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UNITED STATES

PAaTENT OFFICE.

FRANK E. HERDMAN, OF WINNETKA, ILLINOIS.

AUTOMATIC-WORKING RHEOSTAT FOR STARTING ELECTRIC MOTORS.

SPECIFICATION forming part of Letters Patent No. 541,542, dated June 25,1895,
Application filed November 24,1894, Serial No. 528,793, (No model)

To ali whom it may concern:

Be it known that I, FRANK E. HERDMAN, a
citizen of the United States, residing at Win-
netka, county of Cook, and State of Illinois,
have invented a newand useful Improvement
in Automatic-Working Rheostats for Use in
Starting Electric Motors, of which the follow-
ing is a full, clear, and exact description, ref-
erence being had to the accompanying draw-
ings, which form a part of this specification.

Thisinvention consists in certain improved
mechanism and electrical connections in con-
necltion with a motor in which the current is
initially admitted to the armature through
resistances and which are to automatically
cause a contact arm to travel over the resist-
ances when the motorstarts; to prevent throw-
ing out the resistances more rapidly than the
motor is able to take the increased current;
and toincrease the resistance in the armature
circuit when an amount of current in excess
of that which the motor can take tends to pass
to the armatuare.

I will first deseribe an embodiment. of my
invention as illustrated in the accompanying
drawings, in which the motor is combined with
and operates an elevator mechanism.

Tigurelis asideelevation. Fig.2is a par-
tial section on line z o, Fig. 1. Tig. 3 isa dia-
gram showing wiring.

A is the operating sheave controlled by the
operator through the medium of a cable or
other mechanism in the well known manner.
On the inner side of this sheave is a ring B
provided with a notch. (See Figs. 1 and 2.)
This notch is so placed in the ring that when
the sheave is in the central position shown in
Irig. 2, the notch is in the position shown in
said figure. Adjacenttothisringandadapted
to vest in the notch in said ring, is the roller
E having an inclined face, as shown in Fig. 2.
This roller E is secured to a hub, C, by means
of arm, &/, on the opposite side of the hub to
that of the roller E and secured to the hubis
the weighted arm D. A sleeve C? loose upon
the shaft C’ is connected at one end to hub
C and at the other end to plate F. On the
sleeve C? is the friction wheel G, having the
hub G’ wrapped with wire coils forming a
magnet. On the shaft €’ is placed the gear

I driven by a pinion I, on the drum shaft I,

the dram being revoived by the motor M in
any well known manner. Upon the gear I1
is the friction disk H’. Connected with the
friction wheel G are a series of teeth G? and
directly beneath these teeth is the electro-
magnet O, the core o0 of which, when the mag-
net is energized, meshes with the teeth G2
The teeth G* are so cut, see Fig. 1, that when
the core 0 meshes with these teeth, the wheel
G is held from revolution in one direction,
but can revolve in the other direction. On
the shaft C’ and between the plate I and
wheel I is placed the spring, M. This spring
holds the plate F away from gear IT and the
roller E against the ring, B, and tends to held
friction A’ away from friction G.

P isthe operating bar moved by the sheave
A. The end of this operating bar is con-
nected to a snap switeh, Q’, and a reversing
switeh, Q% sections of which are shown in
Figs. 3 and 4, respectively.

K is the armature of the motor, and I{" the
field magnets.

Q* shows the resistance contaects for the ar-
mature circuit, and Q° the resistance contacts
for the field circuit; and Q7 is the resistance
arm for controlling the resistances in the ar-
mature and field ¢ireunit. This arm Q2 is con-
nected by means of rod, R, with a lever R’, on
the hub C. The main circuit is connected to
thé brushes 1, 2, of the snap switch, and from
one side of the switeh the current is earried to
arm Q° The other pole of the main circuit
passes to one brush of the reversing switch.

The armature circuit is denoted by thelet-
ter a,and terminates in brushes, a’, ¢? of the
reversing switch.

The field circuit is denoted by letter .

