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This invention relates generally to electrosuri- \ 
gery and has particular reference to an electro 
surgical resecting instrument adapted to be ad 
vantageously employed for the removal of protru 
sions, tissue growths and the like with the aid of - 
a high frequency electric current. 
The invention pertains, in one of its more spe 

ci?c aspects, to an electrosurgical resecting instru 
ment having a cutting electrode disposed in. the 
region of a lateral fenestra in the sheath of an 
endoscopic tube and arranged to be reciprocated 
with respect to the sheath. 
The instrument of this invention has wide ape‘ 

plication in the field of electrosurgery and is ca 
pable of readily removing protrusions, tumorous 
growths or other masses of body tissue that may 
be on the exterior of a body or within body pas 
sages or cavities. . In this connection, the present 
invention is well suited for the speedy resection 
of protrusions in the urethra and bladder neck 
and for the excision of undesirable growths on the 
prostate gland and other internal organs. 
An instrument constructed in accordance with 

this invention may be inserted in a body passage 
or cavity to the region of a protrusion or the like' 
which is to be removed, whereupon the protrusion 
may be resected by a high frequency reciproca 
tory cutting electrode under conditions of illumi 
nated vision. One of the features of the inven 
tion resides in the provision of a‘cutting elec 
trode adapted to be reciprocated continuously 
and automatically to the end that the protrusion 
or tissue growth may be quickly and readily re 
sected with a minimum of effort and strain on 
the part of the operating surgeon and with cor-' 
responding reduction in discomfort and nervous 
e?ect on the patient. 
In present-day high frequency electrosurgical 

instruments employing a reciprocable cutting elec 
trode, the cutting electrode is manually operated 
by the surgeon to thereby cut away a piece of 
a protrusion on each movement of the electrode. 
This procedure is objectionable for a number of 
reasons. For one thing, the resection or excision 
of a large mass of tissue by making small in 
dividual cuts is both tedious and time-consuming. 
Also, the operating surgeon is under a consider 
able physical strain and nervous tension, as he 
is obliged to manually actuate the electrode for 
each individual cut in pruning away a mass of 
tissue growth. Additionally, the patient is gen 
erally under considerable strain during an opera 
tion of this character and is often subjected to 
great pain and discomfort due to the presence of 
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vwith instruments of this‘general character. 

2 
the instrument in hisbody and as, a consequence 
of the operationof the instrument... 

Several: worthwhile .developments , have been 
made in comparativelytrecent‘years in connection 

For 
example, F. C. Wappler-Eatents 2,038,393, granted 
April 21, 1936, and.2,090,923,.granted August 24,‘ 
1937, both disclose endoscopic instruments that 
are provided with reciprocable,cuttingelectrodes. 
In accordance with the teachings of these patents, 
it has been‘ the general practice ‘heretofore to 
manually actuate the cutting electrode ,by im 
parting movement, thereto through the medium 
of arackand .pinion'device; Instruments of this 
type require that the operating surgeon employ 
one hand to hold and control; the instrument as 
a unit and his other hand for‘the actuation of 
the cutting electrode. Both of the operating sur 
geon’s hands are thus occupied with thehandling 
of the instrument, and the surgeon is thereby 
unable to conveniently use his hands ‘for other 
purposes, such as for the palpation of the prostate 
gland, as may be necessary in many instances. 
My present, invention ,obviates the dii?culties 

experienced heretofore, ‘as will be apparent from 
the detailed; description further along herein. 
One of the outstanding features of ‘this inven 

tion resides in theprovision of an instrument of 
the character indicated having the parts so con 
structed and arrangedthat the operating surgeon 
can handle‘the instrument and control movement 
of the cutting electrode by using only one hand, 
the surgeon's other hand being free for manual 
palpation orfor other purposes, as required. To 
this end the instrument includes a rotary driving 
unit and suitable means for translating rotation 
of the driving unit into reciprocation of the‘ cut 
ting electrode, alliarranged'within the instrument 
grip or handle and under the control of the op 
erating surgeon at all times; and therefore capable 
of being readily ‘placed into and out of service 
at will. Iv ' I s ' 

