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To all whom 1t may concern:
- Be it known that I, Epwix W. KiwLy,
. a citizen of the United States, residing 1n
the city of Philadelphia, county' of Phila-
5 delphia, and State of Pepnsylvaniz, have
invented certain new and usefal Improve-
ments in Automatic Stereoscopic KHadiog-
- raphy, of which the following is a. speci%-
cation. S . o
10 My invention relates to automatic stereo-
scopic radiography whereby the exposure of

- sensitive plates or the like in succession with |

successive positions of the source of X-rays

"1s accomplished. | e
15 Ay invention resides in apparatus for ac-
- complishing the aforementicned purpose,
- preferably automatically, and resides aiso
.. In the process. e

. My invention resices in the matters here-
20 inafter described and claimed. o
For an illustration of one . of the forms

the apparatis may take for carrying out
my invention, reference is to be had {o the
accompanying drawing. whicn 15 & diagram-

25 matic view of the cireuits and diagrammatic.
or fragmentary views of the associated ap-
paratus. o o o

.

In the drawing, (x represents & motor gen-

erator or rotary converter, of which M 1s
30 the electric motor element and XN the genera-
tor element driven by the motor M. The
“motor M is supplied by either-direct or
alternating current from the supply con-

ductors 1 and 2, and the brushes 11 and 12

35 collect the alternating current from the shp
 rings and communicate with the switch
blades 13 and 14 respectively, which are
adapted to engage the contacts 15 and 16

- respectively. A reversing switch R Gas the
40 pairs of cross connected supply contacts and
. the middle pair of contacts communicailng
 with the .consumption circpit. This con-
sumption circuit includes the primary I’ of

a transformer, such as a closed magnetic

45 circunit transformer of the type described in
~ prior U. 8. Patent No. 854,056, C represent-
ing the core of such transformer. This cou-
‘sumption circuit includes also the adjust-
“able resistance L. adjustable by the switch &.

50 And the switch e is adapted to include in

{heé consumption circuit a greater or less.

number of turns of the primary P. |
'S represents the high {mtential secondary
. of the transformer T whose primary 1s P,
55 one terminal of the secondary being con-
nected to the conducting arcs 2 nd 5, while

e e wPmmlrel sl i .-‘I'ﬂ'l—i

—

‘are the conducting ares 4, 6§, 8 and 10, of
- which 4 and 10 are elecirically connected

»
'-..

v, ¢, v and v are rotated by the shaft m con-
nected by 1nsulating coupling p with the

! L

| tute s reclifving switch, as explained in said

L

connected to the ares 4 and 19, while the

ing a spark gap which may be employed if
desired to detérmine the maximum poefential

tube X

ducior 17 connects with the negaiive ter-

the corducior 18 being positrve with respect
tc the conductor i7. When the atiernabin

v

chronism therewith so that there is delivered

L e L

if for any reason the conductor 18 should

L aameh

the reversing switeh R may. be thrown over

g

L

17 negative, so that the current will pass
through the tube in the right direction.

.

slidable or movable upon the statiouary
frame 25. Conpected to the carrage 24 18

-

' jts outer end the head 31 adapted to be held
by the latch 32 pivoted at £3 and controlled

1

together and the arcs 8 and 6 electrically -
connected together. "The cross connectors

' shaft ¢ of the source of alternating curvent
- N. These ares and eross conncectors anati-

aforementioned Letters Patent, which then
delivers uni-direcficnal current at high po-
‘tential to the conductors 17 and 18, 17 being

conductor 18 is connected to theares 6 and 8.~ -
15 and 20 are spark gnp terminals form- -

current generator N is rotating at full speed,
‘the rotating cross connectors 2, ¢, % and o
1+ of the rectifving switch are driven in syn-.

