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My invethn rmauea to surgical and diagnostic

.. instruments, ind parilcularly to a device for use
in inspecting and trnafmv various bodily cavities.

A number of différent instruments have been

& gevised for the use of medical men in makmg in-
‘fernal examinations of various organs of the
body. Some forms have involved very compli-

cated systems of lenses and prisms in order to

provide the proper focus snd pcrcpectne in view-~
Y ing the interior of the esophao'us the bronchzax
tubes, the excretory and the reproductive organs.
The prcblem is- cowphcaued by the necessity for
directing light onto the portion to be examined,

.- without interfering with thg observed - image..

—
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Some €xamineations require 2 hizh intensity of il-

luminaticn; ot}wera reguire great unuormity of

light.
It is necessary nch only to have a sat sfactory
- instrument for examination, but it is desirable
=¥ 3lso to be #ule to Use it in connection with surgi-
: cal mstruments, so that operations may be per-
“formed under
inspaetion.
This need has given rise to devices using hollow
tubes which may be inserted into the bodily cavi-
ties through which the surgical mtt"ume*zts may
be inserted. The limiting dimension oh the de-
sign of such devices is the outside diameter which
can be taken by the particular orifice with which
each is to be used. Within this diameter space
.must be fcund for projecting light onto the par-
ticular arex and reflecting back the image, and
{or the surgical insirments. - An eucxency rat-
ing may be given such devices in terms of the
ratio of the cross-sectional area available for

bassage and manipuwiation of the surgical instru= -

‘ments to the overall cross- sectmnal area oc-
<upied by ihe inserted tube.
Certain of these devices use very small light

L4 bulks located at the end of the ipserted tube.

With these, difgeulty is found in proper focusing

the pbrm\ssvol'a bulb size thake manufacture dif-
ficult and expensive, |

Another type uses an ‘.xternal lens system to
. direct light down the hollow tibe. The intensity

can be accurately controiled st the. source, but
the light cannot be distributed-in eny desired di-
rection at'the inner end of the tube, and it is
often necessary to illuminate for observation
. areas extenchng in a humber of directi ons there-
“from. - This'method is also objectionable in that
"the sirrgical instrurnents inserted in the tube cast
‘2" a'shadow and interfere with vision.

e

adequzte xhunmat:on and careful

and difusing of the light for different uses, and

. & more satxsrec»orv type uses a round light-'.,_
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carrying- rod fixed in the ftube, through whach
light may be directed from an external source.
This design. Is inefficient, nowever, gince it leaves
" so.little 6f the tube area avauable for observa-
tion and-the use of instruments. 5
"A further objectmn to all of the prekus designs
has been the expense, since it has been necessary
to have a separate instrument for each organ to
be examined andg treated. -
The present invention overcomes the dlﬁicul-_ 10
_ties inlierent in all such prior types of instru-
ments. It comprises, in brisf, a universal handle -
in which the gource of lurninastion is placed, and
to which different sizes and shapes of tubes may
" be connected for. use with different organs of the 18
body. A rod of material having a large critical -
refraction angle is used to carry the light from -
its source in the handle to the field to be {llumi-
nated. This rod is shaped to occlupy a minimum
of the cross-sectional area of the tube.” The effi- 20
ciency of the pr esent design is from 61% to 73%,
depending on the tube diameter, as opposed fo

- about 52% for the best of the previous comvarable

designs. Due to the refractive characteristics of
- the rod material, the rod will carry the light 25.
through a curved path substantially without loss,
and by proper shaping of the inner rod end, the -
light may be distributed in any desired way over
the field of view. Thus any desired illumination:
may be obtained by using different light- -Carry=-
ing rods with any of the different tubes. Since
the light is projected at the inner end of the
tube, no shadows dre cast by the surgical tools
within the tube itself, and vision is under most .
favorable cenditions. Since space requirements 35 :
are net so limited in the handle, standard lens-
type bulbs may be used.

The objects of the invention thus include pro-
viding ‘an improved instrument for inspection,:
d‘agnoszs and surglcal fregtment of bochly 40
cavities.

