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SYSTEM FOR OPERATING ELECTRIC ELEVATORS.

IPECIFICATION forming part of Letters Patent No. 7 43,426, dated November 10, 1908.
Application filed January 17,1899, Serial No, 702,425, (No model.)

To all whow it may concerwn:

Be it known that I, WILLIAM BAXTER, Ji.,
a citizen of the United States, and a resident
of Jersey City, in the county of Hudson and
State of New Jersey, have invented a certain
new and useful System for Operating Hlectric

Elevators, of which the following is a specifi-

cation.

This invention relates to arrangements of
switches and circuits whereby the motion of
an elevator-car is directly under the control
of the elevator operator, and also to arrange-
ments of circuits and switches which prevent
the car from attaining a dangerous velocity
in either direction under certain abnormal
conditions that oceur with more or less fre-
quency.

by a main switch for opening and closing the
main line, a reversing-switch for reversing

the direction of rotation of the motor and the

direction of travel of the car, and a switch

for cutting out of the eircuit the resistance

which is used in starting the motor. "T'he
main and reversing switches are sometimes
combined in one. The motor is either shunt
or differentially wound, and the starting re-
sistance is placed in the armature - circuit,
The resistance-switeh is 8o arranged that
when the elevator is stopped all the resist-
ancéeisin the armature-circuit, and the switeh
is held in this position. When the elevator

is started, the resistance-switch is released

and slowly moves (generally automatically)
to the position in which all the resistance 1is
cut out of the armature-circuit. The motion
of this switch is controlled generally by a
dash-pot, which is adjusted so as to control
the speed of cutting in and out the resist-
ance, and consequently the rate of develop-
ing full speed in the car’s travel. In some
cases the motion of the switch is controlled
by an electromagnetic device that regulates
the speed of the switch in accordance with
the strength of the current flowing through
the armature. In such old arrangements
when the elevator operator desires to start
the car he turns the operating-wheel or lever
in the car, and this motion throws the main
and reversing switch into the active position
and at the same time releases the resistance-
controlling switch. The operator has no fur-

T

—r—

ther contrel over the starting or over the rate
at whick the resistance is cat out of the cir-
cuit of the armature, and therefore no con-
trol over the rate of acceleration in the move-
ment of the car. Furthermore, as the oper-
ator can only move the main and the revers-
ing switches he cannot in any way control the
speed of the ear after it is in motion, and the
velocity will depend upon the load and upon
the closeness with which the motor regulates,
or, in other words, upon the variation In
speed caused by variations in the load.
When the operator desires to stop the car, he
moves the lever or wheel to the stop position,
and this motion disconnects the motor from
the line and applies the brake.

switeh has been turned is dependent wholly
upon the frictional resistance of the brake
and the machinery and the momentum of the
moving parts and is entirely beyond the con-
trol of the operator.

From the foregoing it will be seen that the
operator has no control over the rate at which
the car will accelerate its motion in starting,
no control over the speed of the car afteritis
in motion, and no control over the rate at
which it will retard its veloeity in stopping.

This invention provides means whereby
ihe rate at which the speed of the car is ac-
ceierated in starting, the speed at which it
runs thereafter, and the rate at which it is
retarded in stopping are all directly under
the control of the operator, as will now be
briefly outlined.

If the load is moved in the direction in
which gravity acts, the energy developed by
the descent will assist the motor. If theload
is light, gravitation may not be sufficient to
overcome the frictional resistance of the
mechanism, and in that case the deficiency
will be made up by the motor, the armature
of which will rotate at such a velocity that
its counter electromotive force will be suffi-
cient to cub the carrent passing through it
down to the required strength. If the load
is gufficiently heavy, the energy of descent
will be more than enough to overcome the
frictional resistance of the elevator ma-
chinery, and then the motor will act as a gen-
arator, the current induced in its armatuare

| passing through the field - coils, the brake-

The dis-
{ tance in which the car will stop after the
Electric elevators are ordinarily controlled
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coil, and, if necessary, throngh the mainline, 1 is accomplished by providing means whereby

flowing in this in a direction opposite to the
normal direction of the operating-current.
Under these conditions the armature of the
motor will run at a slightly-increased veloc-

ity, the increase being as much as may be ro- |

quired to raise the counter electromotive
force of the motor above the line electromo-
tive force to an extent corresponding to the

excess ot gravitation over the energy ab- |

sorbed by the friction of the machinery. If
theelectromotive foree of the generator is re-
duced to zero, the speed of the motor will be
reduced, becausethe flow of current back into
the line will then be resisted only by the
ohnic resistance thereof instead of by the op-
posing carrent. IHence the current through
this part of the motor-circuit will be in-
creased, and to cut down the energy devel-
oped the counter clectromotive force will
have to be reduced. If the line- cireuit is
opened, the case will become very different,

for the resistance of the main line will bhe-

come 1nfinite, and the current gencrated in

the motor-armature will be comnelied to flow

exclusively through the field and brake coils,
and as these have a very high resistance the
cuarrent through them with a voliage slightly
above the line electromotive force will be

very weak and the energy thereof very small. -

Under these conditions it will be neeessary
for the armature speed to increase greatly
before the necessary work to be imposed by
the (now generating) motor npon the gravi-
tating load to balance the energy of said load
will bedeveloped by anincreasein the counter
electromotive force of the motor. This veloe-
ity of armature would in most instances allow
the elevator-car to attain a dangerous speed.
Hence one of the objects of this invention is
accomplished by providing weans whereby
the motor may be prevented from attaining
anabnormalvelocity undertheconditions just
explained,.
these cases the brake will hold the mechan-
iIsm; but,as will be noticed, the brake is held
1n the inactive position by the current gener-
ated by the motor.

