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UNITED STATES

PATENT OFFICE.

FRAXK E. HERDMAN, OF WINNXETKSY, ILLINOIS.

BRAKE MECHANISM FOR ELECTRIC ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 568,571, dated September 29, 1896.
Application filed October 5, 1895, Serial No. 564,736, Famodel) :

To all whowm it may concern: :

Be it known that I, FrRaxKk E. HERD3AX, a
citizen of the United States, residing at Win-
netka, county of Cook, and State of 1linois,
have invented a newand useful Improvement
in Brake Mechanism for Electric Elerators,
of which the following is a fall, clear, and
exact description, reference being had to the
accompanying drawings, which form a part
of this specification.

The brake used in my invention is a fric-
tion-brake, and it is known that the time in
making a stop with a frictional brake is pro-
portional to the speed and load. If the car
be descending,if the velocity orloadis greater,
it takes more time to bring the mechanism
to rest, while, on the other hand, if the ve-
locity be less or the load be light, the stop is
made muoch quicker. The purpose of this
invention is to obriate this and to make the
application of the brake vary as the condi-
tions of speed and load vary, so as to make
the stop constant. .

Iwill first describe the construetion as illus-
trated in the drawings and then particularly
point out the invention in the claims.

“In the drawings, Figure 1 is an electrical
diagram. Fig. 2 is a detail section on the
line I 1 of Fig. 1.

Q is the brake-wheel on the shaft of the
motor. )

E is the motor; ¢, the shaft of the motor.

Q' is the brake-lever. ’ 7

P’is the operating-shaft through which the
operator controls the machine.

<1 is a double-wound magnet. .

<1 is the brake-weight, and 72 is a spring
interposed befween the conmection of the
brake-weight with the brake-lever. The core
of the maguet 71 is attached directly to the
fork, which is connected to the brake-lever
Q. This fork hasaslotin it, giving a move-
ment to the fork up and down around the pin

111, which passes through the brake-lever.

Between the brake-lever and the core of
the solenoid 74 is placed a spriog, this spring
being of such length and strength that when
the pie through the brake-lever is at the bot-
tom of the fork in the slot this spring is but
little or not compressed. When the fork has
dropped so that the pin is at the top of the
slot, this spring is compressed to the amount

“from the other side of the armature the

of the entire brake-weight, thus giving a
gradual application of the brake. .-

X is a snap-switch controlled Ly the orer- §s
ating-shaft . . _

a*a‘a*a’are brusheson this switch, brushes
@’ and af being in electrical connection with
each other by means of the conductive por-
tion a™. Brushes @® and af are insulated 6o
from each other by means of the insulation
a', and brashes a® and a*are insulated from
brushes @ and o by the insulation ¢,

100, 83, §7, aud 97 are a series of contacts
above the snap-switch, and below are corre-
sponding contacts 99, 90, 89, and 93. 1In the
movement of the switch in one direction from
the center, brush «® makes contact with con-
tact 100, in the other direction with contact
99. So in reference to brush a¥, which makes 70
contact with contact S3 and contact 90; brush
a®, with contacts 87 and 89; brush ¢, with
contacts 97 and 98. Contacts §¢ and S9 are
cross-connected, and contacts S and 90.are
cross-connected. The contacts 100and 99are 75
also in electrical connection;

The current from one pole of the source of
current supply runs to the conductive por-
tion @' of the hub of the snap-switch X, so
that the brushes 3 and a* are in direct elec- 8o
trical connection with one pole of the source
of current supply, and from thence the cur-
rent passes either to the contacts 100 aud §8
or 90 and 99. The contact 100 is in electri-
cal connection with the resistance-arm solen- 85
oid 73. From said solenoid . a wire passes to
the carrent-controlling solenoid 83, and from
the solenoid §3 a wire runs to the other pole
of current supply. .