‘be negative with respeet to conductor 17,

to opposite position, wherenpon the condue-
tor 18 will hecome positive and conductor

PATENT OFFICE.

| the other terminal is connected to the con-
ducting arcs 7 and 9. Opposed to these ares -

60

‘which thall be impressed upon the X-ray

The conduector 18 connects with the post-
tive terminal or anode 21, while the con-
, 80
minal or eathode 22 .of the X-ray tube X,

to the conduectors 17 and 18 high potentral
uni-directional eurrent as above mentioned.

The tube X is supported in the bracket -~
. ¥ ' - C. . :
93 carried upon the movable carrnage 24,

10¢

4 member 26 extending through a slot 27
| into the tube 28 held in fixed relation with
respect to the frame 25. Within the tube
28 1s a rod 29 carrying a plunger 30 and at

oy the spring 34, the spring holding the |

‘right hand end of the latch 32 depressed in

29.  Within the tube 28 is u spring 35 whose
one end is connecied to the tube 98 and

. i ,, N
position to restrain the head 31 on the rod

whose other end is connected to the rod 20,



19

15 the meiber 4C extending through the slot
41 in the fixed tube 42 within which is mov-
- ghle the rod 43 having a plunger head 44.
15

The rlght hand end of the tuhe 08 is clmed
except for the small air passage 36.

n operative relation with respect to the |
Aarget or anode 21 of the tube X 15 dlEDOSt,(l

the plate carrier 37 which is movable sub- |

stantially para] el io the frame &5 upon
~ which the tube X 15 movable.

~edrrier 37 are disposed sensitized plates or
the like, 88 and 39, inclozed in plate hnlders |

Upon the

or any other suitable means, for excleding
ordinary light. Secured to the carrier 37

The tube 42 i¢ closed at its right hand end

- except for the air escape passage 45. With-
~in the tube 42 is a spring 46 whose one end

~with the latech 48 is associated the eleciro-.
magnet 52. These windings are here shown

| -tlaqued by

80

is secured to the rod 43 which earries at ifs

- left end a head 47 restrained by the latch 48
~ shown by the spring 50.

pivoted at 49 and urged to the position
Assoclated with

the latch 32 is the electro-magnet 51 and

conm,a,t(,d in series with each other, it being

the object that they shall be mmultaneoualj

energized. When these electro-magnets are
alternating euuent as. 1in

the case hem llusty ated, the cores 'md their
nmatureq are, of comse, preferably laml-

“nated. .

The member 53 is secured b} set screw 54

to the frame 55 and C‘lI‘I’lE‘b the stationary

~contact 56 with which is adapted to engage

35

40

the contaet 57 carried by the leaf spring 58
%xmpmied on but insulated frem the mewm-
ber And, similarly, a fixed member 59

carries a f-mtmnar} contact 60 adapted to

be engaged by the movable contact 61 car-

ried bv the spring 62 supported on but n-

| sul.}ted irom the member 59. These letf‘]lCS

56, 57 and G0, 61 are connected 1n series with

. peach nther <o that the circuit controlled by

45

50

“end of a rope or the like 6

“dirertion indicated by the arrows.

themn is not closed unh] bhoth are closed.

grooved wheel 64 to which 1s svamne4 one
653, carrying the
welght 66, The weight 66 tends to rotate
the “drum 64 and q]sr:- the commutator or
switeh mechanism, later referred to, in the

q{?{,med

" upcn the shaft 63 or to the drum 64 15 a

b5

geay wheel 67 me-:hmfr with the
c:{x(rn'*d to- the gear 69 which drives the

pinion T0 carrying the air or other fan 71.

- This step-up gearing rotates the fan 71 at
~ high speed so that the rotation of the drum

€60

64 and the attached parts is suitably retard-

ed. The amonnt of retardation may be ad-

justed by using different gizes of fan, or by

any other smtable mcans.

Secured to the shaft 63 'if; 'the lnclximr[

 wheel 72 having the q}*nulnerq or notches 73,

55 -

74 and 75. The latch 13 is adapted to en-
. gage. t‘ ese. shoulders or nﬁtchﬂs in suee ﬂ"':"

pinlon 68
I munication with contact 16.

