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This application relates to surgical devices. 
More particularly, my invention relates to an im 
proved construction for electro-surgical instru 
ments adapted for the removal of human tissue 
by means of an electrical current. 
One of the objects of my invention is to provide 

an electro-surgical instrument of the character 
described which shall be so designed that new 
growths or diseased tissue in the human body' may 
be removed with such accuracy that only the de 
sired portion is destroyed while the adjacent 
healthy tissue is left completely intact. 
Another object of my invention is to provide 

an electro-surgical instrument of the character 
described in which the volume of the tissue to be 
destroyed at one time is precisely limited to a 
predetermined amount. 

Still another object of my invention is to pro 
vide an electro-surgical instrument of the char 
acter described having means for forcing the tis 
sue to assume a polypoid shape, i. e., one in which 
there is a narrow constricted stem region and an 
enlarged region above the constricted stem region 
to facilitate the tissue destruction. 
A still further object of my invention is to pro 

vide an electro-surgical instrument of the char 
acter described which shall comprise relatively 
few and simple parts, which shall be easy to as 
semble and relatively inexpensive to manufacture 
and which, at the same time, shall operate with a 
high degree of eñiciency. . 
Other objects of this invention will in part be 

obvious and in part hereinafter pointed out. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
and arrangement of parts which will be exempli 
fied in the construction hereinafter described, 
and of which the .scope of application will be in 
dicated in the claims. 
In the accompanying drawing, in which is 

shown one of the various possible embodiments 
of this invention, 

Fig. l is a cross-sectional View of an electro 
surgical instrument constructed in accordance 
with my invention; 

. Fig. 2 is an enlarged sectional view of a por 
tion of the device shown in Fig. l. 
Fig. 3 is a cross-sectional view taken substan 

tially on the line 3-Ifâ of Fig. 2; 
Fig. 4 is a View similar to Fig. 2 but showing 

a modiñed form of my invention; 
Fig. 5 is a wiring `f_iiagrm‘n showing the use of 

an indicating light in connection. with my inven 
tion; and 
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Fig. 6 is a cross-sectional view taken substan 
tially on the line 5_5 of Fig. l.. 
As is well known, the surgical technique em 

ployed for the removal of human tissue such as, 
for example, tonsìllar tissue, consists in the use 
of high frequency currents which are applied by 
means of needle electrodes to the tissue to be re 
moved. ”"lr's technique is` known as electro 
surgery and its use is recognized by the medical 
profession as having deñnite advantages over the 
prior surgical techniques which involved cutting 
with sharp-edged instruments. 

In the type of electro-surgical devices hereto 
fore employed, certain inherent disadvantages 
were apparent. One such disadvantage was to be 
found in the fact that it was extremely difficult 
to >localize the destructive action of the electric 
current. This was ̀ due to the fact that when the 
needle electrodes were applied to the tissue to be 
destroyed, any slight movement of the patent 
would tend to displace the electrode with the re 
sult that adjacent healthy tissue was also de 
stroyed or harmed. Another disadvantage was 
found in the fact that it was difficult to determine 
in advance just how much of the tissue would be 
destroyed at one time. ‘ 

Referring now in detail to the drawing, there 
is disclosed an electro-surgical instrument con 
structed in accordance with my invention and de 
signed to overcome the above described disad 
vantages and at the same time to possess addi 
tional advantages whereby to provide an instru 

 ment of high eiñciency. The electro-surgical in 
strument of my invention comprises an elongated 
main stem ID being of hollow construction for 
the major portion thereof with the exception of 
the portion Ita adjacent one end thereof which 
is of substantially solid construction. Rotatably 
mounted on a portion of the Amain stem I0 ad 
jacent the opposite end thereof from the end I0a 
is a hollow bushing ll having an interior 
chamber Ii.' communicating with the’interior of 
the main stem lil by means of an aperture I4 in 
the wall of said main stem. The bushing Il is 
prevented from lateral displacement by means of 
a collar I5 which may be integral with the stem 
Ill, anda collared plug I6 threadedly received in 
the open end of the stem HJ and abutting the 
bushing Il as shown.. The bushing Il is open 
at the bottom end thereof. A portion of the 

