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Apphcatmn J anuary 25,
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' My present invention relates generally to sur-

‘gery, and has particular reference-to.a surgical .
‘endoscopic instrument of umque eharacterlstms'

and capabilities.

5 .My invention is d1rected pnmarﬂy toward the
alleviation of ‘ailments due to protrusiéns;isuch
as tumor masses or the like, in body cavities. ““As
‘an example of the uses to which my present in-
strument-is particularly adapted, protrusions at

10:the deep urethira’ or ‘bladder-neck, caused, for
example, by enlargement or:ailments of the pros-
tate gland, are typical. It will be understood,
however, that my present instrument; and’the
several . distinctive: features: and: characterlstrcs

15 thereof, is ‘capable of a wide variety of ‘uses-and
apphcatlons and is by ‘no means restricted -to the
treatment - of * obstructmns or the hke 1n the
urethra ‘

Ttisa general ObJ ect of my- 1nvent10n to provide

- 20 an instrument. by means of which ‘internal ‘pro~
trusions or the-like ‘may be subjected to treat-
ents  which -result in their ellmlnatmn, ‘more
-espéeially by a resection or-excision accomphshed
by electrical means; the treatment beihg accom-
.25 plished under illuminatéd vision-and in‘a hlghly
expeditious and simplified #anner. -

One of the features of my invention lies in the

provision' of an’instrument whereby an: excision

‘may be effected in a direction substantially: trans- -
30 verse to the axis of the cavity in which the pro-.

trusion exists. It is a specific feature of my in-
vention to provide an operative electrode whose
construction and arrangement are such that after
the protrusion, or any part thereof, has: been
-35 engaged, as, for example, within the fenestra of
an endoscopié tube, the engaged.mass may be
cutor excised from the cavity wall by a transverse
movement of the electrode. oo
One of the main objects of my present 1mproved
- 40 instrument lies in the provision of means: for
resecting' masses which: are larger than those
which have heretofore been capa.ble ‘of exmsmn
by an instrument of the same size.

A particular feature of my invention lies inan

.45 arrangement whereby an operative electrode wire
* or the like is normally adapted to be positioned
within the confines of the instrument, but is so
constructed and mounted that during its move-
ment it will be caused to emerge from the in-
-850 strument.

Bneﬂy, my invention resides in the prov1s1on
of an arrangement ‘whereby- a- tibe having ‘&
lateral fenestra is associated with a longltudma,l
electrode wire normally” within the confines of

55 the tube and adjacent to the fenestra; coupled

Tespect to the “electrode ~wire.
mounted-in spmdle bearings whlch are arrariged.
forwardly -and ‘rearwardly of ‘the fenestra, -re-
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with - means for sweeping the electrode wire
through a transverse arc which extends out of
the-fenestra. ‘The instrument is so constructed
that the total sweep of the electrode wire is ap-
proximately 270°, and during its movement the

wire emerges from the fenestra at one lateral edge .

thereof and reenters the fenestra adJacent to the
opp051te lateral edge.

“One-of the features of constructmn whereby
this ‘desirable effect is achieved lies in.the ‘pro-
vision of a 10ng1tud1na1 spmdle which is journaled
in the tube along an:axis”which is offset with
- The spindle is

spectively, and:the electrode wire:is conrected at

it§ forward and rearward ends, by means of crank

portlons with the- spindle proper.
" Another festure cf ‘construction lies in an im-
proved means for efficiently and conveniently ef-

'fectmg the desired’ rotation of the spindle, pref-
‘erably’ by means of pinions or the like arranged
-at the rear-énd of the instrument.

“ A" further feature lies in the provision of an

‘arfangement’ whereby- thé position of the oper-
ative ‘electrode wire, with. respect to-the tube

fenestra, is constantly indicated on the exterior,

-and preferably, at the rear, of the instrument.

