
Feb. 7, 1939. H. G. Fischer 2,145,868 
CONTROL APPARATUS 

Filed April 16, 1936 2 Sheets-Sheet l 

F Saadi/saEss=ast --- 
Pé 61 e iss 

d 
Prm-RPF (2) (2) 

Trozierzor 
Herman G. Fischer 

  

  

  

  



Feb. 7, 1939. H. G. FischER , 2,145,868 
CONTROL APPARATUS 

Filed April 16, 1936 2 Sheets-Sheet 2 

Irvoerz/67 
JHerman G-Fischue? 

6.64, 
39 

A, 

  

  



5 

Patented Feb. 7, 1939 2,145,868 

UNITED STATES PATENT OFFICE 
CONTROL APPARATUS 

Herman G. Fischer, River Forest, III, assignor to 
H. G. Fischer & Co. Inc., Chicago, Ill, a cor 
poration of Illinois 

Application April 16, 1936, Serial No. 74,665 
13 Claims. 

The invention relates generally to automati 
cally timed apparatus, and more particularly to 
such apparatus wherein the operating period 
which is to be accurately timed takes place dur 
ing the cycle of movement of a shiftable element 

: which constitutes one of the operative parts of 

10 

the apparatus. 
... An illustrative example of such apparatus is 
found in an X-ray machine wherein the ray 
source is energized for a predetermined time in 
terval during which a shiftable filter, known com 
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mercially as a "bucky' diaphram, moves trans 
Versely and preferably at a constant rate between 
the ray source and the photographic plate so. as 
to insure clarity and sharpness in the resulting 
exposure of the plate. 
An important object of the present invention is 

to provide an apparatus of this general character 
embodying, in combination, a timing mechanism 
wherein the accurately timed operating period of 
the apparatus as determined by the timing mech 
anism is positively and accurately interrelated to 
and controlled by the operative movement of such 
a shiftable element of the apparatus. 
More particularly it is an object of the inven 

tion to provide X-ray apparatus wherein the op 
cerative period of expoSure of the plate is deter 
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mined by timing apparatus of unusual accuracy 
- Which is interrelated to and controlled by a shift 
able bucky diaphragm so that the entire exposure 
period takes place while the bucky diaphragm is 
moving at a uniform speed. 
Another object is to provide an apparatus of 

this character wherein, under certain predeter 
mined arrangements of the apparatus, an ac 

- curate timing mechanism is so related to the 
bucky diaphragm as to insure proper operative 
movement of the bucky diaphragm during the 
entire operating period of the apparatus con 
trolled by such mechanism. 
Another object is to provide apparatus of this 

character having an accurate timing mechanism 
and a bucky diaphragm, adapted in One Selective 
setting of the apparatus to act as an interrelated 
control for the exposure period, in another Se 

... . lected setting to control the exposure period solely 
by means of the timing mechanism, and in a 
third selected setting to control the apparatus 

50 
in a manner suited for test purposes. 
Other objects and advantages will become ap 

parent from the following description, taken in 
connection with the accompanying drawings, in 
which: 

Fig.1 is a perspective view of an X-ray machine 
embodying the features of the invention. 

(C. 250-95) 
Fig. 2 is a vertical sectional view taken through 

the bucky diaphragm substantially along the line 
2-2 of Fig. 3. 

Fig. 28 is a fragmental perspective view of the 
timer showing the indicating means for the se 
lecting switch. 

Fig. 3 is a fragmental plan view of the bucky 
diaphragm. 

Fig. 4 is a wiring diagram of the apparatus with 
certain of the control elements shown diagram 
matically in association therewith. 
While I have shown in the drawings and Will 

herein describe in detail the preferred embodi 
ment of my invention, it is to be understood that 
I do not thereby intend to limit the invention to 
the specific form disclosed, but aim to cover all 
modifications and alternative constructions fall 
ing within the spirit and scope of the invention 
as expressed in the appended claims. 