From contact 99 a wire passes tothe solec- g0
oid 101, and from the solenoid 101 a wire
passes to one side of the fiel@ of the motor.
From the other side of the field a wire passes
to the contacts 97 and 95. From contact 90
& wire passes to one side of the armature, and g5
wire
returns to contact 8. From thence carrent
passes to brash ¢’ and from thence through
the wire to one winding of magnet 74, and
the return-wire from that winding goes to the roo
armature-resistance 105, from thence through
the arm 79 to the contaet 300, and from thence
to the wire leading from the solenoid 73 to -
the solenoid §3, through which it returns to
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the other pole of the source of current sup-
ply. Thos we have one winding of the mag-
net 74 in series with the armature-circuit.
From the other winding of the magnet 71 a
wire passes fo and connects with the wire
leading from contact 99 to solenoid 101. The
other wire from that winding leads to the
wire leading from the solenoid 73 to the solen-
0id 83. We therefore have this other wind-
ing of the magnet 74 in shunt with the arma-
ture. The two wires leading from the upper
winding of the magnet 71 are connected to
the contacts 102 and 103, which arc adapted
tobe connected by the contacts 104, controlled
by the core of solenoid 101, and, w hen so con-
nected, to cut off the cnrreut from that wind-
ing of the magnet 7f. The refurn-wire of
the field of the motor passes to the contact 97

_or 98, and from the brush a® a wire leads to

the ﬁeld-realstance 96, and through the arm

79 and contact 300 connection is made with -

the wiring to the solenoid $3, and from thence
to the other pole of the main source of cur-
rent supply.

When the snap-switch is operated in either
direction, the followingoccurs: Speaking first
of the magnet 74 and supposing the switch to
be turned in a direction so that the brushes
«® @ «® «* make contact, respectively, with
the coutacts 99, 90, 89, and 95, the turning of
the switch in the other direction would make
no difference from which will hereinafter be
described except in the direction of the cur-
reat passing to the armature. Under these
conditions the shunt-winding of the magmet
74 will be in direct electrical connection with
the source of current supply and will be at
once energized.

So far as the passage of the current to the
field is concerned, it will pass from contact
99 to solenoid 101, from thence tooune side of
the field, from the other side of the fieid to
contact 93, from thence to brush «f, from
thence to the field-brash ', and from thence
alongthe resistance-arm 79 to the contact 300,
from thence through the regulating-solenoid
33 to the other pole of the source of current-
supply. The passage of current through the
solenoid 101 will energize it, lifting the con-
tact 104, so that the connection between the
contacts 102 and 103 is broken.

The current to the armature passes from
contact 90 directly to one side of the arma-
ture, from the other side of the armature to
the contact &9, from thence to brash a®, from
thence to the series winding of the solenoid
74,and from the otherside of theseries wind-
ing of solenoid 74 to the armature-resistance
103, from thence along the resistance-arm 79
to contact 300, and thence through the solen-
oid S$3 to the other pole of source of eurrent
supply.

As the resistance-arm of the armature-re-
sistance is initially upon the highest resist-
ance, but slight current, if any, passes to the
series winding of the solenoid 71. The re-
sistance-arm T9is operated by means of the
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solenoid 73, which is connected with the con-
tact 100, so that the current passes to it from
said contact. Fromtheotherend of the wind-
ing of the solenmoid 73 the current passes
through the contact 300 to the solenoid 83,
and from thence directly to the other source
of current supply. The solenoid 73, being
energized, moves its core, which is connected
with the solenoid-arm 7 9, to move it so as to
cut out the resistances in the armature-cir-
cuit and cut in resistances in the field-cir-
cuit. The purposeof the regulating-solenoid
83 is to re‘*ulate the speed with which the
solenoid 73 acts and its operation is clearly
described and claimed in a certain patent is-
sued to me, No. 550,773, dated Decewmber 11,
189¢.
out, and proportionately to the extent with
which the armature takes up its current, so
is the series circuit of solenoid 74 enemzed.
We thus see that when the current is first
thrown onto the machine the shunt-winding
of solenoid 74 is excited and the series wind-
ing is not excited. The shunt-winding of
<ald solenoid in itself is only of sufficient
strength to partially relieve the brake, still
holdmor sufficient brake on the machine un-
til the armature takes up sufficient current
to operate the machine and raise the load.
When the armatare isin this condition, there
is suflicient current admitted through the

series winding of solenoid 71 to energize the.

same, and the combination of the shunt and
series windings of the soleroid 74 excites said
solenoid sufticiently to raise the brake oft the
brake-wheel.