{f the car is being raised against gravity
and the line electromotive force reduced to
zZero, the motor will stop, and there being no
differenco of potential between p and n no
current wiil pass through the brake-magnet.
Hence the brake will go on and prevent the
elevator mechanism {rom running backward.
I1f the brake fails to act and the foree of grav-
1Ly 1s safficlient to overcome the frictional re-
sistance, the motor will be driven in the re-
verse direction, and it may attain a velocity
In this case the
motor will not act as & generator, because the
direction of rotation of the armature is re-
versed, and the electromotive foree induced
therein will not send & current in the right
direction through the field-coils.

Another object of my invention, therefore,

1t iy sometimes assumed that in |

b

F

| e T A —

the motor connections will be changed in such
a case as just deseribed, so that it may gen-

| erate a current, and thus hold the car if the

brake fails to act.

When an elevator is standing at a floor in-
termediate between the top and bottom, it is
held from moving in the direction of gravity
by the brake and the frictional resistance of
the machinery. If the brake fails and the
friction of the machinery proves insufficient
to hold the load, the car will be carried in the
direction of gravity and attain a dangerous
veloelty before the end of the elevator-shaft
is reached. |

A further object of this invention, there-
fore, 1s attained through means whereby the
speed of the ear under the above conditions
can be controlled and be kept within safe
limits automatically.

If the operator fails to throw the switch in
time when nearing the top or bottom land-
ing, the car will ran into the overhead {fram-
ing orstrike the ground, and possibly with de-
structive force. To prevent this, it is cus-
tomary to provide some kind of automatic
stop.  This generally consists of an armnge-
meut to throw the switch should the operator
fail to act in time. In order that this devico
may not come into action too often, the re-
tarding force applied to stop the ecar at the
ends of its travel is greater than that applied
at other landings and is appliad much later.
It is obtained in some cases by short-gireuit-
ing the motor-armature and in others by me-
chanically increasing the pressure of tho
brake. |

A furtherobjectof thisinvention,therefore,
results from means for increasing the brake-
pressure electrically when the car is stopped
by the action of the top and bottom limit
SLODS.

The various features of my invention will
now be speciiically described with reference
to the accompanying drawings, in which—

Figure 1 is a schematic representation of
the invention, and Figs. 2, 3, and 4 are en-
larged detail views respectively showing the
safety-switch, the automatic switech whieh
controls the velocity of the motor, and the
brake-magnet.

A1s the motor-armature; If, the field-mag-
netcoils; R, thestarting resistance, and RS an
electromagnetic switeh which acts to reverse
the conunections between the armature and
field wheun such reversal becomes necessary
to make the motor act as a generator.

ASisanautomatic switeh which actstocon-
trol automatically the velocity of the motor.

BM is the brake-magnet.

LLS and ULS are the top and bottom limit
switches.

S5 18 a4 motor that moves the operating-
switeh to bring the terminals in the proper re-
lation to cause the motor to act as a genera-
tor if it should move away from a landing
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under the influence of gravity when the op-
erating-switch is in the inoperative position
and the motor is disconnected from the line.

S is the switeh that connects the motor-cir-
cuit with the line; but the closing of this
switch does not close the circuit through the
motor. - |

The main Opelatmﬂ' -switch 1s shown pIO-
jected on the drawings, and consists of the con-
tact-plates 74 75 73 45 67 122 123 and the row
of contacts standing at the off point along
the central line a,nd numbered from bottom
to top 37 29 30 31 47 46 117 66 76 77 73 79 80
81 82 83. The row of contacts is stationary
and the contact-plates are movable. The

contacts, it will be understood, are located

near enough to the cylinder to press -upon
the plates. -

As will be seen, the main wire 32 runs to
contact 31, and with the switch in the posl-
tion ShOWﬂ this
with the econtact 30; therefore there is a break |
in the circuit at this point.

To start the elevator, the contact-plates are
moved to one side or the other, according to
the direction of travel desired. If theseplates
are mounted upon the surface of a ¢ylinder
in the manner common with electric control—
lers, the rotation of the cylinder will effect
the motion of the contact-plates.

