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TIME OPERATED CIRCUIT CONTROCLLER
John Frederick Timmons, Cleveland, Qhio

Continuation of application Serial No. 94,953,
November 30, 1938. This application July 10,
1939, Serial No. 283,667

(CL 280—38)

4 Claims.

This invention relates to an improved time op-
erated circuit controller and is a continuation of
my application filed August 8, 1936, Serial No.
94,993, allowed November 30, 1938.

One object of the invention is to provide a time
operated circuit controller which will be operable
for opening and closing an electric circuit after
the passage of a predetermined time interval.

A further cbject of the invention is to provide
apparatus of this character wherein the prede-
termined time interval prior to opening or closing
of the electric circuit may be varied within a
relatively wide range.

Another object of the invention is to provide a
time operated circuit controller having an im-
proved electromagnetic clutch which will be op-
erable for insuring quick response to the time
operated mechanism employed for opening and
closing the circuit.

A Turther object of the invention is to provide
a time operated circuit controller employing
means for indicating a predetermined time inter-
val for opening or closing a circuit, and also
means for making a permanent record of given
predetermined time settings so that the first
means may be set to aline with the second means
at any one of the given predetermined time set-
tings so that the circuit may be opened or closed.

A further object of the invention is to provide
a time operated circuit controller which lends
itself particularly well for use with X-ray ma-
chines and which will employ means enabling
an X-ray technician or operator to preset the
time interval for energization of an X-ray tube in
accordance with the requirements of a given X-
ray operation so that the X-ray tube will be en-
ergized during the preset time inferval and will
be deenergized at the exact end of said time
interval.

A further object of the invention is to provide
a time operated circuit controller having a con-
tinuously operable synchronized motor, an elec-
tromagnetic clutch and a cam operable by en-
ergization of the electromagnetic clutch, said cam
being engageable with an adjustable switch mem-
ker for cpening or closing contacts controlling
an electrie circuit, the switch member being ad-
justable for engaging the cam after the passage
of a given predetermined time interval.

A still further object of the invention is to
provide a time operated circuit controller having
a drum provided with indicia relating to opera-
tions to be carried out in a given time interval,
and mechanism including a scale having indica-
tions for cooperating with the indicia for indicat-
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ing time required for completing a given cpera-~
tion, said mechanism including a pointer for in-
dicating on the scale a given preset time inter-
val, and means for opening or closing a circuit
after passage of the time interval indicated by
the pointer on the scale.

Other and incidental chjects of the invention
not specifically mentioned hereinbefore will be-
come apparent during the course of the following
description.

In the drawings forming a part of my appli-
cation:

Figure 1 is a fragmentary perpective view of
my improved time operated circuit controller.

Figure 2 is an enlarged detail perspective view
better showing a portion of the drum, together
with the meters cooperating therewith.

Figure 3 is a vertical sectional view showing
the relationship between the drum and the
mechanism for eiffecting control of the length
of the time interval taking place preliminary to
shifting certain of the contacts for controlling
the electric circuit.

Figure 4 is a schematic diagram showing the

5 entire mechanism.

Figure 5 is an enlarged front elevation show-
ing the meters and the time interval controlling
mechanism as they would appear in relation to
the drum.

Figure 6 is o top plan view of the operating
mechanism.

Figure 7 is a rear view of said mechanism.

Figure 8 is a front view of said mechanism.

Figure 9 is a wiring diagram.

Figure 10 is a detail plan view showing a slight-
ly modified control mechanism.

Referring now more particularly to the draw-
ings, wherein like numerals of reference will be
seen to designate like parts throughout the vari-
ous views, the numeral | indicates in general a -
casing which is of pressed metal or any other
desired material. The casing may, of course, be
of any shape desired but will be seen to include
a cover 2 which is provided with a slanting or in-
clined front wall 3. The top 2 is formed with a
laterally extending cpening § and said opening
communicates at one end with a vertically ex-
tending slot &.

Beneath the cover 2, the casing | is provided
with a rectangular opening § which extends lat-
erally substantially the entire width of said cas-
ing. Mounted in the opening 6 is a panel T
preferably of insulating material. The panel is
formed with a plurality of laterally extending
slots 8, & and 19. Vertically extending slots (1
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and {2 are also provided in the cpposite ends of
the panel. Mounted in the slot 8 is a lever 13,
the purpose of which is to control the filament
current to an X-ray tube, in a conventional man-
ner. Levers {4 and 15 are mounted, respectively,
in the slots 9 and 18 and serve to control the oui-
put of an autotransformer which is contained
within the casing. It should be understood that
the autotransformer and the controls therefor, as
well as the filament contrcl, are all of conven-
ticnal construction. The structure shown may,
of course, be varied to suit conditions prevailing
at certain installations. A lever (8, in the slot
12, is effective for controlling the power level.
The lever 18 may be electrically or mechanically
connected to the power level indicator 31 so that
the power level indicator will show which posi-
tion the lever (8 is in high or low power. Con-
nected to the power lever 18 is a switch to effect
a range change electrically of millimeter 35.
That is meter will be connected on “high” range
for high power lever setting and low range for
low power lever setting. A lever [T in the slot
{1 serves as an off and on switch.