It isanimportant object of this invention to 
provide an improved electrosurgical resecting in 
strument of the type having a reciprocable cutting 
electrode. , ‘ 

Another object'of the invention is to provide 
an instrument of thecharacter indicated wherein 
a reciprocatory cutting'electrode is actuated by 
a. driving unit carried by the instrument and 
adapted to be placed into and out of active service 
at the will of the operating surgeon.‘ 
Another object .of ‘the invention is to provide a 

high frequency electrosurgical instrument having 
parts constructed. and arranged so that the op 
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crating surgeon can readily perform a complete 
resection with the instrument held in one hand, 
while his other hand is free for palpation of the 
prostate gland, or for other purposes, as may be 
required. 
Another object of the invention is to provide an 

electrosurgical resecting instrument-having a re-' 
ciprocatory cutting electrode, capable of speedily 
removing a tissue growth within a body passage 
or cavity. 1 

The invention has for a further object, the pro 1.10 by apair of screws 3! and is provided with a 
vision of an instrument of the character indicated‘, ‘ 
including a reciprocatory cutting electrode that 
is adapted to be actuated throughjthe mediumot. 

‘ ' " :15 a rotary driving means. - ~ ' Y- ‘ 

A still further object of the inventionis'to 
provide an electrosurgical instrument of-the type‘ 
indicated that is simple and attractive in design; 
staunch in construction and dependable in‘ oper 
ation. 
With the above andiotheriobjectsinsview, ‘the 

invention comprises the .devices, :combmations 
and arrangements .oftpartsi set'iforth in; therFfol 
lowing detailed \descriptioniand. illustrated in the 
annexed drawings of preferred embodiments .of 
the invention, from which theseveral. features 
of the inventionptogether *with:the=:advantages 
attainable thereby,‘ will vbe ‘readily imderstood‘ ‘by 
persons skilled inthesart. ~ 
In the drawings, wherein ‘like referencenu 

merals denote corresponding parts-‘throughout 
the several views: 

Figure 1 isasideelevatiorr view of one embodi 
ment- of an instrumentzconstructcdi-in accordance 
with this invention, with parts "broken'awaytfor 
better illustration; 
Figure 2 is a top plan view of theinstrument 

illustrated in‘ Figureil‘; 
Figure 3 4- is- an (enlarged > - cross-sectional view 

taken ‘along line 3-3 of Figure 5‘; - 
Figure 4 is a- cross-sectionalview'taken along 

line 4-4‘ of Figure 6; 
Figure 5 is an enlarged‘ longitudinal-crossesec 

tionalview of the instrument shown in’ Figure 1; 
Figures 6, 7 and -8"'-al:‘8-61'0SS'-S€CtlOIlBl iviews 

taken along lines '6—6,'1—1; andi8-l8,"respectivc 
ly, of Figure 5; a ‘ > 

Figure 9 is an ‘enlarged: fragmentary ‘cross 
sectional view taken along line~‘9'-—9~of"I-‘igure~ 1‘; 
Figures 10 and 11-‘ are cross-sectional views 

taken along lines iU—--l 0 and‘ I<l—l I‘, ‘respectively, 
of Figure 5; 

Figure 12 is illustrative-of a-second'iembodi 
ment of an instrument constructed'in‘accordance 
with‘ this invention and corresponds -.generally t 
Figure 5; and ~ 

Figures» 13 and 14 arefragmentary cross-sec 
tional views taken along lines>l£3~43¢and1 M‘--H, 
respectively, of Figure12. 
Referring now to the. drawings andmore-par 

ticularlyv tovFigures-l, 3, i5 and ‘6 thereoi, a hol 
low instrument handle or support of the-pistol 
grip type is generally indicated by‘ numeral l5 
and is preferably madeof a suitable electrically 
insulating plastic material. ‘Handle =15? consists . 
of a molded body I6, having a removable'si‘de 
cover plate I‘! that is-maintained.v in position by 
screws‘ 1 8, and a horizontal ‘partition; i9; integral 
with andextending-part way2 across body“. As 
is'bestshown in Figure 5;»partition1i-9 divides; the! 
interior of handle l5into' atdriveucompartment 
2 0, an instrument compartment 2|, andalpa'ssage 
22; establishing communication betweencompart 
ments 20 and; 2]. The lowersendrofxbodyitiilis 

> hollowed out‘ to form a plug: receiving -compart- 
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' menthandle. 