` outer wall of said bushing ll adjacent said open 
end is threaded and is adapted to have threadedly 
attached thereto a housing I8 containing a 
chamber I9 communicating with the chamber 
I2 of the bushing Il, >The bushing ll and 
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the housing I8 are preferably made of electrically 
insulating material such as, for example, Bake 
lite or the like. Threadedly attached to the hous 
ing I8 is a stem 2i) which may also be of Bakelite 
and which is provided with a longitudinal through 
opening 2 I. The housing I8 and stem 20 serve as 
a handle for gripping the instrument. Attached 
to the bottom end of the stem 2li is a flexible tub 
ing 22 in which the opening 23 therein com 
municates with the opening 2l. An aperture 2li 
is provided in the housing I8 which communicates 
at one end thereof with the stem opening 2I and 
at the other end thereof with the chamber I9. The 
solid portion Illa. of the stem is provided with a 
longitudinal aperture 25 which communicates at 
one end thereof with the hollow opening of the 
main stern and at the other end thereof with the 
surrounding atmosphere through the open end 
Iûb of the stem. The stem or nozzle 20 is adapted 
to be connected to any suitable source of suction 
supply (not shown), by any suitable means such 
as, for example, the flexible tubing 22. 

It is thus seen from the above described con 
struction that when thev suction device is ren- 
dered effective, air will be drawn from the open 
end IIlb of the stem I0 through the aperture 25, 
the hdllow tubular portion of the stem, the 
aperture I4, the chambers I2 and It, the aper 
ture 2d and the openings 2| and 23. A pair of 
washers I3 are interposed between the bushing I I 
and the collar I5 at one side and between the 
bushing II and the plug 
to prevent air leakage. 
, At the free end of the main stem there is 
provided a suction cup 21 which is formed 'by 
providing a sleeve 28 having the inner wall 
thereof threaded and adapted to be threadedly 
received on the externally threaded portion 29 
of the solid stern portion Iûa. By rotating the 
sleeve 28, it is possible to adjust the depth of' 
the suction cup 2l, the purpose of which will be 
explained as the description proceeds. 
Mounted within the main stem is a central 

electrode 3d having one end Sila thereof con 
nected to a source of current supply in the man 
ner to be described, the other electrode end tíßb 
being permanently held in position within an 
opening in the solid stem portion Ida. A por 
tion 3| of the electrode 3i! adjacent the end del; 
is externally threaded as shown. Threadedly 
received on this portion 3| is a central electrode 
tip $2. This electrode tip 32 (the active elec 
trode) is designed to contactively engage the 
tissue to be destroyed and may be adjustablv 
moved in axial direction by merely rotating the . 
same. The electric circuit may be completed as 
follows: A wire 5b is connected to one terminal of 
the current source and is in electrical continuity 
with‘the central electrode 3d in a manner to be 
subsequently described, and terminates as the 
central electrode tip 32 which, when in contact 
with tissue to be coagulated, serves as the active 
electrode. The larger dispersive electrode which 
is generally applied to any other suitable part 
of the body is connected to the other terminal 
of the current source. An alternative circuit 
may be employed wherein the active electrode 
remains asl above described but in which the 
return Vsupply is effected by grounding through 
the means of a metal collar 36 disposed adjacent 
the open end I 0b of the stem and attached to 
a wire 35 which is grounded. 
A still further alternative circuit which may 

loe-'employed is to use the active electrode 
described above but to effect the return supply ' 
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through the metal collar 33 attached to the wire 
35 and thence connected to the other terminal 
of the current source instead of being grounded. 

