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UNITED STATES

PaTeEnT OFFICE.

AUGUST J. OEHRING AND ALBERT L. TUCKER, OF CHICAGO, ILLINOIS, AS-
SIGNORS TO THE WESTERN ELECTRIC COMPANY, OF SAME PLACE.

CIRCUIT-CONTROLLING APPARATUS FOR SCENIC THEATERS.

SPECIFICATION forming part of Letters Patent No. 555,114, dated February 25, 1896.
Application filed May 13,1895, Serial No. 549,136, (No model)

To all whom it may concern:

Be it known that we, AUGUST J. OEHRING
and ALBERT L. TUCKER, citizens of the United
States, residing at Chicago, in the county of

5 Cook and State of Illinois, have invented a

certain new and useful Improvement in Cir-
cuit-Controlling Apparatus for Scenic Thea-
ters, (Oehring Case No. 10, Tucker Case No.
3,) of whieh the following is a full, clear, con-

10 cise, and exact description, reference being
had to the accompanying drawings, forming
a part of this specification.

Our invention relates to circuit-controlling
apparatus more particularly designed for use

15 in connection with scenic theaters.

The object of our inventionis to provide au-
tomatically-actuated devices for controlling
the circuits through the several series of
translating devices employed in lighting and

20 otherwise producing the scenic effects, so that
the several circuits may be closed and opened
at the proper times and the strength of the
current controlled as desired.

In the preferred form of our invention we

25 provide a shaft adapted to be rotated once
during the continuance of the performance of
theseenic theater, radial arms being provided
upon the rotatingshaft adapted to engage in-
termediate mechanism to operate a series of

30 switches placed respectivelyin the several cir-
cuits to be controlled. The radial arms are
so adjusted angularly upon the shaft that a
switch will be thrown at the proper time by one
of the arms to close the eircuit which it con-

35 trols,andlater, at the expiration of a predeter-
mined time, a second arm will act to open the
circuit through the switeh. A drum is also
provided adapted to be rotated once during
the continuance of the performance. Upon

40 itssurface are provided a series of lugs or pro-
jections which as the drum rotates are adapted
to engage and close together pairs of contact-
points. The pairs of contact-terminals are
connected, respectively, through a series of

45 electromagnets, each two of which control a
clutch, which when moved in one direction
causes the traveling contact of a rheostat to
move in one.direetion to cut out resistance,
and which when moved in the opposite direc-

5o tion causes a cutting in of resistance. One
clectromagnet of each pair serves to move

the cluteh in one direction, while the other
magnet moves the clutch in the opposite di-
rection. The clutch hasa middle or neutral
position, and when it occupies this position 55
the traveling contact of the rheostat remains

at rest. A third electromagnet is provided
in connection with each pair of electromag-
nets, and is connected in circuit with two
pairs of normally-separated contact-points 6o
adapted to be closed together by the travel-
ing contact of the rheostat as it reaches either
end of its travel to actuate said third electro-
magnet and bring the spring to its neutral
position, thus causing the traveling contact 65
to come to rest.

The projections on the drum are so ar-
ranged relatively to the arms of the rotating
shaftthatfirst the switeh of acirenitis thrown
to close civeunit therethrough, then a drum 7o
projection engages its pair of contact-points
to close circuit through the electromagnet
that effects the movement of the traveling
contact in a direction to cut out resistance.
When the traveling contact of the rheostat 73
reaches the end of its travel it effects the
closing of the circuit through the third elec-
tromagnet to thereby bring the traveling con-
tact torest. Asthe drum continues to rotate
a second projection thereon closes together 8o
the members of the pair of contacts that con-
trol the ecircuit through the electromagnet
that effects movement of the traveling con-
tact of the rheostat in a direction to cut in
resistance. When the traveling contact of 8
the rheostat reaches the end of its travel, cir-
cuit is closed through the third electromagnet
to again bring the traveling contact of the
rheostat to rest. Immediately after an arm
upon the rotating shaft engages the interme- go
diate mechanism connected with the switch
to open the cireuit. '

We will describe our invention more in de-
tail in connection with the accompanying
drawings, in which—