In the form chosen for disclosure herein, the 
invention is embodied in an X-ray machine O 
having a table upon which the patient is placed. 
A light or X-ray source 2 is mounted for ad 
justment vertically on a column 3 which is car 

tried on a control cabinet 4. Beneath the table 
is mounted a photographic plate holder 5, 

this holder being adjustably secured to the table 
and preferably having a "bucky' diaphragm 
6 (Fig. 3) associated therewith. On the top of 

the control cabinet 4 is a control panel 7, and 
detachably hung on the cabinet is a portable 
motor driven timer 8 of the type disclosed and 
claimed in the cop-ending application of Howard 
H. Osborn, Serial No. 43,379, filed October 3, 1935. 

In accordance with the present invention the 
timer 8 embodies multiple switch mechanism fs 
(Fig. 4) and a control knob. 20, and is associated 
with the bucky diaphragm 6 and with the elec 
trical circuit of the X-ray Source 2 in Such a 
manner that the testing and operation of the 
machine and its control apparatus are materially 
simplified. Such association is shown in the cir 
cuit diagram which is illustrated in Fig. 4 of the 
drawings and will now be described. 

Since the circuit for Supplying energy to the 
X-ray Source 2 is generally old and Well knoWn 
it will be unnecessary to describe it in detail. An 
autotransformer 2 has its primary terminals 
connected to suitable alternating current Supply 
lines L and L2, and the secondary is provided 
with adjustable taps or voltage controls 26A, 26B 
and 26C. One secondary terminal 2' is arranged 
to be connected to one side of the primary of a 
power transformer 22 through a circuit breaker 
32, a wire 33, a contactor 24 and a wire 33, where 
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2 
as the other secondary terminal 2' is connected 
to the other side of the primary of transformer 22 
by means of a Wire 26', the main flament control 
26C and a wire 26'. A filament transformer 23 
has one side of its primary connected to the end 
tap of the winding of transformer 2 by a wire 
23, and has its other side connected through an 
auxiliary filament control 23A and a Wire 23' to 
the control 2 S.C. 
The contactor 24 is normally open and, when the 

ray source 2 is to be energized, low voltage con 
trol current is Supplied from a Secondary trans 
former winding 2 to the actuating coil 28 of 
the contactor through closure of a control relay 
SWitch 39. Thus a lead Wire L3 connects one Side 
of the secondary 2 to one terminal of an actu 
ating coil 3 of the relay 30, while a lead wire 
I4 from the other side of the secondary 27, in 
series with circuit breaker 32, wires 33, 34 and 35 
and parallel branch leads 36, is connected to cor 
responding terminals 38 of a pair of three-ter 
minal outlet sockets 39. A wire 40 and parallel 
branch leads connect the other terminal of 
relay coil 3 to corresponding terminals 42 of the 
sockets 39. One terminal of actuating coil 28 is 
connected by lead 52' to lead L3, while the other 
terminal is connected by lead 52', the relay 3 
and lead 3' to wire 35 and thence through wire 
34 to the other side of the secondary winding 27. 
Thus it will be evident that the relay 30, and 
hence the contactor 24 and the source f2, will be 
energized upon closure of a circuit across the 
terminals 38 and 42. 

For use in preliminary testing of the light or 
ray source 2, a normally open foot switch 43 
is preferably provided for closing the circuit 
across terminals 38 and 42. This SWitch, which 
may be closed by depressing a button 43', is con 
nected across said terminals by the use of two 
contacts A6 and A5 of a three-contact attach 
ment plug 46, which plug is inserted in One of 
the Sockets 39. Wires i and 48 connect contacts 
44 and 45 to the two sides of the foot Switch 43. 
For Siraplicity in use the third terminals 5 

of the two Sockets 39 are interconnected by a Wire 
5, and a wire 52 from one of the terminals 50 
connects the same with lead wire L3 and with 
one end of the contactor coil 28. Thus a source 
of line voltage is provided between terminals 38 
and 50 independently of the relay 3, and this 
Source of line Woltage is employed in operating 
and controlling the timer 8 and the other ele 
ments of the control apparatus, as hereinafter 
more fully described. 
In addition to testing of the ray source 2 

by means of the foot SWitch 43, the invention in 
its preferred form nakes provision for timing the 
operation of the ray source both with and with 
out operation of the "bucky' diaphragm. Thus 
When the control knob 2 of Switch. 9 is in the 
center position shown in Figs. 28 and 4, a pointer 
5 extending radially from the knob points to 

