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My present invention relates-generally to -sur 
gical instruments and has particular reference to 
Surgical instruments of the type which are de 
signed to apply electrical currents to the human 
body: 
Although I have herein illustrated and shall 

hereinafter describe a particular type of surgical 
instrument wherein the operative electrode is in 
the form of a pair of complementary jaws, never 
theless it will be understood. that the broader 
phases of Iny invention are not restricted to an 
instrument having any specific character of elec-- 
trode or electrodes. . . . - 

Tile-instruments to which my invention relates 
arc of the type whereby high frequency alternat 
ing current may be applied to the part of the 
human body to be treated by means of an elec-. 
trede arranged usually at the forward end of an 
elongated stern or the like, this electrode member." 

20 being adapted for insertion into and through a 
fenestrated endoscopic tube whereby the elec 
trode operates through the fenestra. The elec 
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trode nember usually carries a binding post at 
its rear end and is provided with electrode-operatin. 

oing mechaznism which extends-rearwardly along 25 Ol' through the Stern into a SSociation. With Some 
cort of manually-graspable control device. The 
cuircint which flows through the body from the 
electrode is returned to ai Suitable source. Of cur 
rent by Way of a relatively, large indifferent elec 
trode applied to some convenient exterior por 
ticin' of the body. 

in the conventional type of instrument it has: 
heretofore heen aliest universal practice: to con 
struct tins irstrument in Such a manner that the 
eieckiigali: connection between the electrode, and 
the binding post is effectively insulated from the 

40 

remainder of the electrode:member, and especial 
iy, from the control device which is wielded by 
the-operator. It need hardly be pointed out that 
whatever insulation has been heretofore used has 
imposed severe limitations upon the character 
istics of the operative structure. Not only is...in 
Stilatio; usually, weak mechanically, but it is also 
relatively bulky and cumbersome, especially 
wiere it is in the form of quartz or similar vitre 
ous material. Furthermore, only the simplest. 
types of mechanical movements could be provided 
for with any degree of economical success be 
cause of the obvious difficulties involved in proper. 
ly insulating the-electrode, and the binding post 
from the operating, mechanism: These difficul 
ties hiave been especially difficult to obviate in 
connection with forcipated instruments wherein 

55 : a pair of cooperative' or complementary jaws of 

13 Claims. (C. 174-89) 
necessarily great strength. have been sought to be 
used as: operative electrodes, of the present char 
acter'. 

Ry, present invention is predicated upon the 
discovery that the use of a proper type of high 5. 
frequency current, especially. Where the OScilla 
tions are properly and effectively sustained at a 
Iraintained comparatively low. Voltage, permits. 
insulation to be dispensed with entirely. This 
remarkable phenomenon, due primarily, if not. 
solely, to the present rapid: development in the 
relatively new art of employing, high: frequency 
current for surgical purposes, has tremendously. 
far-reaching effects in connection. With the art 
cf instrument manufacture and, design. Not only. 5. 
may electrode instrumentS. be provided in, great 
ly, simplified forms, but instruments with, en 
tirely new characteristics of operation and struc 
ture imay be manufactured: economically and 
used, with feasibility and safety. For example, 20 
my present, invention has enabled me: to; design 
an entirely new type of electrode instrument. Of 
forcipated character, and it is this general type 
of instrument. Which has been illustrated and Willi 
hereafter be described to exemplify the general 25; 
nature of my present invention. 

It imay thus be stated to be a more particular 
object of my invention to provide a new; and im 
proved type of forcipated Surgical electrode chair 
acterized by great Simplicity, remarkable strength; 
compactness and full opportunity for complete: 
illuminated visibility. 

