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To all whom it may concern:
Be 1t known that we, GEORGE GIBBS, W AR-
REN d. JOoruNsoN, and IIENRY WINKENWER-

DER, of Milwaukee,in the county of Milwau-
kee and dtate of Wisconsin, have invented
certain new and useful Improvementsin Con-
trolling Mechanism for Electric Motors; and

we (o hereby declare that the following is a
full, clear, and exact description of the in-
vention, which will enable others skilled in

the art to which it pertains to make and use

the same, refercnce being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon, which form a part of
this specification.

The main objects of our invention are to
provide for promptly stopping electric motors

in cases of emergency and thus prevent acei-

dents or injuries that might otherwise-occur,
to automatically shift the rheostat-arm into
position and restore the eircuit to condition
for gradually starting the motor with resist-
ance in the circuit, and to vary the resistance
in the circuit, and consequently the speed of
the motor, at any convenient point or points
distant from the rheostat and motor.

it consists in the means hereinafter par-
ticnlarly described, and pointed out in the
claims, for breaking the circuit, for automat-
ically rest(}rinﬂ‘ it to condition for starting the
motor with 1‘65151,&1109 in circuit, and for Vm'y—
ing the resistance in the (311"01111: and the con-

Sequeﬂt speed of the motor at a distance from-

the rheostat and motor.

In the accompanying drawings like letters
designate the same parts in both figures.”

I‘lﬂ ure 1 1s a front elevation of a device em-
bodying our invention, the electric circuits
being shown in diagram and certain parts of
the apparatus in section; and IFFig. 2 is a re-
verse view of the device, the motor for oper-
ating the rheostat-arm b(JmO‘ shown in verti-

cal seetmn

Our improvements are designed to be em-
ployed in connection with & rheostat or start-
ing-box of the usual orany suitable construec-
1)1011 comprising resistance and a movable
arm or part arranged to bring more or less of
the resistance 1nt0 cirenit with the ar mamu‘e

5o of the motor.

The device, as herein shown zmd described, | in Fig. 1.

| is'designed, primarily, for use in connection

with printing-presses and other machines or

apparatus in the operation of which it is de-

sirable to control the motor from one or more
convenient points at a distance from the mo-
tor or rheostat and in case of emergency to
promptly stop the motor—as, for instance,
when the paper is torn or &eveled in 1‘{1111:11110
a cylinder printing-press. | g
Referring to the accompanying drawings,
A deswuates a theostat of the nsual construc.
tion, comprising a circular series of insulated
contacts ¢ @, which are connected with each
other by suitable resistance, (not shown,) a
ring ¢, concentric with the contacts «, and
an arm B, pivoted at the center of said ring

and &dapted to electrically connect the same

with any one of the contacts ¢ and to bring
more or less of the resistance into 011’*011113

“T'he several parts of the rheostatare mounted
upon a suitable base C.

A stop bis provided to arrest the movement

of the arm I3 in either direction in full ““on”

or ““off ” position. In ‘““off” or starting posi-
tion sald arm rests over or upon an 1118111&13111”
space or block @, thus breaking the cireuit
at that pmnt The spindle 0/, Ly which the

arm B is pivoted to the base, is provided on

the opposite side of the base, as shownin I‘w
2, with a pinion D, which is engaged by
rack H, attached to ‘the rod of Lhe p1ston j of
a fluid-motor c¢ylinder F, preferably arranged
in a vertical position, as shown, behind the
rheostat A. Two chambers orreservoirs G G
are connected at their lower ends with Oppo-
site ends of the cylinder ¥ by pipes ¢ ¢/, re-
spectively.

H 1s a supply-pipe leading from a source of
compressed alr or other smtable fluid pres-
sure and connected with the upper ends of
the reservoirs G G’ by branches £ 2, provided
with needle-valves A’ I/ for restr 10L1nn the
passages therein. Waste or exhaust pipes
I1'lead from the upper ends of said reservoirs
to any convenient point for contr 011111@' the
motor and are previded with valves ¢4 Whlch
may be conveniently mounted upon levers
and are held normally closed by springs 72

J designates a swibtch-arm which may be
convemently pivoted to the base C, as shown

i. Itis held normallyin engagement

55

60

75

8o

Q0

95

100




10

15

20

25

30

35

40

45

LG

55

Go

05

23

with the two contacts 7
ated latch or detent 57, pivoted to the base C.
Hprings 97 9° tend constantly to open said
switch or pull it out of engagement with said
contacts.