wards the “timer' position and the timer 8 is 
connected into the control circuit of the machine. 
When the knob. 2 is rotated counterclockwise 
(Fig. 28) so that the pointer extends in the direc 
tion of the “bucky timer' position, the timer 
8 is connected to operate in conjunction with 

the “bucky' diaphragm. When the knob. 20 is 
rotated clockwise to the "test' position, a man 
ually operable “test' switch. 9 (Fig. 4) is effec 
tive to control the ray source 2. 
The “bucky' diaphragm 6, as illustrated most 

clearly in Figs. 2 and 3, is slidable on rods 56' 
for movement transversely of the table f l and 
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across the path of the X-rays from the source 2 
to a photographic plate which is placed on the 
plate holder 5 below the “bucky' diaphragm. 
Prior to starting the machine the operator pulls 
the "bucky' diaphragm to the right hand end of 
its travel (Figs. 2 and 3) and during the opera 
tion of the machine the "bucky' diaphragm 
moves at a preselected Speed towards the left, 
to the other end of its travel. 

In one setting of the selecting or control switch 
89, the present invention provides for the inter 
relation of the timed operating period of the 
machine with the shifting movement of the 
bucky diaphragm 8, and to this end the bucky 
diaphragm, in its shifting movement along guide 
rods 56' of frame 56, is arranged to govern the 
closure of a Switch 55 (Figs. 2, 3 and 4) carried 
by the frame 56. As shown in Fig. 4, the switch 
55 is actuated by a pair of lugs or pins 57 and 57 
projecting from one edge of the bucky dia 
phragm 6 in a direction transversely of the 
path of movement of the bucky diaphragm. 
The bucky diaphram, as herein shown, is urged 
to the left by a spring 58 from the full line po 
Sition of Figs. 2 and 3 to the dotted line position 
of Fig. 4, and during such movement its speed is 
governed by a dashpot 59. The cylinder 59' of 
the dashpot is fixed on the frame 36 while a mov 
able piston rod 59' extends therefrom and is 
fixed to a slide member 56' On one of the guide 
rods 56. A link 6' connects the slide member 
56'' to the bucky diaphragm 6 so that the bucky 
diaphragm and the piston rod 59 move to 
gether. By extending the piston rod 59' beyond 
the front of the frame 56, a loading rod 60 is pro 
vided whereby the bucky diaphragm may be 
drawn manually to the right to its full line po 
sition of Fig. 2. In this right hand position the 
bucky diaphragm is releasably held by a spring 
biased latch 6 pivoted on the frame 56 by a 
pin 6 f' and engageable with a hook-shaped 
member d' carried by the frame of the bucky 
diaphragm 6. To initiate its operative return 
movement, the bucky diaphragm 6 may be re 
leased by a release cord 62 which is connected to 
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45 an arm 62' of the latch 6 and extends outwardly 
through the front of the frame 56. As another 
release means for the latch 6, a solenoid 63 is 
mounted on the frame 56, and its core 6A is oper 
atively connected to the arm 62 of the latch 
by a pin 64’ which projects horizontally from 
said armature and extends loosely through a 
transverse hole in the arm 62. Springs 6 and 
62 serve to move the latch 6 to its hook-engag 

ing position. 
Upon release of the latch 6f the bucky dia 

phragm 6 starts toward the left under the in 
fiuence of Spring 58 until it reaches the maxi 
mum speed determined by the dashpot 59. A 
valve rod 65 mounted Within the loading rod 
6 may be employed to Vary the by-pass open 
ing of the dashpot and thereby vary the prede 
termined maximum Speed of movement of the 
bucky. 
As best shown in Fig. 4, the switch 55 comprises 

a pair of normally engaged Spring contacts 55' 
and 55'. When the bucky diaphragm is in its 
left hand position of Fig. 4 the lug 57 engages 
contact 55' to Swing it to the open position shown 
and this open position is maintained by a spring 
latch 66 as the bucky diaphragm is shifted back 
again to the right. During the terminal portion 
of Such right-hand or loading movement, the 
lug 5 engages a hook 6 on the contact 55' to 
move this contact. to an open position. (Fig. 2) 
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beyond the range of contact 55 which is then 
released due to actuation of the latch 66 by lug 

-S 

57. The Switch 55 is then conditioned for closure 
as the bucky diaphragm and its lug 57 return to 
the left, and such closure takes place only after 
the bucky diaphragm has reached its constant 
speed as determined by the dashpot 59. 