: Whereas the art of “bloodlessly' cutting: or 
punching: diseased tissue, or the like, by means of 
jaw. electrodes has heretofore been highly unr 35. 
satisfactory, and often utterly incapable of: 
feasible accomplishment, my present invention 
permits suitably visualized,and illuminated forcep, 
jaws to be employed with great ease and efficiency 
as electrodes of the character called for by 40 
modern electro-Surgery. My present invention 
further permits instruments of this.type; and of 
other, widely. Varying types, to be regularly emir. 
ployed with safety in routine-operative practice. 
From its broader aspect: my, invention consists 45s 

briefly in the provision-of a new type of operative. 
electrodenienber, which is composed of an elon, 
gated stem; a conductive electrode.at its forward 
end, a binding post and control device at its rear 
end, and electrode-operating mechanism between 
said electrode and control. device, the: entiremem. 
ber being insertable as a unit, into an endoscopic 
tube and the several parts thereof being assem 
bled, in mutually uninsulated relationship. The 
endoscopicy: tube into which the electrode is, in 5 
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2 
Serted is composed almost entirely of insulating 
material so that the path of current travel 
through the patient is restricted to one which 
emanates from the operative electrode or elec 
trodes. 
Where my invention is applied to a forcipated 

surgical electrode, I am enabled to provide a pe 
culiarly efficient and practical device which con 
SistS eSSentially of an elongated metallic stem 
and a pair of complementary conductive jaws 
Imounted at the forward end of the stem, a binding 
post and control device for the jaws at the rear 
end of the stem, and jaW-Operating mechanism 
extending real'Wardly from the jaWS to the con 
trol device, all of the parts thus entering into the 
instrument being arranged and assembled in un 
insulated relationship which permits me to 
achieve not only great Strength and compactness, 
but also remarkable and efficient illumination and 
Visibility of the operative jaws. 

I attain the foregoing objects and Such other 
objects and advantages as may hereinafter ap 
pear, or be pointed Out, in the manner illustrative 
ly shown in the accompanying drawings, wherein 

Figure l is a perspective view of a surgical in 
Strument of the present character; 

Figure 2 is a fragmentary Side view of the for 
Ward portion of Figure 1, shown partly in Section; 

Figure 3 is an enlarged front end view of Fig 
ure 1; 

Figure 4 is a side view of the electrode inenber 
and aSSociated parts shown by itself, the jaws 
being open; 

Figure 5 is an enlarged bottom view of the for 
Ward portion of Figure 4, the jaws being closed, 

Figure 6 is an enlarged perspective view of the 
forward portion of Figure 4, With the jaws closed; 

Figure 7 is a cross-sectional view taken sub 
Stantially on the line of - of Figure 4; 

Figure 8 is a view similar to Figure 4 showing 
a modified type of instrument, the jaws being 
Open; 

Figure 9 is a view Similar to Figure 5 showing 
the jaws of Figure 8 from underneath; 

Figure 10 is a front-end view of Figure 8; and 
Figure 11 is a cross-sectional view taken sub 

Stantially on the line - of Figure 8. 
In Figures 1-3, I have shown an electrode mem 

ber of the present character associated with an 
endoscopic tube 2 having a forward lateral fe 
nestra, 2 . The tube 2 is composed of insulating 
material, Such as hard rubber, or bakelite, and is 
preferably provided at its rear end with the in 
Sulating flange 22 and a connecting sleeve 23. 
The sleeve 23 need not necessarily be of insulating 
material. 
Carried by the sleeve 23 is the pet-cock 24 which 

communicates with the interior of the tube 20, 
and permits steam or fumes to be withdrawn from 
the latter during operations. The sleeve 23 is also 
provided with a connecting member or mechanism 
25 which is adapted to facilitate the security with 
which the inner electrode member is held in asso 
ciation. With the tube 29. 
The electrode member is shown by itself in 

Figures 4-7 and consists of an elongated metallic 
stem having a relatively large tubular portion 26, 
and two relatively small tubes 2 and 28, ar 
ranged along opposite sides of the tube 26. At its 
rear end, the stem merges with the relatively 
enlarged plug portion 29, having bores which form 
continuations of the tubes 26, 2, and 28. The 
rear portion of the plug 29 carries the electrical 
binding post 38, the connector member 3? (adapt 
ed to cooperate with the device 25), and a fixed 
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handle 32 of the manually-graspable control de 
vice. The plug 29 is also provided with a con 
tinuation 33 of the tube 26 terminating in a clamp 
device 36, which is adapted to facilitate the secure 
accommodation of a telescopic tube. 
While any type of illuminating device or tele 