Ix designates the eylinder of a fluid-meotor
for closing the switeh J. It is mounted upon
the base Ib below the end of the switeh-arm
J opposite the detent 2 and it is provided
with a piston %, the rod 7' of which is ar-
ranged when forced upwardly to engage with
theswiteh-arm Jand foree it into engagement
with the contacts j 7', in which position it is
automatically canght by the detent 52 A
spring &%, bearing at its upper end against
the npper end of the eylinder K and at its
lower end upon the piston %, serves to return
the latter to the lower end of the eylinder af-
terit has been forced upwardly by fluid-pres-
SUTE, | -

Lisasupply and waste valve mounted upon
the base C, adjacent to the starting-point «?
of the rheostat-arm B. It has a supply-port
controlled by the valve proper, I, and connect-
¢d by a branch pipe I' with the fluid-pressure-
supply pipe II. The valve-chamber is con-
nected by a service-pipe 2 with the lower end
ol the eylinder K, and it has a waste-port I°
around the valve-stem. A lever [Y, pivoted
to the base C, is connected with the valve-
stem and has an inclined projection in the
path of the rheostat-arm B, A spring " holds
the valve { normally in position to close the
supply-port and open the waste-port. The
switch-arm J is formed with an upwardly-
projecting arm 7Y, which-is provided with a
transverse sct-screw j°, arranged to engage
when the switeh is closed the lower end of a
lever M, pivoted to the base C and adapted
to be foreed atits upper end into engagement
with the rheostat-arm I and move the same
forward out of econtact with the lever I* when
the switeh J is elosed, as shown in Fig. 1.

N 1s a valve normally closing the discharge-
orifice of a branch pipe 7, leading out of the
waste-pipe 1. Itis mounted upon oncend of
a levern’, whicli is pivoted to the hase (), and
projects at its opposite end into the path of
that end of switeh-lever J which is engaged
by the detent 5°. A spring n* holdssaid valve
normally closed. |

O designates an electric motor with which
the controlling device is connected. One ter-
minal of the armature is connected with the
main-circuit conductor o, while the other tep-
minal is connected by a conductor o' with the
last contact @ of the rheostat. The contact j
of the emergency-switeh J is connected with
the other conductor ¢® of the main cireuit,
and the contact j' is conneected by a conduc-
tor o’ with the contact-rine ' of the rheostat.

Pisaswitch-releasing magnet having a ¢oil
orwinding of high resistance in ashunt pwith
the field of the motor. It is attached to the
base U, with its core in proximity with the de-
tent 77, whieh is drawn out of engagementd
with the switeh J when said magnet is ener-

1" by a spring-actu- |

605,953

gized. The magnet is normally short-cir-
cutfed through a loop Q, including one or
more circult-breakers, such as ¢, located at
the most convenient point or points for stop-
1ing the motor. |

Lhemovementof the switeh-leverJin open-
ing is arrested at the proper point by g suit-
able stop or stops 9%, attached to the base (.

Our improved device operates as follows:
Lo start the motor, the valve 7' is opened by
pressing on the opposite end of the lever to
which 1t is attached, and the air contained in
veservoir G is permitted to escape therefrom
through the pipe I’ faster than it can enter
sald reservoir through the restrieted passage
in the branch /v of the supply-pipe.  The un-
balanced air-pressure on the liquid contained
in reservoir G forces liquid therefrom through
the pipe g into the upperend of the eylinder
If above the piston 7, the liquid below said
piston being foreed through the pipe ¢ into
reservoir . This eauses the piston f to de-
scena gradually and through the medinim of
the rack If and pinion D to turn the arm B
in the direction indicated by arrows on the
drawings. WVhen the arm I3 engages the fivst
contact ¢, the armature - circuit 1s closad
through conduetor o, contact j, switch J,
contacty’, conductoro®, contact-rine «, arm I3,
and all the resistance of the rheostab-condue-
tor o', through the motor-armature to line o.
As the arm advances over the scveral con-
tacts @ 1n succession the resistance is gradu-
ally cut out until the motor atlaing the de-
sired speed.  VWhen this occurs, the valve ¢
is released, being closed by the spring 22, and
thereupon the further movement of the arm
I3 18 arrested, the pressure in the two reser-
volrs & ' and in the opposite ends of the eyl-
inder If, connected thevewith, Deing eqrnal-
ized Dy the compressed air entering the res-
ervoir &' from the supply-pipe 1. The Iin-
uid medinm with which the eylinder T is
filled being practically inelastic holds thoe
arm B quieseent when the pressure in 1he
reservolrs (v and G is equalized and prevents
a wavering and
sald arm, which would oceur if compressed
alr or other elastic fluid pressure medium
acted directly upon the piston 7.