O 

Under some circumstances the dashpot control 
of the bucky diaphragm may be used for timing 
the operation of the machine, but for the purpose 
of extremely accurate timing not subject to 
change due to viscosity changes of the fluid in the 

i dashpot, the invention combines with the bucky 

5. 
diaphragm an electrically operated timer of the 
type disclosed and claimed in the hereinbefore 
mentioned Osborn application. 
The action of the bucky diaphragm switch 55 

in producing a coordinated control of the bucky 
diaphragm and the timer. 8 in governing the 
exposure period is obtained through selective Set 
ting of the multiple switch 9 of the timer by its control knob. 20. To this end the multiple switch 
9, as illustrated herein in Fig. 4 comprises eleven 

... switch contacts a, b, c, d, e, f, g, h, i, j, and k, 
each mounted on an individual flexible arm 70, 
all of which arms are carried on an insulating bar 

and are controlled as to position or engagement 
by a cam T2 carried by the shaft 20 of knob. 20. 
The switch 9 and its actuating cam 72 are housed 
within the casing of the timer f3 and a shaft 20 
connecting the cam with the knob. 20 is journaled 
in and projects through the top wall 8' of the 
timer as shown in Fig. 2 so as to support the 
knob. 20 outside of and adjacent to the wall 8. 
On the outer face of the wall 8 there are indi 
cated three positions of the switch, namely, a 
"bucky timer' position, a “timer' position, and a 
'test' position. As mentioned hereinbefore, a 
pointer 75 on the knob. 20 cooperates with these 
indicia to show the setting of the switch 9. 

: In Figs. 28 and 4 the parts are shown in the 
"timer' position wherein the contact a normally 
engages the contact b, the contact d engages 
contact e, and contact f engages contact g, while 
the other contacts of the switch 8 are normally 
separated from each other. When the Switch is 
in the setting shown in Figs. 2 and 4, projections 
73 and 74 of the arms which carry contacts d 
and g respectively are adjacent to opposite sides 
of the cam 12. 
When the knob 2.0 is turned to the right (Fig. 

2a) to indicate "test' position, a large lobe 2 of 
the cam 72 presses the arm 73 upwardly so as to 
connect contacts d, c, and band, in the same 
movement, a pressure link76, between arm 73 and 
an extension of the arm. TO of contact a, shifts 
contact a to an open position with relation to 
contact b. The same closed relation of contacts 
if and g is maintained in the "test' setting, a 
small lobe 72'' on the other side of cam T2 being 
ineffective to shift contact g. 
When the knob 2.0 is turned to the left (Fig.2) 

to indicate the “bucky timer' position, contacts 
a and b remain closed while the connection of 

65 contacts d and e is opened by the action of lobe 
72''. Opening of contacts d and e while contacts 
a and b remain closed is permitted by lost motion 

70 

75 
engage contact c. 

connection 7.6’ between the link 76 and the arm 
of contact a. In such rotation of the cam, lobe 
72 shifts the arm 74 to separate contacts f and g, 
while links 77 and 78, between arm 74 and exten 
sions of the arms of contacts h and d, cause con 
tact h to engage contact i, and contact i to 