S is an electro-magnet in series with the ar-
maturecirenit. Thecoreof thismagnetiscon-
necied with the weighted lever, T. DBeneath
the magnet is placed a weighted lever, TV,

From the arm Q® is run a wire direetly to
the lever T, and from the contact pin, 1% in
line of movement of lever T is run a wire to
magnet G/, and from magnet G/, a wire isrun
to the snap switeh. Thiscireuit is marked, c.
From lever T a wire is run to magnet O, and
from magnet O a wire is run to snap switch.
These various circnits above described are
all lettered as above, and where more than
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one cireuit has a common wire for any por-
tion of the eircuit both letters are placed at
that point.

The contact arm QF, when tbe machine is
at'rest, is on the point of greatest resistance
for armature cireuit, and no resistance for
field circunit. The roller E rests in the notch
of the surface of ring, 3. When the operat-
ing sheave is thrown in the direction desired,
the operating bar P is moved and the revers-
ing switeh thrown in the direction in which
the motor is desired to move, and at the same
time, the snapswitch Q’is closed. Thiscloses
the circuit to.the armature and field, and the
motor shaft ‘revolves, revolving the drum,
there being the greatest resistance of thecir-
cuit in the armature circuit and greatest
strength of fields. The movement of the
sheave forces the roller, E, out of the notch in
thering, Bon thelevel surface, and throws the
sleeve C*and plate Fto the right, and the mag-
net G’, being in the cirenit, is energized, and
with it fxlctlon disk or whee] G, is dlawn to

and against the friction G, and revolves with

it, 1evolv1ngthe hub C, and through the lever
R’ and rod R, thearm Q®is carried over the
armature resistances, gradually cutting them
out. Under ordinary conditions this move-
ment of thehub C,will continue until the roller
E reaches the notch in ring B, when it dropsin
and releases the frictions. Thus, at this point,
there is no further movement of the arm, Q3,

and it is held in whatever position it may be }

thrown when the roller drops in the notch.
‘When the operator moves the sheave to:stop
the motor the roller E, by means of the weight
D, follows the sheave, and by the time the
sheave hasreached the center, the arm Q® has
been brought back over the resistances, until,
at the time the cireuit is broken, the greatest
resistanceis in the armature circuit. By this
arrangement, the movement of the arm, Q5
is governed entirely by the readiness with
which the motor takes its speed and. by the
notch and the roller.
rheostat face is under full control of the op-
erator, thereby governing the speed as he
may desire.

_The magnet G’ is for the following purpose:
As Dbefore described, when the cireuit to
armature is closed, the circuit is also closed
to the magnet G’.
main circuit is broken, the. cireuit to the
magnet G’ is also broken, the frictions re-
leased, and the weight J earries the arm Q3
to the greatest armature resistance, so that,
if when this oceurs, the operator has thrown
the lever to either extreme positions and the
carrent again thrown on the machine, there
will be no burning .of the fuse, but the ma-
chine will take its speed in the proper manner,

The magnet S is for the following purpose:
This. magnet is adjusted by means of the
weight on thelever, T, for the greater amount
of current it is desired for the motor to take.
When the current exceeds this, the magnet
is so energized as to overcoms the weight of

The. position on the

Now, if forany reasou the
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lever T, and its overcoming this weight, the
pin on the core of the solenoid is drawn in
contact with lever T/, and a circuit formed,
in which cirenit is the magnet O. Assoon as
this magnet is energized its core meshes with
the teeth.on the friction disk or wheel, G pre-
venting its further revolution in a direction
which will throw out further resistances, but
allow it to move in the opposite direction to
place more resistance in the eireuit if the op-
erating mechanism be thrown to a central
position, the construction of the teeth before
described enabling this to be done. If the
current passing the magnet S be still further
increased, and sufficient for the core to over-
come the wewht upon lever T’, this weight is
lifted, and the connection between 1eve1 T’
and contact T? is broken, and the circuit to
magnet, G’, broken, and the friction G re-
1eased from friction Il’, and theoperating arm
brought to its initial position, as hereinbefore
descubed The purpose of this is in ease the
current passing through the armature is
above the safe limit, the resistance will im-
mediately be thrown into the cirenit. ‘This
would oceur if, through any cause, the car is
stopped in its descent, or the counterweight
is stopped in its descent, thus throwing ex-
cessive work on the motor. Then,through the
medinm of magnet S, eurrent is cut from
magnet G’ and all the resistances thrown into
the circuit.