Figure 1 represents diagrammatically the
apparatus of our invention. Fig. 2isa view

in elevation of a portion of the apparatus
illustrating the relative positions of the cir-
cuit-controlling switches, the rotating shaft, rsc
and the rotating drum. Fig. 3 is a detail
view of the clutch mechanism for controlling
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the movement of the traveling contact of the

rheostat. Fig. 4 is a sectional view on line
4 4, Fig. 3. Fig. 51is a sectional view on line

o

55, Fig. 3. Tig. 6 is a detail view of the re-
leasing mechanism operated by the electro-
magnet, the cireuit through which is con-
trolled by the traveling contact of the rheo-
stat. TFig. 7 is a view in elevation of a rheo-
stat and the mechanism for operating the
same. I'ig. 81is a detail view of an attach-
ment for throwing the traveling contact into
or out of operation. Fig. 0isa similar detail
view showing the traveling contact thrown
out of gear. Fig. 10 is a detached view of
the plunger of the above attachment. TFig.
11 is a view looking in the direction of the
arrow in Fig. 9. TFig. 12 is a view partially
in section of a semiautomatic device for con-
trolling the movement of the traveling con-
tact of the rheostat. Fig. 13 isa detail view
of the manual lever employed therein. T'ig.
14 is a detached view of the clutch-releasing
mechanism, Iigs. 15 and 16 are similar views
showing the elements in the different posi-
tions which they may occupy.

Like letters refer to like parts in the several
figures.

Referring to Figs. 1 and 2, a series of
switches ¢ @ a are provided, cach switeh be-
ing connected in circuit with a rheostat b and
the translating devices ¢.  The switehmay be
of any preferred construction, but we prefer-
ably employ a switch, as illustrated, in which
the eircuit is elosed when a plunger ¢’ is thrust
inward and opened when the plungeris with-
drawn. Alink «® connects the plunger ¢’ with
a lever a® pivoted ata'.  Thelever a? is bifur-
cated at the lower end and carries upon one
of its members, ¢, a roller ¢® extending hori-
zontally in one direction, while upon the other
member,a’,is provided a roller a®extending in
the opposite direction. Below the lever ¢’ is
provided a shaft d, adapted to he rotated once
during the continuance of the scenic-theater
performance. Upon the shaft d are provided
a series of arms, two arms being provided in
connection with eachof thelevers ¢  Oneof
the arms, ', of each pair is mounted upon the
shaft so that at the proper time in the rota-
tion of the shaft « it will engage the roller af,
thrusting the same upward and moving the
upper end of the lever a® to the left, as seen
in Fig. 2, to close the cirvenit. The second
arm, (?, of the pair is mounted upon the shaft
in such an angular position relatively to the
arm d’ that at the end of the predetermined
time it will engage the roller of, thrusting the
same upward to move the upper end of the
lever a®to the right and thus open the circuit
through the switch. Upon the end of shaftd
is provided a gear-wheel * adapted to mesh
with a gear-wheel d* mounted to rotate with a
drum e.

Upon the perviphery of the drum are pro-
vided a series of Jugs or projections ¢/, which
may be adjusted for a short distance around
the cireumference of the drum through the
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agency of the serews ¢* and slots ¢°. In the
plane of travel of each lug is provided a pair
of contact-springs e! €, normally out of con-
tact. For each switeh there are provided two
pairs of contacts and two lugs upon the drum,
adapted respectively to engage the pairs of
contacts. Omne pair of contacts, e¢' &, is con-
nected through an electromagnet f, which,
when energized, acts upon an armature // car-
ried upon the end of a pivoted lever /2 The
other pair of contacts, ¢* €7, is connected
through an electromagnet ¢ adapted to act
upon its armature ¢’ mounted upon the oppo-
site end of the pivoted lever /2