As described in detail in the aforesaid Osborn 

3 
application, the timer 8 embodies a synchronous 
drive motor 80 (Fig. 4) acting through reduction 
gearing 80' to rotate a shaft 80' in a counter 
clockwise direction. A pair of collector rings 8 
and 82 are mounted for rotative movement with 
the dial of the timer in a counterclockwise direc 
tion, the rings 8 and 82 being in insulated, non 
rotative relation to each other. Connected in 
series with the rings is a switch 83 having a fixed 
contact 83a carried on the ring 8 and a pivoted 
contact 83b on the ring 82 and normally urged to 
switch closed position by a spring 83c. To open 
the switch 83, a Switch actuating member or pin 
83' is mounted for rotation. With the shaft on an 
arm 80a fast on the shaft, and in Such rotation 
the pin 83' is arranged to engage a lug 83' to 
open the switch 83. To set the timer for a definite 
period, the collector rings and their switch 83 are 
advanced or rotated the desired amount in a 
counterclockwise direction with relation to the 
shaft 80’’ and the pin 83' so as to separate the 
lug 83' from the pin 83', and upon starting of 
the motor 80 the pin 83' is advanced until it Opens 
the switch 83. To permit such advancing of the 
collector rings 8 and 82, spring contacts 8 and 
82' are provided in engagement respectively with 
the edges of rings 8 and 82 as terminals there 
for, and a ratchet means (not shown) may be 
employed to hold the rings 8 and 82 in their set 
position. 
In the “bucky-timer' position of control knob 

20, the normally open hand switch 90 is closed 
by the operator to release the bucky diaphragm 
6 through the establishment of a circuit across 

terminals 50-38 and through the solenoid 63. 
This circuit includes wires 9 and 92 Connecting 
terminal 59 with contact k, contact i and wires 
93 and 94 connecting contact i to the hand SWitch 
90; the hand switch 90 and wires 95 and 96 con 
necting the hand switch 90 to contact h; Con 
tact is and wire 97 connecting contact i with 
one side of solenoid 63; and wires 98, 98 and 99 
connecting the other side of solenoid 63 with 
the terminal 38. This circuit energizes Solenoid 
63 so as to actuate the latch 6 and release the 
bucky diaphragm f6 for movement to the left by 
its spring 58. 

After the bucky diaphragm has attained the 
speed determined by dashpot 59, the movement 
of lug 57 (Figs. 2 and 3) releases hook 67 and 
thereby permits closure of the bucky diaphragm 
switch 55 so as to establish a first circuit through 
the collector rings 8 and 82 and the timer motor 
80 and start the timer 8, and Simultaneously 
to establish a second circuit through the collector 
rings. 8? and 82 and the control relay 30 so as to 
energize the light or ray source 2. 
The first circuit thus established to the tinner 

in the “bucky-timer' setting is across terminals 
38-50, and includes wires 99, 98, switch 55, wires 
00 and Of connecting SWitch 55 to one side of 

switch 83 through collector ring 8, wires 32 
and 103 connecting the other side of switch 83 to 
one terminal of the motor 80, through the motor, 
through wire 04 to wire 9 and thence to ter 
minal 50. 
The second circuit, which is established simul 

taneously to the light control relay 30 when the 
bucky diaphragm switch 55 is thus closed, is 
across terminals 38-42, and due to the fact that 
the coil of the relay 30 is in circuit between 
terminal 42 and L3 the establishment of this 
circuit causes the Source 2 to be energized. The 
circuit acroSS terminals 38-42 includes terminal 
38, wires 99, 98, switch 55, wires 100 and Of, 
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minated by the timer 8. 

4. 
collector ring switch 83, wire 02, wire 95 which 
connects wire 2 to contact d, the contact b, 
and wire 06 which connects contact b with ter 
minal 42. 
Since the collector ring switch 83 is included 

in the circuit which controls source 2 as Weil 
as the circuit which supplies current to the timer 
motor 8, it will be apparent that, when the pre 
set period of operation of the timer 8 has 
elapsed, the consequent opening of the Switch 83 
will cause the source 2 to be deenergized and the 
operation of the timer motor 80 to be stopped. 

In the use of the apparatus in the "bucky 
timer' setting, the valve of the dashpot 59 is set 
so that the period of constant-Speed movement of 
the bucky diaphragm is greater than the period 
set on the timer 8, and hence the bucky dia 
phragm continues movement after the light 
source has been shut off. In this continued 
movement the lug 57 engages contact 55' and 
opens the switch 55 so as to prevent use of the 
apparatus until the bucky diaphragm has been 
reloaded or moved to its right-hand position. 
Even then, the timer must be reset to a position 
away from its stopped position, and the hand 
switch 9 or the release cord must be actuated 
in order to initiate another cycle of Cperation. 
When the exposure is to be made Without the 

bucky diaphragm and simply under the control 
of the timer 8, the control knob. 2 is shifted to 
the “timer' position with the resulting change 
of the relation of the contacts of the nultiple 
switch 39 as hereinbefore described. 

