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To all whom it may concern: =~ o

Be 1t known that I, Eveene W. CALDWELL,
a citizen of the United States, and a resident
of New York city, in the county and State of
New York, have invented certain new and

useful Improvements in X-Ray Apparatus,
of which the following is -a specification,

“taken in connection with the accompanying

IO

o - photographic plate in proper relation thereto.
~ In theé accompanying drawings, showing

3 5:

~tial'plan view. Fig. 3 is a sectional detail on
- theline 3 3 of Fig. 2. Figs. 4 and 5 are other |.

- sectional details of the same. Fig, 6 is a.de-
tall shown in vertical section.
. show details of the tube-alining devices. -

.o 20

~ vention shown in the drawings a suitable
heavy post 1 is indicated, which may be

2

18 preferably slidingly mounted. in suitable
dovetail grooves in the post and may be ad-
Justed- at the proper height by & sprocket-
_ -chain 4, connected to the block, passing over

.30

- drawings, which form a part of the same. =~
This invention relates to X-ray apparatus,
“and relates especially to apparatus for ad-

Justably supporting an X -ray tube and a

an illustrative 'embof;lim?nt’ofthis invention,
¥igure 1 is a side elevation. Fig. 2 is a par-

Kigs. 7 and 8

In the illustrative embodiment of this in-

mounted on any suitable base 48,.provided

- with the brace 47, if desired, so that the

whole is bodily movable and may be adjusted
upon the floor supporting it. The block 21

~a suitable sprocket 3, mounted in the post

35

45

46 is rigid

tric.working face is forced into engagement

. ]

- gages this worm-wheel, ‘as indicated, and

. serves to angularly-adjust the position of the

50

Lt ¥

55

a
L] .

slide and connected parts about this bolt, 28

when the operating-lever 29 30 is rotated.
~ The relative position of these parts ma

indicated by asuitable pointer 75 on the sﬁde;
~_ which cooperates with a graduated arc or
other scale 76 on the block. The head 89 is
detachably secured to the slide by a bolt 20,
passing through suitable slots in both the.
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-about the adj _ ,
|'worm-wheel adjustment described. -
~ The carrier 13, as indicated in Figs. 1 and
6,.1s mounted upon the head 89 by the bolt

~and provided with an operating-wheel 2, a
‘counterpoise being’also p;:eferably\;‘ arranged
In a cavity in the post and ¢onnected to the
. -other end of thesprocket-chain4: The cam
- -261ssecured to the block 21, and when moved
- Into the position indicated in Fig. 6 its eccen- |
40 , .
~~ with the post, locking the block in adjusted
position thereon.

- -The slide 27 is revolubly mounted on the
block 21 b?r,the bolt 28, and the worm-wheel. |
y secured to this slide. A coop-

~erating worm 31, mounted on the block, en-

-a suitab
be

-

when this screw is turned by a suitable han-

| dle, such as 19, (shown in dotted lines in Fig.
1,) these parts traverse the head with respect
to the block with 'a',-_]?owf}rful screw action.

| A similar screw-feed at right angles to. this

movement is effected by the screw 74, which
also engages a similar collar around the bolt
20, so as to move this bolt along the slot par-

allel to the screw 74, in which the bolt 20 op-
_erates.  These screw adjustments between
the head and slide may be used for initiall
setting the apparatus, and thereafterthe parts
| may be securely locked in the desired posi-
‘tion by tightening the bolt 20. - It will be

noted that these two angularly-arranged
screw adjustments effect, in connection with

‘the vertical movement of the block on the
| post, an adjustment of the head and carrier

: '_-.he'ad and slide: The traverse-screw 25 is ro-
tatably mounted in the head and passes
through a collar 90 upon the bolt 20,.s0 that

60.

y'7¢

b

13, supported thereby, in any direction in

‘space, and also these parts may be rotated

ustably-mounted bolt 2

¢

8 by the

24, and the lock 18, having a threaded: nut

or other similar connection with .the bolt,
serves to securely fasten these parts in posi-
‘tion or instantly release them when moved
‘into the position indicated in Kig. 6. In .
that position the cartrier may.rotate about-
the .bolt 24 with respect .to the head, and

this movement may be indicated by the
Upon the car-

the support 35, and these parts may be slid-

Ingly mounted on the carrier and rigidly
clamped thereto at any time by the bolt 33,
‘operating in a suitable slot. in' the carrier.