>
|
!
|

|

H

i

l

Upon the sbaft 63 is secured a drum or |

sion, the latch bemn* pivofed at 77 and ur rred
toward the pos,ltmn shown by the spring 78.
Adapted to attract the right hand end of the
latch 76 in opposition to the spring 78 1s a
core 79 having the two windings 80 and 81.
When these windings are travcmed hy al-
ternating current, as in the present case, the

core 79 and the part which it attracts, may =
be suitably laminatad. On the shaft 63 1s

secured the sthch inachanism or cominuta-
tor 82 comprising peripheral contacts 83, 84,

85 and 86. Contacts 83 and 85 are mﬂulated

from each other and from the contacts St

and 86. Contacts 84 and 86 are elecirically
connected together and to the siip ring 87

75_

80

upon -which “bears the brush 88. let%t -

83 is electrically connected to the slip ring

89 upon which bears the brush 00. . The con-

tact 83 is electrically connected to the shp
nng 91 upon which bears the brush 92.

From the brush 88 a conductor 93 extends to )

one supply terrainal of the reversing switch
R. From the other supply terminal of the

reversing switch R and from contact 15 ex-
tends a conductor 94 to one terminal of the
electro-magnet 51 whose other terminal con-

nects by conductor 95 to one terminal of the
electm——magnet 52, whese other terminal con-
nects by conductor 96 to the brush 90. -Frem
the conductor 94 there is a connection

through conductor 97 to the contact 60, and
| from the movable eontact 61 extends a con-
“ductor 98 to the switch contact 56, and from

the switeh contact 57 extends a conductor 99

to one terminal of the electm magnet 80
-whose other terminal connects by conductor

100 to the brush 90.

“The brush 92 connects
bt conductor 101 to one terminal of the:

‘electro-magnet 81 whose other terminal con-
nects through conductor 102 to the mnduc-
tor 94, a suitable resistance 103 being in-
From contact 16 ex-

cluded when desired.
tends a conductor 104 to brush 105.

The operation is as follows: The motor
generator or rotary converter, or alternator
N', is brought up to, speed IW any suttable
mesns fmd‘ as before stated, the cross con-

nectors 7, ¢, % and « of the rectlf}rlrw switch

rotate 1n Synchrormm therewith. Nor 'mally

the other mechanism 1s in  the posmnn_

shown. Upon closing the 0])01‘:1’20]?‘3 switch

12, 14, brush 11 is br ou”ht into communica-
tion with contact 15 and brush 12 mmto com-

Current then
flows, for example, from contact 16, throngh

conductor 104 to brush 105, thenco throngh -
“contact 83, throngh ship ring 91. {hrough
brush 92,

condnctm 101, electro-ma nrnet
winding 81 condnctor ]0'2.. back to L()Ilt‘lbt

- 15 and ta the other terminal 12 of the n'en-

crator N.  In consequence, the core 79 is

90 o

9)

100

__105

nof |

1l1a =
120

125

maganetized and the latch 76 is lifted free

of th(, shoulder or notch 73 and the weight
66 is free to descend and rotate the slmft

and atinched parts in the direction of t_llg-
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arrows. Contact 83 immediately leaves
brash 105, but contact 84 approaches and
passes under brush 105 whereupon current
then passes from centaet 16 through brush

105, contact 84, slip ring 87, brush 88, con-
ductor 93, to one supply terminal of the re-
versing switch R, thence through a con-
sumption circuit contact of the switch R,
through the primury P of the transformer