In this setting of the control knob. 2, the Op 
eration of the X-ray is primarily under the con 
trol of hand SWitch 99 in that this SWitch is in 
circuit with both the timer motor 80 and the 
circuit to the control relay 3). The hand Switch 
9) must therefore be held in depressed or closed 
position during the entire operating period, and 
opening of this switch at any time during the de 
sired period will cause the timer to stop and the 
source 2 to be deemergized. In a Secondary 
sense, the operation of the apparatus in this 
setting of knob. 23 is under the control of the 
timer 8, since the timer must initially be set, 
and after being set operates to limit and ter 
minate the operating period despite continued 
closure of the hand. Switch 99. 
The necessary circuit across terminals 62-38 

to energize the X-ray source 2 is provided from 
terminal 42 by wire 66, contacts b, a, wires 85 
and O2, collector rings 82 and 8 and Switch 33 
of the timer, wire () , contacts d, e, wire 94, hand 
switch S0, wire 95, contacts f, g, a wire con 
necting contact g to the junction of wires 93 and 
99, and wire 99 to terminal 38. 
The circuit across terminals 38-59 is provided 

from terminal 33 through wires 99 and , con 
tacts g and f, wire 95, hand switch 9, Wire 93, 
contacts e and d, wire ( , collector rings 8; and 
82 and their switch 83, wires 2 and 93, the 
motor 88, and wires 34 and 9 to terrainai 6. 

in the “test' setting of control knob 26, the 
hand switch 96 constitutes the primary control 
of both the timer and ray Source Operation in a 
manner comparable to the control exercised in 
the “timer' setting, with the distinction, how 
ever, that the period of operation of the ray 
source is not and cannot be limited and ter 

Hence the tinner 3 
may in this setup be used merely as an indicator 
at the option of the user; but in the event that 
the timer is not set by the user, the ray Source 
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2 may be energized, independently of the timer 
and its operation, by the closure of hand Switch 
99 and in a manner comparable to that effected 
by the foot switch 43. 

In the “test setting, the circuit through the 
timer motor and collector ring switch. 83 and 
across the terminals 38-56 is provided from ter 
rainal 33 through wires 99 and f), Contacts g 
and f, wire 95, hand switch 9, wire 94, a wire 

connecting wire 94 to contact C, through con 10 
tacts c and d, wire 6, collector rings 8 and 82 
and their switch 83, wires 2 and 93, the motor 
23, and Wires is and 9 to terminal 5. - 
The circuit for energizing the X-ray control 

relay 3 is across terminals 38 and 42, and in 
this setting of the control knob 26 is provided 
from terminal 38, through wires 99 and 0, con 
tacts g and f, Wire 95, hand switch 9, wires 94 
and , contacts c and b, and wire 06 to ter 
minal 42. 

3 claim as my invention: 
i. The combination, for use with an X-ray 

Eriachine utilizing photographic plates, of Shift 
able raeans movable across the plate during the 

the X-ray inacinine having a synchronous motor 
driving the same and a normally closed Switch, 
In eans including a circuit through said Switch 
operable by said Switch to control both Said motor 
and the X-ray machine, said circuit including 
a pair of ornally open contacts, and control 
means on said first mentioned shiftable means 
operable to close said contacts after said first 
inentioned means has attained a uniform speed 
to coinpiete said circuit and initiate operation of Eg 
said tisner and Said X-ray machine, Said Control 
raears inaintaining said contacts closed for a 
ge iod exceeding the period of operation of Said 
tinner. 