As best seen in Figures 1, 2, 3 and 5 of the
drawings, there is mounted, within the cover 2,
a drum {8. The drum 18 is provided at one end
with g rotating disc 19 which is formed with a
- serrated edge 28, which edge projects through

the vertically extending slot § in the cover for &

manual engagement. As best seen in Figure 2,
the drum 18 is provided with a plurality of
spaced lines 21 at one end of each of which
is indicia 22 relating to a particular X-ray

operation. A plurality of arrows 22 are located <

adjacent certain indicia and the purpose of these
arrows will be sst forth in more detail herein-
after,

Mounted in the laterally extending opening

4 in the cover 2, is a meter assembly indicated ¢

generally by the numeral 24. The meter assem-

bly, as best seen in Figure 2, comprises a casinz

25, which casing is provided with walls 26 and 27
tapered toward their upper ends and meeting at

said upper ends to define a relatively thin edge 4

28 which is located in close spaced relation to
the lines 2{ on the drum 8. The front wall 27
comprises a lower portion £9 which is of cpague
material and an upper portion 3¢ which may bs

of glass or other transparent material. The ©

lower portion of 27 which is marked 29 may b=
provided with adjustment screws mounted in it
to permit setting the meter needles on either
normal or suppressed zero points. The portion
33 overlies a plurality of meter scales 3f, 82, 33,
34 and 85. It should be understoed that the
meter scales may be associated with meters of
any desired type. The meters shown are those
used in conjunction with X-ray equipment.

More specifieally, the meter 2i indicates the ¢

power level while the meter 22 is a primary volt
meter. The meter 33 is a filament current meter
and the meter 35 is employed for measuring the
current to the anode of the X-ray tube in the

X-ray system. The meter 24 is used for indi- G

cating the time duration of energization of the
X-ray tube. This meter and the apraratus as-
sociated therewith will be fully described here-
inafter. The scales 31 through 85 are each pro-

vided with graduations in an arcuate path and 7

said graduations are extended by lines 8% to the
edge 28 so that certain of them will be alined
with indicia located on the drum.

Reference is now had to Figures 3, 6, 7 and 8
of the drawings, wherein is shown in detail the
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time control mechanism which will regulate the
interval of time during which an X-ray tube is
energized. It should be understood that al-
though the mechanism has been shown in con-
junction with an X-ray fube, it may be employed
for controlling energization or the like of any
apparatus for any predetermined period of time.
The time control mechanism is to be mounted in
the casing or cabinet { beneath the cover 2
thereof. The time control mechanism includes
a base §7 which is rectangular in contour and
is mounted, as best seen in Figure 3, in the cab-
inet on g plane jnclined to the vertical. The pur-
pose for mounting the base, with the time con-
trcl mechanism thereon, in this manner will be
hereinafter set forth., Mounted on the base near
one end thereof is an electric motor 38 of the

" synchronous type. The motor is provided with

a drive gear 89 which meshes with a gear 40
mounted cn a drive shaft 41. Brackets 42 and
43, mounted on the base near the front thereof,
support the drive shaft &1, said bracket 43 also
defining journaling means for one end of a cam
shaft 44, which cam shaft has a pinion 45 ro-
tatable thereabout. The pinion 45 meshes with
a driving worm #8 which is carried at the oppo-
site end of the drive shaft &1.

The cam shaft 44 is supported near its other
end. by a bracket 47 which is mounted on the
base and which bracket also serves to mount the
elements of an electric magnetic clutch 48. The
clutch 48 includes a cup-shaped magnet 43 which
has an annular opening 50 in which is mounted
a magnet ceoil El. The element 49 is located
axially of the cam shaft 44 and said cam shaft
is rotatable freely through said element. The
clutch 48 also includes a driven disc 52 which
disc includes a core 53 which is secured to the
cam shaft 44 by means of a set screw 54 and a
disc portion 85. The driven disc 52 also in-
cludes an intermediate non-magnetic ring 56
which is loeatéd outwardly, radially, of the disc
portion §5, and said driven disc 52 also includes
an outer ring 57 of the same material as the
disc B3. The driven disc 52 is rotatable with
the cam shaft 44 and said disc is limited against
inward movement toward the inner face of the
magnet element 49 by a roller thrust bearing
88. "The electromagnetic clutch assembly 48 also
includes a driving disc or ring 59 which includes
a ring member of soft iron 89 and a slightly
resilient disc 61 which connects the ring mem-
ber 69 with a hub 62 which surrounds the cam
shatt 44. The hub 62 has mounted thereon the
pinion 45.