by a colperating sca

The position of theseyi)artg may be indicated

e and-index - 34-;:':15;1_'1]_)611

them. At the other énd of the carrier is
‘mounted the slide 15, and upon the outer =

80:

9o

‘scale or graduated arm 23 on the head and
“the codperating pointer 22, ) the ct o
1ier is mounted the arm 32, provided with =~
95

face of the slide is the head 9, all these parts

‘being preferably secured together by . the
‘boli 14 “passing” through them-and: through
e slot 1n the carrier; " /The slide may

be prevented from moving along the earrier

108

|

by the serew- 16, and the rotation of the head
-with -respect to the slide ‘gan be prevented
at any-time by. tightening the serew 12,

10

which operates in a suitable circumferential

 slot in the head. 'This angular movement
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of the head 9 with respect to the slide 151s ] Upon the hood suitable brackets 36 are
indicated by a suitable codperating scale and | formed provided with clamps of any desired
index 11 on the paris, and the posiiion of the | construction, prezerably adapted to properly

-~ slide upon the carrier is similarly indicated | secure and simultaneously alien the X-ray

5 by a scale and index 17, as shown in Fig. 1. | tube with respect to the carriage. As indii jo
The héad 9 carries the plate-holder orsupport | cated in Fig. 4, the block 40 may be secured
5, which is connected thereto by the bolv | to the bracket 36, and the alining-plate 66,

9 passing through a sui:ableslot in thisholder | preferably of transparent material, such as

50 as to allow for a limited sliding movemeni | celluloid or the like, may be secured to the

o of these parts, which may be suitably indi- | block in any manner. This plate, as is indi- 75
cated. The holder, whic?l is preferably in- | cated in Fig. 7, 1s formed with alining means
terchangeable, is formed wich clips 7, which | or markings to codperate with the aliner 83,
serve to support a mar¥er or plate comrris- | which may be provided with corresponding
ing suitable lines or indications and serve as | markings and secured to the end 82 of the X-

15 guides swhen imprinted on the nega.ive. | ray tube. Asindicated, the plate 1s formed 8c
Suitable clips 91 may also be formed on the | with a series of holes 79 80, which may be
upperside of the holder to maintain in proyer | joined by cross-lines or other devices to be
position the photographic plaie, which, to- | more readily alined with the markings on the
cether with its' envelop or holder, may be | tube-aliner. Thealinermay consistof astrip

2o fitted into the depression 92. - - tor band of paper or other similar material 8z

" The supporit 35, upon which -the X-ray | properly fastened upon the X-ray tube,
tube is preferably movably mounied, may | and aiter the tube has once been properly
“be formed, as indicated In tig. 2, with a suit- | adjusted in the clamps so as to bring the ra-
able aperture 93, on cither side of which | diating spot of its target 81 into exactly the

25 suitable tracks 44 may be formed. The car- | desired position with respect to the carfiage 9o
riage 58 is mounted in this aperture and may | and the rest o the apparatus.marks are
have the guides or rolls 77 engaging the | made on the aliner by inserting a pencil or
tracks on either side, so as to smoothly | other marking device through the holes 79 80

~ guide it as it moves along these iracks, which | in the alining-plate, and thereaiter cross-lines

3o are. preferably arranged substanlially con- | or other indications are made upon the-almer, oy
centric with “respect 1o (hWe photographic | so that subsequently the tube may be readily
plate when in normal positon, as is.indicaled | readjusted to exactly the same position with
in Fig. 1. The rack 61 is' meunted on the | respect to the aliming-plate through which

~ pin 62 of this carriage and is engaged by the | the indications on the aliner 83, secured to

35 geared drum 50, which also engages Lthe gear | the tube end 82, may be readily observed. 100
52. 'This gear, as is indicated in Fig. 2, oper- | Any desired form of clamp may be used in
ates the fly 53, of ordinary conscructiion, | connection with these alining devices, and a
when the pivoied spring-pressed caich 55 | simple construction is indicated in Fig. 4, the
is withdrawn from its path. This cavch, | clamp-jaw 41 being provided with a suitably-

40 as indicaled, is contrelled by the coerd 49, | inclined recess and held in position by the 103

 passing over the guide-pulley 54 and adapi- | clamping-bolt 39. Upon the other bracket
éd to swing the catch against the action of | 36 the loosely-pivoted stud 69 is indicated 1n
its spring, so that the fly is released and the | Fig. 5 carrying at its outer end the clamp-
gearing operaies under the influence ¢f the | screw 42, having: a suitable collar or other