If it is desired to run the elevator down,
the cylinder is revolved until the contacts
come on the line 1. With this position of the
switeh it will be found that the line-current
in wire 13 will pass to wire 14, thence through
the coil of RS to wire 15, and through the
coils of SS to wires 16 and 17, which connect

in parallel the ends of the several coils wound

upon the field, thence, as hereinafter de-
seribed, to plate 73, contact 31; and by wire
32tomainline. The currentpassingthrough
the coil of RS energizes the magnet, and thus
thelever Lisraised. The contacts 38 and 40,
carried by the lever, are electrically connect-
ed with each other, and by being drawn up

‘against contacts 59 a,nd 41 close Lhe circnit be-

tween wires42and 43. Through thisroutethe
current reaches wire 44 and contact plate 45.
As the contacts are on the line 1, 47 will be in
contact with the plate 45 and 46 will not.
Hence the current will flow to wire 45, and

through the connecting-plate 96 of the LLS

55

60

switech will pass to wire 49, thence to wire 50,
and through the connecting-plate 53 of the RS
switch to wire 54 and to the rheostat R; from
here by wires 55 and 56 to the armature of 55
and to wire 58 and brush 59 of the motor-com-
mutator C; from brush 60 by wire 61 and
connecting-plate 62 to wire 63 and wire 65 to
contact 66 and contact-plate 67. Irom here
the current passes to wire 68, and at june-
tion 69 itdivides, part passing to wire 70 and
part to 26, this latter passing through coil 27
of switeh AS to wire 23, and thence to contact
29 and 30 and through the eylinder contqet-
plate 73 to contact 31 and to wire 32, thus
reaching the switeh 5. A low resistance R’

€
b

connects a shunt around the switch AS from
wire 70 to wire 28 for the purpose of reducing
the current passing through coil 27.

Of the currents passing through the field-
coils that in wire 18 divides at Junetlon 23,
part going through the armature 25 by wire
24, thence to wire 28, and part going by wire
33 to and through the brake-magnet BM
coming out by wire 30, and thence to contact
37, where it joins the current from wire 25.
The current entering wire 19 from the field-
coil, as well as those entering wires 20, 21,
and 22, pass to the small contacts under con-

tact-plate 73, and thus join the current from
wire 28.

Erom the foregoing, it will be seen that the
field-coils ¢ b ¢ d e are in parallel. The sec-
tions of the rheostat R are also in parallel;
but, as will be readily understood when the
action is further explained, 1t is immaterial

contact does not connect i whether the field and rheostat sections are

placed in parallel or series, providing the
switch connections are ma,de to suit either
type that may be used. If the main switch
is moved successively to lines 2 3 4, &e., 1t
will result in placing more sections of R in
the circuit in parallel with each other. When
the switeh is on line 1, the top section 1s the
only one in the circuit. When line 5 1is
reached, all the sections of R will be in the
circuit in parallel with each other. When

| the line 9 is reached, the contact to which

wire 19 is connected will pass from under
contact-plate 73, and thus open the circuit
through field-coil 6. The next step will un-
cover the contact of wire 20, and thus open
the circuit of field-coil ¢. When line 11 is
reached, coil d will be cut out, and when line
12 is reached coil e will be eut out, thusleav-
ing only the coil ¢ in the circuit. KFrom this
explanation it can be seen that the resistance-
sections being in parallel when the main
switeh is moved to the first position (line 1)
the resistance in the armature-circuit will be
the maximum and the current passing around
the field-coils will also be the maximum, the
field being unaffected by the resistance.
Hence the electromotive force to be balanced
by the armatuare counter electromotive force
will be the minimum and the magnetomo-
tive force acting in the field will be the maxi-
mum. Therefore the speed of the armature
will be the lowest. When the main switch
is turned around to the positionof line 12, the
rheostat resistance will be all out of the cir-
cuit and the magnetomotive force acting
upon the field will be only that of one coil—
that is, coil ¢. Hence the counter electro-
motive foree required will be the maximum
and the field strength the minimum. There-
forethearmature speed will be the maximum.
In starting the elevator the rate of accelera-
tion can be adjusted—made high or low—Dby
the rapidity with which the switch 18 moved
from position line 1 to position line 12. Af-
ter the elevator is in motion any desired speed

i cann be obtained between the maximum and
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the minimum by leaving the switeh upon any | eireuit the brake-magnet, and thus allow the

line intermediate between 1 and12. In stop-
ping the elevator the rate at which the speed
1s checked can be varied by the rapidity with
which the main switeh is moved back to the
stop position.

As shown, in tmcmﬂ* the course of-the cur-
rent; thmuﬂ'h the wires the direction through
the coil 25 on the armature of AS is from
top to bottom from junection 118 to junection
84, The direction of the current through
coil 27 of AS is from wire 26 to wire 28. 'Wlth
the current flowing through these coils in this
direction the torqueof the armature isin such
a direction as to force the lever 85 toward and
keep it upon the contacts that form the ter-
minals of wires 26 and 70. Now the wires 28
and 56 meet at contacts 37 and 29 when these
are covered by either plates 74 or 75, and so
long as the motor is drawing current from
the line the currents in these two wires will
pass to wire 32; but when the motor counter
olectromotive forece overbalancestheline elec-
tromotive force then the eurrent in wire 36

‘'will pass into wire 28 and run back through

coll 27 and wires 26 and 68 to contact-plate
67,80 as to get back to the armature through
Under these
conditions the torque of the armature of AS
will be reversed in direction, as the direction

. of the flow of current through field 27 will be
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reversed. When this torque reaches a cer-

tain point, the lever 85 will be forced upward,

against a suitable resisting force—such, for
instance, as the weight W adgusmbly Se-
cured on the arm A—the moment of which
continually increases at a rate that can be va-
ried by changing the angular position of the
arm relative to the lever 85; and this upward
movementof the lever 85 will conneet the con-
tact-curves 36 and 37, thus connecting wire
19 with wire 88, and ther eby placing field-coil
O in the 011"0111[3 The fleld strength will now
be increased, and the 1'esismmee of the cir-
cult into which the motor is feeding will be
reduced, and as a consequence the current
will be increased and the speed retarded. If
this movement of the lever 85 does not pre-
ventthe motor velocity from rising beyond the
prescribed limit, the increased current will