It is thus seen that when the openend I0b of 
the stern iii is disposed at the point where it is 
desired to remove the tissue and the current is 
rendered effective through any of the above de 
scribed means,'the circuit will be completed by 
the tissue and the current will effect the destruc 
tion of said tissue. 
As hereinbefore explained, it is of extreme im 

portance that the only tissue destroyed shall be 
the diseased tissue which it is desired to destroy 
and, therefore, once the instrument has been 
properly located with respect to the tissue to be 
destroyed, if the source of suction is rendered 
effective, the said tissue will be drawn into the 
suction cup 2l yand will thus be held in gripped 
position with respect to the electrode so that 
when the current is applied, only that tissue 
which it is desired to be destroyed will be de 
stroyed and adjacent healthy tissue will not be 
harmed. 
An exact delimitation of the area of tissue 

being destroyed is caused by the employment of 
the suction cup 2l around the electrode tip 32, 
since the pressure exerted on the tissue by the 
edgeof the cup greatly restricts and substantially 
stops the flow of blood to and from the area 
to be destroyed Without affecting blood circula 
tion in the surrounding area not then to be 
destroyed. This abrupt change in blood circula 
tion causes the region which is destroyed by heat 
due to coagulation by a high frequency current 
to be definitely limited, since tissue with an 
active circulation loses heat much more rapidly 
than tissue in which the circulation of blood 
has been substantially out off. 
When the suction cup 2l is applied to a pe 

dunculated growth, said growth will be gripped 
and may be held with its body away from the 
tissue toi which it is attached to maintain pe 
dunculation and consequent freedom from con 
tact with adjacent tissue during the period in 
which the high frequency current is applied. By 
this technique the coagulation occurs in the stem 
of the pedunculated growth, although said stem 

spaced from the immediate region which the 
electrode touches. The destructive action of the 
current is thus automatically limited to the re 
gion where the pedunculated growth is smallest, 
i. e. at its base where pedicle or stem joins the 
supporting surface. Hitherto where no suction 
means had been used in conjunction with a co 
agulating electrode, it had been necessary to press 
íhe electrode against the surface to be destroyed 
and when this technique waspracticed upon pe 
dunculated growths such growths would be trans 
formed into sessile shapes because of their inti 
mate contact with the tissue from which they 
arose before coagulation and thus the advantage 
cf coagulating the said growth at its stem would 
be lost. » 

It is also noted from the above described con 
struction that the amount of tissue to be de~ 
stroyed at one time may be precisely regulated 

the relative distance between the open ends 
of the sleeve 28 and the end of the solid stem 
portion Illa. A nut 31 is provided which is 
threadedly received on the stem portion Illa for 
locking the sleeve 28 in any desired position 

ln accordance with my invention, I have so 
designed the instrument that the electric current 
will not be rendered effective until the suction 
means has ñrst been rendered effective to draw 
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the tissue Within the suction cup 21. By such 
construction I am able to avoid the possibility of 
coagulating any tissue which it is not desired to 
destroy. The means by which this is accom 
vplished will now be described. A poppet valve 40 
is provided which serves as a closure for the 
chamber l2. The poppet valve 40 is attached 
to a` stem 4| by any suitable attaching means 
such as the nuts 42. A portion of the stem is 
slidably received in an opening 43 in the hous 
ing I8, the said opening 43 communicating with 
an enlarged opening 44 which, in turn, communi 
cates with the opening 2| of the nozzle 20. The 
poppet valve 40 is normally kept in closed posi 
tion by means of a coil compression spring 45. 
The stem 4| is of electrically conductive mate 
rial and is interconnected to the central elec 
trode 3i! by means of a conductor wire 46 passing 
through the aperture I4 in the wall of the stem 
H). At the lower end ofthe housing |8 and 
disposed in the path of movement of the stem 4| 
is a thin flat spring 48 of electrically conductive 
material which is attachedly held in such posi 
tion by means of a screw 49 passing through the 
spring 48 and contactively engaging a metallicv 
sleeve embedded in the material of the hous 
ing I8, the said screw 49 and sleeve being also 
of electrically conductive material. A conductor 
wire 50 leading to the source of current supply 
has one bared end 50a thereof frictionally re 
ceived in an electrically conductive sleeve em 
bedded in the housing |8 and designed to con 
tactìvely engage the first named sleeve holding 
the screw 49. It is thus seen that when the stem 
4| is caused to slidably move downwardly against 

the action of the spring 45, the free end of stem 4| contactively engages the spring 48 to 

complete an electric circuit between the central 
electrode 30 and the conductor wire 50 thrcugh 
the spring 48 and screw 49. The only manner 
.in which the stem 4| may be caused to move 
downwardly to make the circuit just described 
is by rendering the suction means through the 
flexible tube 22 effective. This will cause the 
poppet valve to open in the manner hereinbefore 
described. , 

The valve 4|) will open and remain open for a 
short time to complete the electric circuit which 
energizes the electrode 32. It will be noted that 
in order to practice my invention the valve 40 
need not be maintained open for more than a 
few seconds as within this period coagulation is 
fully completed. 

