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Be it known that I, Turopore B, McCrix-
TOCK, a citizen of the United States, resid-
ing at Chicago, in the county of Cook and
State of Illinois, have invented certain new

and useful Improvements in Roentgeno-

scopes, of which the following is a specifica-
tion. ‘
My invention relates to improvements in

roentgenpscopes and more particularly to-

apparatus for facilitating fluoroscopic ex-
amination of the human body.

One of the objects of my invention is to
provide an apparatus susceptible 6f manipu-
Iation and control from a-single point, so
that the operator—working, as usually he
must, in a dark room—may readily adjust
the apparatus in all needed particulars,
working with one hand only at the control
point to effect all necessary adjustment

while himself standing in proper position

for observation:

A further object of my invention is to
provide apparatus which is efficient, sim-
ple, rugged
order,

Another object of my invention is to pro-

vide an apparatus particularly adapted and
arranged for orthodiagraphic work, such as
accurately determining the outline of the
heart or other organ. .

Other objects of my invention are to im-
prove in general and in detail the construc-
tion and arrangement of apparatus of the
character described and further objects will
be apparent to those skilled in the art from
the following description taken in conjunc-
tion with the accompanying drawings in
which— T : :

Figure 1 is a side elevation of a roent-
genoscope embodying my invention; :

Fig. 2 is a rear elevation thereof with
parts broken away; T

Fig. 3 is a horizontal section on line 3—3
of Fig. 1. . _' -

Fig. 4 is a detail of a finder for ortho-
diagraphic work, s
. Fig. 5 is an elevation in detail of a fluoro-
scopic screen mounting,

Fig. 6 is a détailed section on line 6—6
of Fig. 5. : ‘

. Fig. 7 is a view showing a convenient dia- -

phragm construction;

and not liable to get out of

Fig. 8 is a horizontal sectional view there- '

of on line 8—8 of Fig. 7.
Fig. 9 is a detail of the control arm con-
struction ; ,
. Fig. 10 is a detail of the spark gap ad-
Juster typifying a suitable tube-regulator.
he main frame 15 provides a platform

‘16 mounted on rollers. 17 and carrying an

upright- back frame 18, composed of suit-
ably braced side pieces 18* connected at the
top by cross bar 19. This back frame, on
which the movable parts of the apparatus
are mounted, is appropriately constructed
as to size and strength for stability to carry
all of the operating apparatus and is of
height  and width somewhat greater than
the reasonable height and breadth of a per-
son, so that the patient may comfortably
stand (or be seated) on the platform in
front of the back frame.

A second frame or slide frame 20, nar-
rower than the main frame, is mounted to
slide transversely on the latter. Such sec-
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ond frame may be an upright open panel, -

arranged just in rear of the upright back
frame 18, with side members 20" extending
above the back frame and united by a hori-
zontal head frame 21 and bottom brace 21°.
This second frame as an entirety is support-
ed and guided for lateral adjustment by
mounting it on rollers 22 at its foot that

‘engage a guide rail 23 on the main frame

platform, and providing near its top hori-
zontal guide rollers 24 that engage a rod 25
mounted at the top of the main frame and

surrounded, at the supported ends of the.
‘said rod, with bumper springs 26.-

The second frame carries, for vertical

container 28 for the X-ray tube itself is

sturdy and rugged, it may be used as the

principal member of the carriage. .
The tube casing or- container 28 is a re-

ceptacle of suitable size and shape, made of

material impervious to X-rays, and mount-

cross frame strips 29, that carry at their
extremities grooved rollers 30 which run on
vertical guide rails 81 secured to the side

- members of the second frame 20. Two cords’

32 suitably attached to the sides of the tube-
casing run over pulleys 33 carried by the
head frame 21 and down to the counter-

80

85

90

-adjustment, the tube carriage 27, and as the -
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ed adjacent its upper and lower ends, on :
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& fuoroscopic screen structure 34 is
justably suspended from the iront of the
, its ccm‘mne‘ cords 38 running over
pulley 1 jairs 39 and 20 and dowa to counter-
Weigh‘cs 43 that are suitably guided for ver-
tical moverment with zespec‘t to, or for con-
nection : »1“1, the counter-weights 34 of the
tube container. Alinem wm, of the arrows
on the counter-weight 34 and the counter-