.of» electrical terminal‘ posts 41. 
‘inJFigure 5, plug 46‘ and terminal posts‘ 41 are 

(Figures 1 and v8). 

5. 

"formed'at' the rear‘ portion of an endoscopic tube 
or sheath 61 that is made of‘ a suitable insulating 

4 
ment 23 that merges with drive compartment 20. 

Positioned within handle [5 and secured to the 
side wall thereof by screws 24 (Figure 6) is a 
rotary driving means 25 that will now be de 
scribed. Driving means 25 includes a casing 26 
and a cover plate 21. A worm gear 28, rotatably 
mounted on a stationary shaft 29, carried by 
casing 26, is disposed within the casing and pro 
jects through and beyond cover 21. A crank arm 
30 is attached to the outer end of worm gear 28 

peripherally grooved crank pin 32 proximate one 
end. Also within casing 26 and meshing with 
worm-gear 28 is a worm 35 having an integral 
iirotaryishaftt? that projects beyond casing 26 
andthat is’ restrained against downward axial 
movement .by a‘ collar 31. Shaft 36 extends 
downwardly and into a hollow connector sleeve 
assembly 38, wherein it is coupled to the upper 
end of a ?exible shaftv 39 that is rotatable in a 
?exible conduit 40. . 
‘Rotation is imparted to ?exibleshaft 39, shaft 

'36, worm 35', worm gear 28, crank arm 30 and 
"crank‘pin. 32, in the order named, vthroughthe 
medium‘ of a suitable‘ electric motor (notshown). 
Such a motor isnusually located remotely: from 
the instrument handle andis placed into and out 
ofuactive service by an. electric circuit, partially 
shownin Figure 5 and including aswitch 43 car 
'riedeby. handle l5 and conveniently arranged to 
permita spring'pressed'puslibutton 44, for actu 
ating the switch, to -be readily depressed and 
released by the index ?nger of the. hand used 
by the operating surgeon in. gripping'the instru 

A pair of electric leads-45, wholly 
within. compartment '20, connects switch 43 with 
anelectric plug 45 that is provided. with a pair 

As is illustrated 

containedin plug compartment, 23 of the handle 
and are maintained therein by a set screw 48 
(Figures land 6). ' a 

i A forwardly tapered frustro-cbnical collar 50 
hasian integral ring ?ange 5| that accommodates 
theupper forwardend .of handle [5 and that is 
a?ixed to the handle by a series of screws 52 

Projecting forwardly of 
?ange 5| is a pair- of spacedparallel lingers 53 
(Figure?2), either or both of which carries an 
upstanding locking pin, 54 (Figure 1). A tele 
scopeguide tube 55 extends through and is at 
tached to collar 50 in the usual manner. 
‘A second, collar 51 is ?ared at‘ itsforward end 

and is bored centrally at its rear end to obtain 
a forwardly and. inwardly, tapered recess~58 that 
isadaptedto receive the forward end of collar 
50 and form a snug, ?uid-tight connection there 
with. An upright post 59 is mounted on collar 
51:.and carriesa locking attachment 60. When 
the parts are in the relative position. shown in 
Figures 1. and 2, post 59 is located between ?ngers 
53 and locking attachment?ll engageslock pin 
'54‘ so as to lock collars 50"and 51 together. The 
?ared end'of collar 51 is internally threaded to 
engage with. corresponding external threads 