Mounted cu the cain shaft 44 at its opposite
end is a cam 63 held in position on the shaft
by a set screw 64. It will be understood that
rotation of the shaft of the synchronous motor
€8 will impart rotative movement to the gears
29 and 48, to the drive shaft 41. Rotation of
the drive shaft 4f will impart rotation to the
pinion 48, whereupon thé driving dise 59 will be
rotated about the cam shaft. Upon energization
of the magnet coil 81 of the magnet element 49,
the ring member 69 will be drawn into engage-
ment with the driven ring 52 and the cam shaft
will be rotated for rotating the cam. The thrust
bearing 58 will limit movement of the hub 53 in-
werdly so that-the driven ring or dise 52 will be
prevented from engaging the end face of the
magnet. Therefore, during energization of the
maghnet coil §1, the driving and driven discs will
be engaged and the cam will be rotated.

Fitted about the cam shaft 44 adjacent the
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rear face of the bracket 47 is a relatively small
drum 65. The drum 65 has normally trained
thereabout a cable 68 to the opposite end of
which is connected a retractile spring 61. The
opposite end of the spring is connected to a post
68 on the base 31. The cable §6 cooperates with
the drum-85 and the spring 67 for rotating the
cam shaft 44 to initial starting position upon
deenergization of the magnet coil 51 of the elec-
tromagnetic clutch and consequent separation cf
the driving and driven discs.

An adjusting screw 69, mounted in a bracket
18 on the base near the rear side thereof, en-
gages a tongue 11, shown in dotted lines in Fig-
ure 8, which depends from the drum 65. The
screw 69 can be shifted for regulating, to a small
degree, the position of the cam when in inorera-
tive position.

Mounted above the base 37 on mounting posts
12, which mounting posts are adjustable in elon-
gated openings 13, is a mounting yoke T4. The
yoke 14 has its bight portion 75 disposed in par-
allel spaced relation to the cam shaft 44 and to
the electric magnetic clutch assembly. A switch
mounting block: 15, of insulating material, is
swingingly connected between the arms of the
veke 14 by a control shaft T1. The shaft 17
extends through the mounting block T4 and
through the arms of the yoke and is counter-
bored at its outer end to receive, as best seen
in dotted lines in Figure 6, 2 stem 78. The stem
18 carries a lever 79 thereon, which lever ex-
tends in substantially vertical alinement with
the switch mounting block 16. A spring 80,
mounted on the switch mounting block 16 at one
side thereof, has its free end engaging the lever
and yieldably holds said lever in substantial aline-
ment with said block 16. Tt should be under-
stood, however, that the lever 19 is movable with
respect to the block 16. Carried on the lever 13
at its outer face and rotatable thereon, is an
operating bearing 81 of the roller type. The
operating hearing 81 is rotatably held on the
lever 19 by a screw 82. As will be clearly seen
in Figure 6, the operating bearing is disposed
in alinement with the edge of the cam 63 so that
when said cam is rotated a predetermined dis-
tance, the operating bearing will be engaged. A
pair of switch members 83 and 84, of spring
metal, are mounted on the switch mounting block
16 and are disposed in substantially superposed
position one with respect to the other. The
switch members carry contacts 85 and 86 respec-
tively, and the switch member 84 carries, at its
upper end, an engaging screw 87 of insulating
material which is engageable by a side edge of
the lever 79. It will be understood that engage-
ment of the operating bearing 81 hy the cam will
shift the lever 19 and separate the contacts 85
and 86 for opening an electric cireuit to a cir-
cuit breaker or the like which controls a trans-
former that furnishes high voltage supply to an
X-ray tube anode. It should be further under-
stood that, instead of opening the contacts 85
and 85, they may be so arranged that they will
becorme closed upon engagement of the operat-
ing bearing by the cam.