It is thus seen from the above described con 
struction that the current cannot be rendered 
effective until the suction means has first been 
rendered effective, thereby preventing the coag 
ulating of any tissue until the same has been 
drawn into the suction cup 21. A tubular mem 
ber 55 is provided having one end 55a thereof 
opening to the surrounding atmosphere and the 
other end thereof communicating with the open 
ing 2| in the nozzle 20. Said member 55 may be 
forced into the bore provided in the stern 2c 
after the latter has been screwed upon the hous 
ing IB. Also, if desired, the tube 55 may be cut 
off flush with the stern 20. By means of this 
tubular member 55, it is possible to start the 
vacuum pump in operation Without causing the 
downward movement of the stem 4| and conse 
quently without rendering the electric circuit 
effective. In operating the instrument, the vac 
uum pump may ñrst be started in operation, 
which will draw air from the surrounding atmos- ` 
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phere through the tubular member 55 and down 
through the openings 2| and 23. When the in 
strument is properly positioned with respect to 
the tissue to be destroyed, the end 55a of the 
tubular member 55 exposed to the surrounding 
atmosphere may be covered in any suitable man 
ner such as, for example, by placing a finger of 
the operator thereover in which case the air will 
be drawn from the chamber I9 through the open 
ing 24 to cause the poppet valve 40 to withdraw 
from its normal closed position and at the same 
time to supply suction to the suction cup 2ï to 
draw the tissue therein. Simultaneously with 
the above operation, the circuit of the electric 
current is rendered eiîective to destroy the tissue 
within the suction cup through contacting of the 
stem 4| and member 48. 
While in the drawing I have illustrated a 

method of suction control by means of the ñnger, 
it is understood that a similar control may be 
employed for operation by foot. 
The portion of the stem IU adjacent the suction 

cup end may be angularly bent in any desired» 
manner so that areas of tissue diiîìcult of access 
may be reached with facility. Also the rotatable 
mounting of the bushing || and the attached 
nozzle 25 facilitates this action. A 
Means are provided to limit the amount of 

relative rotational movement between the bush 
ing il with the nozzle 2|) and the stem I0 to 
prevent strain and possible breaking of the wires 
35 or 46 due to twisting. As shown in Fig. 6 of 
the drawing, the collar |5 is provided with a 
projecting lug |5a which is adapted to abut a 
pin lib fixed to the bushing || after a prede 
termined amount of relative rotation. 
The shape of the suction cup may take any 

desirable form .such as, for example, that shown 
in Figs. 1 and 2 or, if desired, the suction cup 21’ 
may be pear-shaped as shown in Fig. 4 of the 
drawing. In this shape of suction cup, when 
theL tissue is drawn up into the space within the 
cup, it takes the form of a pedunculated mass, 
i. e., a mass having an enlarged portion attached 
to a constricted portion or stem. When the cur 
rent is applied at the expanded end through the 
electrode tip 32, the generated current becomes 
concentrated at the oonstricted end, thereby 
causing coagulation of only a very small area 
relative to the amount of tissue removed. By 
such construction of the suction cup, the possi 
bility of primary or reactionary hemorrhage is 
minimized and for the same reason, the resulting 
scar tissue is relatively small. 
In accordance with my invention the stem |0 

may be constructed of a material which will 
possess suilicient resilience so as to permit of 
manually reforming the shape thereof to more 
readily gain access to otherwise inaccessiblev 
parts. 

It is also noted that the active electrode tip 32 
may be of any other desired shape from that 
shown, such as, for example, one having a sharp 
needle point. 

v If desired, in connection with my electro-surgi 
cal instrument, a pilot or indicating light 60 may 
he provided which may be connected as shown in 

5 of the drawing. The pilot light 5|) will 
thus be rendered effective when the circuit is 
closed by means of the stem 4|, to dim the 
iight 60. 