Lo stop the motor or reduce its speed un-
der ordinary conditions, the valve 7 is opened,
which produees a reverse movemeont of the
arm b3 in the manner above explained.

In cases of emergency, or whenever it is
desirable to stop the motor instantly—as, for
instance, when the paper breaks in a print-
Ing-press—ithe attendant presses the cireuit-
breaker g, which is located within casy reach,
thereby breaking the short civenit Q) and com-
pelling the current to pass throueh the wind-
ing of magnet I, which is thus enevgized and
caused to draw the detent 52 out of engage-
ment with the switch-lever J.  The springs

7° acting upon said lever instantly throwitout
of engagement with the contacts 4 7 agninst
I the stops 4% thereby breaking the eireuit.

Indeterminate movement of
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When this occurs, the switeh-lever J by en-
cagement with the lever »n’ opens the valve N,
allowing compressed air to escape from reser-
voir . T'he piston f thereupon rises gracdu-
ally, turning the arm I3 back to its Staltmﬂ-
point ag ainst the stop 0, thus breaking the
cireuitab o> When the arm B approaches the
stop b, it engages the lever [* and shifts the
valve [, opening the supply-port and closing
Compressed air then passes

pipe (" and pipe * into the lower end of cylin-
der I, moving the piston Lupward, and by the
ennanement of its rod &' with the switch-lever
J 13111111110 sald lever back into normal posi-
t1011 in engagement with the contacts 7 and
7, thereby closing the circuit. The detent ;2
springs over the end of said lever and holds
1t 1n engagement with said contacts. When

said SW1teh is closed, as above explained, the
serew 9°, which is prc)perly.ad;]ucsted for the
purpose, engaging the lower end of lever M,
forcesits upper end against thearm B and ad-
vances sald arm a short distance out of con-
tact with the lever (Y. Thevalve {being thus
released 1s returned by spring ° to normal
position, closing the supply-port and opening
the waste-port B Compressed air contained
in cylinder IX below the piston % thereupon
escapes through the pipe /*, and the spring A?
forces said piston back to normal position in
the lower end of said cylinder in readiness for
further action, as explained.

Wien the switeh J is closed, the valve N
being released is closed by the spring 7?, pre-
venting further escape of air. Asthisoceurs
immediately after the arm B reaches its start-
ing-point, the liquid contained in reservoir
(x 18 prevented from escaping therefrom.

Obwausly & single spring may be employed
in place of the two springs 7°, and in place of
waste-valves ¢ 2" one or more valves may be
employed to control the fluid-pressure-sup-
ply connections of the motor, which actuates
the rheostat-arm. | |

In short, various changes in the details of
the appar atus may be made within the spirit
and intended scope of our invention.

We claim—

1. In controlling mechanism for electric mo-
tors the combination with a rheostat compris-
ing a movable contact-arm of a switch in eir-
cuit with the armature of the motor, means
tending to open said switch, a detent for
1101(11110‘ sald switch closed, a 1'616&81110 mag-

net ]L.fwnlw a Wmdmﬂ of hwh 1‘6‘51813&]1(36 in a

shunt of the motor- 011‘011113, a circult-breaker
through which said magnet is normally short-
circuited, and means for automatically re-
turning said rheostat-arm to starting position
whenever the switeh is opened, subsmntmlly

as and for the purposes set forth.

2. Incontrolling mechanism forelectric mo-
‘Lors the eombma‘ulon with a rheostat compris-
ing a series of contacts and connected resist-
ances and a movable contact-arm, of an emer-

gency -switeh, means tending to open said |

switch, a detent for holding the switeh nor-
mally elosed means for diseng gaging sald de-
tent and relea%mfﬁ said smteh, ﬂlld means for
automatically shifting the rheostat-arm into
starting position when said switch 1s opened
and for closing the switch when the rheostat-
arm 1s returned, substantially as and for the
purposes set forth.

3. In mechanism for controlhnﬂ eleet1 ic mo-

tors, the combination with ar heosmt Compris-

ing resistance and a movable arm for bring-
Ing more or less of said resistance into circuit,
of a fluid-motor for operating the rheostat-
arm consisting of a chamber, a movable part
1n sald echamber connected with the rheostat-
arm, an air-supply connection with the mo-
tor, a liquid medium between sald supply
connection and the movable part of the mo-
tor and valve mechanism for controlling the
operation of the fluid-motor, substantially as
and for the purposes set forth.