If, with the construction shown in-the fore-
going drawingsand description,the carshould
Le descending with a heavy load, in that case
the motor would be tarned into a dynamo and
the series winding of the solenoid 74 would
thus lose its strength, which would result in
a tendency for the brake to be applied to a
certain extent. To prevent this, I place on
the operating-shaft a segment "‘00 having at
each side a projection 301 and 202. On the
rod 203, connecting with the brake-lever and
havingaslotinit around the operating-shaft,
(act.mo as a means of guide,) is placed a
ratchet 20L. When the operating-shaft is
thrown to the right or left, either the projec-
tion 201 or 202 is thrown in the path of the
ratchet 20£. When this movement of the op-
erating-shaft is made, the current is thrown
ou the machine and the magnet 74 is excited,
thereby lifting the brake-lever Q' and caus-
ing the ratchet 204 to pass by whichever pro-
jection 201 or 202 isin the path of the ratchet.
When this ratchet has passed this projection,
it locks with it. The result is that when the
lever is held in that position the brake is also
held in that position, and, even though the
current consumed by the armature of the
motor should fall, the weakening of the solen-
oid does not allow the application of the
brake.

The length of projections 201 and 202 is

As the armature—resmtances are cut’

70

85

9o

95

Ico

105

I10

371

20 .

130 °



10

20

40

0

(51}

568,571 3

such that when the operating mechanism is
brought toward its central position when the
rheostat-arm reaches a point when it is about
to pass on the armature-resistance, the pro-
jection 201 or 202 is passed from under the
ratchet 204, thus permitting the action of the
brake from this point according to the con-
ditions of solenoid 74. When the projection
has released the ratchet, then the brake acts
according to the conditions of solenoid 74.
If the car is lifting an excessive load, and in
cousequence consuming a great deal of cur-
rent, this carrent keeps solenoid 74 so ener-
gized as to hold the brake off until the cur-
rent is finally cut off the machine, this being
with the idea that the load will reduce the
speed of the car rapidly enough without the
use of the brake until the last moment. On
the other hand, if the car is practically lift-
ing no load,then the armature is consuming
little or no current, and in consequence the
series coil on solenoid 74 has little or no
strength. As a result, the only power by
which the brake is held off is due to the
shunt-coil of the solenoid 74, this being only
sufficient to partially relieve the brake. As
a result, the brake is partially applied and
the mechanism gradually stopped until the
final breaking of the circuit throws on the
full strength of the brake. If the elevator
is overcounterbalanced and going up light,
so that the counterbalance tends to run away
with it, then the motor will be acting as a
dynamo, and in consequence the current in
armature-circuit passes in an opposite direc-
tion from that from source of current sup-
pl¥. As a result, the series coil of solenoid
“dwould be acting in opposition to the shunt-
coil, thus still further weakening solenoid 74
and giving a stronger action of the brake.
This is in accordance with the results de-
sired, and thereby gives an aceurate stopwith
or without load.

The purpose of the solenoid 101 and the
contact 104 and contacts 102 and 103 is clearly
and fully desecribed in a certain application
filed by me October 5, 1395, Serial No. 564,733,
and may generally be stated here to be that
in case the field-eircuit should become de-
ranged the solenoid 101, which is in said eir-
cuit, will no longer be exeited. As a eonse-
quence the contact 104, connected to the core,
will fall so as to connect the contacts 102 and
103, and thus short-cirenit the current from
the series winding of the solenoid.

Speaking generally in reference to the in-
vention as described in this speeification, it
consists, as may be seen from the specifica-
tion, in controlling the brake upon a brake-
wheel of a power-driven motor by the use ot
a device which, as described in this specifica-
tion, has a solenoid which is connected with
the source of power which operates the motor,
whichin this ease is an electric motor, through
the motor itself, so that the amount of power
which is supplied to the device controlling
the brake-lever bears a certain relation to

the amount of power used in operating the

motor, so that the amount of power which -

this device has to expend upon the brake-
lever bears a certain relation to the amount
of power expended in operating the motor,
and, as the amount of power expended in op-
erating the motor bears a fixed relation to the
speed and load of the device operated by the
motor, so the amount of the power which the
device controlling the lever can expend is
therefore proportional to the speed and load
or weight of the device with its carried load or
weight operated by the motor, and therefore
the brake is applied and regulated in the
amount of its application by the speed and
weight of the device operated by the motor.