_weight 41 indicate when the tube casing 27

are in proper positions for
most eﬁcmnt ogwamon oneczﬁmﬂ'z T pre-
for - that counter-waighis 41 bes s-lda’olv
maunued on the counter- weight 34
viding in the countsr-weight 34 the slois
43 and i;he com_ 6~-Wv1g}{} 41 the rollers
44 enga said slots, the two counter-
side of the machine being
oe lecizei positively togsther by N
a sursw wa. When the screen and 'tubf cas-
ing have “h«uh coume:'—wewh‘zs thus locked
tot. sther they may be moved in unison up or
down withous changing thelir relative posi-
tion, but either may be adgus ed, individu-
ally, when the screw 45 has been released.
Normally the fluoroscopic screen 37 may

and the screen 87 ¢

hang pendans, as shown in dotited lines in
Fzg 13 80 dﬁat che sereen may 700 noved

\,raﬂy ov the naheng uryﬂﬁr tﬂﬂ oper ’:zmr

rections, or by the operator, ané may in-
lere as 1 ttle as omfs:mlp with the comfort
nt or the actions of the operator.
111 uurposeg, as in orthodiagraphic
15 is important, however, that the loca-

’n fluoroscopic screen be definitely

a, therefore, I provide on ths main
frams vertical gmde rods 140, removably
positioned s by engagement at their ]G‘“Q’
ends in 1 ockets 141 of the ba ase, 16, o
be locked 1 oy Seu serew 142, and by engas
mens of the tubular upper end of 2ach gm le
telescopically on a smd 143 carried by & su
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able bracket 144, projeciing from the ba:
frame 18. ?hn sereen, as best shown in
Figs. 8 and 5 91’0*'1&9& with guides to

engage the ro( 1’ ‘iﬁO such suzdw compris-

ing angles 145 and clamp screws 46 by
which they may b secured to the Vemlwl

rods 140 in any desived pommon of adjust-

ment.  Metal plates 47 secured to the screen
frame may serve as additional guides fo
Y‘esb wai‘lgt the rods 140 and maintain the
srtical uom,mp of the sereen, as well as
for the I’I‘IECUES 477
: ﬂeedl@% S
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by pro- ..

screen for the purposs of
1ecoz‘d,~prmg clumps 48
) at the four corners of the
creen-to elip a suitable paper sheet agains%
zterior surface of the screen.
vrotection of the operator and the pa—
om needless exposure to the X-rays,
i _ain irame is substantially éovered on
ar face with a metallic plate 50, of steel
ther impervious material, excent for an
'en 51 which is Urelﬁerably 0"7611&111 by a
y 4l plate of “aluminum. At its front
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ar‘m, ad, Jllbtﬂb].e ag to area of opening,
1late fo a nicety the desired extent of
bg Dncmcaﬂy shown the tube
~an orifice 53, covered on the in-
casing with a leather shield 54,
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‘pmh‘aozn struecture shown, con-
tained within thb disk shaped casing 55 that
has the central orifice 56, comprises two
puirs of slide: plates, 57—57 and 58358,
mounted to réciprocate at right angles to
each other so as to control respectively the
1?01‘17011@1 and the vertical extent of open-
ing of the diaphragm, these pairs of plates
being mountad
pr oprmiely disposed guide ways. 59, being
actuated to effect thelr opening and closing
movemenis by two annular ‘eam plates
80—0607, d?spesaa between the opposite sides
oi the guide structure and the contiguous
casing walls, guided in circular movement

[

by suitable studs or pins 61 engaging arcuate
slots 62 hm ein, *md provided with cam-
slots 63——063 engaging pinsg 64—64 carried by
the vespective Slidable diaphragm members
of the pair controlled by the respective cam I
‘phj’s@s, Thus, referring to Fig. 7, it will be
apparent that as plate 60 is rocked back and

within the range of movément allowed
e slot 62, the cam slot 63 and pins 64
w711l eause the fwo dmphraﬂm shutters 57 to
"-"eced L’wm or approach each other, like

