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This invention relates to a control unit for a radio 
frequency cautery instrument or the like. More particu 
larly, this invention, relates to the combination of an elec 
tro-coagulation forceps with a relay control unit for 
actuating cautery instruments. 

Itis, a common practice in some surgical techniques to 
use radio frequency currents for the cauterization orelec 
tro-coagulation of small blood vessels and the like. The 
usual practice is to control the operation of the radio fre 
quency apparatus by a switch operated by a foot pedal 
at the surgeon's command. The use of foot pedal con 
trol has been fraught with danger, both to the patient and 
to the surgeon. According to prior practice, it has been 
mecessary for the surgeon to contact the tissue to be cau 
terized and then with his foot actuate the foot pedal 
switch. Often this mecessitates removing his eyes from 
the operative field to locate the foot switch. ... There has 
been the possibility of accidental cautery of edges of in 
cisions and adjacent tissues and the like. There has also 
been the possibility of burming surgeon's hands. In ad 
dition, there has been the possibility of 110 wolt shock 
due to faultywiring in the foot control. 

i It is the principal object of this invention to afford the 
surgeon absolute control of electro-coagulations by pro 
widing a control unit for radio frequency apparatus actu 
-ated by a switch in the forceps through a relay. 

It is a further object of this invention to overcome the 
deficiencies of existing control units for radio frequency 
cauterizing apparatus by providing an insulated electro 
coagulation forceps having a built-in control switch auto 
matically operative from the surgeon's hand through a 
relay control unit. 
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Other objects of the invention will become apparent 
|as the description proceeds. - . . 
! To the accomplishment of the foregoing and related 
ends, this invention then comprises the features herein 
after fully described and particularly pointed out in the 
claims, the following description setting forth in detail 
certain ilustrative embodiments of the invention, these 
being indicative, however, of but a few of the warious 
ways in which the principles of the invention may be employed. 

i The invention is illustrated by the drawings in which 
the same numerals refer to corresponding parts and in 
which: 
FIGURE 1 is schematic and diagrammatic representa 

tion of a radio frequency cauterizing circuit as used surgi 
cally in conjunction with the forceps and relay control 
according to this invention; 

| FIGURE 2 is a side elevation of the electro-ceagulation 
forceps | according to this invention; . . 
FIGURE 3 is a Sectional view taken general?y along 

the lines 3-3 of FIGURE 2 and in the direction of the 
arrows; and 
FIGURE 4 is a circuit diagram of the relay control 

unit. 
Referring to FIGURE 1 of the drawings, a radio fre 

quency cautery instrument is indicated genera?y at 19. 
This instrument is a standard device, the construction of 
which forms no part of this invention except that it is 
controlled by the forceps and relay of this invention. 
One example of such a conventional radio frequency ap 
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paratusis illustrated and describedin United States Patent 

2 
1,841,968. It is to be understood that the control unit 
of this invention is not limited to any specific cautery 
instrument but may be adapted to any such present in 
StrumentS. 
The instrument 10 is provided with a plug 11 attached 

to a cord 12 by which the instrument is connected to 
the ordinary available commercial electrical current. In 
most instances, this will be 110 wolt, 60 cycle alternating 
current, but, of course, such instruments may be adapted 
to operate from standard current of different voltage. 
The instrument is provided with a single terminal Socket 
orjack. 13 by means of which a radio frequency current 
conductor 14 may be connected to the instrument. The 
radio frequency line 14 is connected by means of a sin 
gle terminal socket or jack 15 to a relay control unit or 
box indicated generally at 16. The radio frequency in 
strument 10 is provided with a multiple terminal socket 
17 by whichitisconnected through a multiple conductor 
cable or cord. 18 to a similar multiple terminal Socket 
19 in the relay control unit:16 for purposes which will 
be explained in detail hereinafter. The instrument 10 is 
also provided with a single terminal jack or Socket 20 
through which it is connected by means of a conductor 
21 to aground plate 22 which is in contact with the body 
of a patient, indicated generally at: 23, for grounding the 
patient to the instrument to complete the path of the 
radio frequency circuit. 
The relay control unit 16 is provided with a two ter 