Furthermore, by the use of the device upon
the brake-lever which interlocks with the mo-
tor-controlling mechanism, when the motor-
controlling mechanism is moved from the cen-
ter, prevents the brake, after having been
once taken off the wheel, from being again
applied until the operating mechanism is
brought to a point near the central position,
where it is desired that the brake shall assist
in the control of the motor, which prevents
the brake being applied when for any reason
during the operation of the motor or the
movement of the device operated Ly the mo-
tor the power applied to the device control-
ling the brake-lever shall fall below a point
suflicient to hold the brake-lever off. This
might oceur, as is desecribed in the specifica-
tion, in case the car were descending with a
heavy load. Then, in that event, the power
being supplied to the brake-operating device
through the motor and the motor not expend-
ing any power, the device operating the lever
would receive no power, and therefore the
brake would be applied were it not for this
locking device.

Having now fully described my invention,
what I claim, and desire to protect by Letters
Patent, is—

1. In combination, a source of current sap-
Py, an electric motor, a brake-wheel for said
motor, a brake-lever to operate the brake, a
solenoid having two windings, one in shunt
with the main current supply to the motor,
the other in series with the armature-circuit,
said brake-lever being operated by means of
the solenoid a reversing-switch, the electric
connections to the series winding being in-
dependent of the reversing-switch. .
.~2_~L.,._:In__:s:0n.ibiuaﬁou_\_vx'tfx- a source of-curient
supply, an electric motor, a switch.device for

congrolling the admisstbn of- current from the -
forcoutrolling 'said switch, a brake:wheel for - -
;sald inotor, abrake-lever tooperate the brake;
a solénoid having. two ivindings; orie in'shunt_--

the: motor, anoperative mechanism
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the other in séries with the armature-circuit,
the brake-leéver being connected. to the.core

3. Incombination, a source of current sup-
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ply, an electric motor, a switech device for
controlling the admission of current from the
supply to the motor, hn operative mechanism
for controlling said switch, a brake-wheel for
said motor, a brake-lever tooperate thebrake,
a solenoid having two windings, one in shunt
with the main current supply to the motor,
the other in series with the armature-cireuit,
aslot-and-pin connection between the core of
the solenoid and the brake-lever.

4. Tn combination, a source of current sup-
ply, an eleetric motor, a switch device for
controlling the admission of current from the
supply to the motor, an operative mechanism
for controlling said switch, a brake-wheel for
said motor, a brake-levertooperate the brake,
a solenoid having two windings, one in shant
with the main current supply to the motor,
the other in series with the armatare-circuit,
a slot-and-pin connection between the core of
the solenoid and the brake-lever, and a spring
interposed between the core of the solenoid
and brake-lever.

5. In combination, a source of current sup-
ply, an electric motor, a switch device for
controlling the admission of current from the
sapply to the motor, an operative mechanism
for controlling said switch, a brake-wheel for
said motor, a brake-leverto operate the brake,
a solenoid having two windings, one in shunt
with the main current supply to the motor,
the other in series with the armature-circuit,
the brake-lever being connected to the core
of the solenoid, a brake-weight connected to
the solenoid-core.

6. In combination with a soarce of current
sapply, an electric motor, a switeh device for
controlling the admission of current from the
supply to the motor, an operative mechanism
for controlling said switch, a brake-wheel for
said motor, a brake-levertooperate the brake,
a solenoid having two windings, one in shant
with the main current supply to the motor,
the other in series with the armature-circuit,
the brake-lever being connected to the core
of the solenoid, a spring interposed between
the core of solenoid and brake-lever, and a
brake-weight connected to the solenoid-core.