Mounted loosely upon a continuously-ro-
tating shaft 7. are provided bevel-gears ' 112,
(illustrated in detail in Figs. 3, 4 and 5,) said
gear-wheels being adapted to engage a bevel-
gear 1'%, mounted upon a shaft 2t Between
the bevel-gears I/ and h*is provided a clutch-
collar 4, adapted to slide longitudinally upon
the shaft %, being feathered to the shatt by
a key #*, whereby it is caused to continuously
rotate with the shaft. Pins or lugs & ¢! ex-
tend from the opposite face of the clutch-col-
lar 7 and engage alternately with pins or lugs
B 1Y, provided, respectively, upon the faces
of the bevel-gears 2/ % When, therefore,
the cluteh-collar ¢ is moved in one direction,
the pin ¢ engages pin 7%, and the bevel-gear
I’ is driven in the direction of rotation of the
shaft to thereby impart rotation to the shaft
~*in one direction. When the cluteh-collar
4 i8 moved in the opposite dirvection, pin
engages pin 1° upon bevel-gear /i* to rotate
said bevel-gear I* with the shaft, thus caus-
ing the shaft /' to be rotated in the opposite
direction. A peripheral groove @is provided
in the cluteh-collar ¢, in which are adapted
to rest pins &' provided upon the members of
the bifurcated end of a lever k, pivoted to
rotate at &* and linked at its upper end with
the armature-lever f% Upon the face of
cach of the bevel-gears 7/ /i* is provided a
spring 77, which reacts, when the clutch-col-
lar is released, to assist in moving the same
to its neutral position. Upon the shaft /i ave
secured collars ¥ by means of screws /o,
which maintain the bevel-gears &/ 2 in en-
gagement with the bevel-gear 7i>. When mag-
net fis cnergized, the armature-lever f*is ro-
tated upon its axis to votate the lever I to
bring the eluteh-collar i into engagement with
bevel-gear 1?, thus causing the shaft ' to vo-
tatein one direction. When the electromag-
net g is energized, armature-lever f* is ro-
tated in the opposite direction to bring the
cluteh-collar ¢ into engagement with bevel-
gear 1/, thus rotating the shaft 7' in the op-
posite direction.

As shown more clearly in IMig. 7, the shaft
I' is provided upon its end with a bevel-gear
1 adapted to engage a bevel-gear I,
mounted to rotate with a serew 1'%, A car-

riage I, sliding upon the vertical vods I I3, is
provided with threads adapted to engage the
serew I, so that as the serew is rotated in
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one direction or the other the carriage [ ig

raised or lowered. Uponthe carriagelis car-
ried the contact-making device I° of the rheo-
stat. The rheostat which we preferably em-
ploy is that in which a vertical drum m has
wound helically about its periphery a resist-
ance-wire m’, one end of the wire m'—as, for
instance, the upper end—being connected
with one side of the cireuit, while the oppo-
site side of the cireuit is connected with the
contact-making device 2. Asthe contact de-
vice I* is moved upward, less of the coil of
wire ' is included in the circuit, thus gradu-
ally deereasing the resistance. As the con-
tact-making device £ is moved downward,
the resistance of the circuit is gradually in-
creased.

Upon the carriage ! is provided a pin 7*,
which, when the carriage reaches the upper
end of its stroke, closes together the contacts
n'n?, thus completing the circuit through an
electromagnet n. When the carriage reaches
the. lower end of its travel, it engages the
contacts 2° n* to likewise complete the cir-
cuit through the electromagnet n. The ar-
mature n° of the electromagnet n is provided
upon & pivoted lever o, normally held out-
ward by a spring o, as is shown in detail in
Iig. 6. A pair of L-shaped levers o® 0% are

pivoted at o* and 05, respectively, and are
> T 5 D >

connected with the pivoted lever o by means
of a pin o carried thereon, which passes
through slots provided in said levers o® o’
When the armature of the electromagnet n
is attracted, the levers o® 0® are rotated upon
their axes to thus move the ends 0° o7 there-
of inward. When the magnet n is de-ener-
gized, the spring o' returns the lever o, and
in consequence the levers o* 0% to their nor-
mal positions. A spring o is provided be-
tween the lever o and the levers 0? 0® to main-
tain the same in their proper positions.

