimed reference counterparts. 
The cautery of the invention includes a handle or casing 10 

having at one end a plug-in cautery tip assembly 12. The han 
dle 10 is a tubular housing made of plastic or other suitable in 
sulating material containing within it a pressure-actuated 55 
switch S2. One end (the right hand end) of the handle may be 
fitted with a reduced tapering cap 14 having an end hole for 
accommodating the electrical conductors, in two-conductor 
jack form or otherwise, as disclosed and illustrated in U.S. Pat. 
No. 3,461,874 granted Aug. 19, 1969, for connection to the 60 
terminals of the wire loop tip assembly 12. No claim is being 
made to the design of the replaceable tip assembly which may 
take any suitable known form. The other end of the handle 10 
is provided with a removable plastic cup 16. The closed end of 
cup 16 is provided with a hole through which passes a four- 65 
conductor cable 18 containing insulated wires 1, 2, 3 and 4. 
Insulated wires 3 and 4 are connected to the electrodes 5 and 
6, respectively, of a gravity operated switch S3 such as a mer 
cury switch in the cautery of FIG, 2, while these same wires 
are connected to the terminals 5' and 6', respectively, of pres- 70 
sure-actuated switch S3' in FIG. 3. Insulated wires 1 and 2 are 
connected to the terminals of switches S2 and S2' of the cau 
teries shown respectively in FIGS. 2 and 3. 
The switch S2 of FIG. 2 includes a button 20 which rests 

upon a resilient contact spring 22 within the interior of handle 75 
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10. One end of spring 22 is supported by a bracket 24 while 
the other end of spring 22 is adapted to engage a wire 26 con 
nected to one terminal of the wire tip assembly in response to 
finger pressure on button. 20. Mercury switch S3 is oriented so 
as to be "on' when the handle 10 is placed in a rest position 
with the wire tip end of handle 10 raised above the horizontal 
at a desired angle. In this position, the mercury M within the 
switch moves to bridge electrodes 5 and 6 of the switch. When 
the handle 10 is horizontal or the wire tip end downwardly 
inclined, as in the surgical operating position, the mercury 
switch S3 of the cautery of FIG. 2 is "off." In this "off" posi 
tion (as shown in FIG. 2), the mercury has moved away from 
the switch electrodes. The electrodes of the switch are no 
longer directly connected to each other by the mercury. 
The four wires 1 to 4 inclusive of the cable 18 may ter 

minate in a plug whose four pins may appropriately engage the 
four appropriately positioned registering receptacles of a 
socket, as shown in FIG. 1, The four connections of the socket 
are connected to the electrical circuitry for energizing the 
cautery. 
The electrical circuitry of FIG. 1 comprises a plug P which 

is adapted to be inserted into the socket connected to the elec 
trical power mains furnishing alternating current, for example, 
110-115 volts AC. This current flows through a fuse F and a 
switch S1. When switch S1 is closed, alternating current flows 
through the primary winding of the step-up transformer T to 
provide alternating current across the secondary winding ter 
minals AC. A variable resistor R in the form of a potentiome 
ter or a slider arrangement has one end connected to an inter 
mediate tap B on the secondary winding and its other end con 
nected, via normally closed contacts NC of a relay, to wire 1 
of the cautery as shown. An electronic device in the form of an 
NPN-transistor 28 having a suitable time constant circuit has 
its collector connected to secondary winding terminal A and 
wire 2 of the cautery, its emitter connected to the energizing 
winding W of a relay, and its base connected through a varia 
ble condenser C2 to wire 3 of the cautery. The NPN-transistor 
28 is arranged to be non-conducting ("off") when only switch 
S2 of FIG. 2 or switch S2’ of FIG. 3 is closed. This is the situa 
tion when the surgeon is using the cautery on a patient. In this 
condition, there is no current flowing through the operating 
winding W of a relay having normally closed contacts N.C. 
and normally open contacts N.O. When the mercury switch S3 
of FIG. 2 is closed, as by elevating the wire tip end of the han 
dle, or pressure-actuated switch S3' of FIG. 3 is closed, the 
transistor 28 is turned "on' (becomes conducting) to enable 
current to flow therethrough and energize the operating wind 
ing W of the relay. The energization of relay winding W will 
open normally closed contacts N.C. and close the normally 
open contacts N.O. The result of operating relay W is to 
supply an increased flow of alternating current to the wire 
loop tip via conductors 1 and 2, thereby greatly increasing the 
temperature of the wire tip to an extent sufficient to burn off 
any residue adhering to the tip, and achieve a cleaning action. 
The manner in which the cautery of the invention and its as 