Another feature lies in the manner whereby

‘the -uninsulated, operative electrode wire- is
‘adapted to be electrlca.lly connected, in an in-
‘sulated  manner, with”an electric' terminal- ar-

ranged-‘at’ the rear portlon of the instrument,

this - being necessanly accomphshed in a ‘way.

which’ does not interfere with the contemplated

Totative: movements of the splndle herembefore
referred to: it 4 .
Preferably, the spindlé is constructed as a hol~

low  meinber; ‘ahd the electrode wire is'formed

s an’ 1ntegra1 portion ‘of ‘a ‘longitudinal “¢on-

ducting ‘member which extends rearwardly

through the hollow spmdle and is ensheathed in

1nsu1at10n

. Other features.of my 1nvent10n 11e in the 2880~
ciation with an -électrode tube of the foregoing
general’ character ‘of means for-irrigating the
area under treatment, together with means for
arranging and mounting a - telescope. to permit

g full andefficient v1ew of ‘the operatwe pro-

cedures

" In general, it'is an: obJect of my 1nvent10n to
prov1de an. instrument which is not only -simple
and’ reliable but which is highly efficacious in
fulfilling " its: contemplated function; to provide
a compact and workmanlike mechanism capable
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long1tud1nal section, -taken i

'stantlally along the line 10-—10.0of F1gurev6
35 -

of productmn in a practical and commercial
manner, adapted to be expeditiously construct-
ed, assembled, adjusted, manipulated, and em-
body in an efficient manner the capabilities and
characteristics which my general objectives
necessitate.

I achieve the foregoing objects, and such other
objects as may hereinafter-appear or be pointed
out, in_ the manner illustratively exemplified in
the accompanying drawings, wherein—

Figure 1 is a longitudinal view of an @ssembléed
instrument of the present character, taken from -

the fenestrated side of the tube;

Figure 2 is a similar view;- taken substantrally'

along the line 2--2 of Figure 1, with parts shown

in section and other parts -omitted for the sake -

of clearness;

Figure 3 is an enlarged, transverse:view, taken -

substantially along the line 3—3 of Pigure 1; . -

Figure 4 is an enlarged, cross-sectional” v1ew,
taken substant1ally along the. lme 4—4. -of Flg-
ure 1; -
) F1gure 5 lS a greatly € larged fragmentary,
longltudmal sectron taken in. the same direction
as: Figure 1;- . ..

- Figure 6 1s a greatly enlarged fragmentary,

direction of Figure 2

Figures 7, 8, and- 9. are enlarged cross—sec-
tlonal views, taken substantlally along the llne
‘8—38. of Figure 6, and. showing ;the. operatwe ca-

,pabihtles of :the present - instrument;.-and. ;

Figure 10 is a cross-sectlonal View, taken sub-

. The present. 1nstrument Jincludes an-out
doscoplc tube 20, preferably .0f: msulatlng mate-

Tial -such-as. bakehte -and-provided at. 1ts for-

ward end with. a 7_substant1ally lateral,ienestra
21, At its rear-end, this-tube is ‘attacl_red,, a_s; by
screw: - threads; - with -a-;collar. 22;
the Tear flange 23. ‘Thecollar..

gatmg hqu1d may pass 'I'he flange 23, is pro-
forwardly projecting pin' 26.carried by. those parts
of the instrument. whlch are to be mserted mto
the tube 20. .

The pin 26 i is mounted on a umt wh1ch is adapt-
ed to fit snugly and non-rotatlvely w1th1n the
tube 20. This unit comprises a collar 2'7 adapt-
ed to abut against the rear surface of the flange
23 and provided with the latelal boss 28 whmh
carries the pin 26, and also with the lateral boss
29 which carries the meshing pinions 30. and 31

‘Forwardly of the collar 27 is.a portion | 32 adapt-
ed to fit snugly into the rear of the bore. of. the
collar 22. Projecting forwardly from. the por-
tion 32 is a bundle of three tubes 33, 34, and 35,
The tube 33 is adapted to accommodate a. tele-
scope presently to be descrlbed The tube 35 is

adapted to accommodate,; and serves as.one of .

the bearings of, the longitudinal spindle herein-
after to be described in greater detail. : The tube
34 is somewhat smaller. than the -others and is
an irrigation tube, communicating atits-rear-end
with a second petcock 36 mounted upon the por-
tion 27.

It will be undelstood that the portmns 27 and
32 are. provided: with. bores which . commumcate
with the tubes 33 and 35.

Projecting rearwardly from the portlon 2'7 is
the semi-circular-guide:37 which is aligned with
the tube 33 and is adapted to encompass the tele-
scope.  The guide 37 connects at its rear end with
the insulating block 38 which-carries: the:electric
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terminal 39. Aftached fo the rear of the block
38, preferably by means of a stud 40, is the clamp
bearing 41 for the telescope.