T, switch ‘@, resistance L, switch b, back to | other side of the generator N. The core 18 75
the othef terminal of the reversing switch R, | is, therefore, again energized. this time by =
- thence to the supply terminal in communi- | the winding 80, whereupon the lat-a 76 15
‘cation with contact 13 to the other.side of | again raised and the weight 66 again «le-
the generator N. This energizes the frans- | scends continuing the rotation of the shaft
former and as a result uni-directional cur- { 63 and attached parts. Contact 83 passes 8C
- rent is passed through the X-ray tube X ex- | ont from under brush 105, anid later the con--
citing the same to produce X-rays, the rays | tact 86 comes into engagement with brush
passing through the patient or other object § 103, wheveupon current will flow from one
* and impinging upen the plate 38 where they | side of the generator X through contact 16,
20 jake their impression. This energization | brush 105, shp rimng 27, brush 88, thence &3
~ of the X-ray tube X lasts only so leng as the | through the primary circnit of the trans-
 contact 84 is in engagement with brush 105. | former T back to the other side of the gen- .
- After the contact 34 has passed from under | erator N, therehy again exciting the tube X, -
orush 105, contact 83 engages the brush 103, | producing X-rays making the second expo-
25 whereupon current will flow from one side ! sure whose duration is determined by the 90

© rof the gererator N through contact 16, con- |

ductor 104, brush 1035, contact 85, slip ring

0. to brush 90. thenee throueh conductor 96, |

electro-maunets 52 and 51, conductor 91 back

“tube

-

X

ends of their travels both swilches 56, 57 and

contavi 16, Lrush 105, contact Sh.slip ring

ard the carrier 27 have Teached the

60, 61 are closed and thercupon current flows.
from one side of the generator N throngh

7¢

89, brush 96, throngh condneter 100, electro-

magnet winding 80, conductor 99, through

switeh 56, 57, conductor 98, switch 60, 61,

conductor 97 to conductor 8+ back to the

time required for the passage of the contact

S6 under the brush 105, As contact 36 passes

from under brush 105 the shoulder or notch
75 has come around into engagement with .

105

110

“to the other side of the generator. - Elect. o- | the lateh 76 and the parts are agan stopped, 8
‘magnets 51 and 52 are, therefore, simultane- | and the operator then opens the switch 13,
Cously energized. and. eonsequently, their ve- i 14, This completes the operation of the mech-
- spective Jatehes- 32 and 48 are actuated by | anism, aud the result has been the successive
" them to release the reds 29 and 13 respee: | exposure of sensitized plates with suceessive
35 tivelv, whercupon the springs 35 and 46 | positions of the source of X-ravs. the images
move these rods toward the right, the move. | on these plates, when developed, then being
ments being retarded in the first case by {in sterecscopie relation. and they may be
the plonger 30 expeiling air through pas- | viewed in suitable stereoscopie ﬂ]’*]‘ﬁtll‘ﬂtf!ﬁ as -
gnge 3G from the tube 28, and in the Tatter uncerstood in the art. If 56, 57 and 60, 61
case by the plunger 44 expelling air from | are closed hefare 76 engage: T4, the shaft
the tube 41 throuzh the passage 45, In con- | 63 continiies to rotate withont mferruption.
cequence, the X-rrv tnbe X and the plates { When it is desired to make another SCTICS
3% and 39 are moved toward the vight., The ot exposures the operator simply hits the
. tube X iz moved to the rieht a distance sub- | latch 76 and allows the shonlder 75 to escape
45 gtantially 2! inches, Bring the average dis- | and the parts rotate until the lateh 76 soam
tance bolween ibe hriman eves, so that the | engages the shonlder or notch 73.. And the
anode or taroel 21 Ghen assumes, the dotted | tube X and plate eéarrier 37 ave retwrned to
“line pa<ition indicated. The plates 38 and | their original latched positions. Then. upon
89 move a oreater disianee, however. so that § a second closure of the switch 15, 14, the
the plate 29 cames to the position previously | evele of operations will be automatieally 119
veenpied by the plate 28, The carrmage 24 repeated. R ST
earrvine the N-rav fube-nmwoves to and be- While T have shown a source of alternat-
vonid (he nosition indicated in dotted lines | ing eurient with a-step-up {runsformer atnd
and at the end of it~ movement actuates the | rectifving ewiteh as means for energizing
2. spring 58 to brivwge contact HT into engage- | the N-ray tube and the alternating evnrrent 120
“ment with coninet 36, And, <imilarly, the | as means for energizing the tripping mag-
plaie earrier 37 at the end of s movement | nets, it 13 fo be nnderstood that a direet cur-
actintes the eortact 81 to bring it inio en- | rerit may be used for energizing these mag-
oagen:ent with the contact 60, During these | nete, or that an ordinary mduction coil with
moversients of the tule X and the earrier | Wehnelt or other interrapter in'its primary 129
8% toward the rizht, the notch T4 has eome | jav be psed’ as a source of current for the
into engmoement with the lateh 76 thereby | Xeoray tube. dirvect current being used in
stopping the shadt 63 and the attached parts. | niost cases in the  induction coil primary .
In sueh posivicn the contant 85 3¢ st} in en- | cirenit. R R
. escement wiih bBrusi 305, When bath-the | From.the arrangement of the switches 56, 130
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57 and 60, 61 in series with each other in the | means for therea fter again
relation df“%(:l‘lbéd it follows that both the | energizing said X-ray tube.