7. In combination, a socurce of current sup-
ply, an electric motor, a switch device for con-
trolling the admission of curren* from thesup-
ply to the motor, an operative mechanism for
controllingsaid switeh, a brake-wheel for said
motor, a brake-lever to operate the brake, a
solenoid having two windings, one in shunt
with the main current supply to the motor,
the other in series with the armature-circuit,
a slot-and-pin connection between the core of
thesolenoid and the brake-lever, and a brake-
weight connected to the solenoid core.

-8, In coinbination, & soirce of currentsup-
ply; an electric motor, a switch device for con-:
trolling {hcadmission of cucrent from thesup-
ply to the motor;an operative mechanisim for:
controlling said switch, a brake-wheel forsaid-
motor, a brake-lover to operate the brake, a.
solenoid having-two windings, one'in shunt

568,571

with the main current supply to the motor,
the other in series with the armature-circuit,
a slot-and-pin connection between the core of
the solenoid and brake-lever, a spring inter-
posed between the core of the solenoid and
brake-lever, and a brake-weight connected to
the solenoid-core.

9. In combination, a source of current sup-

70

ply, an electric motor, a switch for control-

ling the admissicn of eurrent from the sup-
ply to the motor, an operating-shaft for con-
trolling said switeh, a brake-wheel for said
motor, a brake-lever- to operate the brake, a
solenoid having two windings, one in shunt
with the main current supply to the motor,
the other in series with the armature-circuit,
the brake-lever being connected to the core
of the solenoid, a segment on the operating-
shaft having at each side a projection, a rod
connected with the brake-lever, said rod hav-
ing a pawl in alinement actnating to the
movement of the operative shaft, with one or
other projection when the rod is down, but
out of alinement when the rod is up, whereby
when the pawl has passed beyond the projec-
tion it locks with it, the length of the projec-
tions being such that when the operating-
shaft is moved toward the center sufficiently
so that the resistances are thrown in the ar-
mature-circuit, the projections have passed
from under the rod and no longer lock it.

10. Incombination witha source of current
supply, an electric motor, a switch device for
controlling the admission of current from the
supply to the motor, an operating-shaft for
controlling said switch, a brake-wheel for
said motor, a brake-lever tooperate the brake,
a solenoid having two windings one in shant
with the main current supply to the motor,
the other in series with the armature-circnit,
the brake-lever being connected to the core
of the solenoid, a spring interposed between
the core of solenoid and brake-lever, a seg-
ment on the operating-shaft, having at each
side a projection, a rod connected with the
brake-lever, said rod having a passl in aline-
ment, actuating to the movemert of the op-
erating-shaft, with one or the other projec-
tion when the rod is down, but out of aline-
ment when the rod is up, wherzby when the
pawl has passed beyond the projection it locks
with it, the length of the projections being
such that when the operating-shaft is moved
toward the center sufficiently so that the re-
sistances are thrown in the armature-cireuit,
the projections have passed from under the
rod and no longer lock it.