sociated circuitry operate will now be given: 
During the normal searing or cutting operation of the pa 

tient by the surgeon using the cautery, the cautery will be 
downwardly inclined and the surgeon will close switch S2 by 
finger pressure. The transistor 28 is “off." The wire tip 12 is 
energized by the flow of current appearing across the ter 
minals A and B constituting the ends of the upper portion of 
the secondary winding of transformer T. The amount of cur 
rent flow through the tip 12 and the temperature of the tip is a 
function of the position of the slider of potentiometer R. Vary 
ing the position of the slider on R will vary the amount of cur 
rent through and, therefore, the heat generated by the heated 
wire tip 12. The current path for the wire tip in this condition 
includes the terminal A, conductor 2, the closed contacts of 
switch S2, the wire loop tip 12, conductor 1, normally closed 
contacts N.C., the variable resistor R and terminal tap B. Only 
a relatively small voltage appears across terminals A, B of a 
value sufficient to heat the wire tip 12 of the cautery to a 
desired temperature, for example, 1,000 F. 
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When the surgeon desires to clean the wire tip 12, the han 
dle of the cautery of FIG. 2 is raised to the rest position so that 
the end of the handle constituting the tip is elevated above the 
horizontal position in order to close mercury switch S3, while 
still maintaining switch S2 in the closed position. If the cautery 5 
embodiment of FIG. 3 is used, the mechanical switch S3' is 
pressure-actuated to close, also while maintaining switch S2' 
in the closed position. When switch S3 or S3' is closed, a for 
ward bias is applied to the base of the NPN-transistor 28 to 
cause it to conduct and energize relay winding W, thereby 
operating the relay to open normally closed contacts N.C. and 
to close normally open contacts N.O. In this condition, the 
voltage across the terminals AC of the entire secondary wind 
ing is applied to the wire loop tip 12 over a path including ter 
minal A, conductor 2, switch S2 or S2’ depending upon which 
embodiment, FIG. 2 or FIG. 3, is used, the wire tip 12, nor 
mally open but now closed relay contacts N.O., resistor R1, 
and terminal C. The voltage across tip 12 is now limited only 
by the small resistor R1, thereby causing an increased current 
flow through and a higher temperature of the tip 12. By way of 
example, this increased temperature may be of the order of 
1300 F. for cleaning or burning offseared flesh or residue ad 
hering to the tip 12. The increase in temperature of the tip is 
only temporary and will automatically decrease down to the 
operating or cutting temperature due to the operation of the 
electrical circuitry, as will be described hereinafter. Transistor 
28 is non-conductive prior to the closing of switch S3 or 
S3'and capacitor C2 is uncharged. One switch S3 or S3' is 
closed, a positive voltage is applied to the base of transistor 28 
to render the transistor conductive and energize relay winding 
W to increase the temperature at tip 12 to the cleaning tem 
perature by closing contacts N.O. and opening contacts N.C., 
as described above. 