The telescope which I employ is preferably of
the type illustrated and described in United States
Letters Patent No. 1,680,491, being provided with
an illuminating lamp 42 at its forward end and
an objective lens 43 which commands a forwardly
oblique field of vision. “The" tubular-bpdy portion
of the telescope is desighated by the reference
numeral 44 and extends longitudinally through

the tube 33, through the portions 32 and 27,

through the guide 37, the block 38, and the clamp

,,41 and’ terminates at its rear end with the usual
< gyepiece 45 and with the terminal members 46
-to" which suitable . electrical connection may be

‘made, as at 47, for operating the lamp 42.
- The titbes33; 34,'and 35 terminate at their for-

. ward ends at substantially the same point, viz.,

slightly behind the fenestra 21. At this forward
-end, the tubes:33 and 35 are merged.into:integral
assocxatmn ‘with .a-sleeve 48: which :fits: snugly

-within the conﬁnes :of the outer:endoscopic:tube

20. This sleeve is integrally associated-at its for-

ward end. with. the portion 49 which lies. adjacent.:
.to the. wall of the tube 20, opp051te the fenestla 21.

ubstantrally the .
.enlargement 50 whlch carr1es the 1nsulat1ng plug
-or .member.-51 adapted to. serve as the: forward

bearing:.for the-rotatable electrode :wire.: The
plug 51 is. for +this: reason al1gned Wlth the tube
3500000 s

: The longltudmal electrode w1re is: de51gnated

-by ‘the reference numeral 52 and is: p051t10ned ad-
Jacent.to the: fenestra 21 but offset with.respect to

the axisof:the tube.35-and of the bearing 51.: AL
its forward end a erank portion:53 connects: w1th
the plug or bearing 51 in the manner most.clearly

Allustrated. in Figure.6. *At its rear. end, the wire
.smular crank. portion.54 which :
connects with- the. 10ng1tud1nal ‘conducting mem=
ber. 55 arranged in axial alisnment with the tube

: 35 and extending rearwardly through the. latter.
wvided with an opening 25 adapted to receive a

52 merges:into.

-The.conductive member 55 is ensheathed in the
msulatlon 56,.and the latter is enclosed within an
armor or tube 57 of metal... The tuke 57.is snugly
yet :rotatably :mounted w1th1n the bearing:-tube

35:.and. extends. through.the latter, through the

portions: 32 and- 27,-and -thence: rearwardly - 1nto

-the; block 38%.in the manner most clearly 1llus-—

trated in. Flgure 5,000 . g
- Between the block. 38 and the collar ,27 there ls
arranged a, rotatable sleeve 58 through which .the

fube 57.passes-and to.which it is secured-by means
The screw 59:and the sleeve

‘of the set screw 59. -
:58 rotate:along with the tiibe.or spindle: 57

At its ‘forward end, the. sleeve 58 is: prov1ded
with the teeth 60, these teeth formmg a pinion

‘which is adapted to mesh w1th the gear wheel or

pinion-31; " -

* One ‘of the' features of my 1nvent10n hes inara
ranging the- set ‘serew 59 ‘in ahgnment with“the
electrode wire”™ 52, Whereby “the - screw 59 will

serve as a v151ble external 1nd1cat1on of’ the posi~
" In Figure 1, for example, the i

tion of the wire 52.
SCrew 59°is. d1rected downwardly, and th1s 1nd1—
cates that the electrode w1re 52 1s also d1rected
downwardly '

In the block 38 isa b01e 61 into thch the tube
57:extends;.-but whereas the:tube 57 termmates as

at 2, the msulatlon tube 56 extends, rearwardly
for:a slightly greater extent and the conduet1ve
member 55 extends rearwal dly ‘for a. further ex-
tent-into . assoc1at1on with; a. conductlve busmng
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or the like 63 which is electnca.lIy connected w1’ch

the electric terminal 39.: o o
It-will thus: be seen that there is a contlnuous
electrical connection between the terminal 39 and

the electrode wire. 52, this being accomplished

through the intermediary of the longitudinal con-
ductive member: 55. When the member 55 ro=
tates, along with the insulation 56, the tube: 57,
and the sleeve 58, this electncal connection Te«
mains unimpaired. -