45 spring 51, thus gradually feeding the rack | arrangement to rotatably connect 1t with the 110

- and connected carriage along the iracks. | stud and prevent longitudinal movement
The extent of the movement of the carriage | with respect thereto and being provided with
is limited by a suiiable stop 63, which may | the oppositely-threaded portions 71 72 on
engage in one of a series of holes 64, and this | each side of the stud. . The screw 72 engages

so_stop projects into ithe path of the rack 61 cr | the headed nut €8, mounted so as to-have a 115

- other member aitached to ihe carriage, so | shght pivotal movement in the jaw 65, and, 1f
as to postiively limit its movement and bring | desired, the similarheaded nut 70, with which

# 1t accurately into alinement. A suiiable : the screw 71 codperates, may be similarly
hood 87, preferably formed cf maierial im- | mounted, so as to have a siizht freedom ol

55 pervicus to the X-rays and of proyer share i‘movement in the jaw 43, the holes through 120
to accommodate an X-ray tube, is indicaied | which the screws pass being shghtly en-
as provided wich upwardly=yrojeciing li-s | larged for this purpose. The jaws may of
59, which may be rigidly bué detachably | course in all cases be provided with any de-
‘secured to. the carriage by the nuis 57, so | sired form of yieldingerips 67, of rubber, felt,

oo that different hoods may be readily used and | or other material. This clamp has a seli- 125

- quickly attached to the carriage ard oper- | centering action, because of the simultaneous
ating mechanism, which is arranged and ad- : inward movement of both parts of the clamp,
justed to give the desired angular movement | so as to properly center this end of the N-ray
of the X-ray tube for prover siereoscopic | tube regardless of slight differences in diam-

65 effects. . - N eter. The swiveling jaws also contribute to 130
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firmly engage and hold the X-ray tube &nd-

accommodate for irregular contour. -

 To more effectually minimize any possible:
harmiul effect of the X-rays upon the subject
and to cut off secondary rays from the

photographic plate, suitable impervious dia-

phragms are provided, which cut off the rays
except just what are necessary formaking the |
- photographie exposures.

- The diaphragms
are made of various sizes and shapes to cor-
respond with the size and location ot photo-

. graphic plate to be acted upon, and the dia-
~ phragms may be conveniently held in POSI- -
~ tion in the carriage 58 by a suitable latch 60
in the form of a light spring, which, as indi-

cated 1n Figs. 2 and 3, is arranged at the side

~of the carriage and engages the diaphragm

20

-~ off exc?t those within the cone of radiation.
icated in Fig. 1,) which by selecting |

the proper diaphragm can be arranged to just

- cover

56, of lead or otherimpervious material. ‘In
“this way, in connection with the impervious |

hood 37, all the X-rays from the tube are cut
88, (in

ver properly the photographic plate em-
ployed. Alsoby having a pin-hole diaphragm
or one provided with cross-wires or other in-
dications the. centering of the tube-targets

*. can be effected photographically, if desired.
~ In using this apparatus for X-ray expo-

30

sures1t 1s usually desirable to adjust the tube-
- support 35 and plate-holder 5 to a standard

relative position as far as the conformation,
- of thesubject will allow, although, of course,
o1t 1S desirable to bring these parts as close to-
35

~ this relative position, these parts; firmly se-

gether as possible in many cases. When in

~cured to the carrier -13;, may be moved to-

. 40

50

| justments-fat.any time, and this can be read-
55 _ .
- 1ious scales after the apparatus has been ad-

'60

g

' - gether in'any direction whatever by this ap-

paratus, as well as instantly rotated about

-th e bolt 24 after releasing the lock 18. Also
in taking a stereoscopic exposure the first ex-
posure 1s taken with the-carriage at one end-
- ol its travel, and then-the carriage and at- |

tached parts; including the tube, are auto-

~matically and rapidly moved in the proper
direction and to the desired extent by, the es-

L]

~ capement described as soon as the catch is
- released.. Furthermore, this is effected in a

positive manner and without either loss of

time or jarring of the parts, which is very de--
- sirable in such cases.. 1t is also desirable in |

many instances in using such apparatus to bé
able to accurately reproduce the various ad-