Capacitor C1 and diode D1 effectively provide a positive 
DC source for the electric circuit; and, after transistor 28 has 
been rendered conductive, capacitor C2 charges until the base 
of transistor 28 is negative with respect to the emitter to 
render the transistor non-conductive. Thus, relay winding W is 
deenergized to open contacts N.O. and close contacts N.C. to 
decrease the temperature of tip 12 to the cauterizing tempera 
ture a predetermined period of time after switch S3 or S3' is 
closed (for example, 2 seconds). Capacitor C2 remains 
charged to maintain transistor 28 non-conductive as long as 
switch S3 or S3' remains closed such that once switch S3 or 
S3' is closed the tip 12 will be raised to the cleaning tempera 
ture for only the predetermined period of time, which is de 
pendent upon the time required to charge capacitor C2 suffi 
ciently to render transistor 28 non-conductive, regardless of 
how long switch S3 or S3' remains uninterruptedly closed. 
Once switch S3 or S3' is opened, capacitor C2 discharges 

through resistor R2 and diode D2 while transistor 28 remains 
non-conductive; and, as previously described, transistor 28 
will be non-conductive when switch S3 or S3' is open to main 
tain the relay deenergized and tip 12 at the cauterizing tem 
perature. 

It will be appreciated that the electrical circuitry performs 
as a typical monostable multivibrator which produces a given 
time delay upon the receipt of a triggering input voltage pulse 
and will not again trigger to produce a time delay until another 
similar transition occurs. The relay including winding W and 
contacts N.O. and N.C. is operative to control electricity sup 
plied to wire tip 12 in that when the relay is in a first deener 
gized state the wire tip is at the cauterizing temperature and 
when the relay is in a second energized state the wire tip is at 
the cleaning temperature; however, it will be appreciated that, 
while the disclosed control and timing circuitry is particularly 
advantageous due to its simplified structure, reduced number 
of components, precision and reliability, various circuits may 
be utilized to provide the required control and timing. The in 
vention is, therefore, not limited to the particular electrical 
circuitry herein disclosed and described. 

In one particular embodiment of the invention successfully 
tried out in practice, in both animals and humans, the com 
ponents used in the electrical circuit, given by way of example 
only and not by way of limitation, had the following values: 
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Transformer T 6.3V, CT, 3A Triad 
Transistor 28 NPN 
Condenser C1 2001.5 MFD 
Diode D1 10D21in.4816 
Diode D2 10D2fin.4816 
Resistor R 12.5W, 3) 
Resistor R1 1/4(), 5W 
Resistor R2 330 
Condenser C2 22/15 MFD 

The surgical cautery of the invention thus enables an almost 
instantaneous effective cleansing action of the hot wire tip by 
a simple manipulation which saves a surgeon's valuable time 
and eliminates the aggravation usually associated with the 
cleaning of heretofore known cauteries. Moreover, a simple 
temperature control for the tip provides the exact temperature 
desired, thereby eliminating time-consuming temperature ad 
justments and minimizing tissue damage. Circuitry is provided 
which enables the cleaning action due to the highly increased 
temperature of the tip to be automatic and to decrease auto 
matically after a very short time period. 
What is claimed is: 
1. Cauterizing apparatus for use with a source of electricity 

comprising an elongated handle; a wire tip disposed at one end 
of said handle; a first switch disposed on said handle and elec 
trically connected with said wire tip to control the supply of 
electricity thereto; a second switch disposed on said handle, 
said second switch being closed by said handle being placed in 
a rest position; and electrical circuit means controlled by said 
second switch and adapted to receive electricity from the 
source, said circuit means including control means in circuit 
with said wire tip to control the electricity supplied thereto 
when said first switch is closed and timing means in circuit 
with said second switch and said control means and operative 
to provide an output for a predetermined period of time after 
said second switch is closed, said timing means providing said 
output only once after said second switch is closed regardless 
of how long said second switch remains closed, said control 
means having a first state supplying electricity from the source 
to said wire tip at a first voltage to place said wire tip at a cau 
terizing temperature and a second state supplying electricity 
from the source to said wire tip at a second voltage greater 
than said first voltage to place said wire tip at a cleaning tem 
perature greater than said cauterizing temperature and said 
control means being normally in said first state and being in 
said second state under the control of said output from said 
timing means to maintain said wire tip at said cleaning tem 
perature for only said predetermined period of time whereby 
said wire tip is placed at said cleaning temperature for only 
said predetermined period of time each time said second 
switch is closed. 