=

16 o:hu naiv of diqphrwm members
v kindred disposition of the operating
1irts. The two cam plates 60 and 80" have
ver arms 965 and 657 ex tﬂndmv therefrom
“ou.gh peripheral slots in the casing 85,
the adjustment controlling devices Tiere-
fter described are connected with these
s,
Alse prefer that there be detachably as-
cued with the dnpﬂmﬁm strueture a cen-
> finder, in the form of a cross 66 made
iat impervious metal strips turned edge-
wise to the orifice 58, such cross bemo
mounwu go that its center corresponds with
the center of the diaphragm opening. TFor
%uuab y mounting the ﬁnuer ¢ross, as shown
serews or pins 68 are secured in the
front wall of the «uoe casing, the transverse

sube casing is promdec Wuth a dia-
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limb of the cross-has its ends deflected to
form a vertical flat niece 69, and these are

notched to engage the pins. When the X-

ray. tube 70 is properly positioned in the
casing, the center of the cross should accu-
rately aline with the focus of the tube, and
consequently, for orthodiagraphic work,
such as indicating exactly the size of the
heart or other internal organ, it ‘is only
necessary to secure the fluoroscopic screen in
stationary position, disconnect its counter-
weights from the tube casing, and to shift
the tube casing vertically In the second

frame, or laterally with the second frame,
~until the black spot of shadow thrown by

" the center of the cross upon the screen has
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followed the outlines of the heart or other .

organ. An adequate series of points may
thus be plotted by connecting which the
outline” of the heart may accurately be
drawn, for this movement of the tube to
make the black shadow spot of the cross
register always with the margin of the heart
outline insures that the diagram has been
procured by the projection of parallel,
rather than divergent, rays.

Tn the employment of the X-ray tube 70,

it is usually desirable to utilize some regu-

lating means, generally within the tube cas-
ing. ~ Various expedients for tube regula-
tion, involving the operation of a mechani-
cally moving part, are well known, that
herein shown being selected merely as one
type of several that may be emplgyed, and
comprising a spark gap regulator 72 having
a fixed terminal 78 and a sliding terminal
74, controlled by a retractile spring 75 and
an operating cord 76, the terminals, of
course, being connected in suitable fashion
with the X-ray tube. o

I provide means whereby all of the ad-

justment of the apparatus normally requisite

while the tube is in operation, may be ef-
fected by the operator from a single con-
trol point, while the operator is standing
in a position protected from the influence of
the §-my, and if desired, is working with
one hand only. o :
To these ends I mount upon the tube cas-
ing, to move therewith, a control stand 80.
This control stand is shown as a tripod
frame, the limbs 81, 82 and 83 of which are
connected with the tube casing 28, such
frame carrying suitable handles or levers
by which the frame and consequently the
tube casing may be bodily moved to any
position of adjustment, and by which the
diaphragm opening may be regulated as
to either dimension. Specifically 85 indi-
cates a bracket carried by the tripod and
suitably secured thereto affording adequate
bearing for the concentric shafts 86 and 87
that respectively carry the handle or levers
88 and 89 in convenient position to one side
of and in front of the back frame, so that

=

such handles or their shafts may be conven-
iently grasped by the operator to move the

_tube casing in desired adjusted position.

The two shafts 86 and 87 are suitably con-

nected as by cranks 90-—90" and pivoted le-
vers 91—91’ bearing pins.92--927, with ap-

propriate slots made in the arms 65—65’
of the diaphragm slide controlling annuli,
the connections being preferably such that
as both shafts are similarly rocked by move-
ment of both handles 88 and 89 in unison,
the two pairs of diaphragm shutters move
accordantly toward open or closed position.

Also the control stand is preferably pro--
vided with a pull knob 94 connected with

the control cord 76 for the tube regulator.

It will be apparent that the operator
standing beside the platform 16 may, with
his left hand, control all of the instrumen-
talities necessary for varying the adjust-
ment of the diaphragm or the position -of
the tube frame, or the condition of the tube,
without exposing himself to the action of the
rays, and leaving his right hand free to work
on the patient or make an orthodiagraphic
tracing or otherwise,

While T have herein described in some
detail a particular embodiment of my inven-
tion it will be apparent to those skilled in
the art that numerous changes might be
made without departure from the spirit of
my invention and within the scope of the
appended claims.

Having described my invention, what I

claim is: : .

1. In a roentgenoscope, the combination
with the main frame, providing ‘a vertical,
impenetrable screen with a penetrable mid-
portion, and a tube carrying casing mounted

“on said frame for vertical and lateral ad-

justment and provided with an adjustable
diaphragm, of a control stand carried by
said casing and.moving therewith, said stand
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projecting laterally beyond the main frame, - ,

and a diaphragm controlling lever carried
by said control stand and projecting for-
wardly beyond the main frame.