minal socket 24 through which it is connected by means 
of conductors 25 and 26 to the forceps indicated gener 
ally at 27. Conductor 25isconnected in direct electrical 
contact with the forceps 27 and with switch contact ele 
ment 28 which is positioned on the inside of one of the 
forceps arms electrically integra? with the forceps. The 
other conductor 26 from the relay box 16, is connected in 
electrical contact with a switch contact element 29 dis 
posed on the inner surface of the other arm of the forceps 
but electrically insulated from the forceps. Conductor 
wire 26 is likewise electrically insulated from the forceps 
body. -* 

The Switch contacts 28 and 29 are disposed on the 
inside Surfaces of the arms of the forceps so as to touch 
one another when the forceps arms are closed under 
pressure of the Surgeon's fingers to bring the tips 30 
and 31 together. The curvature of the arms of the 
forceps is preferably such that after the tips 30 and 31 
are brought together, a slight additional pressure is re 
quired to bring the switch contacts 28 and 29 together. 
The conductor 25 may desirably be connected to the 

forceps body by means of any suitable connector mem 
ber 32 riveted as at 33 or soldered, welded or otherwise 
Secured in contact with the metal forceps body. The 
Switch contact surface 28 is direct metallic contact with 
the forceps body, and is rigidly Secured by means of 
riveting, soldering, welding or the like. The switch 
contact surface 29 on the other hand is provided with 
a conducting metallic pin 34 which extends through the 
side arm of the forceps and is insulated from it by 
means of a sleeve 35 of insulating material set in an 
opening in the forceps arm. The conductor 26 is 
Soldered or otherwise suitably attached to the pin 34 
of the switch contact 29. 
The entire surface of the forceps with the exception 

of the Switch contact surfaces 28 and 29 and the forceps 
tips 30 and 31 are provided with an over-ali pliable in 
sulating coating of rubber or synthetic rubber-like ma 
terial applied by dipping, brushing, etc. and indicated 
at: 36. The conductor 26 is spaced and insulated from 
the metal of the forceps body by an intermediate layer of 
the insulating coating. 

Referring to FIGURE 4 there is shown a circuit di 
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agram of the relay control unit 16. A conductor 37 
carries the radio frequency current between the termina? 

i of socket 15 and one of the terminals of the socket 24 
from whence it is passed through conductor 25 to the 
body of the forceps 27. The relay circuit includes a 
12.6 volt transformer 38 the primary of which is con 
nected by means of conductors 39 and 48 to terminals 

| 4 and 42 of the socket 19. By this means, the pri 
mary of the transformer draws E.M.F. through the 
multi-conductor cable. 18 from the power circuit of 
the cautery instrument 0. 

One, side of the Secondary of transformer 38 is con 
nected in series through a conductor 43 to the choke 
coil 44 of a relay. The double pole, single throw switch 
45 is connected by means of conductors 46 and 47 to 
terminals 48 and 49 of the multiple socket 19. The 
switch 45 isthus connected through the cable 18 to the 

| operating circuit of the cautery instrument i? to con 
trol the operation of that circuit, 
switch 45 are normal?y disengaged when coil 44 is de 
energized and are brought into engagement when the 
coil is energized. The relay box is grounded through 