2. The combination, for use with an X-ray ma 
cline utilizing photographic plates, of a Screen 
movable across the plate during the operation of 
the machine, a Spring urging Said Screen in One 
direction, dashpot means rendering uniform the 
movement imparted to said Screen by Said spring, 
locking means for holding Said Screen at one ex 
tireine of its incvement against the action of said 
Spiring, a Solenoid operable When energized to re 

on of the machine, a precision timer for . 
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lease said locking means and free said screen . 
to the action of said spring, a circuit including 
Said Solenoid and a normally open Switch hand - 
operated to complete the circuit, a timer for 
the X-ray machine having a Synchronous motor 
driving the same and a normally closed switch, 
Said SWitch Operating to control both said notor . 
and said X-ray machine, a circuit including said 
last rentioned Switch, said motor and a pair of 
norrlally open contacts, and means, controlled by 
said screen closing Said contacts after the screen 
has attained a uniform Speed to complete said 
last mentioned circuit and initiate operation of 
said tinner and Said X-ray machine, said means 
maintaining said contacts closed for a period ex 
ceeding the period of operation of said timer. 

3. Control apparatus adapted for association 
with the Roentgen ray source of an X-ray ma 
chine, said apparatus comprising a movable 
screen, a precision tinner driven by a Synchronous 
motor and having a stop Switch closed during 
the tined period and opened at the end of said 
period, means for moving said screen, means for 
initiating operative movement of said screen in 
dependently of said timer, electrical connections 
including a switch operable under the control of 
and during:the operative movement of said screen 
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to energize said timer motor and said ray source, 
Said timer motor and said ray source being in 
cluded in said connections so as to be under the 

X-rays, a motor driven timer having a timing . 

control of said stop switch of said timer. 
4. In an X-ray machine having a source of 

Switch, and a movable bucky diaphragm, the 
combination of control means having a plurality 

10 of settings, electrically operated means for ini tiating movement of said bucky diaphragm, a 
control switch operated by said bucky diaphragm 
in its movement, and a hand switch, said control 
means having electrical conductors, associated 
therewith and operatively connected in a first 

5. Setting of said control means to connect said 
hand switch in circuit with said electrically op 
erated means for initiating movement of said 
bucky diaphragm, to connect said conductors to 
provide a circuit through said control SWitch to 
place Said bucky diaphragm in operative control 
of said timer and said source for starting opera 
tion of the timer and said source, and to con 
nect said conductors to form an energizing cir 
cuit for said ray source including said timing 
Switch whereby to place said timer in control of 
said Source to terminate operation of said source, 
Said control means being operable in a second 
setting to connect said conductors to form an en 
ergizing circuit for said ray source including said 
hand Switch, said motor, and said timing Switch, 
whereby to place said hand switch in control of 
the starting and stopping of said timer and said 

35 

source and to place said timer in a dominating 
control of said source to stop the same regardless 
of the closure of said hand Switch, and said con 
trol means being operable in another setting to 
connect Said conductors to form an energizing 
circuit for said ray source including said hand 
Switch and said motor whereby to place said 
hand switch in control of the starting and stop 
ping of Said timer and in control of the starting 

* and stopping of said source independently of the 
Operation of said timer. 

5. In an X-ray machine having a source of 
X-rays, the combination of a synchronous motor 
driven adjustable precision timer for stopping the 
machine after a preselected interval of opera 
tion, and a movably mounted bucky diaphragm 
adapted to be moved during said interval, means 
for moving the bucky diaphragm at a uniform 
rate, and means operatively interconnecting the 
timer, the source of X-rays, and the bucky dia 
phragm operable to effect an interrelated control 
of the period of operation of said source of X 
rays by said timer and the bucky diaphragm 
movement. 

6. In an X-ray machine having a source of 
X-rays, a bucky diaphragm, means for moving 
the bucky diaphragm at a uniform rate, a syn 
chronous motor-driven precision timer operable 
to stop the machine after a preselected time in 
terval, a control circuit for said X-ray source 
including said timer, and means actuated by 
said bucky diaphragm and associated with said 
control circuit operable to initiate the operation 
of said timer and said source of X-rays. 

7. In an X-ray machine having a source of 
X-rays, a timing mechanism therefor including 
a device operable after a predetermined time to 

70 stop said mechanism and to deenergize said ray 
source, a common control means for starting the 
operation of said mechanism and for energizing 
said source, and a control circuit for deenergiz 

sing said source operatively associated with the 
device of said timing mechanism to deemergize 
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Said source after a preselected time interval, a 
shiftable screen movable through an operating 
stroke from a rest position to a predetermined 
Speed and thereafter in the balance of Said 
stroke at the predetermined speed, and means 
governed by said shiftable screen to actuate said 
Common control means to energize said Source 
and start said timing mechanism after Said screen 
has attained said predetermined speed. 