2. In a roentgenoscope, the combination
with the main frame, providing a platform
and a vertical impenetrable shield having
a central penetrable area, a transversely slid-
ing second frame having a head above the
main frame, a vertically adjustable tube
containing casing carried by said second
frame and provided with an adjustable dia-

11¢

120

phragm, and a fluoroscopic screen suspended

from the head frame and vertically movable
with respect thereto; of a.control stand car-
ried by and movable with -the tube casing,
extending laterally beyond the main frame,
a diaphragm controlling rock shaft carried
by the extremity of said control stand and
extending forwardly beyond the main frame,

and an operating lever carried by said rock
shaft, said lever being accessible to an oper-
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bodily movable to per

tubs containing casing and pivotally mov-
able for adjustment of the diaphragm open-

4
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3. In a roentgenoscope, the
maln irame, a sscond frame trans-
versely movable thereon, a tube casing and

a fuoroscopic screen both carried by the

frame and vertically adjustable
thereon, counterweights for said casing and
fluoroscope independently slidable on the
second frame, and means for interconnecting
said counterweights for movement in unison.
4. In a roentgenoscope, the combination
of 2 main frame, a second frame transversely
movable thereon, a tube casing vertically
movable in the second frame, a Auoroscopic
screen, and means fexibly suspending said
Huoroscopic sereen and connecting it with
the tube casing for vertical and fransverse
movement harmoniously with the tube cas-
ing.
5.In a
of a main frame, a second frame trans-
versely movable thereon, a tube casing ver-
tically movable in the second frame. a fluo-
roscopic sereen, means for connecting said

screen for movement in unison with the tube

2

casing, and means for anchoring said sereen
agalnst movement,

6. In a roentgenoscope, the combination of
a main frame, a second frame transversely
movable thereon, a tube casing and a fuoro-
scople screen both carried by the second
frame and vertically adjustable thereon, and
counter-weights for said casing and fAuoro-
scopic screen independently slidable on the
second frame. '
7. Tn a voentgenoscope, the combination of
a main frame, a second frame transversely
- mevable thereon, a tube casing and a fluoro-
scopic screen both carvied by the second
frame and vertically adjustable thereon, a
counter-weight for the Auoroscopic sereen, a
counter-welght for the casing, one of said
counter-weights being slidably guided on the
second frame and the other counter-weight
being slidably guided on the frst connter
weight and means for interconnecting said
counter-weights for movement in unison.
8. in a roentgenoscope, the combination of
a main frame, a second frame transversely
movable thereon, a tube casing movable in
the second frame at right angles to the direc-
tion of second frame movement, a fduoro-
scopic sereen, and means flexibly suspending
said ic screen and comne
asing for universal mov

combination:

w

roentgenoscope, the combination

. In a roeatgenoscope, the combination

with a frame; a counter-balanced movable

tube’ casing; » counter-balanced movable
screen supported on said frame; said casing
and screen movable independently of each
other; and indicating means to show when
the casing and screen are locked in correct

_positions.”

16. In a roentgencscope, 2 main frame; a
econd frame movably supported thereon; a
tube casing mounted on said second frame;
v diaphragm on said tube casing containing
- plurality of independently operable shut-
er elements; means for counterbalancing
aid tubs casing; a guide-way; a fluorescent
screen mounted on said guide-way and ad-
justable therson; means #or counterbalane-
ing said screen; a control stand carried by
said tube casing and means on-said control
stand Tor operating sald shutter elements.

11. In a rcentgenoscope, a main frame; a
second frame movably supported thereon; a
tube casing mounted on said second frame;
a diaphragm on said tube casing containing
a plurality of independently operable shut-
ter elements; means for counterbalancing
said tube casing; a guide-way; o fluorescent

et
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screen mounted on said guide-way and ad-

justable therson; means for counterbzlane-
ing said screen; a control stand carried by
said tube casing and- arranged to serve as
means Tor moving said tube casing and
means on said control stand for independ-
ently operating said shutter: elements.

12. In a roentgenoscope, a main frame; a
second frame movably supported thereon; a
tube casing mounted on said second frame;

86
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a diaphragm on said tube casing containing

a plurality of independently operable shut-
ter elements; means. for counterbalancing
said tube casing; a guide-way; a fluorescent
screen mounted on saild guide-way and ad-
justable thereon; means For counterbalanc-
ing said screen; a control stand darried by
said tube casing and arranged to serve as
means for moving said tube casing inde-
pendently of said scrsen and means on said

control stand . for independently operating

sald shutter elements,

In testimony whereof I hereunto set my

hang in the presence of two subseribing wit-
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