The contacts of 
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| conductor 59 to terminal 51 of the socket 19 and thence 
through the multiple conductor cabie 18 to the ground 
circuit of the cautery instrument 10. - , 
The other side of the secondary of the transformer 38 

is connected through a conductor 52, a 4 mh., 600 ma. 
radio frequency choke 53 and a conductor 54 to the 
terminal 55 of Socket 24 and thence through conductor 
26 to the Switch contact surface 29 on the forceps. 
opposite side of relay choke coi? 44 is connected through 
conductor 56, a 4 mh., 600 ma. radio frequency choke 
57, through radio frequency conductor 37, to terminal 
58 of the Socket 24 and thence through conductor 25 
to the forceps 27 and switch contact surface 23. A ten 
ohm, 1 watt resistance 59 im series with a 2 mfd, 200 
wolt condenser 60 is connected across the radio fre 
quency chokes 53 and 57 on the high frequency side of 
the circuit. A pair of 0,005 mfd., 1.6 kilovolt con 
densers 6? and 62 in series with a ground connection 63 

i to the metal relay box are connected across the radio 
i frequency chokes on the low frequency relay side of 

the circuit. 
The radio frequency choke circuit acts as a low pass 

filter unit to insulate the relay circuit from the high 
frequency radio current. The chokes have high reac 
tance to radio frequency current and tend to isolate radio 
frequency flow to prewent loss of radio frequency cur 
rent to the relay circuit which is grounded. The con 
densers 61 and 62 have low reactance to radio frequency 

i current and tend to hold the relay circuit side of the 
chokes at ground potential So far as radio frequency 
current is concerned. The condenser 60 has low re 

| actance to radio frequency current and effectively shorts 
| the control wires sofar as radio frequency current is con 

cerned. 
The resistance 59 is a limiting resistance to protect 

the condenser against Surges in current. The double 
pole relay switch is used as a safety factor. A single 
pole switch would be effective to control the cautery 
instrument but a double pole switch insures better con 
tact and prolongs the life of the relay unit. Twelve 
volt current is induced in the transformer Secondary 
coil although only 6 wolt is required by the relay. How 
ever, about half of the voltage is lost across the radio 
frequency chokes which have high internal resistance. 

In the operation of the control device of this inven 
tion, the patient 23 rests in contact with plate 22 which 
is grounded to the cautery instrument 10. A radio 
frequency circuit runs from the cautery instrument 10 
through conductor 14 to the relay box, through con 
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4. * * 

to the cautery instrument and the relay circuit is powered 
from the power circuit of the cautery instrument. 
The operating (radio frequency generating) circuit 

runs from the cautery instrument 10 to the relay box 16, 
through termina? 48 and conductor 46 to the switch 45 
and back through the conductor 47 and terminal 49 to 
the cautery instrument 10. So long as the forceps switch 
control circuit is open switches 45 are open and the 
cautery instrument is inoperative. The control circuit 
is powered through the transformer 38 and runs from 
the secondary to the relay coil 44, through radio fre 
quency choke:57, through radio frequency conductor 37 
and through conductor 25 to the forceps 27 and switch 
contact surface 23 and thence from switch contact surface 
29, through conductor 26 and radio frequency choke 53 
ack to the secondary of the transformer. It will be 

noticed that a portion of conductor 37, all of conductor 
25 and a portion of the forcepsi 27 carry both high 
radio frequency current and low frequency control 
Cliffent. |- * * : 

The operating surgeon graspsthetissue to be cauterized 
between the exposed tips 30 and 31 of the forceps 27. 
With the tissuethus grasped, hethem exerts theslight ad 
ditiona? amount of pressure required to bring contacts 28 
and 29 together to close the control Switch and com 
plete the control circuit. Current then filows from the 
secondary of the transformer 38 to the relay coil to en 
ergize its core to actuate switch 45 to close it. With 
switch 45 closed the operating circuit of the radio fre 
quency apparatus 10 is closed. Radio frequency current 
is generated and filows through the previously described 
circuit to the patient 23. * - . . 
Assoon as the desired coagulation has taken place, the 

i Surgeon relaxes his grip upon the forceps. „The normal 
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ductor 37 in the relay box, through conductor 25 to 
the forceps, through the forceps to the patient and 
thence to the ground plate and conductor 2. back to 
the cautery instrument, The relay box 16 is grounded 75 

spring tension of the forceps separates the contact sur 
faces 28, and 29 to open the control switch and break the 
control circuit. Current then ceases to pass through the 
circuit, the relay is de-energized and switch 45 is opened 
thereby.shutting of the operating circuit of the cautery 
instrument. * |- 