Scope may be used, I prefer to employ a telescope 
Such as is described in U. S. Patent No. 1,680,491. 
This device is provided With the usual eye-piece 
35, and the conductive sleeves 35. The latter are 
adapted to receive electrical connectors which 
Supply the current for a miniature lamp 3 
mounted at the forward tip of the telescope. 
3ehind the lamp 3, the telescope 38 is provided 
With a lens 39 which commands an obliquely 
forward field of vision. 
At its forward end, the tube 26 is provided with 

the substantially Semi-circular extension & which 
Carries the complementary conductive electrode 
jaws. Both of these jaWS are substantially U 
shaped, and they are preferably constructed in a 
mannel Whereby one of them is adapted to nest 
Within the other When the jaws are closed, as 
ShoWin in Figures 5 and 6. In the form illus 
trated, the outer U-shaped jaw is integrally 
formed at the forward end of extension , and 
it is preferably provided with teeth 42 along its 
rear edge. The inner movable jaw i3 is pref 
erably provided with teeth 34 on its forward edge, 
and is pivoted as at 55 to the outer jaw is . The 
jaW i3 is also provided with rearwardly extend 
ing ears 46 in which a crossbar 32 is articulated. 
At its opposite ends the bar & is provided with 
two spaced control aims 48 and 49, which extend 
rearwardly through the tubes 22 and 28, respec 
tively. At the rear ends of the aims 48 and 49, 
they connect with a member 55 slidably mounted 
on the tubular extension 33 and engaged by the 
end 5 of the movable handle 5 of the control 
device. The handle 52 is pivoted to the handle 
32, as at 53. 
The manner in which the control device gov 

erns the cooperative movements of the jaws will 
be obvious from the description given. When the 
operator grasps the handles 32 and 52 of Figure 4, 
and moves the handle 52 towards the handle 32, 
the member 50 is shifted towards the left, thus 
shifting the control arms 8 and 49 and moving 
the jaw 43 from the open position of Figure 4 
into the closed positions of Figures 5 and 6. By 
manipulating the control device in reverse man 
her, the jaWS are caused to open relatively to each 
Other. 

It is to be noted that the control arms 48 and 
49 are arranged in sufficiently spaced relationship 
to permit the lens 39 to command an unusually 
complete field of vision, amply illuminated by 
lamp 3, through the Space between arms &8 and 
49. The jaws are thus maintained under con 
stant illuininated vision, and the U-shaped con 
figuration of the jaws prevents the rearward jaw 
from impeding equally efficient visibility of the 
relatively forward jaW. 
I am enabled to construct the jaWS in the U 

shaped manner shown without any sacrifice of 
strength or rigidity by virtue of the fact that the 
jaw portion of the device is entirely devoid of 
any insulating material. The integral associa 
tion of the Outer jaw with extension 49 lends 
strength and rigidity to it, and to the entire struc 
ture, and the mounting of the inner jaw, together 
With the rigid and Staunch association thereWith 
of the operating mechanism, constituted by the 
arms 48 and 49, provides an assembly of remark 
able strength and ruggedness. 
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2,011,169. 
Not only, is the forward portion of the device 

deVoid of insulation, but also... the rear portion, 
Which includes the binding post 30; and the con 
trol device. Accordingly the entire assembly is 
unusually simple and compact, and the several 
parts; may be manufactured and associated ex 
peditiously. Within a minimum space and with a 
minimum amount of material, yet with a maxi 
mum of strength and rigidity. - 

10. 

5. 