material and that is provided with the usual 
fenestra' 62. An irrigating liquid discharge con 
duit-53 is connected-to collar"?! and communi 
cates'with the interior of endoscopic tubeiiil, 
. ‘A plate-55 ispdispose‘diwithinl instrument com 
partment' 2 l1 and. abuts the rear end of collar 50. 
:Platea?5isprovided with‘a. through keyhole aper 
'ture‘=56. (Figure 8), for thei’reev passage of tele 
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scope guide tube '55 and an electrode rod shaft 
‘to be described, andwith a pair of spaced blind 
bores 61 (Figure 3), for the reception and reten 
tion of the forward end of each of a pair of 
parallel guide tubes 68. As is depicted in Figures . 
5 and 9, each guide tube 68 has a longitudinal 
slot 69 and. is insertable through a ‘corresponding 
passage in a stationary block ‘I0 that is attached 
to handle I5 by screws ‘II. A plate ‘I2, fastened 
to block ‘I0 by screws ‘i3, serves as a closure for 
the rear end of both guide tubes 68 and also as 
an abutment for helical compression springs ‘I5 
that are housed within these tubes. A pin ‘I8 
mounted in block 10 freely supports a rotary 
pulley ‘I9. 
A slide block 80 of an electrical insulating ma 

terial is disposed in instrument compartment 2i 
intermediate plate 65 and stationary block ‘I0. 
Block 80 carries a pair of bearing sleeves 8| that 
are concentric with and permit reciprocation of 
this block with respect to and along guide tubes 
68. Each sleeve 8| has a lateral extension 82 
that projects into a corresponding slot 69 of 
guide tubes 68 (Figure 3) and that bears against 
the forward end portion of a corresponding com- ~ 
pression spring ‘I5. By virtue of the construction 
just described, slide block 80 is normally and 
yleldingly urged in a forward direction along 
guide tubes 68 due to the action of compression 
springs ‘I5. 
block 80 by a threaded coupling member 83 is a 
spring contact element 84, having good electrical 
conductive properties (Figures 5 and 9). A flex 
ible connector means 85, such as a relatively thin 
stranded cable, a strip of catgut or the like, is. 
secured at one end to coupling member 03, passes 
over pulley ‘I9, and is provided with a loop at its 
other end for engagement with crank 32 (Fig 
ure 5). 
Reference is next had to Figures 5 and 11 for 

details of construction of a high frequency elec 
trode forming part of this invention and includ 
ing a tubular shaft 99 that is axially reciprocable 
through collar 50 and keyhole aperture 66 in 
plate 05. Imbedded in a sheath of ?ne insulating 
material 81 and concentric and reciprocable with 
tubular shaft 86 is an electrically conductive rod 
88 which merges at its forward end with a cutting 
loop electrode 89 that is free of insulating mate 
rial and that may be the same as or similar to 
the loop electrode disclosed in aforementioned 
Wappler Patent 2,038,393. The rear portion of 
tubular shaft 86 is anchored in slide block 80 
while the exposed rearward extremity of con 
ductive rod 83 ‘projects through and beyond the 
rear end‘ of block 80 and contacts the top portion 
of spring element 84. 
A plate of insulating material 90 is affixed to 

. the top of handle I5 by screws 9| and 92 (Figure 
2) and carries an integral lateral socket body 93. 
Imbedded in socket body 93 is an electrically 
conductive element 94, which is best shown in 
‘Figure 6 and which has an outer blind bore 95 
and an inner blind bore 99. Acompression spring 
91 establishes electrical contact between element 
94 and a vertical conductive rod 98 in handle 
body I0. A horizontal conductive rod 99 also in 
body I6 is in intimate electrical contact with 
rod 98 and. is maintained in electrical engagement 
with a conductive bar I00 by a screw I9I. Bar 
I00 is disposed in a groove formed in the upper 
surface of partition I9 and is connected thereto 
by screws l0I. Also bar I00 is parallel to the 
path of travel of slide block 80 and is at all times 
incontact with spring element 84. An electric 

Depending from and attached to. 