4, In mechanism for controlling electr: ic mo-
tors, the combination with a 1]160813&13 COmMpPris-
ing resistance and a movable arm for bring-
ing moreor less of said resistance into circuit,

of a fluid-motor for operating the 1"]1eostat-_

arm consisting of a eylinder provided with a
piston which is connected with said arm, two
reservoirs ‘connected with opposite ends of

said eylinder, and each having an air-supply
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and waste connection, and Talve mechanism

controlling an air connection of each reser-
volr, substantially as and for the purposes set
forth.

5. Inmechanism for controlling electric mo-

tors, the combination with a rheostateom pris-

ing resistance and a movable arm for bring-
Ing more or less of said resistance into cir eult
of a fluid-motor consisting of a eylinder con-
taining a liquid and prowded with a piston
which is connected with said arm, and two
chambers or reservoirs connected with oppo-
site ends of said cylinder, and each having a
restricted air-supply connection and a waste
connection of larger area provided with a

valve, substantmlly as and for the purposes

seb forth.

6. Inmechanism for COllt,L olling electrie mo-
tors, the combination with .':Lrheostat COMPris-
ing resistance and a movable arm for bring-
ing more or less of said resistance into cir-
cuit, a fiuid-motor for operating said arm,
a valve in a fluid connection of said motor, a
switeh in the motor-circuit having a tendency
to open and arranged when opened to shift
sald valve and cause the fluid-motor to return
the rheostat-arm to starting position, and a
detent holding said switch normally closed,
substantially as and for the purposes set forth.

7. Inmechanism for controlling electric mo-
tors, the combination with a rheostat compris-
ing resistance and a movable arm for bring-
ing more or less of such resistance into the
motor-circuit, of a
said arm, an emergency-switeh in the motor-
circuit having

ranged when opened to start said fluid-motor

uid-motor for operating .

a tendency to open, and ar--
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and to return the rheostat-arm into starting
position, a detent holding said switeh nor-
mally closed, a fluid-motor for closing said
switch, and a valve controlling the operation
of the switch-closing motor arranged to be
operated by the return of the rlicostat-arm to
1ts starting-point, substantiallyas and forthe
purposes set forth.

3. Inmechanism for controlling electric mo-
tors, the combination with a rheostat compris-
g resistance and-a movable arm for bring-
ing more or less of said resistance into the
motor-cireuit, a fluid-motor for operating said
arm, a switeh in the motor-cirenit having a
tendencey to open and arranged when opened
to start said flaid-motor and cause it to re-
turn the rheostat-arm to starting position, a
detent forholding said switch normallyclosed,
a fluid-motor for closing said switeh, a sup-
ply and waste valve mechanism in the fluid
connection of said motor arranged to be op-
erated by the return of the rheostat-arm into
starting position to open the supply and close
the waste port, and a lever operated by the
closing of said switch 1o advance the rhieostat-
arm and permit said valve mechanism to re-
sume 1ts normal position, closing the supply
and opening the waste port, substantially as
and for the purposes set forth.

J. Inmechanism forcontrolling electric mo-

tors, the combinationwith a rheostat compris-
ing resistance and a movable arm for bring-

ing more or less of said resistance into eir-
cuit, a fluid-motor for operating said arm, a

alve in a fluid connection of said motor, a
switch in the motor-circuit arranged when
opened to shitt said valve and cause the Tuid-
motor to return the rheostat-arm to starting
position, substantially as and for the pur-
poses set forth.

10. In mechanism for controlling electric
motors, the combination with a rheostat com-
prising resistance and a movable arm for
bringing more or less of such resistance into

the motor-circuit, of a fluid-motor for operat-

ing said arm, an emergeney-switeh in the mo-
tor-circuit arranged when opened to start said
fluid-motor and fo return the rheostat-arm
into starting position, a fluid-motor for clos-
ing said switch and a valve controlling the
operation of the switch-closing motor, ar-
ranged to be operated by the return of the
rheostat-arm to its starting-point, substan-
trally as and for the purposes set forth.

In testimony that we claim the foregoing as
our own we aflix our signatures in presence
of two witnesses.

GIEORGE GIBDS,
WARREN 5., JOIINSON.
HENRY WINKENWIERDIER.
Witnesses:
Cras. L. Goss,
M. 1. EMERY.
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