25: 

30; 

Strange as it may seem, the efficiency with 
Which the device. may be used is not in the least 
impaired by the uninsulated relationship of the 
several parts, The operator may grasp. the con 
trol device with his bare hands...if he wishes, and 
he may even place himselfin parallel with the cir 
cuit by touching the patient. With the other hand. 
Not only does the operator remain unaffected by 
any passage of current, but the functioning of 
the jaWS as operative electrode conductors of the 

: current is not in the: least mitigated. Accordingly 
all the advantages of modern high frequency sur 
gery are capable of enjoyment, together with the 
obvious advantages of a forcipated instrument. 
Diseased tissue, tumors, adhesions, and the like, 
may be operated upon, resected, coagulated, 
"cooked', or treated in any corresponding man 
ner with remarkable efficiency, and safety. Since 
any contact of the electrode jaws with the tissue 
has the effect of immediately constricting all the 
blood vessels, the area engaged by the jaws is 
rendered completely hemostatic before the jaws 
are cotapletely closed. The constriction of blood 

35. 

vessels and lymph channels extends somewhat be 
yond the area or line of contact, and the jaws, or 
forceps, are thus in effect, capable of excising co 
agulated and bloodless masses. They may be fur 
ther employed as pincers to remove dead tissue, 
and, in this way, a wide variety of operative pro 
cedures may be effected. Should any blood vessel 

40. 
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spaced guide-rods 76 and 7. 

accidentally open, a brief passage of current 

thereto renders it hemostatic. 
In Figures 8-11, I have illustrated a slightly 

modified construction in which the elongated me 
tallic stem of the electrode merinber consists of 
the tube-8 arranged alongside of a channel nem 
ber 6. The stem is provided at its rear end with 
a plug portion 62, which carries, as in the em 
bodiment already described, an electrical binding 
post 63, a connecting member 64, a fixed handle 
65. Of the control device, and the extension. 66 of 
the channel member 6. 
The telescope 6 is adapted to be accommodated 

Within the members 6 and 66, the latter termi 
nating in a clamp 68 of a character hereinbefore 
described. The telescope is of the type which 
has an illuminating lamp at its forward end and 
an objective lens. To slightly to the rear, com 
manding an obliquely forward field of vision. 
Mounted in the tube 6) is a control rod., ar 

ticulated at its rear end 2 to the end of the mov 
able handle 73 of the control device. The handles 
T3 and 65 are pivoted, as at 74. 
The tube Se is provided at its forward end with 

an extension. 75, the latter in turn provided with 
these rods termi 

nate at their forward ends in the integrally 
formed U-shaped jaw 78, arranged as in the pre 
vious embodiment in a substantially, transverse 
plane with respect to the instrument as a whole. 
The complementary movable jaw. 79 is slightly 

Signaller than the jaw 78 So as to nest therewith 
when the jaws are closed, and the jaw. 79 is pro 
vided at its end with the rearwardly-extending 
control arms 80 and 8, these arms being in this 

which are adapted to engage slidably with the 
guide-rods 76, and 7, respectively. At the rear, 
the arms 80s and 8 are connected with the cross 
piece 84, which is mounted on the forward end of 
the control rod. T. 
By manipulating the handles S5 and 3. Of the 

control device, the operator is enabled to advance, 
or retract, the rod 7?, whereby the jaw 9 is cor 
respondingly advanced, or retracted with respect 
to the jaw 78. At all times, the telescope 6 com 
mands, a full and complete visibility through the 
space between the arms 80 and 8f of the two jaws 
T8...and 79 and the U-shaped configuration of the 
jaWS facilitates the efficient illumination and 
visibility of the entire operative procedure. In 
many respects, the structure of Figures. 8-11 is 
preferable because the: absence of any pivot be 
tWeen the jaws dispenses with any necessity for 
closing or joining the free ends of the jaws even 
to the slight extent necessitated by the pivot ar 
rangement 45 of Figure 6. 