I have in the foregoing specification de-
seribed the parts illustrated which refer or
relate to my invention. The parts illustrated
and not described are as follows:

M is the motor, this letter in Ifig. 1 being
placed upon the motor covering; m, the motor
shaft; Z, a brake wheel on the motor shaft;
X,abrake; z’, the rod for operating the brake;

-Z’, a casing eovering the connection between

motor shaft and winding drum,.

z is a crank projecting from the end of the
opeldtinv bar P and connected to the rod or
lever 2’ which is eonnected to the operating

“sheave.

Having now fully deseubed my invention,

| what I clalm and desire to protecti by Letters

Patent, is—

1. Incombination with an electriec motor, re-
gistances in the armature circuit, an arm for
controlling said resistances a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
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connection between said last mentioned de- .

vice and the resistance arm, the connection
being sach that when said device rotates said
arm is moved over the resistances, a switch
operating mechanism to operate the.electric
motor switech and connection between said
switch operating mechanism and said rotat-
able device whereby in the throwing of said
mechanism the rotatable device is thrown in
and out of connection with its driving device.

2. In combination with an electric motor, re-
sistances in the armature eireuit, an arm for
controlling said resistances, a driving device
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adapted to be driven by the motor, a device
adapted to be rotated by the dI‘lVlLO‘ device,
connection hetween said last mentloned de-
vice and the resistance arm, the connection
being such that when said dev1ce rotates said
arm is moved over the resistances, and means
to throw the rotatable device in and out of
conneetlon with the driving device, a weight
or spring connected to sald rotatdble devme
adapted when said device is free from said
dr ivinvdevice to rotate said rotatable device.

3. In combination with an electric motor, re-
sistances in the armature circuit, an arm for
controlling said resistances a dI‘lVl[lO‘ device
adapted to be driven by the motor, a device
adapted to be rotated by the duvmfr device,
connection between said last mentxoned de-
vice and the resistance arm, the eonnection
beingsueh that when said dewce rotates said
arm is moved over the resistances, a switch
operating mechanism to operate the electric
motor bW]tCh, and connection between said
switch operating mechanism and said rotat-
able device whereby in the thro owing of said
mechanism the rotatable device is thrown in
and out of connection withits driving device,
aweight or spring connected to said rotatable
device adapted, when said device is free from
said driving device, to rotate said rotatable
device.

4. The combination with an electric motor,
of resistances in the armature circuit,an arm
for controlling said resistances, a drlvmv de-
vice adapted to be driven by the motor, a de-
vice adapted to be rotated by the duv1n<r de-
viee, connection between said last mentloned
demce and the resistance arm, the connection
being sueh that when said devme rotates said
arm is moved over the 1951sfances,and means
to throw the rotatable device in and out of
counnection with the driving device, and mech-
anism to limit the extent of rotatlon of said
device.

5. In combination with an electric motor, re-
sistances in the armature circuit, an arm for
controlling said resistances, a drlvmfr device
adapted to be driven by the motor, a device
adapted to be rotated by the dnvm" device,
connection between said last mentloned de-
vice and the resistance arm, the connection
being such that when said device rotates said
arm is moved over the resistances, a switch
operating mechanism to operate the electric
motor switeh, and connection between said
switch operating mechanism and gaid rotat-
able device wheleby in the throwing of said
mechanism the rotatable device is thrown in
and out of connection with its driving deviee,
and mechanism to limit the extent of rotation
of said device.

6. Incombination with an electrie motor, re-
sistances in the armature cireuit, an arm for
controlling said resistances a dl'lVIDO‘ device
adapted to be driven by the motor, a device
adapted to be rotated by the dl‘IVlDO' device,
connection between said last mentloned de-
vice and the resistance arm, the connection

being such that when said device rotates said
arm is moved over the resistances, and means
to throw the rotatable device in and out of
connection with the driving device, a weight
or spring connected to smd 1’otatable dev1ee
adapted when said device is free from said
driving device to rotate said rotatable device,
and mechamsm to limit the extent of rotatlon
of said device in either direction.