N-ray tube and the plates must have reached
therr new positions before the X-ray tube
can again be excited. If the tube should
be excited before either the tube or ‘the
plates had reached the second position, a

premature explosure would result, and =

piate would be spoiled because elther the

plate or the tube would still be moving at

the time of exposure.

15

20
: example merely.

~ tion of the X-ray tube is so great that sub-

20

30

36

- 40

~tions, may be emploved.

45

o0

55

tion to the particular arrangements or con-

By adjusting the speed of rotation of the

shaft 63, the cycle of operations may be per-
formed 1n shorter or longer intervals, ac--
cording_as shorter or longer exposures are_

 required.

"I do ndt wish to be limited as to my inven-

structions herein disclosed, 1t being under-
stood that the particular constructions and
arrangements here disclosed are by way of

Where the amount of current for energiza-
stantial arcing would incur at the commu-

tator contacts 84 and 88, these contacts may
be employed, instead of dlrectly in the cir-

enit with fhe X-ray tube, in the circuit of

a relay or other controlling device, which
will cause closure of the clrcmt through the

X-ray tube when brush 105 1s In contact
with either contact 84 or 88,
While the arrangement herein dlSC]O‘:dd is

electro-mechanical in nature, 1t 1s ic be un-
derstood that they may be in whole or in

part replaced by mechanical, pneumatie or
other suitable controls.. Indeed, any mecha-
nism. mechanieal, pneumatic. hydrauhc or
electrical so related as to shift the tube and

the X.ray tube 1s impossible until after the
tibe and plates have reached their fllldl poq-

What I claim is: | RO

1. The process of mtomatlmllv aking
stereoscopic X-ray expusures, which consists
in aufomatically producing X-rays for a
predetermined interval of time, tllereatter
shifting afsource of X-rays and the sensi-
tized medinm, and thereafter automatically
producing X - rays for another predeter—
mmed interval of time.
- 2. The process. of autnmatwally makmg
~teveosconie X-ray exposures, which consists
in automatically producing X-.rays for a

. predetermined mterval of time, thereafter

60

autematically shifting a source of X-rays
and the sensitized medium, and theraafter
automatically producing X-rays for another
pm]etermnwd interval of time.  *

3. In cpmbination, an -ray tube, a

mlm from siid source of encrgy. a plate car-
rier, means for awtomatically shifting said
pl'lte carrier and qald X-ray tube, and

r-_mm bl il m T el —

the Q].ltes that the second energization of !