1-0 

"15 

5-20 

25 

30 

35 

40 

50 

60 

75 

plug I02 includes a terminal I03 that‘ is adapted 
to be snugly received in blind bore 95 and thus 
make suitable electricalcontact with element 94. 
Plug I02 is adapted to be connected to an appro 
priate source of .high frequency electric current 
(not shown) so as to'electrically energize cutting 
loop electrode 89, through the medium of ele 
ment 94, compression spring 91, vertical rod 98, 
horizontal rod 99, bar I00, spring contact element 
89, and electrode rod 88, in the order set forth. 
A telescope, generally denoted by numeral I05, 

includes a tubular body I09 of relatively small 
diameter adapted to be‘ inserted successively 
through stationary block ‘I0 and guide tube 55 
so that a miniature electric lamp I01, carried at 
its forward end and energized in the usual man 
ner, may be positioned directly opposite fenestra 
92 for providing illumination therethrough. At 
the rear end of the telescope is a conventional 
eyepiece I00. The telescope forms a fluid-tight 
seal with stationary block ‘I0 and is provided with 
a recessed aligning element I09 that is adapted 
to be engaged by a spring extension IIO integral 
with a plate III that is clamped between body 
I6 and plate 90 and retained in position by screws 
92. The telescope lens system (not shown) may 
be of any suitable type, such as, for example, the 
lens system for commanding an obliquely for 
ward ?eld of vision disclosed in R. H. Wappler 
Patent 1,680,490, granted August 14, 1928. 

Irrigating liquid may be transmitted into a 
body cavity by the instrument of this invention 
by a system of interconnecting devices and pas 
sages that will now be described, having particu~ 
lar reference to Figures 1, 9, 10 and 11. The irri 
gating liquid obtained from a convenient source 
of supply, not shown, is introduced into the in 
strument by way of a petcock I I2 that is mounted 
on the side of and is in communication with a 
passage H3 in body l6. Passage H3 is in align 
ment with a longitudinal passage H4 in collar 
50, the latter passage intersecting with a gen 
erally radially bored passage II5 which in turn 
connects with a tube Il6 that is parallel and 
connected to tube 55 and terminates slightly 
rearwardly of fenestra 62 when the instrument 
is assembled. 
For the purpose of briefly outlining the mode 

of operation of the above described instrument, 
let us ?rst assume that the instrument is fully 
assembled; that endoscopic tube 6| has been in 
serted in a body passage so that fenestra 62 is 
in the region of the tissue growth to be resected; 
and that telescope lamp I01 is connected to a 
suitable source of electric current, plug I02 is 
connected to an appropriate source of high fre 
quency current, and plug 49 and flexibleshaft 
39 are connected electrically and mechanically, 
respectively, to an electric motor. A quantity of 
an irrigating liquid may be transmitted into the 
body cavity by way of petcock II2, the passages 
communicating therewith, and endoscopic tube 
ill, and subsequently withdrawn through the 
endoscopic tube and conduit 63. 
The operating surgeon is now ready to remove 

the tissue growth. He grips handle I5 with one 
hand, placing the fore?nger of that hand lightly 
against switch button 44; and, sighting through 
eyepiece I08, he manipulates the instrument 
until the tissue growth is accommodated in 
fenestra 62. His other hand is free for manual 
palpation of the prostate gland, or for other pur 
poses, as may be required. .The surgeon then 
presses switch button 44 inwardly with his fore 
?nger and thus completes the electric circuit to 
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with, a block secured to the rearward end portion 
of said rod and reciprocably mounted to said sup 
port, rotary driving means carried by said sup 
port, means for imparting continuous rotation to 
said driving means, and means associated with 
said driving means and said block for translating 
rotational movement of said driving means into 
reciprocatory movement of said block and said 
rod, said last mentioned means comprising spring 
means for moving said block in one direction with 
respect to said support and means connected to 
said block and said driving means for moving said 
block in the opposite direction against the action 
of said spring means during a predetermined por 
tion of each cycle of rotation of said driving 
means. 