It is, to be noted that all of the parts of the de 
vice are completely uninsulated from one an 
other. The construction is thereby extremely 
simplified and capable of embodying the requisite 
strength in a minimum space, and with a mini 
mum amount of material and manufacturing ex 
pense. , 

It will be understood that the forcipated in 
Struinents herein described are merely illustrative 
of a wide variety of instruments which may be 
constructed in accordance with my present in 
wention, and they have been chosen by me as ex 
emplifications of the broader phases, of my in 
vention for the reason that they are typical of 
the types of instruments: which have heretofore 
proven themselves to be unfeasible for use as con 
ductors, or applicators of high frequency, currents. 
Therefore, I do not intend to limit my invention 
to instruments having jaws, except in so far as 
the same may be specifically referred to in the 
appended claims. Also, the details of construc 
tion have been shown and described merely by 
way of illustration. Any suitable control device 
other than the Scissors-like handles might, for 
example, be employed. The stems of the elec 
trode members may be constructed in a variety of 
ways. In general, it will be understood that the 
details herein described and illustrated naay, in 
many respects, be altered by those skilled in the 
art without departing from-the-spirit and scope of 
my invention as expressed in the appended claims. 
Having thus, described my invention and illus 

trated its use, What I claim as new and desire 
to secure by Letters Patent is 

1. In a forcipated Surgical electrode, an elon 
gated stem, a pair of complementary, conductive, 
mutually uninsulated, U-shaped jaws mounted at 
the forward end of Said stem, means for con 
ducting high-frequency current through said 
stem to said jaws, and means for opening, and 
closing Said jaWS, said, means comprising a pair 
of Spaced control arms extending rearwardly 
from One of Said jaWS, whereby the functioning 
of said jaws may be observed from the rear 
through the Space between said control arms. 

2. In a forcipated Surgical electrode, an elon 
gated stem, a pair of complementary, conductive, 
mutually uninsulated U-shaped jaws mounted at 
the forward end of said stem, means for con 
ducting high-frequency current through said 
Stenito SaidjaWS, means for; opening: and closing: 
Said jaWS, said means comprising a pair of spaced 
control arms extending rearwardly from one of 

embodiment provided with sleeves. 82. and 83 
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4. 
said jaws, and means carried by said stem for 
commanding an illuminated vision of Said jaWS 
through the Space between said control arms. 

3. In a forcipated Surgical electrode, an elon 
gated stem, a pair of complementary, conductive, 
mutually uninsulated U-shaped jaWS mounted 
at, the forward end of said stem, means for con 
ducting high-frequency current through said 
stein to said jaws, means for opening and closing 
said jaws, said means comprising a pair of Spaced 
control arms extending rearwardly fron one of 
said jaws, and a telescope carried by said stem 
and having its objective arranged slightly to the 
rear of said jaWS to command a field of vision 
through the space between said arms. 

4. In a forcipated Surgical electrode, an elon 
gated stem, a pair of complementary, conductive, 
inutually uninsulated, U-shaped jaWS mounted 
at the forward end of said stem and arranged 
Substantially transverse to the latter, means for 
conducting high-frequency current through Said 
Stern to said jaWS, a pair of Spaced control arms 
extending rear Wardly from One of Said jaWS for 
controlling its movements toward and a Way from 
the other jaw, and a telescope carried by said 
stem and commanding an obliquely forward Visi 
bility of Said jaws through the Space between said 
3.S. 

5. In a fo'cipated Surgical electrode, an elon 
33, ted sten, a pair of complementary, conductive, 
mutually uninsulated, U-shaped jaws mounted at 
the forward end of said sten, means for opening 
and closing Said jaWS, Said means comprising a 
pair of Spaced control arms extending rearwardly 
from one of said jaWS, whereby the functioning 
of said jaWS may be observed from the rea, 
through the Space between said control arms, and 
an electric binding post at the rear portion of the 
stern and in electrical connection. With said jaWS, 
said binding post being adapted to establish an 
electrical connection with a Source of high-fre 
quency current so that the latter will be con 
ducted through the stem to said jaWS. 

6. In a forcipated surgical electrode, an elon 
gated Sten having a Substantially transverse, 
J-shaped, conductive jaw at its forward end, a 
complementary, U-shaped, conductive jaw pivoted 
at its rear end to the rear end of the first-named 
jaw and uninsulated from the latter, means for 
conducting high-frequency current through said 
stem to said jaWs, a laterally disposed control 
arm extending rearwardly from the pivoted jaw, 
and means at the rear portion of the stem for 
axially reciprocating Said arm to open and close 
said jaws relative to each other. 