e o A

source
of energy, means for encrgizing said X-ray

- -

“controlled by

A . 998,850

..utmnatically

4. In mmbmntmn an -1

tu He, & BOUTCE

of current, a com mufator. means for drn*mg |

said commnutator, a circuit for starting sail

driving means, a plate carrier. means for
moving said ‘{-ray tube and said plate car-

rier, a circult controlled by said commutator
for energizing said X-ray tube, and a cir-
cuit controlled by said eommutator

first energization of said tube for cm.--m{, o

mm"&ment of said X-ray tube 2

carrier, said commutator thgmaftor rnﬂtml

lmg further energization of said X-rav tube.
9. In combination, an X-ray tube, a ~ource

nd #aid plate -

do

of current, a commutator, means for drtving
said comnmtator a cireutt for siarting said

driving means, a plate carrier. means for

‘moving said X-ray tube &nh za1d plate car-
Tier, a clrcmt controlled

by said commutator
for energizing . said ‘(-ray tube, a circuit

ment of said X-ray tube and said plate ear-

rier, means automsatically c:*“-:mpuw said com-

ray tube, and a circult mvtrmlﬂ(‘ by the

movement of said tube and said piate carrier
for

utator ‘rherc,after'mntrbllmg a ueccrnd en-
ergization of said tube. -

restarting said commutator, <aid coin-

35

sald commutator ﬂftu: Arst
‘energization rﬁ said tube for causing move-

03
mutator nfte“ first energization of caid K-

wt o

6. In combination, an X- ray tube 8 SOUFCE

of current, a enmmutamr MEANS fa" driving
the came
said tth and phtr* ear rmr a switeh :‘Ontrol-
ling the starting of said f'omrmztatm
commutatm thﬂreaftor Cnergizing said tube,
causing the shifing of il {ulw,. anu

enermntmn ot said tulbe.

, 2 plate carrier, means for moving

ald -

plate earrier; and thereafter mu‘smg second
o 139

160

Sﬁxd"

7. In combination, an .t_--m} £ be a'p}utp._ o
carrier, means for meving said X-ray tube,
means for moving said plate carrier, means
for vetarding the movement of said X-ray: -

tube. means for retarding the movement of

said plate carrier, and a commutator having

contacts controlling respectively first energi- -

zation of smad tube, the inovement of said

tube and said plate carrier, and a second en-

ergization of said tube.
8. In combination. an X- -ray tube, a pl...ht#

118

cmlu‘, means for moving said X-ray tube,

means for moving said pnte carrier, means
for retarding the movement of said X-ray

tube, means for retarding the movement of
“said pl.ite carrier, and & commutator havi ing

contacts controlling respectiveiy first < nergi-
zation of said tube, bill“&‘tlhf"’lt move;...nt of
said tube and lete carrier. the stopping of

said commutator untii said tube and plate
carrier have reached their final positions,

Qubaequent starting of said commutater, and
thereafter a second enermmtmn
tube.

9. The combmuhﬁn Wlth an ‘{ -ray. t:;in-_

120

125

j o

uf *-,mi -



cof a plate CJ,II'IEI‘, means for moving said

19

~quently unlocking s

tube, means for moving said plate CarTIer,
nieans for locking said tube in normal posi-

l1on, means for locking said plate carrier in-|

normal position, Q commuhtor neans for
locking the same in normal posmon, and a

-cncm[ for unlocking said commutator, a

contact for said. Ctlmlllllt‘ltﬂr contro]hnfr
subsequent energization of said tube, a fur-
ther contact of said commutator subse-
aid tube and said plate
arrier, sald comn mtntm locking means sub-

'_ ‘-E“HCIIUV locking said commutator a clrmut

L
1

. Bl il b gl i ea 'y o Vel L g e THE PR Al A g b R

have reached their final positions for again
unlocking said commutator, and a further

oud emrgl ation of said tube.

sub&m 1131110' "‘i‘ltllESbE

EDVVIN W’ hELLY

Witnesses: | |
Axxa E. qTEINBuCK _.
ELEA\OR T \IGC ALL.

energized wnen said tube md plqie carrier

contact of said commutator contmllnw See-

In testimony whereof I have hereunto df— |
fixed my s:w'ndture in the presence of tha two 20
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