It is to be noted that my invention may be 
satisfactorily practiced with a high frequency 
current using a biterminal or uniterminal tech 
nique. The metal collar may either be connected 
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to the ground which will further assist in exact 
delimitation of tissue to be destroyed, or the 
metal collar itself may be connected directly 
to the other terminal of the current source. 

It will thus be seen that there is provided a 
device in which the several objects of this inven 
tion are achieved, and which is well adapted to 
meet the conditions of practical use. 
As various possible embodiments might be made 

of the above invention, and as various changes 
might be made in the embodiments above set 
forth, it is to be understood that all matter 
herein set forth or shown in the accompanying 
drawing is to be interpreted as illustrative and 
not in a limiting sense. , 
Having thus described my invention, I claim as 

new and desire to secure by Letters Patent: 
l. An electro-surgical instrument for remov 

ing human tissue, comprising a hollow stem of 
insulating material open at one end and adapted 
to be connected to a vacuum device for creating 
a suction at said open end to draw in and hold 
said tissue, said open end being adapted to be 
stoppered by said drawn-in tissue, an electrode 
in said stem having a portion thereof disposed 
adjacent said open end so as to intimately con 
tact said drawn-in tissue, means for connecting 
said electrode to a source of current supply, and 
means for preventing the effective energization 
of said electrode without first rendering said 
vacuum device effective for drawing in said 
tissue. 

2. An electro-surgical instrument for remov 
ing human tissue, comprising a hollow stem of 
insulating material open at one end and adapted 
to be connected to a vacuum device for creating 
a suction at said open end to draw in and hold 
said tissue, said open end being adapted to be 
stoppered by said drawn-in tissue, an'electrodei 
in said stem having a portion thereof disposed 
adjacent said open end so as to intimately con 
tact said drawn-in tissue, means for connecting 
said electrode to a source of current supply, and 
means for normally rendering ineffective the suc 
tion action for drawing in said tissue while said 
vacuum device is in operation. 

3. An electro-surgical instrument for remov 
ing human tissue, comprising a hollow stem of 
insulating material open at one end and adapted 
to be connected to a Vacuum device for creating 
a suction at said open end to draw in and hold 
said tissue, an electrode in said stem having a 
portion thereof disposed adjacent said open end 
so as to intimately contact said drawn-in tissue, 
means for connecting said electrode to a source of 
current supply, and means for limiting the 
amount of tissue to be suctionally drawn into 
said open end, said last named means comprising 
a sleeve mounted on said stem adjacent the open 
end thereof, said sleeve being movable axially to 
project beyond the said open end of said stem to 
form a suction cup area. 

4. An electro~surgical instrument for remov 
ing human tissue, comprising a hollow stem of 
insulating material open at one end and adapted 
to be connected to a vacuum device for creating 
a suction at said open end to draw in and hold 
said tissue, an electrode in said stem having a 
portion thereof disposed adjacent said open end 
so as to intimately contact said drawn-in tissue, 
means for connecting said electrode to a source of 
current supply, and means for limiting the 
amount of tissue to be suctionally drawn into» 
said open end, said last named means comprising 
a' sleeve mounted on said stem adjacent the open 
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end thereof, said sleeve vbeing movable axially to 
project beyond the said open end of said stem to 
form a suction cup area, said projecting portion 
of said sleeve terminating in a constricted open 
ing to cause said drawn-in tissue to assume a 
shape having an enlarged outermost portion ad 
jacent to a constricted portion. 

5. An electro-surgical instrument for remov 
ing human tissue, comprising a hollow stem of 
insulating material open at one end and adapted 
to be connected to a Vacuum device for creating 
a suction at said open end to draw in and hold 
said tissue, said open end being adapted to be 
stoppered by said drawn-in tissue, an electrode in 
said stem having a portion thereof disposed ad 
jacent said open end so as to intimately contact 
said drawn-in tissue, means for connecting said 
electrode to a source of current supply, and means 
for preventing the energization of said electrode 
without first rendering said vacuum device ef 
fective for drawing in said tissue, said last named 
means comprising an insulated handle member 
attached to said stem, said handle member hav 
ing an air passageway connected to said vacuum 
device and communicating with the interior of 
said hollow stern, and a valve member normally 
interrupting the passage of air through said 
passageway. 