8. In a ray producing apparatus, a source 
of rays, a shiftable element, power means oper 
able to shift said element, governing means for 
maintaining a uniform rate of movement of Said 
shiftable element after it has attained the pre 
determined rate, a control circuit including an 
adjustable precision timer operable to terminate 
the operating period of said ray source, means 
in said control circuit actuated by said shiftable 
element after it has attained the predetermined 
rate of movement to initiate Operation of Said 
timer and said ray source, and means for mov 
ing said shiftable element. 

9. An apparatus comprising, in combination, a 
first operating element, a shiftable element, 
means including a spring and a hydraulic gov 
erning means for driving Said shiftable element 
from a rest position up to a predetermined speed 
and thereafter continuing the movement of said 
element at said predetermined speed through an 
operating stroke of said shiftable element, a con 
trol circuit for Said first operating element in 
cluding an adjustable timer operable to termi 
nate the Operating period of Said first operating 
element, a Switch in said control circuit closed 
by Said shiftable element after it has attained 
said predetermined speed to initiate Operation 
of said timer- and said first operating element, 
and means for releasing said Spring to initiate 
operative movement of said shiftable element. 

10. In an X-ray machine having an X-ray 
tube and photographic plates adapted to be ex 
posed to the X-rays from the tube, a bucky dia 
phragm shiftable across the plate intermediate 
the plate and the X-ray tube, means for shifting 
the bucky diaphragm including a spring cocked 
by manual movement of the diaphragm in one 
direction and hydraulic fluid governing means 
for maintaining a predetermined rate of move 
ment after the bucky diaphragm has been 
brought up to that predetermined rate, a con 
trol circuit for the X-ray tube including an ad 
justable timer operable to terminate the oper 
atting period of the X-ray tube after a prede 
termined interval, a switch in said control cir 
cuit operable by said bucky diaphragm after it 
has attained the predetermined rate to close the 
control circuit and initiate operation of said 
timer and the X-ray tube, and means for re 
leasing Said bucky diaphragm to the action of 
said cocked spring. 

11. The combination, for use. With an X-ray 
machine, of a synchronous motor driven pre 
cison timer, means operatively connecting said 
timer to control the termination of the period 
of operation of the X-ray machine, a reciprocably 
mounted bucky diaphragm, means for moving 
Said bucky diaphragm in one direction during 
an exposure, and means operated by said bucky 
diaphragm during the movement thereof con 
trolling the initiation of operation of Said timer. 

12. The combination, for use with an X-ray 
machine, of a synchronous motor driven timer 
controlling the termination of the period of 

- Operation of the X-ray machine, a circuit in 
cluding said timer and a pair of normally open 
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contacts, Said contacts when closed functioning 
to start the machine and said timer simultane 
Ously, a movable bucky diaphragm, means for 
moving the bucky diaphragm, and means oper 
able by the bucky diaphragm after a predeter 
mined movement thereof to close said contacts 
and maintain the same closed longer than the 
period for Which the tinner is set. 

13. In an X-ray machine, the combination of 
a timer Operable to control the period of oper 
ation of the X-ray machine, a control Switch 
having a plurality of settings, a movable bucky 
diaphragm, electrical connections effective in 
One Setting of said control SWitch to form a cir 
Cuit including Said tinner and a SWitch operable 

by the bucky diaphragm in itS movement to 
energize and initiate operation of said timer, a. 
hand SWitch, electrical means including a Sec 
Ond circuit connected in Said. One. Setting of Said 
control SWitch to include Said hand SWitch and 
operable under the control of said hand switch. 
to initiate operative movement of said bucky 
diaphragm, and electrical connections to said, 
hand Switch providing a third circuit connected 
in another setting of said control Switch to in 
clude said timer and said hand SWitch and ren 
de Said hand switch effective through said third. 
circuit to govern directly the starting and stop 
ping of Said timer. 
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