1necrease the torque of the armature of AS and

causethelever85tomove farther and connect
curve 39 with the other two and, if necessary,
also curves 90 and 91. In this way all the

field-coils will be connected in the cireuit one

after theother. It can bereadily understood
that by a properadjustmentof the coils woand
on AS and of the registance opposing the

‘movement of the lever 85 the movement of

the latter throughout its entire range can be
effected with but a slight variation in veloc-
1ty; but if from any cause the movement of
this switeh fails to keep the motor veloeity
within the predetermined limit then the fur-
ther motion of lever 85 will connect wires 24
and 23 through contacts 93 and 94 and wires

119 and 120, and this connection will short- |

brake vo act to stop the elevator. Since the
torque of the armature of AS depends upon
the strength of the current flowing through
the coils 25 and 27, and since the current
strength 13 not dependent upon the velocity
of the motor, it follows that the action of AS
can be athlste(l 30 as toreduce the speed of
the motor, if this is desired. The strength
of the cuuent generated by the motor when
acting as a generator will depend upon the
counter electromotive force and the resist-
ance of the cireuits into which it feeds, and
1f these are properly proportioned the in-
crease in current strength as the coils bed e
aro cub In can be sufficient to balance the en-
ergy developed by the descent of the eleva-
tor even with a reduced electromotive foree,
and as the strength of the field will be in-
creased by the incerease in carrent strength it
follows that the required voltage may be ob-
tained at a velocity of the motor-armature
much lower than that obtained when only
coll ¢ is in the circuit. Thus it will be seen
that switeh AS can be adjusted, so as to allow
the car speed to increase or to remain prae-
tically constant or to decrease. It will also
be seen that so long as the current through
coil 27 flows upward froin wire 26 to wire 28
the lever 85 will remain in the position shown
in the diagram, as the torque of the armature
will be counter-clockwise. This being the
case, switch AS will not ecome into action so
Iong as the current passes from wire 26 to 28,
and this will be the direction so long as Lhe
motor draws current from the line. Switeh
A therefore only comes into action when the
motor acts as a generator.” As already ex-
plained, the motor acts a generator only when
the load is moving in the direction in which
gravity 1mpels it, fmd under these conditions
if the line-circuit breaks the speed will in-
crease, and possibly to a dangerous limit,
owing to the fact that the normal motor-¢ir-
cult resistance is so high. IFrom this it will
beseen that ASisan automatice safety-switch
which acts to prevent the car from attaining
a dangerously-high VGIOOILV 1f theline- cuculb
opens when gravity is the nnnellmﬁ force.
When the main switeh is in the ceutml or
““off 7 position, the armature with the rheo-
stat IR in cireuit is in a closed circuit, and so
are all the field-coils. When the current does
not flow through the system, the magnet RS
1S m..-mtwe, and the lever L. and its conmcb-
pleces are in the position shown. Ilence the
wire 61 from brush 60 connects with wire 114
to 1156 and through 50 to contact 117. Wire
05 from brush 59 connects, through armature
57 of switeh-motor SS, wires 56 and 55 and
rheostat B to wire 54 and thence to wire 113,
to wire 63, to 65, and to contact 66, thus short-
circuiting the armature with I? in its circuit.
Wire 10, 1edd1nfrfrom the field-coils, connects,
thl(}uﬂ‘h 1ntel*1nedlate conneetlons with 44
and th10u0heent¢tet -plate 45, contact 47, wire
43, and connecting - plato 90, and wire 49
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reaches junction 116 and passes through con-
tact 117 to plate 67. The wires 13, 19, 20, 21,
and 22 are all connected by contact-plate 73,
wire 18 connecting through wires 33 and 111.

‘Wire 13 connects, through wire 24, armature

25 and wire 26, with wire 68, which is attached
to contact-plate 67. Thus the field-colls are

short-circuited, as wires 111 and 35 serve to

connect all the field-coil ends with 24, which
we have just seen is connected with 67, From
64 wire 72 runs to switch ULS and through
the connecting-plate 95 connects with wire
71, which leads to contact 46. IFrom this it
will be seen that the armature and field c¢ir-
cuits are closed when the motor is stopped
and that all the terminals are connected with
each other by the contact-plates 45 and 67
and the contacts 66, 117, 46 and 47 and also
the contact-plate 73 and the contacts covered

by it, to which the several field-coil ends are

~attached. The contacts 66, 117, 46, and 47
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are just covered by the edges of the plates4d
and 67. Therefore if the switeh is moved
slichtly from the eentral position—say to line
7 or p'—46 and 117 will be disconrected, and
then the field-coils and the armature will be
placed in series with each other, and the short-
circuit of each will be destroyed.