6. In a surgical instrument of the character 
described, a support, an endoscopic tube carried 
by said support, an electrode rod movable lon 
gitudinally in said tube, a cutting electrode at 
the forward end portion of said rod and mov 
able therewith, a block secured to the rearward 
end portion of said rod and reciprocably mount 
ed to said support, rotary driving means carried 
by said support, means for imparting continuous 
rotation to said driving means, and means asso 
ciated with said driving means and said block 
for translating rotational movement of said driv 
ing means into reciprocatory movement of said 
block and said rod, said last mentioned means 
comprising spring means for moving said block 
in one direction with respect to said support and 
?exible connector means secured to said block 
and said driving means for moving said block in 
the opposite direction against the action of said 
spring means during a predetermined portion of 
each cycle of rotation of said driving means. 

7. In a surgical instrument of the character 
described, a support, an endoscopic tube carried 
by said support, an electrode rod movable lon 
gitudinally in said tube, a cutting electrode at 
the forward end portion of said rod and movable 
therewith, a block secured to the rearward end 
portion of said rod and reciprocably mounted 
to said support, rotary driving means carried by 
said support including a worm gear, means for 
imparting continuous rotation to said driving 
means including a rotary shaft and a worm 
meshing with said worm gear and rotatable with 
said shaft, spring means for moving said block 
in one direction with respect to said support, 
and ?exible connector means secured to said 
block and said worm gear for moving said block 
in the opposite direction against the action of 
said spring means during a predetermined por 
tion of each cycle of rotation of said worm gear. 

8. In a, surgical instrument of the character 
described, a hollow handle, an endoscopic tube 
carried .by said handle, an electrode rod movable 
longitudinally in said tube, a cutting electrode 
at the forward end portion of said rod and mov 
able therewith, a block reciprocably arranged 
Wholly within said handle and connected to the 
rearward end portion of said rod, rotary driving 
means wholly within said handle, means at least 
partially within said handle for imparting con 
tinuous rotation to said driving means, and 
spring means within said handle for moving said 
block in one direction with respect to said handle, 
and ?exible connector means within said handle 
and secured to said block and said rotary driv 
ing means for moving said block in the opposite 
direction against the action of said spring means 
during a predetermined portion of each cycle 
of rotation of said driving means. 
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10 
9. In a surgical instrument of the character 

described, a hollow handle, an endoscopic tube 
carried by said handle, an electrode rod movable 
longitudinally in said tube, a cutting electrode 
at the forward end portion of said rod and mov 
able therewith, a block reciprocably arranged 
wholly within said handle and connected to the 
rearward end portion of said rod, rotary driv- . 
ing means wholly within said handle including 
a worm gear, means for imparting continuous 
rotation to said driving means including a ro 
tary shaft and a worm meshing with said worm 
gear and rotatable with said shaft, and spring 
means within said handle for moving said block 
in one direction with respect to said handle, and 
?exible connector means within said handle and 
secured to said block and said rotary driving 
means for moving said block in the opposite di 
rection against the action of said spring means 
during a predetermined portion of each cycle of 
rotation of said driving means. , 

10. In a surgical instrument of the character 
described, a hollow handle, an endoscopic tube 
carried by said handle, an electrode rod movable 
longitudinally in said tube, a cutting electrode 
at the forward end portion of said rod and mov 
able therewith, at least one guide tube within 
said handle, a block within said handle and re 
ciprocable along said guide tube, said block be 
ing rigidly attached to the rearward end por 
tion of said rod, rotary driving means wholly 
within said handle including a worm gear and a 
crank rotatable in response‘ to rotation of-said 
worm gear, means for imparting continuous ro 
tation to said driving means including a rotary 
shaft and a worm within said handle and mesh 
ing with said worm gear, and a compression 
spring concentric with said guide tube for mov 
ing said block in one direction along said guide 
tube, and ?exible connector means within said 
handle and secured to said block and said crank 
for moving said block in the opposite direction 
along said guide tube against the action of said 
spring during a predetermined portion of each 
cycle of rotation of said crank. 