Providing more eﬁment utilization of the max-
imum cross- secuonal area of such an instrument;

I]lummatmg interior surfaces of the body with

any desired inténsity ard distribution of light; 45 :

Permitting inspection aad treatmem; of in-~
terior surfaces without interfering shadows; "7
-Utilizing a universal handle and 111um1nat.ng I
unit with ahy desired’ number, size &nd shape of . 50;
.Ansertion iubes; ; ’
Reducing the cost of uch m.-:tru nents; o
Providing an mq..n.rrenu with which mwre” 9c— .
curate diagnoses and more =L1qul o;geratiune may
be performed Ly the nmq cal pzofessx

,ar‘dg‘,_}‘
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which can be qu!ckly and convcniently disax—
sembled for sterilization:

These and other objects will be apparent bo
those skilled in the.art from the following de.
seription . of detailed apparatus emwdiments.
These embodxments are exemplary of my inven-
tion, but dre in no way to be construed’ &s limi-
tations theréof, as I contemplate the use ‘of vari-
ous modlﬁcatmns of my device Wlthin the scope
of the appended claims. .

- For‘s more complete understand’mg of my in-

- ventien, reference may be had to the drawings
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and to the following description m detail of the
illustrated embadlments

In the draW".zgs. C

Fig.:1is a side view of my mst.mment

Fig. 2 is 2 top view of the 1mtrument shm"n
in Fig. 1;

Fl“’ 3 is a side seutmnal v1ew taken in the

ane 3—3in fig. 2;
Flg 4 is a secti ona1 view of a portion of my
device, taken as indicated by line 44 of Fig. 3;
Fig. 5 is a fragmentary sectional view taken as
indicated by line 5—3 of Fig. 3; and

Fig. 6 is a {ragmentary. new of altematzve

forms of light carrier tip.
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Relerring new to the draivmgs, in Fig. 1 I

have shown my ‘device, generally indicated by-

the numeral I, &5 comprising 2 hardle 2 into
which is fitted & collar 4 holding a tuoe 5, a2nd
to which is attached 'an'electrical connection
cord b having suitable connection tipg 7 for at-

tachment to a controlled source of current not .

shown.
Handle 2. is a tubu]ar piece foraned preferab}y
of material such &s a Bakelite. It is divided

centrz2lly by an annular shoulder 8 separating a -

smooth eylindrical light-source c¢hamber § from

4 threaded bore 8. Into light source chamber
9 is inserted a lighting unit {{ using three small
Tens-type electric: lamp bulbs 12.  These buibs

are threadably inserted in sockeis 14 fixed in-z.
head {5 formed of insulaling material such as

Bakelite. .

'l'he sockets 13 are connected by means of suie
leads §6 and center leads 17 to the in rdividual
conductors 18 in cord 6. . Conductors 18 may be
attached to leads 15 and {8 by binding posts 1§
or by any other convenient method, such as
soldering. A sleeve 20 is aitached to head 15,
and is arranged to fit snugly within the light
source chamber 9. A projecting handle portion

71 is attached by suitable means, such as a set- .
screw 22, to the sleeve 20 opposife lead {5, This .
- handle "portion 2l affords means for inseriing

and removing the lighting umt H, 2s well as for
anchoring cord b.

The collar 4 is attac:.‘ed 1o handle 2 onposﬁ:e‘

.aanale portion 21, by screwing a threaded shank
25 formed intefrrally therewith into the ihreaded
bore 0.
bore 25, into which inay be inserted z blshing
21 carrying the tube 5. An annular shouider
28 extends into bore 2§ to control the position

- of bushing 21, which is hvld removably by .a
- thumbscrew 38. threadab)y cisposed through the
Sbmhuer 29 defines a bore 31 through .
which the operater may look down tube 5. Foi

convenience in use, I have found it desirable to

-form the bore 26 at an argle other than 90 de-

grees from the axis of hanéle 2, so tha an obiuse
. angle extends betwaen t?e handle 2 and the |
tube B, 7

~ 1dght from the Iens-Lspe lamps {2 is focused.
: on thc ares. To be inape ted by means of a light-
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transxmttmg plug 32 dlspnsed in the shank 25‘ L
and a light-transmitting rod 34 extending down'

Collar 4 is pr o*’zded with a cylindrical’

tube 5 to the open end 35 thereof.

The light- -transmitting plug 32 and rod 34 are.

formed of a material such as.that known com-
mercially by the trade-pname “Lucite,” an acrylic
resin which possesses the property of passing
light around corners substantially without loss.

. Any material possessing the similar optical char-

acteristic of a large critical refrection angle, such
as, for example, fused quartz, might be used with
equal success.-

e
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Plug 32 comprises, a large, cylindrical end por- :

~tion 3% which fits into the.snnular shoulder 8

within handle 2, a conical main body 36, and &
small c"hndncal end portion 37 having a planer
end 38 normal to the plug axis.