When the elevatorisstanding at alanding,
it is held by the frietion of the brake and of
the mechanism. If the brakefailstoact, the
car may be set in motion by the action ot
aravity; but if we can move the switch to the
line » or an equal distance in the opposite
direction we can connect the field and arma-
ture, so that the motor will act as a generator,
and thus resist the motion of the ear. The
switeh-motor SSis forthispurpose. Thefield
is made of hardened steel, so as to be a per-
manent magnet. The ecoils wound upon 1t
are so connected with the wires 15 and 16 that
the current passing therethrough tends to
strengthen the magnet, and as the current
always flows in the same direction the polar-
ity of the field of SS will never change. This
being the case the direction of the torque
of the armature 57 will depend upon the di-
rection of the current through it, and this
will depend upon the direction in which the
armature A of the motor rotates. Thus the
armature 57 of SS will exert a torque in
in either direction. Hence if it is used to
shift the contacts of the main switeh through
the short distance to line p it will produce
this movement either to the right or to the
left, according to the directicn of the cur-
rent through itsarmature-coil. From this it
will be seen that all that is necessary to en-
able SS to move the main switch or 1ts con-
tacts in the direction required to cause the
motor to act as a generator is to make the
proper connections between the ends of the
coil 57 and the wires 56 and 58 and to con-
nect the armature 57 through an eccentric ¢
with the frame a, that earries the row of ter-
minals 37 24 30 31, &e., and to permit said

frame to have a limited movement in either | rection as the line-current.

S

I direction by ineans of slot-and-pin eonnée-

tion d e, the contacts being held in normal
intermediate position by the oppositely-act-
ing return-springs s s on the eccentrice c.

- From the foregoing it will be seen that SS
is a safety magnetic device to prevent the
car fromrunning away when ata landing and
that it aets to move the main switch farv

| enough to break the short eircuits 1n the ar-

mature and field-circuits of the motor and to
connect these two partsin seriesin the proper
relation to enable the motor to act as a gen-
erator, the electromotive force under these
conditions being developed by the residual
magnetisin of the field K.

If the elevuator-car is being moved against

| the resistance of gravity, it will come to a stop

if the line-current fails, and if the force of
oravity is sufficient the direction of motion
will be reversed, and under these conditions
the motor will not act as a generator, for the
reversal of direction of rotation of the arma-
ture will reverse the direction of the counter
electromotive force. 'To enable the motor to
act as a generator under such conditions, 1t
will be necessary to reverse the connections
between the armature and field-coils, so that
the reversed counter electromotive force may
serve to send the current through the field-
coils in the same direction as it flowed when
coming from the line. The object of the
switch RS is to accomplish this reversal of
the field and armature connections. 7To
illustrate its action, suppose the main switeh
is turned to the right, as in the previous ex-
planations, and that the contacts are on the
line 12. The line-current will then flow
through the coil of RS, and as a consequence
the lever L will be raised, and the connec-
tion-plates 38, 40, 53, and 62 will be in con-
tact with the upper contacts. As long as
the line-current flows the magnet RS will
be energized; but if this current fails the
current through its coils will die out, and the
lever L. will drop, and the connecting-plates
will make contact with the contacts below
them. With the main switch in the position
of the line 12 the current from the line passes
through the armature A of the motor from
brush 59 to brush 60 and the counter electro-
motive force acts from brush 60 to brusgh 59;
but when the direction of rotation of the ar-
mature is reversed the counter electromotive
force will bereversed indirection, acting [rom
brush 59 to brush 60—that is,in the same di-
rection as the line-current flowed. 'T'he cur-
rent generated by tbe armature then will
flow out through brush 60 and through wires
61 and 114 and connecting-plate 62 to wires
115 and 50. Contact 117 being uncovered,
the current will pass at junction 116 to wire

49 and thence to wire 48 and through contact

47, eontact-plate 45, and wire 44 to wire 109.
By means of connecting-plates 88 and 40 1t
will pass to wire 100 and thence to 15 and to
the field, entering the latter in the same di-
To prevent the
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current from passing through the coil of RS { mented by the excess of torque induced by

with sufficient strength to enable the magnet
to lift the lever L, the resistance R’ is inserted
in wire 44. It will thus be seen that the ob-
Ject of wires 42 and 43 is to cut this resist-
ance out of thecireuit when thecurrent comes
from theline and that the object of the resist-
ance 18 to divert the current from the coil of
RS when the current comes from the motor-
armature,

The action of the switeh RS does nof in
any way disturb any other portion of the cir-
cuits. Thereforeif the car be running under
the conditions now being considered its ve-
locity can be regulated by the operator by
turning the main switch back to points inter-
mediate between line 12 and line 1 just as
when the current comes from the line. It
will also be seen that the automatic action of
switch AS will be the same as when the op-
erating-current comes from the line.

The brake-magnet B M is wound with two

independent circuits m n on the field and A’

B’ on the armature, (see Fig. 4,) through one
of which the current passing through the mo-
tor field-coils is passed, it coming by way of
wire 33. The coils through which this cur-
rent passes are arranged so as to cause the
magnetic force torelease the brake, and thus
allow the motor to run without the resistance
of the brake. The other coils are wound upon

the brake-magnet so as to act in opposition

to the first ones—that is, they act to put the
brakeon. Normally thereisno current flow-
Ing through these coils, as the cireuit is broken
at the top and bottom switches LLS and
ULS, these being held upin the inactive Posi-
tion, as is indicated by the arrows 107 and
108. - If the switch ULS is moved so that
the contacts oun the left side are connected
then the current from wire 71 will pass to
102, thence to 101 through a coil N on the
field of the brake-magnet to wire 100 and
through a coil B on the armature to wire 99,
thence by connection 98 to wire 97 and to wire
72.  From this it will be seen that the coils
In this circuit wound upon the brake-magnet
will be placed in series with the motor-arma-
ture.