11. In a surgical instrument of the character 
described, a support, an endoscopic tube carried 
by said support, an electrode rod movable longi 
tudinally in said tube, a cutting electrode at the 
forward end portion of said rod and movable 
therewith, a block secured to the rearward end 
portion of said rod and reciprocably mounted to 
said support, rotary driving means carried by said 
support, means for imparting continuous rotation 
to said driving means, and means associated with 
said driving means and said block for translating 
rotational movement of said driving means into 
reciprocatory movement of said block and said 
rod, said last mentioned means comprising a 
member rotatable in response to rotation of said 
driving means and having a continuous peripheral 
groove formed therein and an element a?ixed to 
said block and registering with said groove. 

12. In a surgical instrument of the character 
described, a support, an endoscopic tube carried 
by said support, an electrode rod movable longi 
tudinally in said tube, a cutting electrode at the 
forward end portion of said rod and movable 
therewith, a block secured to the rearward end 
portion of said rod and reciprocably mounted to 
said support, rotary driving means carried by said 
support including a worm gear, means for impart 
ing continuous rotation to said driving means 
including a rotary shaft and a worm meshing 
with said worm gear and rotatable with said 
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shaft, and means associated with. said means and block ior'translating-rotational 

movement‘of saidairiving means dntoirecipmoa 
tory‘movement of said block1and,.'said‘ rod, :said 
lastmentionsed means ‘minimisingv a membervro 
tatable in response to rotation-ofzsaid driving 
means and having aicontinuons rperipheralrgroove 
formed therein and an element :af?xed lto said 
biockand ‘registering with said groove. 

13. In --a-surgiea1finstnm1mt:of the-character ' 
described, a'hoilow handle, an endoscopic tube 
carried by ‘said'hamdlavan electrode rod'movabie 
longitudinally ‘invsaid 'tube,'a cutting electrode at 
the Iorwairden'cl portion of :saidrod and‘fmovab'le 
therewith, a block reoipro'cably arranged ?whoily 
withinsaid handle and connectedvto the rear 
ward end ‘portion ofvsa'id lrod, rotary driving 
means ‘wholly within said handle including-"a 
worm Jgear, ‘means for imparting continuous-ro 
tation to said driving'meansli-ncludingra rotary 
shaft and a worm mesi?ngiiwith'rsaid'wormgear 
and rotatable-Mill said- shaft, and-means within 
said handle ‘and‘associated with “said driving 
means and block for translating rotational 
movement of *said driving means into rediproca 
tory ‘ movement of said ‘block and said‘ rod,‘ ‘said 
last mentioned " means ‘ ‘comprising .a member ro 
tatable irresponse "to rotation of ‘said: driving 
means and having acontimions peri-pheralgroove 
formed ;-therein andv an element'a-‘?ixed-to ‘said 
block and registering ‘with said groove. , 

14. Ina surgical instrument of the 1 ‘character 

described, a hollow handle, an endoscopic ca'rriedl’oy said handle, an electrode "rod movable 

longtiudina'lly *in 'said'tube, a cutting electrode at 

12 
the forward-end portion of said ‘rod and movable 
therewith, :at least one guide ‘rod within said 
handle; ablock within said handle ‘and recipro 
cable along said guide rod, said block being rigidly 
attached tor-the rearward end portion oi‘said elec 
trode rod, rotary driving "means wholly within 
said ,- handle including a worm gear, means vfor 
imparting continuous rotation ‘to said driving 
means including ,a rotmy shaft and a ‘worm 
wholly within said; handle and meshing with said 
worm‘geanand‘means wholly within said handle 
and-connected _to said :driving means and said 
block for translating rotational movement of said 
driving means into reciprocatory movement of 
said 'block and said rod, said last' mentioned 
means including a shaft rotatable with said‘worm 
gear-and ‘havinga continuous peripheral groove 
of generally-helical con?guration formed ‘therein 
andiavmember projecting-from said block vand 
registeiving‘with said groove. 

FREDERICK J. WALLACE. 
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