The extended end f3 of the armature-lever
f? normally rests between the ends o° o of
said levers o® 0% as shown in the illustration
upon the right in Fig. 1. When the magnet
fisenergized the end f° of the armature-lever
f*is moved upward, the yielding mounting
of the lever o® permitting the movement of
the lever past its end o7, the end o moving
outward againwhen theend f3of the lever f*
has passed to maintain the armature-lever f?
in its new position, as shown in the illustra-
tion on the left in Kig. 1, so that, although
the rotation of the drum e may again open
the circuit through magnet f, the armature-
lever f?will continue in its new position, thus
causing the cluteh-collar ¢ to engage the bevel-
gear 1 and cause the movement of the trav-
eling contact I® of the rheostat in an upward
direction to cut out resistance. When the
traveling contact ® reaches the upper end of
its travel the pin I* brings the contacts n' n?
together, thus completing circuit through the
magnet 7 to cause the same to attract its ar-
mature n’, thus moving the end o7 of the lever
o® out of engagement with the end f? of the

[

armature-lever f? and permitting said arma-
ture-lever f* to return to its normal position,
as indicated in the illustration on the right
in Fig. 1, to thereby disengage the clutch from
bevel 77 and bring the traveling contact of
the rheostat to rest.

‘When the magnet g is energized the end f3
of the armature-lever f?is moved downward
from its middle or neutral position to rest be-
neath the end of of the lever 0%, as shown in
the central illustration of Fig. 1, thus main-
taining the clutch-collar ¢in engagement with
the bevel-gear %' to cause the rheostat-con-
tact I* to move downward and cut in resist-
ance. Whenthe contactdevice I* reachesthe
lower end of its travel the pin I* closes the
contacts n® n* together, thus energizing the
magnet » and withdrawing the end o°of lever
o® out of engagement with the end f3 of the
armature-lever, thus bringing said armature-
lever f* to its middle position and moving the
cluteh-collar ¢ to its neutral position to bring
the moving contact I* to rest.

In the operation of the apparatus as above
described the contact-arm d' first engages

‘roller ¢® to effect the closing of the circuit

through the switeh ¢, all-of the resistance
of the rheostat b being included in circuit.
Shortly thereafter one of the lugs upon the
rotating drum e engages contacts e* ¢°, thus
closing circuit through electromagnet f to
bring the clutch-collar< into engagement with
bevel-gear h? to thereby effect the upward
travel of the moving contact I? to gradually
cut out resistance. When the moving con-
tact I° reaches the upper end cf its travel,
contacts n' n? are brought_together to ener-
gize the electromagnet n, thus releasing the
armature-lever f*and permitting it to return
to its middle position to thereby move the
cluteh-collar to its neutral position to bring
the moving contact [* to rest, all of the resist-
ance being now cut out of circuit. At the
end of the predetermined time a lug upon the
rotating drum e engages the contacts ef ¢,
thus closing circuit through the magnet g and
effecting the movement of the clutch-collar ¢
in a direction to engage the gear 7/, thus
causing the travel of the moving contact [
downward to cut in resistance. When the
contact [® reaches the end of its downward
travel it closes fogether contacts n® nt, thus
completing circuit through electromagnet n
to energize the same, and thereby release the
armature-lever f* to permit the same to re-
turn to its middle position and thereby move
the clutch-collar ¢ to its neutral position to
bring said moving contact I to rest, all of
the resistance being now thrown into circuit.
Shortly thereafter the second arm, d?, engages
the roller f, carried upon the lever ¢, to open
the circuit through the switch.

The apparatus as above deseribed is dupli-
cated for each circuit which it is desired to
control. :

In the diagram of Fig. 1 a battery is con-
ventionally indicated in each of the cirenits;
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but it will be understood that in practice the
several circuits will be supplied with current
from a common source.