A toggle switch 88 is mounted st the forward
side of the base 27 and is provided with a lever
89, The lever 89 is engageable by a control arm
89 carried on a coupling 81, which coupling has
one end thereof connected with the shaft 11 and
the other end connected with a shaft 99 which,
as best seen in Figure 3, extends upwardly be-
nesth the drum and into the meter assembly

5
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behind the scale 34. The shaft 92 is provided
with a relatively large gear 93 at its upper end.
The gear 93 meshes with a pinion 94 carried
on a stem 85 which stem extends through the
front wall of the meter assembly. A knob 96 is
mounted on the end of the stem and is adapted
for manual engagement. A pointer 97 is con-
nected with the gear $3 and shaft 02 and, as
best seen in Figure 5, is adapted to travel over
the scale 84, which is graduated in units of time.
It will thus be seen that by rotating the knob
98, the shaft 92 will be rotated for swinging the
shaft 71, with the block 16 thereon, in the yoke
7A. Bwinging of the block 16 will effect; swinging
of the lever 13 with the operating bearing 81
thereon, toward or away from the edge of the
cam 63. The operating bearing and lever are so
positioned with relation to the pointer 97 that

- when said pointer indicates a quarter of a sec-
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ond on the scale 34, the cam will rotate, after
energization of the motor 38, and will engage or
disengage the contacts 85 and 86 after the pas-
sage of the predetermined time interval, i, e.,
one quarter of a second. The knob 95 may be
rotated for positioning the pointer at sixteen
seconds, for example. When this is done, the
motor is automatically started, Upon energiza-
tion of the magnetic clutch, the cam will rotate
and engage or disengage the contacts after the
passage of the sixteen second interval. As soon
as the clutch is again deenergized, the spring 67
will return the cam to its original position, when
it will be ready for a further operation.

The operation of the invention should be ob-
vious from the foregoing description. However,
it is believed that a brief summary will not be
out of place. As heretofore stated, the drum (8
is provided with longitudinally extending marked
off places throughout its circumference and said
marked off places each have thereon indicia re-
lating to an X-ray operation. By again referring
to Figure 2 of the drawings, it will be seen that
the word “Esophagus” has been written on line
23 on the drum. This means, of course, that
data on the line opposite the word “Esophagus”
relates to the necessary setting of the X-ray ma-
chine preliminary to X-raying the esophagus.
One of the arrows 23 will be noted to the left of
the word and in line with an arrow on the low
side of the power level meter. This, of course,
indicates that the esophagus is to be X-rayed
at low power. Another of the arrows is seen
above certain of the filament current scale mark-
ings. For example, above the extended scale
marking indicating 3%. This, of course, means
that the filament current indicator will be set at
this point for X-raying the esophagus. The
time indicating meter 24 is set in accordance
with an arrow 23 which indicates the proper
length of time for energization of the X-ray tube
for this operation. On the tube current scale
will be placed an arrow indicating the proper
current in milliamperes for the X-raying of the
esophagus.  All that is necessary will be to close
the circuit through the auto transformer from
a suiteble power source, when the motor 38 will
be caused to rotate and, of course, as heretofore
described, the driving disc 59 will be caused to
rofate in the elsctromagnetic clutch assembly.
When the circuit is closed through the magnet,
coil 81, by means of a suitable push button or
other eirenit closer, the cam is caused to rotate
for the predetermined time interval set on the
scale 34, after the passage of which interval the
contacts will be opened. It should be understood
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that while the contacts are closed the high ten-
sion current is being supplied to the anode of
the X-ray tubs for effecting the desired X-raying
operation. When the contacts are cpened, after
the passage of the predetermmcd_ time interval,
the cireuit breaker in the primary circuit of the

1g‘1 tension transformer will open and the X-ray
tul will be deenergized.

The circuit breaker or contactor is shown dia-
grammatically at 98 in Figure 9, which figure is,
of course, a wiring diagram, representing one of
several methods in conventional use. As here-
tofore stated, as soon as the press button is re-
leased, the coil 5f is decnergized and the cam
shaft will be retuined by the spring €7 to the
normal starting position so that the machine wiil
be ready for the nexi X-raying operation. Any
number of Z-raying operations may be indicated
cn the drum. The mdlcauors on the meters wili,
of course, cooperate with the arrows on the drum
so that the proper settings for the meters may
he assured prelimingry to energization of the
X-ray tube. The switch 88 is so arranged that
energization of the X-ray tube may not take
place until the opeiator has turned the time
control to a predetermined setting. In this man-
ner, danger of injury to the X-ray tube is pre-
vented.