7. Incombination with an electric motor, re-
sistances in the armature circunit, an arm for
controlling said resistances, a dmvuw device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
connection between said last mentlonect de-
vice and the resistance arm, the connection
being such that when said devxce rotates said
arm is moved over the resistances, a switch
operating mechanism to operate the electric
motor switch, and connection between said
switch operatinv mechanism and said rotat-
able device whereby in the throwing of said
mechanism the rotatable device is thrown in
and out of connection with its driving device,
aweight orspring connected to said 1otatable
devwe, adapted, when said device is free from
said driving device, to rotate said rotatable
device, and mechanism to limit the extent of
rotation of said device in either direction.

8. In combmahon with an electric motor, re-
sistances in the armature cireuit, an arm for
coutrolling said resistances, a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
connection between said last mennoned de-
vice and the resistance arm, the connection
being such that when said devme rotates said
arm is moved over the resistances, an electric
clutch device adapted when energized to con-
nect the rotatable and driving “device and
when de-energized to sever s md connection,
said clutch dev1ee being in electrical eonnee-
tion with current supplg, a solenoid in the
armature cireuit, aswitch in the cireuit to the
clutch magnet, the arm of which is in line of
movement of solenoid core, and which said
core is moved and opens the circuit to the
clutch magnet.

9. Incombination with an electrie motor, re-
sistances in the armature ¢ireuit, an arm for
controlling said resistances, a duvmrr device
adapted to be driven by the motor, a device
adapted to be rotated by the driving deviee,
connection between said last menhoned de-
viceand the resistance arm, the connection be-
ing such that when said dewce rotates said
arm is moved over the resxstauces, and means
to throw the rotatable device in and out of con-
nection with the driving deviee, a weight or
spring connected to Sﬂld lotatable devxee
adapted when said device is free from said
driving device to rotate said rotatable device,
aclutch deviceadapted when energized to con-
nect the rotatable and driving de\'lce and
when de-energized to sever sald connection,
said clutch device beingin electric connectlon
with current supply, a solenoid in the arma-
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magnet the arm of which is in line of move-
ment of solenoid core, and which said core
is moved and opens the circuit to the clutch
magnet.

10. In combination with an electrie motor,
resistances in the armature circuit, an arm for
controlling said resistances, a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
connection between said last mentioned de-
vice and theresistance arm, the connection be-
ing such thatf when said device rotates said
arm is movedover the resistances, and means
to throw the rotatable device in and out of con-
nection withthe driving device, teeth upon the
rotatable device, a solenoid the core of which
when energized is adapted to mesh with said
teeth and stop the rotation of said device in
one direction, a normally open circuit to said
solenoid, a solenoid in the armature circuit
and in the cireuit to the first mentioned solen-
oid, the core of the armature solenoid being
adjusted to the desired current to the arma-
ture, and adapted when said current is ex-
ceeded to close the circuit to the first men-
tioned solenoid.

11. In combination with an electric motor,
resistances in the armature cirenit, an arm for
controlling said resistances, a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
connection between said last mentioned de-
viee and the resistance arm, the connection be-
ing such that when said device rotates, said
arm is moved over the resistances,and means
tothrow the rotatable device in-and out of con-
nection with the driving device, a weight or
spring connected to said rotatable device
adapted when said device is free from said
driving device to rotate said rotatable device,
teeth upon therotatable device, a solenoid the
core of which when energized is adapted to
mesh with said teeth and stop the rotation of
said deviee'in one direction, a normally open
eireuit tosaid solenoid, a solenoid in the arma-
ture cireuit and in the eireuit to the first men-
tioned solenoid,the core of the armature solen-
oid being adjusted to the desired current to
the armature and adapted when said current
ig exceeded to close Lthe circuit to the first men-
tioned solenoid.

12. In ecombination with an eleetric motor,
resistancesin the armature circuit, an arm for
controlling said resistances a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
an operating sheave aring, B, having a noteh
secured or adapted tobesecured to thesheave,
a hub having arms one of which has a roller
the other a weight, means to hold said roller
against the face of the disk, a rotatable de-
vice, a sleeve connecting said rotatable device
and hub, and connection between said resist-
ance arm and hub whereby the arm is moved
over the resistances when the hub is rotated.