It is sometimes desived to throw the travel-
ing contact of the rheostat out of operation,
and for this purpose we provide on the car-
riage [ a plunger p, provided upon its end
with threads adapted to engage the threads
upon the screw 7%, the screw passing loosely
through the Dbore provided in the carriage.
The plunger p is normally held in engage-
ment with the serew L by means of a spring
2'. A thumb-piece p* is provided, having
upon its end a V-shaped groove p*, in which
a pin p4, provided on the end of the planger
P, is adapted to rest when the plunger is in
engagement with the screw 2% When the
thumb-picceis turned throughninety degrees,
as shown in Fig. 9, the pin pt is raised out of
the groove, the plunger p beingthereby drawn
back against the tension of the spring p' to
disengage the same from the serew 22, When
the plunger occupies this latter position the
serew L™ will rotate without imparting move-
ment to the carriage [

In Figs. 12,13, 14,15, and 16 we have illus-
trated a semiautomatic device, by means of
which the traveling eontact of the rheostat
may be brought torest at the end of its travel
automatically, or it may be hrought to rest at
any point manually. The carriage [ slides
on vertical rods I' % the upper end of the
scerew ' being connected with a shaft», upon
which are loosely mounted the wheels # and
7%, adapted to be driven in opposite direc-
tions. To the shaft » is keyed a collar %,
and a clutch-collar +* is feathered upon the
collar 7%, so that it may be moved longitudi-
nally while rotating with the shaft ». A
manual lever s, pivoted at &, is provided
with a bifureated end carrying pins adapted
to engage the groove2?in the cluteh-collar ¢!
to impart a longitudinal movement to said
clutech-collar to cause the pins ¢ provided
thereon to engage the pins +7 provided upon
the wheel 7', or pins % provided upon the
wheel % The manual lever s is normally
held in its middle position with the clutch-
collar out of engagement with the wheels 7
72 by means of springs # # acting upon plun-
gers 3¢%, the plungers resting against the op-
posite sides of the manual lever s. A pair
of springs v v' are mounted upon the stand-
ard v*and ave provided upon their ends with
ping ¢*vL  The manual lever s is provided
with holes §° s%, the hole s* being adapted to
be engaged by pin +* of the spring v when
gsaid manual lever s is moved downward, the
lever thus being locked in its downward po-
sition. When the manual lever s is moved
upward the hole &* is engaged by pin @* in
the spring v, thus locking the lever in its
upward position. When the manual lever s
ismaintained inits upper position the cluteh
rt engages the wheel 7* to cause the carriage
! to travel downward, and when the manual
lever sis maintained in its lower position the

clutch 1t engages the wheel +' to cause the
carriage I to travel upward.

On the rod ' is provided a bav i, adapted
to slide longitudinally, pinsg w’ w? being pro-
vided thereon adapted to be engaged by the
projection <« carried upon the carriage [
Upon the bar w is mounted an arm u, con-
nected by means of o link w® with a pivoted
lever w0 carrying two arms w” w¥, adapted to
engage, respectively, with the under surfaces
of the springs v and «'. The manual lever
s occupying its upper position and the car-
riage { moving downward, the projection u?
comes in contact with the piu 1?, thus mov-
ing the bar w downward, and, through the in-
termediate mechanism, rotating the lever w®
to cause the arm 07 thereof to engage the
under side of the spring v to move the same
outward, so that pin % provided upon the
end thereof is moved out of engagement with
the hole s provided in said manual lever s.
The manual lever being first raised thespring
£ reacts to move the lever to its neutral po-
sition, thus throwing the clutch out of action
and bringing the carriage [ to rest. When
the manual lever s oceupies its lower posi-
tion the carriage ! is moving upward, and
when the projection 1 comes in contact with
the pin 2’ the bar 2e is moved upward, thus
rotating the lever w’and causing the arm u®
thereof to engage the under surface of the
spring «’ to move the pinvt, carrvied upon the
end thereof, out of engagement with the hole
s*provided in the manual levers. Thespring
¢ then reacts to move the manual lever s up-
ward to its neutral position to thereby hring
the cavriage I to rest. ’

Having thus deseribed our invention, what
we claim as new, and desiveto securve by Let-
ters Patent, is—

1. Thecombination with an electric switeh,
of a pivoted lever bifurcated at the lower end,
and connected ab the upperend with the mov-
able element of said switch, a continuously-
rotating shaft, a pair of arms mounted upon
said shaft, one of said arms being adapted to
engage one member of the bifurcated end of
said lever to rotate said lever and close said
switch, and the other arm being adapted to
engage the other member to open said switch,
substantially as deseribed.