2. The cauterizing apparatus as recited in claim 1 wherein 
said control means is connected with said timing means such 
that said control means returns to said first state immediately 
upon cessation of said output. 

3. The cauterizing apparatus as recited in claim 1 wherein 
said control means includes transformer means having a first 
output terminal for supplying said first voltage and a second 
output terminal for supplying said second voltage, a first set of 
contacts connected between said first output terminal and said 
wire tip, and a second set of contacts connected between said 
second output terminal and said wire tip, said first set of con 
tacts being closed when said control means is in said first state 
and being open when said control means is in said second state 
and said second set of contacts being open when said control 
means is in said first state and being closed when said control 
means is in said second state. 

4. The cauterizing apparatus as recited in claim 1 wherein 
said timing means includes a transistor having a base and an 
emitter-collector circuit, and a capacitor connected between 
said base and said second switch; and said control means in 
cludes a relay having a winding connected in said emitter-col 
lector circuit and contact means connected with said wire tip, 
said winding being energized by said transistor when said con 
trol means is in said second state. 
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5. The cauterizing apparatus as recited in claim 4 wherein 
said electrical circuit means includes a transformer having a 
secondary winding with first and second end terminals and an 
intermediate tap, a second capacitor and a first diode con 
nected in series between said first and second end terminals, a 
first resistor connected with said first end terminal, and a 
second variable resistor connected with said intermediate tap; 
said contact means includes a first set of contacts connected 
between said first resistor and said wire tip and a second set of 
contacts connected between said wire tip and said second 
variable resistor; said first and second switches are each con 
nected with said second end terminal; said emitter-collector 
circuit and said winding are connected across said second 
capacitor; and said timing means includes a third resistor con 
nected with the junction of said first capacitor and said second 
switch and a diode connected with said base of said transistor 
and said third resistor. 

6. The cauterizing apparatus as recited in claim 1 wherein 
said handle has a second end opposite said one end, and said 
rest position is defined by said handle being positioned with 
said one end higher than said second end. 

7. The cauterizing apparatus as recited in claim 6 wherein 
said second switch is a gravity operated switch. 

8. The cauterizing apparatus as recited in claim 7 wherein 
said second switch is a mercury switch. 

9. Cauterizing apparatus for use with a source of electricity 
comprising an elongated handle; a wire tip disposed at one end 
of said handle; a first switch disposed on said handle and elec 
trically connected with said wire tip to control the supply of 
electricity thereto; a second switch disposed on said handle; 
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and electrical circuit means controlled by said second switch 
and adapted to receive electricity from the source, said circuit 
means including control means in circuit with said wire tip to 
control the amount of electricity supplied thereto when said 
first switch is closed and timing means connected with said 
second switch and said control means and operative to pro 
vide an output for a predetermined period of time after said 
second switch is closed, said control means having a first state 
supplying electricity from the source to said wire tip at a first 
voltage to place said wire tip at a cauterizing temperature and 
a second state supplying electricity from the source to said 
wire tip at a second voltage greater than said first voltage to 
place said wire tip at a cleaning temperature greater than said 
cauterizing temperature and said control means being nor 
mally in said first state and being in said second state under the 
control of said output from said timing means to maintain said 
wire tip at said cleaning temperature for only said predeter 
mined period of time, said electrical circuit means including 
transformer means having a secondary winding, and a capaci 
tor and a diode connected in series across said secondary 
winding, and said timing means including a transistor having a 
base and an emitter-collector circuit, a capacitor connected 
between said base and said second switch, and said control 
means including a relay having a winding connected in said 
emitter-collector circuit and contact means connected 
between said secondary winding and said wire tip, said wind 
ing being energized by said transistor when said control means 
is in said second state. 