11. Incombination, a source of currentsup-
ply, an electric motor, a switch device for con-
trolling the admission of current from the sup-
ply to the motor, an operating-shaft for con-
trolling said switch, a brake-wheel for said
motor, a brake-lever to operate the brake, a
solenoid having two windings, one in shunt
with the main eurrent supply to the motor,
the other in series with the armature-circuit,
a slot-and-pin connection between the core of
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the solenoid and the brake-lever, a segment
on the operating-shaft having at each side a
projection, a rod cormected with the brake.
lever and guided on the operating-shaft, said
5 rod having a pawl in alinement, actuating to
the movement of the operating-shaft, with
one or the other projection when the rod is
down, but out of alinement when the rod is
up, whereby when the pawl has passed be-
1o yond the projection it locks with it, the length
of the projections is such that when the op-
erating - shaft is moved toward the center
sufficiently, so that the resistancesare thrown
in the armature-circuit, the projections have
15 passed from under the rod and no longer
lock it.
12. Incombination, a source of current sup-
PIy, an electric motor, a switch device for con-
trolling the admission of current from the sup-
20 ply to the motor, an operating-shaft, for con-
trelling said switch, a brake-wheel for said
motor, a brake-lever to operate the brake, a
solenoid having two windings, one in shunt
with the main current supply to the motor,
25 the other in series with the armature-circuit,
a slot-and-pin connection between the core of
the solenoid and the brake-lever, aspring in-
terposed between the core of solenoid.and
brake-lever, a segment on the operating-shaft
30 having at each ‘side a projection, a rod con-
nected with the brake-lever and gnided on
the operating-shaft, said rod having a pawl
in alinement, actuating to movement of op-
erating-shaft, with one or the qther projec-
35 tion when the rod is down, but out of aline-
menft when the rod is up, whereby when the
pawl has passed beyond the projection it
locks with it, the length of the projections
being such that when the operating-shaft is
4.moved toward the center sufficiently so that
the resistances are thrown in the armature-
circuit, the projections have passed from nn-
der the rod and no longer lock it.
13. Incombination,a source of current sup-
45 ply, an electric motor, a switch device for con-
trolling the admission of current from the sup-
pIr to the motor, an operating-shaft for con-
trolling said switch, a brake-wheel for said
motor, a brake-lever to operate the brake, a
50 solenoid having two windings, one in shunt
with the main carrent supply to the motor,
the other in series with the armature-circuit,
the brake-lever being conuected to the core
of the solenoid, a brake-weght connected
55 to the solenoid-core, a segment on the op-
erating-shaft having at each side a projec-
tion, a rod connected with the brake-lever
and guided on the operating-shaft, said rod
having a pawl in alinement, actuating to
6o movement of operating-shaft, with one orthe’
other projection when the rod is down, bat

out of alinement when the rod is up, wheresy '
when the pawl has passed beyond the projec- i

tion it locks with it, the length of the projec-

65 tions being such that when the operating-
shaft is moved toward the center sufficiently
so that the resistancesare thrown in thearma-

3

ture-cireuit, the projections have passed from
under the rod and no longer lock it.

14. Tn combination with a source of current
supply, an electric motor, a switch device for
controlling the admission of current from the
supply to the motor, ‘an operating-shaft for
controlling said switch, a brake-wheel for
said motor, a brake-lever to operate the
brake, a solenoid having two windings, one
in shunt with the main current supply to the
motor, the other in series with the armature-
eircuit, the brake-lever being connected to
the core of the solenoid, a spring inter-
posed between the core of solenoid and
brake-lever, a brake-weight connected to the
solenoid-core, a segment on the operating-
shaft, having at each side a projection, arod
connected with the brake-lever and guided
on the operating-shaft, said rod having a
pawl in alinement, actuating to the move-
ment of the operating-shaft, with one or the
other projection when the rod is down, but
ont of alinement when the rod is up, whereby go
when the pawl has passed beyond the pro-
jection it locks with it, the length of the pro-
Jjections being such that when the operating-
shaft is moved toward the center sufficiently
so that the resistances are thrown in the
armature-ciregit, the projections have passed
from under the rod and no longer lock it.

15. In combination, a source of current sup-
ply, an electric motor, a switch device for
controlling the admission of current Trom the
supply to the motor, an operating-shaft for
controlling said switch, a Dbrake-wheel for
said switch, a brake-wheel for said motor, a
brake-lever to operate the brake, a solenoid
having two windings, one in shunt with the
main current supply to the motor, the other
in series with the armature-circuit,a slot-and-
pin connection between the coreof the solen-
oid and the brake-lever, a brake-weight con-
nected to the solenoid-core, a segment on the
operating-shaft having at each sidea projec-
tion, a rod connected with the brake-lever
and guided on the operating-shaft, said rod
having a pawl in alinement, actuating to
movement of operating-shaft, with one or the
other projection when the rod is. down, bat
out of alinement when the rod is up, whereby
when the pawl has passed beyond the pro-
jection it locks with it, the length of the pro-
jections being such that when the operating-
shaft is moved toward the center sufficiently
so that the resistances are thrown in the
armature-circuit, the projections have passed
from under the rod and no longer lock it.