1ly done by reading the indications ‘of the va-

justed for any particular purpose. -
This invention -having been deseribed in

connection with an illustrative embodiment

thereof, to the details of which it is not lim-

forth in the appended claims: .
1. In X-ray apparatus, a movable p

decired to secure by Letters Patent, is set

ost,

and .b’a{ée, a bl_lock"sl_idingly mounted in said |

- support provi

| i to clamp an X-ray tube to said
ited, what is claimed as new, and what it is |

' 1Ings and an aliner on sai
| with said alining-plate and to receive alining
‘markings therefrom. . SR o
8. In X-ray apparatus, a support, means

&

| post, a counterwei_ghf operating within-' sald
1 post, a sprocket-wheel, a sprocket-chain con-

necting said block and counterweight and op-
erated by said wheel, a head revolubly con-

{ nected with said block, a worm-wheel ad-

70

Justment between said head and block, a car-

rier revolubly mounted on said head, means

to lock said carrier in adjusted position, a
holder mounted on said carrier, an arm and
-support mounted on said carrier and adjust-.

75

able with respect to said holder, curved

| tracks in said support substantially concen-

tric with said holder, a carriage mounted on
sald tracks and operating in an aperture in
sald support, a removable impervious dia-
phragm in said carriage and an impervious

“hood toreceive an X-ray tube secured to said

carriage. . - L | .
2. In X-:ray apparatus, a carrier, a rlate-

holder mounted on said carrier, a support
mounted on said carrier and adjustable with
respect to sald holder, adjustable means to

support-said carrier, tracks in said support, a

8o

carriage mounted on said tracks to operate .

1n an-aperture in said support, a spring-oper-

“ated escapement to move said carriage along

sald tracks, means to limit the movement of
sald carriage and means to support an X-ray
tube from said carriage.

3. In X-ray apparatus, a carrier, a holder
mounted on said carrier, a support mounted

gC

95

on said carrier, and adjustable with respect

“to said holder, a carriage movably mounted

on saild support, means on said support to
automatically move said carriage with re-
spect thereto and means to mount an X-ray
tube on said carriage. = - ’

4. In X-ray apparatus, a support having
‘an aperture, a carriage movably mounted on
sald support to operate in said aperture, an
-escapement to move said-carriage with re-
_' ggect to said support and means to mount an.

ray tube on said carriage. © =
5. In X-ray apparatus, a support provided

‘with an aperture, a carriage movably mount-
‘ed on said support to operate ‘within said
-aperture, a'spring escapement to move said

carriage with respect to said support, and s

to support an X-ray tube. - . o
- 6. In X-ray apparatus, a carrier, a holder

mounted on said carrier, a support mounted -

160

105

TIO

hood detachably connected to said carriage
115

on sald carrier and adjustable with respect to

sald hoelder, a diaphragm detachably mount-
ed on said support, means to clamp an X-ray

erating aliner on said X-ray tube. _‘

7. In X-ray apparatus, a support, means
support, an
alining-plate on said support having mark-

(F tube to codperate

I2QC

tube to said St(lipporg , an alining-plate on said -
ed with markings and a codp-

12

13>



.

- to .cla'r,mp an X—ray tube to said support, a
- transparent ahning-plate provided with aper-

“tures and markings and an aliner on said

L4 5 R

- 1Q.

tube to receive alining-markings from said

“holes,

9. In X-ray apparatus, a c&rriex‘, a holder

‘mounted on said carrier, a support mounted

on said carrier, means to mount an X-ray
tube on said support, alining means to aline
said tube with respect to said support and de-

- tachable impervious diaphragms mounted on

L5

- position, a holder mounted on said carrier, a |
support mounted on said carrier, and adjust-

sald support in line with said holder. |
- 10. 1n X-ray apparatus, a movable post
and base, a block movably mounted on said

post, a carrler revolubly mounted on said

block, means to lock said -carrier in adjusted

. Witnesses:

847,728

able with respect to said holder, an impervi-
ous hood mounted on said support, means to
clamp an X-ray tube to said hood, alinin
means to aline said tube with respect to sai

hood and removable impervious diaphragms -

to be mounted on said support to limit the
radiation issuing from said tube.
11. In X -ray apparatus, a support, an

alining-plate on said support, clamps to se-

cure an X-ray tube to sald support compris-

| ing a self-centering clamp having jaws and

20

a double-threaded screw to simultaneously 3o

movesald jaws together and an aliner on said

tube to cooperate with said alining-plate.

EUGENE W. CALDWELL.

Harry L. DuNcaNn,
JESSIE B. KAy,
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