Shank 2§ has-.

a tapered bore 39 arranged to receive the main '

body portion 38, and is recessed near the small
end portion 37 of plug 32 to receive & collar &9
fitting thérearound and arranged to receive the

'Iarge end 41 of the rod 34.

Rod 34 at its ldrge end 41 is round and has.a
planar end 42, with its axis a continuation of the
axis of plug .-.2
tional shape by gradual stages to beceme the
segment of a circle in the rod portion 34. A%
the same time, it is curved in a roundéd neck por-
tion 43 so that its axis becomes parallel to that
of the tube §, Thus a beam light focused on the

The rod changes its cross-see- -9

plug 32 by the lens-type lamps {2 is narrowed by .

the conical main body 36 of plug 32, carried

around a curve by the.neck portiom 43 of the

rod 34 and at the same tine coricentrated fur-
ther so that.the same quant:iy of light is avail-

able at the Jower end 44 of rod 34 as is projected:

from the lamps i2, and may be properly directed

"onto the area to be illuminated by suitable facets

formed on the rod 1tself :

Rod 24 is held against one side of tube 5 by
a partx.tlon 45 which extends thereacross as 8
chord. The.rod 34 makes a freely sliding fit
between the tube 5 and the chord partition 45,
while the tube 5 itsélf is cut away at 46 to allow
the neck portion 43 of the rod to project.

The large rounded end 41 of the rod 34 is in-
serted fifst into the bore 28 of the collar 4 during
assembly. When the round end 4{ has been

seated in the collar 40 with its planar end surface

42 adjacent and parallel to the planar end surfice *
38 of plug 32, the tube § may be slid upward about,
the rod 24 until bushing 27 rests firmly against
shoulder 29 of the coliar 4, where it may be hald’

by thumbscrew 30. Stray light is'prevented from
passing out bore 3! by a gasket 54.° Gasket 58

35

may be formed of rubber with a springy metallie

cofe 51, which is set terminally into suitable re-
cesses 52 formed in the wall of bare 26 overlying

the rod 3%, as shown in Fig. 5. Addltlonany gas-’
ket E0 serves to protect the curved end 4[ of rod -

44 in the assembly of the device. . )
The lower ¢nd of tube 5 may bz cut off at an
aclhte angle to the tube axis, thus increasing the
2rea which may be inspecied through the tube.

co -

This also allows different light distribution pat-

tbrns to be set up as desired. Different shapes:
of facets may be formed. on the lower end. of

rod 34 For example, the rod shown in Fig. 3

. wil} direct all of the light straight downward in

2 cylindrical heam. In Fig. 6, I have shown rod

34 having facets 69 shaped to :Lstr*bme ihe light .

in vatious angles to-the axis of the rod. These - -

ars exemplary only, as it will be obvious to those

’fa.mliar vmh the art tnat g dlffuse or concen-




" Laving an oval cross-section rather than a-round.
section. In such case, I prefer to place the light«

~with &
" makes it easier to insert the tube into an orifice:

destred by the use of proper facet shapes :
The end 35 of tube 5 is preferably provided
» rounded peripheral bead €5. Bead §5

of the body without injury to the patlent
For certain uses, as. in conneétion with the
esophagus it may be desirable 1o luse a tube

carrying rod near on: of the foci of the oval
portion: ’

In some cases it may be desmble to omit the

cord 6, and to insert & battery, not shown, in thé
handle 2 fo supply the bulbs 12. The lens-type
bulbs used are ordmanly run at 2.3 volts, which
may easily bé suppled by a small dry cell.
adds portability, but is less fexible; since it does
not-as easily permit control of illummatmn in-
tensity by a rheostat in ihe supply cireuit, as is

possible where the current is supplied through a

cord § from an exiernal source. Cbviously the
Bakelite handle provides good inswlation of the

) portmns of the instrument in contact with the

33
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_ of available eross-sectional working area is sub-
stantially greater than in previous instruments,
so that observation of the interior and manipula-'

patient from the elecirical circuit.

" Another modification includes DI‘OVISIOD for the
removable atiachment of an objective or lens
above the upper end of the tube § to aid in ex-
amination. - This is particularly suited for use in
proctoscepy, where the lens may be attached in
air-tight fashion to permit dilation of the organ
by air pressure, as from a rubber bulk operaied
by hand. Furtber modifications in the insiru-
ment to meet $pecial needs will be obvicus to those
skilled in the art.