At its forward end, the 1nsu1at10n 56 is caused
to extend -for @ substantial distance along the
crank portion 54, as indicated in Figure 6. This
is-an important feature of construction because
it ‘prevents the conductive member 55 from' in-
dependently rotating within the insulation tube
56... When the instrument is used, the-.outer
endoscopic ‘tube 20 is first inserted into the body
cavity with the aid of an-obturator.  The tele-
scope 'is then. arranged in:association with the
unit ~which is to.be inserted into the: tube - 20.
(The electrode wire and its associated parts are
permanently connected with this unit.) The ob-
turator having been removed, this entire assem-
bly is inserted forwardly through the tube 20:and
is .properly positioned with respect to the latter
by means of the engagement of the pin.26 with
the flange 23.. During this insertion, the. control
wheel»30 is manipulated so:as to position the

. electrode . wire .52 in one ~or the other of its

normal positions -within thé confines of the in-
strument, for example, the position of Figure 7.or
that of Figure 9. :The necessary electrical connec-
tions: are then made, it being understood that the
terminal 39 is connected with one terminal of a
suitable source of high-frequency current, while
the patient is either grounded or suitably connect-
ed with the other terminal of the high-frequency
source. After the necessary electrical connec-
tions have béen made and the desired irrigation,
if any, has been effected, and after the protusion
has been accommodated within the fenestra in
readiness for the excision, all this being accom-
plished under illuminated vision by virtue of the
telescope arrangement, the wheel 30 is rotated
by the operator. This effects a rotation of the
spindle constituted of the tube 57 and the in-
sulation tube 56, and this rotation of the spindle
causes a corresponding rotation of the conductive
member 55 and of the electrode wire 52.

By virtue of my present construction and ar-
rangement of parts, the foregoing manipulation
causes the electrode wire 52 to sweep through a
transverse arc which extends out of the fenestra
21. The approximate sweep of the electrode wire
is indicated most clearly in Figures 7-9. by the
dot-and-dash lines 64. It is to be noted that the
wire sweeps through approximately 270°; that it
emerges from the confines of the instrument at a
point closely adjacent to one lateral edge of the
fenestra 21; that it reaches its maximum emer-
gence in the position of Figures 6 and 8; and
that it reenters the instrument adjacent to the
opposite lateral edge of the fenestra 21.

This sweep of the electrode wire causes a re-

. section or excision of a mass larger than any

which has been heretofore possible of accom-
plishment by an instrument of the same general
character and size. 'The present instrument has
been successfully employed in the excision of

= masses having a length of the order of an inch

and a thickness of over five-sixteenths inch.
These masses are removed by withdrawing the
entire assembly rearwardly through the tube 20.
To facilitate this withdrawal, the forward en-

3

largement:50: (Figure:6) s preferably cut.away
or contaved at'its opposite sidesso that:no. jam-
‘ming: - will:: occur at the rear edge of the
fenestra. 21 .

= The: procedure may be repeated w1th equal 8
fa.clhty -after the excised mass has been removed;
and during . each -operation- the :functioning of-
the instrument is characterized by the remarkable
rigidity..of the rotating: electrode.wire and by
the exceptionally :smooth. cut: which-it. effects.

-It -will thus:be seen that I have provided an
instrumenf, of relative.simplicity; whose- opera~
tive .characteristics 'are of an.efficient -and- de-
sirable . character; and: which is reliable and
highly: eﬁicacmus Ain fulﬁlhng 1ts contemplated
functions:- - -

In general,: 1t w1ll be obv1ous that changes in

30

85

90

the- details’ herein described and -illustrated for'

the purpose of explaining the nature of my inven-
tion may -be made by those skilled in the art
without departing from the spirit.and scope of the
invention as expressed.in .the appended claims.
It.is therefore intended that these details be.in-
terpreted as illustrative, and not in a limiting
sense. -,

-Haying thus descrxbed my mventxon and il-
lustrated its use, what I claim as new and desire
to secure by Letters Patent is—. -

-1.:In an instrument of: the character descu ibed,
a tube haying a lateral fenestra, a:longitudinal 105
electrode wire normally within the confines of
the tube adjacent: to.said fenestra, and.means -
for sweeping said wire through a fransverse arc

<95

100

extending .out of the :fenestra.-and- beyond the

confines of the tube.