T'he mechanical connections through which
the brake and its controlling-magnet operate
are as follows: The strap K is tightened upon
the drumf of the brake-shaft by a lever G, ful-
crumed at D, and said lever G is biased to the
““on” position by means of a spring 8. The
armature of the brake-magnet B M carries a
lever II, having slot-and-pin connection 7
with the lever G, through which when the
colls M and A’ are energized by the applica-
tlon of the main operating-current through
the controller the lever G is depressed and the
brake-band E released; butifthe coils N and

B" are energized the torque induced by the

colls M and A’ is not only overcome, so0 as to
leave the spring S free to apply the brake,

but the braking action of said spring is aug- I

]

the current through the coils M and B'.

The brake is biased toward the on posi-
tion—that is to say, it is forced against the
brake-wheel by means of a spring or other
suitable force—and the coils in series with
wire 33 actinopposition tothisspring. When
the carisstopped at an intermediate landing,
the current through the brake-coils is shut
oif, and the brake is applied with such foree
as the spring can exert; but when either one
of the limit-switches acts the foree with which
the brake is applied is not only that of the
spring, but in addition to this all the force

that the coilsin the cireuit between the wires

101 and 99 can exert over that required to
balance the force of the coils in eircuit with
the wire 33. The coilsin circuit with wire 101
can be made to overbalance the coilsin eireuit
with wire 35 as much asdesired. Hence the re-
tarding force of the brake when the limit-
switch acts can be as much-in excess of the
normal as may be necessary to enable it to
perform its funections properly. Inorder that
the action of these limit-switches may not be
misunderstood, it should be borne in mind
that the main operating-switch will be moved
to the central position automatically before
the limit-switch is closed. If this were not
done, the line-current would pass through the
motor-armature and the brake-magnet coils
in series with it as loug as the car remained
at the landing.

1The means by which the limit-switchesare
moved and the means by which the main
switch Is moved at the top and bottom land-
ings are not shown, as they form no part of
this invention. The means by which the
main switch is moved by the operator is also
not shown, as any of the arrangements used
for operating the starting-switches of electric
elevators or the controlling-valve of hydrau-
lic elevators can be used for the purpose, and

| these form no part of the invention herein

expiained. Iforthesame reason no arrange-
ment 1s shown by means of which the mag-
net S5 effects the movement of the main
switeh; but it is obvious that such movement
can be produced in a variety of ways. The
switches RS and AS and the brake-magnet
are shown diagrammatically. All the actions
of the various parts of the system have been
made upon the assnmption that the contacts
of vhe main switch are thrown to the right-

hand side of the center line; but the motion

of the car has been assumed to be either up
or down. 'This course has been followed, be-
cause the switches and ecircuit connections
are arranged to operate with overbalanced as
well as underbalanced elevators. If an ele-

vator is underbalanced, the car will always
welgh more than the counterbalance, and
therefore gravity will always act to pull it
down; but if the car is overbalanced gravity
will act to pull thecarup when the load is light
and to pull it down when the load is heavy,
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and hence in this case the action must be | but such expression is intended to cover that

the same regardless of which side of the cen-
ter the switeh is thrown. With an under-
balanced elevator the RS switch would only
come into action when the main switeh 1s
thrown in the direction that causes the car
to run up; but with an overbalanced car the
RS switeh must act with the main switch
thrown in either direction.

The current. through the brake-magnet coils
in series with wire 33 will always be in the
same direction, and hence a simple magnet
with one coil would serve to hold the brake

off; but the current through the coils in series

with wire 101.can flow in both directions, and
hence a single coil would at times act with
the coil in series with wire 33 and at times in
opposition to it. By. using a motor-magnet
and providing a field and an armature coil
the torque developed by the current from

wire 101 will always be in the same direction

regardless of the direction of the current
through the wire.

When the main switeh isin the central po-

sition or upon the line p or p’, the contact 57,
to which the terminal of the brake-coil is at-
tached, is disconnected. IHence in these po-
sitions no current can pass through the main
brake-coils, and therefore the brake will not
be raised. S

As the action of the switches RS and AS
is independent of the main switeh, it follows
that the latter can be considerably modified,
if desired. Thus it can be madeso as to sim-
ply connect the motor with the line with the
field and armature connections proper for the
direction of rotation desired. In sucha case
the resistance of R could be cut out by a
separate switch actuated by the operator or
by a solenoid or similar automatic device,.
Anotherswitch, automatic or otherwise, could
connect and disconnect the field-coils, orsuch
a switech could be entirely discarded, these
coils being acted upon only by A®S. |

The rheostat R’ is necessary to enable RS
to act properly; but the rheostat R" is only
used so as to eut down the permanent re-
sistance in the main cireuit, this rheostat be-
ing of much lower resistance than coil 27.

In this system of connections it will be
noticed that the field and armature circuits
are never opened. When the main switeh 18
in the inactive position, the armature and
field circuits are closed upon themselves.
When the switeh is moved far enough to
brealk the contact with one set of field and
armature terminals—as to line p, for exam-
ple—the armature and field are in series with
each other, and when the switch is moved far
enough for the contacts 30, 31, 29, and 57 to
connect with the contact-plates 73 and 74 or
75 then the field and armature will be con-
nected in parallel across the main line.