Proper cleansing of the ins strument as designed
is easy.  The handle W"uch is of Bakelite, may be
readily disinfected with the well knovwn agents,
as may the light-ca ar’-zer plugs 2nd rofis of “Lu-
cite.”

cleansed, #s it does not come in contact with the
patients. The plug rods, tubes and handle may
be taken apart with great rapidity, which assists
in maintaining the prover sanitary standards,

It wil thus be sszen that I have invented an
instrument :for the inspec ‘tion and treatr - nt of
various b_odzly cavities which possésses numerous
advantages. Ohvmus;y, it s not limited to Use
with human beings only. The efficiency in ferms

" tion of the surgical m:tmments is made easier.

; It is very ﬁe"cble, since interthangeable tubes

make posszble 4 single instrument for use with
all bodily cavities. Iflumination may be accurately

o controlied, whether g highly concentrated or well-

TR0

“the adaptability of the one mstmmg'zt t0 & vari-
< Lely. of uses, iniroduces su})stanual economy.

diffused hght is required, and its intensity main-
tained at any desired point. The lens- {¥pe lamp
buibs used are commercially available at low cost
and are of satisfactory quality. 'The instriment
may be quickiy and essily disassembled  for
cleansing and disinfecting, No difficult produc-
tion methods are required, and this, together with

T 2,235,970
" trated beam may be obtamed and direc‘ted a5’ .

This'

The tubes are of metal _and may be boiled..
“The lighting unit does not ordinarily need to be .

The invention clalmcd is: ' "

1.In a surgica} and diagnostic ‘thstrument, & -

handle_ having:. &  cylindrical chamber and &
threaded bore, a light source disposed in said
chamber, a. shank threadably instrted in- said

bore, & curvilinear light-transmitiing plug dis-

posed within said shank and adjacent said light

source, a collarattached to said shank ahd a bore:

therein axially displaced from said handle by an

- obtuse #ngle, 2 bushing insertable in said bore,

means for removably fixing said bushing therein,

a tub€é fixedly associated with sald bYushing, a )
partition longitudinzlly extending through said
t.xbe, 3 curvilinear. light- ~transmitting réd extehd-

ing through said tube on one side of said pardi-

tion and curving to’enter said handle adjacént
and optically continuous with, said piug, & gasket

disposed within szid coliar adjacent said curve -

_ing rod portion, and 4 lens portion formed ter-

minally on said rod-oppasite said curving portion.

2. The combination, in a device for inspecting

and - treating areas within bodily cavities, of a
handle, a light source removably disposed therein,

20"

& bored’ shank threadably insertable in said -

“handle, a bushing removably insertable in szid

shank, a tube fixed in znd through said bush-

ing, & division extending longitudinally of said’ .

tube, 2 rod formed of material having a large
critical angle of refraction disposed.-in one divided,
portion of said tube, a curved expanded énd ter-
minating said rod and projeciing into sgid handie,
a plug disposed in said handle adjacent said ex-
panded rod end formed of material ‘similar to
that of said rod, and mearns for prexen ting lght
spillage from szid handle.

3. In a surgical and diagnostic instriment; a.
" cylindrical handle, a shoulder annularly dividing

(]
Gt

said handie into a cylindrical c¢hamber and =z

threaded cylindrical chamber; a light source
comprising & cluster of lens-type lamps mounted
in ‘@ Bakelite head, a cyiindrical shell, and &

40

handie portion attached {o said shell and said-

head, an “electrical connection cord passing

through said handle porticn and cennected,

'rthrough said head {o said Jamps and having suii-

able external connection means applied 1o said
cord, szid light source being insertable 2s a unit

in said cylindrical chamber; a threadéd-shank in- -

seried in said threaded chamber, a conica] bore
formed in said shank, a"¢ylindrically-ended coni-
cal plug dxsposed in szid bore and projectihg v-‘th-
in the space defined by sald annular shoulder, &

tapered rod having a cirenlar cross-sec jon dis-
posed adjacent said plug and curvxng axially away
therefrom and tapering gradually 1o-a cross-sec-

tion constltubng a segraent of 2 circle, said rod.

and plug being formed of material having a.large
critical angle of refraction; a tube longitudinally
comparimented fixed in-a cylindrical element in
turn disposed in said bore of said shank, with one
of said compartments swrrounding said rod, an
angular end portion terminating said tube, a pe-
ripheral bead formed about said angularly ter-
minated end portion, and.lens facets formed op
said rod adjacent sdid angular end termination.

ALBERT L. BROWN,
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