7. In a forcipated Surgical electrode, an elon 
gated Stein having a substantially transverse, 
U-shaped, conductive jaw at its forward end, a 
complementary, U-shaped, conductive jaw pivot 
ed at its rear end to the rear end of the first 
named jaw, a pair of Spaced control arms ex 
tending rearwardly from the pivoted jaw and 
uninsulated from the latter, means for conduct 
ing high-frequency Current through said stem to 
said jaws, and means at the rear portion of the 
stem for axially reciprocating Said arms to move 
said jaw into and out of operative registry with 
the other jaw. 

8. In a forcipated Surgical electrode, an elon 
gated stem having a Substantially transverse, 
U-shaped, conductive jaw at its forward end, a 
complementary, U-shaped, conductive jaw pivot 
ed at its rear end to the rear end of the first 
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named jaw and uninsulated from the latter, 
means for conducting high-frequency current 
through said stem to said jaws, a pair of Spaced 
control arms extending rearwardly from the 
pivoted jaw, means for axially reciprocating Said 
arms to actuate the jaws, and a telescope arranged 
to command visibility of said jaws through the 
Space between Said arms. 

9. In a forcipated Surgical electrode, an elon 
gated stem having a substantially transverse, 
U-shaped, conductive jaw at its forward end, a 
pair of Spaced conductive guide rods extending 
rear Wardly from the free ends of said U, a com 
plementary, conductive, U-shaped jaw slidably 
mounted on Said guide rods, said jaws and guide 
rods being aSSociated in mutually uninsulated 
relationship, means for conducting high-fre 
quency Current through said stem to said jaws, 
and means for sliding said complementary jaw 
along Said rods to advance it and withdraw it 
from the other jaw. 

i0. In a forcipated surgical electrode, an elon 
gated Stern having a substantially transverse, U 
shaped, conductive jaw at its forward end, a pair 
of Spaced, conductive guide rods extending rear 
Wardly from the free ends of said U, a comple 
Filentary, conductive, U-shaped jaw, a pair of 
Spaced, conductive control arms extending rear 
Wardly fron said complementary jaw and in slid 
able engagement with said guide rods, respec 
tively, Said jaWS and guide rods being associated 
in mutually uninsulated relationship, means for 
Conducting high-frequency current through said 
Stem to Said jaws, and means for axially recipro 
Cating Said arms to move said jaws into and out 
of Operative registry. 

11. In a forcipated Surgical electrode, an elon 
gated Stern having a substantially transverse, U 
shaped, conductive jaw at its forward end, a pair 
of Spaced, conductive guide rods extending rear 
Wardly from the free ends of said U, a comple 
nentary, conductive, U-shaped jaw, a pair of 
Spaced, conductive control arms extending rear 
Vardly fron said complementary jaw and in slid 
able engageinent with said guide rods, respec 
tively, Said jaws and guide rods being associated 
in autually uninsulated relationship, means for 
CCinducting high-frequency current through said 
stem to said jaws, means for moving said control 
arms to actuate Said jaws, and a telescope ar 
ranged to command visibility of said jaws through 
the Space between said arms. 

i2. in a forcipated instrument of the character 
described, a Stein, a U-shaped jaw at the forward 
end of the Stem and provided at its ends With 
a pair of rearwardly extending guide rods, and a 
complementary, U-shaped jaw provided at its 
ends With a pair of rearwardly extending control 
airns in Slidable engagement, respectively, with 
Said guide rods. 

13. In a forcipated instrument of the character 
described, a stem, a U-shaped jaw at the for 
Ward end Ci the Stem and provided at its ends 
with a pair of rearwardly extending guide rods, 
a compleinentary, U-shaped jaw provided at its 
ends with a pair of rearwardly extending control 
arms in Slidable engagement, respectively, with 
said guide rods, and a telescope arranged with its 
objective slightly behind said first-named jaw and 
Cornmanding visibility of said jaws through the 
Space betWen said control arms. 
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