2. In an instrument of the character described,
a tube having a lateral fenestra, a longitudinal
electrode wire normally within the confines of
the tube adjacent to said fenestra, and means
for sweeping said wire through a transverse arc 11§
extending out of the fenestra and beyond the
confines of the tube; said means comprising a
longitudinal spindle journaled in the tube along
an axis offset with respect to said electrode wire,
and a crank portion between said spindle and 120
said electrode wire. )

3. In an instrument of the character described,
a tube having a lateral fenestra, a longitudinal
electrode wire normally within the confines of
the tube adjacent to said fenestra, and means
for sweeping said wire through a transverse arc
extending out of the fenestra and beyond the
confines of the tube; said means comprising a
longitudinal spindle journaled in the tube along
an axis offset with respect to said electrode wire,
spindle bearings arranged forwardly and rear-
wardly of the fenestra, respectively, and a crank
portion between the rear end of said electrode
wire and said spindle.

4. In an instrument of the character described,
a tube having a lateral fenestra, a longitudinal
electrode wire normally within the confines of
the tube adjacent to said fenestra, and means for
sweeping said wire through a transverse arc ex-
tending out of the fenestra and beyond the con-
fines of the tube; said means comprising a lon-
gitudinal spindle jourhaled in the tube along an
axis offset with respect to said electrode wire,
spindle bearings arranged forwardly and rear-
wardly of the fenestra, respectively, a crank por-
tion between the front end of said electrode wire
and said spindle, and a crank portion between
the rear end of said electrode wire and said
spindle.

5. In an instrument of the character described,
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a.tubé having: 4. lateral fenestra, a longitudinal
electrode wire nermally: within :the confines ‘of

the tube adjacent: to said fenestra, and means for

sweeping said wire outwardly beyond: the .con-
fines of the tube through a. transverse arc which
emerges  from the - fenestra.'at one lateral edge
thereof and reenters. the feriestra. at the oppo-
site lateral edge; said means comprising a. longi-
tudinal spindle-journaled in the tube along an
axis offset with ‘respect. to said electrode: wire
and substantiglly equidistant from. the lateral
edges. of said fenestra, and .a crank portion be-~

tween said spindle and said electrode: wire, -

‘6. In an instrument of the character described,
a tube having a lateral fenestra, a longitudinal,
uninsulated electrode wire normally within the
confines of the tube: adJacent to said fenestra, an
electric: terminal at the rear of said tube, means
for sweeping said wire outwardly beyond. the
confines of the tube through a. transverse arc’ ex-
tending out of said fenestra; said means compris-

ing a lengitudinal; hollow spindle journaled: in

the tube along an axis offset: with respeet: to said
electrode wire,-and a erank portion between said
$pindle and said electrode wire; and means ex-
tending through said spindle for estabhshlng an
insulated electrical - connectmn between sald
terminal and said wire.-

7. Infan-instrument of the character descrlbed
& tube having & lateral fenestra; & longitudinat,
uninsulated ‘electrode’ wire: nermally-within the
‘eonfines of the tube adjacent to-'said fenestra,

‘means for sweeping said wire through a trans-
‘verse arc, said means: comprising a longitudinal,

‘88

ve
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hollow: spindle journaled: in .the: fube: along: an
axis offset with respect to:said electrode: wire and
cranmk-connected to:the latter; an: electric: texmi-

nal at the rear of the tube and provided:with:a

conductive-bearing: aligned: with said spindle, and
means. exteriding through. said: spindle and jour-
naled: in: said:- bearing  for establishing an: in-
sulated: electrical eonnection between: said termi=
nal and said wire. :

8. In an instrument of the charact;er descnbed
a. tube having a lateral fenestra, a longitudinal
conductive- member journaled in the tube-and
pravided. witlt an integral, offset: electrode por-
tion: arranged- to lie adjacent: to said fenestra,
and means for rotating. said conductive mem-
ber: to: sweep said electrode: portion through a

transverse arc. across said fenestra; said elec=

trode: portion being: so constructed and arranged

as-to lie normally within the confines of the. tube
and to sweep out. of the fenestra. and beyond .
the confines of the tube durlng rotatmn of sa1d

eonductive: member.

‘9..In an - instrument: of the character de-
scribed, a tube having a lateral fenestra, a.lon-
gitudinal member journaled in the tube and pro-
vided with: an offset électrade portion. arranged
to: lie normally: within: the confines of the: tube
adjacent. to said fenestra, and means for rotat-
ing said. member: to sweep. said electrode. portion

through: a transverse arc, said electrode. portion

being so - constructed and arranged. that. it will

move through. the fenestra.'and: out of the con-

fines: of the tube during rotation of said member,
.. FREDERICK CHARLES WAPPLER,
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