16. In combination, a source of current sup-
ply, an electric motor, aswitch device for con-
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_trolling the admission of current from the
-supply to the motor, an operating-shaft for
- controlling said switch, a brake-wheel for

said motor, a brake-lever to operate the
brake, a solenoid having two windings, one
1a shant with the main current supply tothe
Mutor, the other in series with thearmature-
CIrclit, a slot-and-pin connection between the
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core of the solenoid and brake-lever, a spring
interposed between the core of the solenoid
and brake-lever, a brake-weight connected
to the solenoid-core, a segment on the oper-
ating-shaft having at each side a projection,
a rod connected with the brake-lever and
guided on the operating-shaft, said rod hav-
ing a pawl in alinement, actuating to move-
ment of operating-shaft, with one or the
other projection when the rod is down, but
out of alinement when the rod is up, whereby
when the pawl has passed beyond the pro-
jection itloeks with it, the length of the pro-
jection being such that when the operating-
shaft is moved toward the center sufficiently
S0 that the resistances are thrown in the

- armatuare-circuit, the projectionshave passed
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from under the rod and no louger lock it.

17. In combination, a source of current
supply, an electric motor, a brake-wheel for
said motor, a brake-lever tooperate the brake,
an electric device having two windings, one
in shunt with the main current sapply to the
wnotor, the other in series with the armature-
circuit, said brake-lever being operated by
means of the electric device, a reversing-
switch, the electrie connections to the series
winding being independent of the reversing-
switch.

18. In combination, a source of current
supply, an electric motor, a brake-wheel for
said motor,a brake-lever (o operate the brake,
a solenoid in shunt with the maip current
supply to the motor, and a solenoid in series
with the armature-circuit, said brake-lever
being operated by means of said solenoids, a
reversing-switch, the electric connection to
the series solenoid being independent of the
reversing-switch.

19. In cowmbination, a source of current
supply, an electric motor, a brake-wheel for
said motor, a brake-lever to operate thebrake,
an electric device in shunt with the main cur-
rent snpply to the motor, and an electric de-
vice in series with the armature-ecireuit, said
brake-lever being operated by means of said
electric-devices, a reversing-switch, the elec-
tric connections to the series device being in-

‘dependent of the reversing-switch.

20. In combination with an electrie motor,
a source of current supply, and controlling
mechanism for the motor, a brake-wheel and
brake for the same, an electric device adapted
when energized to release said brake, the
current to said electric device being con-

trolled by the motor-controlling-mechanism,
and devices connected with said brake-lever
and controlling mechanism adapted to inter-
lock when said operating mechanism is moved
to allowsaid electrical device to act, and said
device acts on said brake-lever.

'21. The combination with a motor brake-
wheel and a weighted brake-lever for the
same, of a source of power supply for the
motor, and connection between said motor
and source of power supply, a device for op-
erating said brake-lever to lift the brake from
the wheel, said device being in connection
with the motor source of power through the
motor.

22. The combination with a motor brake-
wheel and a weighted brake-lever for the
same, of a source of power supply for the
motor, and connection between said motor
and source of power supply, a device for op-
erating said brake-lever to lift the brake from
the wheel, said device being in connection
with the motor source of power through the
motor, controlling mechanism for the motor
and devices connected with the brake-lever
and controlling mechanism, adapted to inter-
lock when the controlling mechanism is moved
from the center and the brake is off the brake-
wheel.

23. In combination, a source of current
supply, an electric motor, a reversing-switch
device, an operative mechanism for control-
ling said switch, a brake-wheel for said motor,
a brake-lever to operate the brake, a solenoid
in series with the armature-circuit and inde-
pendent of the reversing-switch, said brake-
lever being operated by means of the solenoid.

24. In combination with a source of cur-
rent supply, an electric motor, a reversing-
switch device, an operative mechanism for
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controlling said switch, a brake-wheel for

said motor, a brake-leverto operaie the brake,
a solenoid, in series with the armature-cir-
cuit, a solenoid in shuont with the main cur-
rent supply, the brake-lever being connected
with and operated by both the solenoids, the
electric connection to the series solenoid be-
ing independent of the reversing-switch.

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

FRAXNK E. HIERDMANXN.

Witnesses:
C. D. orxT,
J. J. OMEARA.
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