6. An electro-surgical instrument for removing 
human tissue, comprising a hollow stem of insu 
lating material open at one end and adapted to 
be connected to a vacuum device for creating a 
suction at said open end to draw in and hold said 
tissue, said open end being adapted to be stop 
pered by said drawn-in tissue, an electrode in said 
>stem having a portion thereof disposed adjacent 
said open end so as to intimately contact said 
drawn-in tissue, means for connecting said elec 
trode to a source of current supply, and means for 
preventing the energization of said electrode 
without first rendering said vacuum device effec 
tive for drawing in said tissue, said last named 
means comprising an insulated handle member 
attached to said stem, said handle member hav 
ing an air passageway connected to said vacuum 
device and communicating with the interior of 
said hollow stem, and a valve member normally 
interrupting the passage of air through said pas 
sageway, said valve member being so disposed 
that the effective operation of said suction 
device will cause it to be moved to open position. 

’7. An electro-surgical instrument for removing 
human tissue, comprising a hollow stem of insu 
lating material open at one end and adapted to be 
connected to a vacuum device for creating a suc 
tion at said open end to draw in and hold said 
tissue, said open end being adapted to be stop 
pered by said drawn-in tissue, an electrode in 

said stem having a portion thereof disposed jacent said open end so as to intimately contact 

said drawn-in tissue, means for connecting said 
electrode to a source of current supply, means for 
preventing the energization of said electrode with« 
out ñrst rendering said vacuum device effective 
for drawing in said tissue, said last named means 
comprising an insulated handle member attached 
to said stem, said handle member having an air 
passageway connected to said vacuum device and 
communicating with th‘e interior of said hollow 
stem, a valve member normally interrupting the 
passage of air through said passageway, said valve 
being so disposed that the effective operation of 
said suction device will cause it to be moved to 
open position, and means for completing an elec« 
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tric circuit between said electrode and said source 
of current supply upon such movement of said 
valve. 

8. An electro-surgical instrument for removing 
human tissue, comprising a hollow stem of insu 
lating material open at one end and adapted to 
be connected to a vacuum device for creating a 
suction at said open and to draw in and hold said 
tissue, said open end being adapted to be stop 
pered by said drawn-in tissue, an electrode in said 
stem having a portion thereof disposed adjacent 
said open end so as to intimately contact said 
drawn-in tissue, means for connecting said elec 
trode to a source of current supply, means for 
preventing the energization of said electrode with 
out first rendering said vacuum device effective 
for drawing in said tissue, said last named means 
comprising an insulated handle member attached 
to said stem, said handle member having an air 
passageway connected to said vacuum device and 
communicating with the interior of said hollow 
stem, a valve member normally interrupting the 
passage of air through said passageway, said valve 
being so disposed that the eiïective operation of 
said suction device will cause it to be moved to 
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open position, and means for completing an elec 
tric circuit between said electrode and said source 
of current supply upon such movement of said 
valve, said hollow stem material being manually 

bendable whereby to cause the same to assume shape designed to facilitate access to otherwise 

inaccessible tissue parts. v 
9. An electro-surgical instrument for removing 

human tissue by coagulation, comprising a hol 
low stem of insulating material open at one end 
and adapted to be connected to a Vacuum device 
for creating a suction at said open end to draw in 
and hold said tissue, an electrode in said stem 
having a tip member so disposed with respect to 
said open end that the said suctionally drawn-in 
tissue will be brought into intimate contact with 
said tip member, said tip member being axially 
movable with respect to said electrode, and means 
for connecting said electrode to a source of cur 
rent supply, said hollow stem material being man 
ually bendable whereby to cause the same to 
assume a shape designed to facilitate access to 
otherwise inaccessible tissue parts. 

WILLIAM BIERMAN. 