I have used herein the term ‘“manually-

operated controlling-switeh;” but I do notin-

tend to convey by this expression the idea of

portion of the controlling mechanism which
is moved at the will of the operator as the
means for selting in motion or arresting the
movement of the elevator - motor, whether
such switch is carried on the car or located
at a distant point and brought under control
of the operator through infermediate connec-
tions in a manner well understood in the op-
eration of elevators.

Having thus described my invention, the
following is what I elaim as new therein and
desire to secure by Letters Patent:

1. In combination with an electrically-op-
erated elevator, & manually-operated control-

ler by which to determine the speed of the

olevator, and an automatically-operated con-
trolling-switeh normally under control of cur-
rent through said motor also controlling the
speed of the motor, substantially as herein
explained.

2. In combination with an electrically-op-
orated elevator,a motor having sectional field-
coils, a manually-operated controller for reg-
nlating the speed of the motor by cutting in
and out the sections of the field-coil, and an
automatically-operating switch also cutting
in and out the sections of the field-coil, sub-
stantially as herein explained.

3. In combination with an electrically-op-
orated elevator having a sectionally-wound
motor-field, an automatic switch for cutting
in and out sections of the motor-field, and
electrical connectionswhereby said automatic
switeh is actuated by the ascendancy of the
currént generated by the motor acting as a
cenerator over that supplied for operating
the motor, snbstantially as herein explained.

4. In combination with an elevator-motor
having its field-coils divided into sections;
a, switech receiving current which passes
through the motor-armature and which is
held thereby in one position, but is moved in
the opposite direetion by current generated
by the motor-armature, and conductors in
connection with the switch and motor-field
whereby sections of the field are cut out by
the movement of the switech under the influ-
ence of the current generated by the motor-
armature, substantially as herein explained.

5. In combination with an electric motor
having its field-winding divided into sections;
the switeh actuated by current generated by
said motor when the motor is moved by the

ascendancy of the work to be performed over

the energy of the actuating-current, connec-
tions whereby the movement of said switch
successively cuts in or out the sections of the

field - winding, and means for resisting the

movement of the switch so as to render the
cutting out of the field-sections proportional
to the increase of current generated by the
motor, substantially as herein explained.

6. In combination with an elevator-motor
havingits field wound in sections; a controller
for eutting out the sections of the field, and

a switch direetly in the hand of the operator, i an automatic switeh actuated by current gen-
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erated by the motoracting as a generator and
having connecctions for successively cutting
in tho sections of the field for reducing the
resistance of the circuit into which the motor
feeds when acting as a generator, and at the
same time increasing the magnetizing force
of the field and imposing an inecreased load
upon the motor acting as a generator when
driven by gravitation of the elevator, sub-
stantiaily as herein explained.

7. In combination with an electric-elevy-

tor motor and an automatic brake held nor-
mally out of action by current employed for
running the motor; an auntomatic switch for
short-circuiting the motor-magnet operating
under an abnormal increase in speed of the
motor, substantially as herein explained.

3. In cowbination with an electric-eleva-
tor motor having a sectional field, an auto-
matic switeh operating by current generated
by the motor and having connections for sue-
cessively cutting in thesectionsof the field,an
automatically-operating brake held inactive
by current through the motor; said automatic
switch also having contacts for short-cireuit-
Ing the brake-magnet after exhausting the re-
tarding influence of cutting in sectionsof the
field, substantially as herein explained.

J. In combination with a motor of an elec-
trically-operated elevator, an antomatie cir-
cult-reversing switch adapted to reverse the
connection between the armature and field
terminals of the motor, thereby enabling the

motor to act as a generator should the eleva-

tor, through a sudden failure of the line-cur-
rent, be moved by gravity in a direction op-
posite to that in which it is being moved by
the motor. |

10. In combination with the motor of an
electrically-operated elevator, the reversing-
switch for reversing connections threugh one

olement of the motor, to permit the motor to

act as a generator, and an automatie control-
ling-switeh for increasing the load upon the
generating - motor proportionally to the in-
crease 1n speed of the latter, substantially as
herein explained.

11. In combination with an electric-eleva-
tor motor, the automatie reversing-switech RS
for changing the connections through one ele-
ment of the motor, and the resistance R’ in-
serted in the motor-circuit to prevent current
passing through the coil of the reversing-
switch, substantially as and for the purposes
set forth.

12. In combination with an electrie-eleva-
tor motor, a main switch short-circuiting the
connections through the motor when at the
““off 7 point, and an automatic electrically-op-
erated switech SS acting to throw the main
switch away from the ““ off” point when the
motor acts as a generator and to connect the
field and armature in series, substantially as
herein explained.

15. In combination with an electric-eleva-
tor motor having a manually-operated main

controlling-switeh, a safoty-switch for shift- |

743,426

| Ing sald main switeh from the ““ off ” point
o L )

comprising a permanent magnetic field wound
with a coil connected with the ficld-coils of
the motor, and an armature wound with a
coll connected with the motor-armature coils,
substantially as herein explained.