The surgeon is provided with immediate and absolute 
control of the apparatus. The operation of the radio 
frequency apparatus is directly controlled from the 
forceps so thathe need never remove his eyes from the 
operative field. The forceps are effectively insulated to 
protect both the surgeon and his patient from accidental 
burming. The possibility of shock due to faulty wiring 
in a conventional foot control. has been eliminated. The 
loss of radio frequency current to the relay circuit dur 
ing cauterization is prewented by the radio frequency 
choke. . " - - " "-" i - . 

i Although the construction of the device of this inven 
tion has been described with specific reference to a 110 
volt, 60 cycle alternating operating current and warious 
circuit elements have been described by reference to their 
specific resistances, inductances, capacities, etc., it will 
be understood that this represents merely a preferred 
embodiment of the invention and those specifically de 
scribed elements may have warying relative values. 

Jt is apparent that many modifications and wariations 
of this invention as hereinbefore set forth may be made 
without departing from the spirit and scope thereof. 
The specific embodiments described are given by way of 
example only and the invention is limited only by the 
terms of the appended claims. 

I claim: * | 
1. A control unit for a radio frequency cautery in 

- strument, said, control unit comprising a forceps com 
prising a pair of opposedelongated forceps arms secured 
together at one end and adapted to be brought together 
attheir free ends by slight pressure on the opposite arms, 
a pair of electrical switch contact elements positioned on 
the respective inside surfaces of said forceps arms inter 
mediate of their free and secured ends, said Switch ele 

| ments being positioned to come into contact with each 
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other upon application of pressure to the outside sur 
faces of said forceps arms, one of said switch contact 
elements being in direct electrical contact with the body 
of said forceps, the second of Said Switch contacts being 
electrically insulated from said forceps body, a first 
electrical conductor secured in electrical contactwith said, 
forceps body and first switch contact element, a second 
electrical conductor secured in electrical contactwith said, 
second Switch contact element but electrically insulated 
from said forceps body and an insulating coating cover 
ing all of said forceps except the free end tips and said, 
switch contact elements, means for connecting the first 
conductor secured in electrical contact with said forceps 
body and first Switch contact element to the radio fre 
quency output terminal of said cautery instrument, a 
relay having an operating coil and cooperating movable. 
and fixed contacts, said: contacts being normally disen 
gaged when said, coil is deenergized and normally en 
gaging one another when said, coil is energized, means 
for connecting said relay contacts in the operating circuit 
of said cautery instrument to govern the operation there 
of, a transformer having a primary and secondary, a 
power circuit adapted for connection to an alternating 
current power supply and including said primary, the 
secondary being connected in series with one of said 
forceps conductors and the operating coil of Said relay, 
the operating coil of the relay also being connected to 
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the other of Said forceps conductors, and a low pass 
filter unit in the circuit between said forceps conductors 
and said relay. 

2. A control unit. according to claim 1 further char 
acterized in that saidlow pass filter unitincludesa parallel 
pair of radio frequency chokes. 

3. A control unit according to claim 2 further char 
acterized in that a pair of condensers and a ground con 
nection are connected across the circuit containing said, 
radio frequency chokes between the chokes and relay. 
4. A control unit according to claim 2 further char 

acterized in that a limiting resistance and condenser in 
series are connected across the circuit containing said 
radio frequency chokes between the chokes and forceps 
contact elements: 

5. A control unit according to claim 1 further char 
acterized in that means are provided for grounding Said 
low pass filter units to said cautery instrument. 

6. A control unit according to claim 1 further char 
acterized in that means are provided for connecting said, 
power circuit to the power circuit of said, cautery instru 
ment. 
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