2. In acircuit-controller forscenictheaters,
the combination with anumber of electric cir-
cuits, of a variable rheostat included in ¢ir-
cuit in each, a drum ov part adapted to rotate
once during the continuance of the perform-
ance and carrying upon its surface lugs or
projections, and intermediate mechanism
thrown into operation at predetermined times
through the agency of said lugs to effect the
movement of the traveling contacts of said
rheostats, substantially as deseribed.

3. The combination with a continuously-
rotating drum carrying lugs or projections
upon its surface, of two pairs of contacts
adapted to De closed together Dy said lugs,
an electromagnet in cireuit with cach of said
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pairs of contacts, a cluteh controlled by said
electromagnets, and the traveling contact of
a rheostat controlled by said clutch, substan-
tially as described.

4. The combination with a continuously-
rotating drum carrying upon its surface lugs
or projections, of switches controlled by said
lugs, an electromagnet in cirenit with each
of said switches, the traveling contact of a
rheostat, a clutch controlled by said electro-
magnets for effecting the movement of said
traveling eontact, and a third electromagnet
adapted to be actuated when said traveling
contact reaches the end of its travel to move
said clutch to a neutral position and bring
said traveling contact to rest, substantially
as described.

5. Thecombination with the traveling con-
tact of a rheostat, of a clutch adapted to oc-
cupy one position to move said contactin one
direction, and a second positionto move said
contact in the opposite direction, a pair of
electromagnets for controlling said eluteh,
locking mechanism for maintaining said
clutch in either of its two positions, and a
third electromagnet adapted to actuate said
locking mechanism to release said cluteh and
permit the same to occupy a neutral position,
sald third electromagnet being adapted tobe
actuated when said traveling contact reaches
the end of its travel, substantially as de-
scribed.

. 6. The combination with the drum e pro-
vided upon its surface with lugs ¢, of the con-
tacts ¢! €%, and ¢® ¢7, the electromagnets f and
g in cireuit therewith, respectively, the arma-
ture-lever f?, the clutch ¢ connected thereto,
the revolving shaft %, the bevel-gears »' h?
mounted on said shaft, the bevel-gear 13, the
rotating screw A7 connected to rotate with
said bevel-gear h? the carriage [ carrying the
traveling contact of the rheostat, contacts n’

<t

n? and 7 n* adapted to be closed togetherby
sald carriage [, the electromagnet s in circuit
with said contaets »' n? and #° n?%, and the
mechanism confrolled by said electromagnet
n for locking said armature-lever f*in posi-
tion, substantially as described.

7. The combination with a carriage carry-
ing the traveling eontact of a rheostat, of a
screw engaging a thread therein and adapted
to be rotated to advance said carriage, a lon-
gitudinally-movable bar adapted to be en-
gaged and moved by said carriage, a clutch,
a manual lever for throwing said clutch into
position to produce rotation of said screw in
either direction, locking mechanism for mdin-
taining said elutch in its operative positions,
and means actuated by said longitudinally-
movable bar for actuating said locking mech-
anism to permit said clutch to return to its
neutral position, substantially as described.

8. The combination with the carriage [ car-
rying the traveling contact of a rheostat, of
the rotating serew 2%, the longitudinally-mov-
able bar w adapted tobe engaged and moved
by said carriage, clutch 74, manual lever s
for operating the same, springs » o' carrying
upon their ends pins v° v* adapted to engage
holes s* s®provided in said lever s to lock said
lever in position, the pivoted lever w® pro-
vided with arms " w® adapted to engage
springs v v/, respectively, to release manual
lever s, said lever «f being connected with
said longitudinally-movable bar w, substan-
tially as described.

In witness whereof we hereunto subscribe
our names this 22d day of September, A. D.
1894.

AUGUST J. OEHRING.
ALBERT L. TUCKER.
Witnesses:
W. CLYDE JONES,
GEORGE L. CRAGG.
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