13. In combination with an electric motor,
resistances in the armature circuit, an arm for
controlling said resistances a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
an operating sheave, a ring B, having a notch

“secured or adapted to besecured tothesheave,

a hub having arms one of which has a roller
the other a weight, means to hold said roller
against the face of the disk, a rotatable de-
vice, a sleeve connecting said rotatable device
and-hub, and connection between said resist-
ance arm and hubwhereby the arm is moved
over the resistances when the hub is rotated,
an electrie cluteh device adapted when ener-
gized to connect the rotatable and driving de-
vice and when de-energized to sever said con-
neetion, said cluteh device being in electrieal

“eonnection with current supply, a solenoid in

the armature circuit controlling the cireuit to

‘the clutch magnet, and when said core is

moved sufficiently opens the circuit to the
clutch magnet. T

14. In combination with an electrie motor,
resistances in the armature circuit, an arm for

“controlling said resistances, a driving device
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adapted to be driven by the motor, a device -

'adapted to be rotated by the driving device,

an operating sheave, a ring B, having a notch
secured or adapted to besecured tothe sheave,
a hub having arms one of which has a roller,
the other a weight, means to hold said roller
against.the face of the disk, a rotatable de-

'vice, a sleeve connecting said rotatable device

and hub, and connection between said resist-
ance arm and the hub whereby the arm is
moved over the resistance when the hub is ro-
tated, teeth upon the rotatable device, a so-
lenoid the core of which when energized is
adapted to mesh with said teeth and stop the
rotation of said device in one direction, a nor-
mally open cireuit to said solenoid, a solenoid
in the armature eireuit, said solenoid control-
ling the circuit of the first mentioned solenoid,
the core of the armature solenoid being ad-
justed to the desired current to the armature,
and adapted when said current is exceeded
to close the circuit to the first mentioned so-

“lenoid.

15. In combination with an electric motor,
resistances in the armature cireuit, an arm for
controlling said resistances, a driving device
adapted to be driven by the motor, a device
adapted to be rotated by the driving device,
connection between said last mentioned de-
viee and the resistance arm, the connection

-being such that when said device rotates said

arm is moved over the resistances, a weight
or spring connected to said rotatable device
adapted when said device is free from said
driving device to rotate said rotatable device,
a clutch device adapted when energized to
conneet the rotatable and driving device, and
when de-energized to sever said connection,

‘said eluteh device being in electrical connec-

tion with current supply and means inde-
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pendent of the clutch deviee to throw the ro-
tatable device in and out of connection with
the driving device. '

16. In combination with an electric motor,
resistances in the armature circuit, an arm for
controlling said resistances, a driving device
adapted to be driven by the motor, a device
adapted to he rotated by the driving device,
connection between said last mentioned de-
vice and the resistance arm, the connection
being such that when said deviee rotates said
arm is moved over the resistances, an electric
cluteh device adapted when energized to con-
nect the rotatable and driving device, and
when de-energized to sever said connection,
said clutch device being in electrical connec-
tion with current supply, a solenoid in the ar-
mature cirenit, a switeh in the eireuit to the
clutch magnet adapted to break the circuit to
the clutch maguet.

17. In combination with an electric motor,
resistancesin the armature cireuit, an arm for
controlling said resistances, a driving device
adapted to be driven by the motor, a device

adapted to be rotated by the driving device,
connection between said last mentioned de-
vice and the resistance arm, the connection
being such that when said device rotates said
arm is moved over the resistances, and means
to throw the rotatable device in and out of
connection with the driving device, a weight
or spring connected to said rotatable device
adapted when said device is free from said
driving device to rotate said rotatable device,
a clutch device adapted when energized to
connect the rotatable and driving device, and
when de-energized to sever said connection,
said clutch device being in electrical connec-
tion with current supply, a solenoid in the ay-
mature cireuit, a switch in the circuit to the
clutch magnet adapted to break the current
to the clutch magnet.

In testimony of which invention I have
hereunto set my hand. .

FRANK E. HERDMAN.
Witnesses:

C. D. Hovr,
JoB FisH, Jr.
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