In order to cbtain a rapid understanding of
the .operation of the time control mechanism,
Pigure 4 has been inserted. This figure, as helke-
tofore stated, is a schemdtic diagram. It dis-
closes the entire path of the operation from the
synchrenous motor through the reduction gear-
ing and magnetic ciutch to the cam, which is
engageable with the operating kearing for swing-
ing the lever and energizing the X-ray tube for
a3, predetermined time interval, which time inter-
val will be varied by movement of the lever with
respect to the cam.

Referring to the modification of the invention,
as shown in Figure 10 of the drawings, the nu-
"meral 169 indicates a portion of a drum which is
of identical construction to the drum (& The

drum 160 has lines 181 thereon which are adapted s

to confront an edge (82 of a casing. Instead of
employing meters, as shown in the preferred em-
bodiment of the invention, I employ, in this em-
bodiment, a piurality of contacts 183 which are

selectively engageable by a switch arm 184 which =g

is operated by 2 knob #85. The contacts (83 have
lines 185 extending therefrom to the edge 192 so
that said lines may be alined with arrows on the
drum for indicating proper settings for an X-ray

tube for operations, indicia relating to which is ;

carried on the drum. Summarizing, the modifi-
cation of the invention merely discloses an alter-
nate form of control for filament current or the
like, which alternate form will cooperate with the
drum in the same manner that the scales of the
meters in the preferred form will cooperate with
said drum.

Having thus described the invention, what I
claim is: :

1. In a time operated circuit controller, a mo-
tor, a cam shaft, a driving ring rctatable abeut
the cam shaft, means for transmitting continuous
constant speed rotative movement from the motor
to the driving ring, a driven ring fixed on the

cam shaft, electromagnetic means operabie for j

locking the driving ring to the driven ring for
imparting rotative movement to the cam shaft, a
cam fixed on the cam shaft, switch mounting
means, switch members on the means and having
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contacts, a lever associated with the switch
mounting means and movakle therewith and en-
cageable with one of the switch members, and
means connected with the lever and engageable
with the cam upon rctation of said cam a pre-
determined distance for shifting the lever and
the contacts for controlling an electric circuit.

2. In a device of the class described, a switch
mounting block, switch members mounted on the
block, a yoke for adjustably mounting the switch
mounting block on a supporting_surface, a lever
associated with the mounting block and movable
with. respect thereto, said lever being engageable
with one of the switch members, 2 bearing carried
by the lever, an electromagnetic clutch including
a magnet, a driving ring and a driven ring, a cam
shaft extending through the clutch, means an-
choring the driven ring to the cam shaft, a thrust
bearing between the driven ring and fhe magnet
for limiting movement of the driven ring and
driving ring toward the magnet, a motor, means
for imparting rotative movement from the motor
to the driving ring, a cam on the cam shaft, said
magnet being energizable for shifting the driv-
ing ring into engagement with the driven ring
for imparting rotative movement to the cam shaft
and cam whereby the cam will be caused to ro-
tate for engaging a portion thereof with the bear-
ing for shifting the lever and shifting one of the
switch members for controlling a circuit, and
means on the cam shaft operable for returning
the cam and cam shaft to original inoperative
position upon deenergization of the magnet, said
switeh mounting block being movable for shifting
the bearing toward or away from the cam for-en-
abling a predetermined time interval to elapse be-
fore engagement of said switch member.

3. In a device of the class described, a motor,
a cam shaft, an electromagnetic clutch associated
with the cam shaft and including a magnet hav-
ing a winding, a driven ring connécted with the
cam shaft and disposed adjacent the magnet, a
driving ring rotatable about the cam shaft, means
for imparting rotative movement from the motor
to the driving ring, means for limiting inward
movement of the driving and driven rings toward
the magnet, energization of thée winding of the
magnet effecting electromagnetic connection be-
tween the driving and driven rings for imparting
rotative movement to the cam shaft, a cam on the
cam shaft and engageable with the cam after the
passing of a predeftermined period of time for
controlling an electric circuit.

4. In a device of the class described, a motor,
a pair of cooperating contacts, an electromagnetic
clutch including a meagnet, a driven ring and a
driving ring, said magnet having a winding, a2 cam
shaft extending through the magnet and through
the driven ring and driving ring, means connecting
the driven ring with the cam shaft, a cam car-
ried by the cam shaft, means for imparting ro-
tative movement from the moter to the driving
ring whereby upcn energization of the winding
rotative movement will be transmitted to the cam
shaft through the driven ring, a cam on the cam
shaft, and means engageable with the cam and
movable for shifting certain of the contacts and
changing their normal contact relationship, said
last mentioned means being shiftable toward or
away from the cam for predetermining the time
interval for changing the normal contact re-
lationship.

JOHN FREDERICK TIMMCNS.