14. In combination with an electric eleva-
tor,a limit-switch and a brake-magnet wound
with two independent cirenits suitably con-
nected with an electrical source to cause cur-
rent passing through one winding to act to
hold the brake off, and the current passing
through the other winding to aet to put the
brake on, the circuit through the latter wind-
ing being opened or closed by the movement
of the limit-switeh.

15. In combination with an electric-elova-
tor motor, a limit -switeh, a brake - magnet,
and connections whereby said limit - switch
breaks the running connections of the motor
and closes acireuit through the brake-magnet

1n a direction to ecause the latter to exert its

force in applying the brake with pressure

- greater than when the brake is actuated nor-

mally.

16. In combination with an electric-eleva-
tor motor, upper and lower limit-switches
through which normal operating connections
are established for moving the ear in the re-
spective directions, and contacts in connee-
tion with each switeh arraneged for opening
the circuit by whiceh the motor is driven in
the direction to be arrested while the brake-
magnet 18 simultaneously cut into said cir-
cuit and energized, substantially as herein
explained.

17. In combination with an electric-eleva-
tor motor, a main operating-switch provided
with contacts arranged for keeping the field
and armature circuits closed when the motor
1s at rest, as well as when it is in motion, and

| automatic safety devices operating through

sald constantly-closed cireuits.

18. In combination with an electric-elova-
tor motor and a brake-magnet therefor, hold-
ing the brake off by the passage of current
therethrough, a main controlling-switeh hav-
ing contacts which close the armature and
field cireuits and break the connection be-
tween the brake-magnet eircuit and the other
parts of the motor-cireuit when at the off po-
sition.

19. In combination with an electric-eleva-
tor motor having a brake with a controlling-
magnet for holding it normally inactive, and
with a suitable starting resistance; a con-
troller for closing the circuits of the elements
of the motor and opening the brake-cireuit
when at the ““off ” point and for closing the

- brake-cireuit, connecting the motor elements

with the line and cutting in or out the resist-
ance when moved from the *“ off ” point, sub-
stantially as explained.

20. In combination with an electric-eleva-
tor motor and the working circuits thereof,
the automatic controlling-switch AS for cut-
ting in and out the sections of the motor-
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ield,and the resistance R' connectedinshunt
around the field-coil of said automaticswiteh,
substantially as explained.

21. In combination with an electric-eleva-
tor motor having a sectionally-wound {field,
and the working circuits thereof; the auto-
matic controlling - switch AS mnormally in-
cluded in a closed circuit with said motor and
having connections for cutting in and out the
sections of the motor-field, substantially as
explained.

22. Inan electrically-operated elevator sys-
tem having a sectionally-wound motor-field
and a suitable resistance, a manually-oper-
ated controlling-switch provided with con-
tacts through which, by the progressive move-
ment of the switch-handle, the starting re-
sistance is cutout and the ampere-turns upon
the field are reduced, contacis acting to break
the cireuit between the motor-terminals and
the main line, when the handle is turned to
the inactive position, and contacts arranged
to maintain the motor-circuit closed when the
controlling-switch is in the off position as
well as when in any working position, sub-

stantially as and for the purpose set forth.

28. Inan electrically-operated elevator, the
combination of a manually-operated control-
ling-switeh, an electrically-actuated brake,
and contacts on the controlling-switch where-
by the circuit through the brake-operating
magnet is opened and the main-line connec-
tion is broken when the handle is turned to
the inactive position, while the motor-circuif
remains closed, substantially as set forth.

24.. In an electric-elevator system, the com-
bination of a manually-operated controlling-
switeh and an automatically - operating rve-
versing-switch acting to reverse the connec-
tions between the field and armature termi-
nals to enable the motor to act as a genera-
tor, substantially as and for the purpose set
forth. | |

25. In an electrical -elevator system, the
combination of a controlling-switch, an auto-
matic reversing-switch arranged to reverse
the connections between the field and arma-
ture terminals to permit the motor to act as
a generator, and the resistance R’ acting to
divert the current from the reversing-swiftch
magnet, substantially as and for the purpose
set forth.

26. In an electric-elevator system, the com-
bination of the controlling-switch, the auto-
matic reversing-switch, the resistance R’ di-
verting the line-current from said reversing-
switeh, and contacts upon the reversing-

switeh through which the current is shunted |

around the resistance R’ when -the elevator
is running under normal conditions, substan-
tially as and for the purpose set forth.

27. In combination with an electric-eleva-

tor motor, 2 main contrelling-switch having a
series of terminals, and bridging confacts |

|

S

connecting the armature and field of the mo-
tor in series and permitting them to act as a
cenerator when said switch is moved slightly
from the ‘“off” point, substantially as ex-
plained.

28. In combination with an electric-eleva-
tor motor; a brake biased to the ‘‘on” posi-
tion, a brake-magnet having two windings,
one of which operates normally by the flow of
current to hold the brake off, and the other
of which windings, when operating upon the
brake - magnet overcomes the holding - off
winding, and acts positively in assistance to
the application of the brake, and a switch
closing the cireuit through the additional
winding, underabunormal conditions, substan-
tially as explained.

29, In combination with an electric-eleva-
tor motor, and a main brake-magnet for hold-
ing the brake normally off, two windings upon
said brake-magnet, one of which isin the nor-
mal operating-circuit and the other of which
is in the additional cireuit, and upper and
lower limit switeches both arranged to actuate
the additional brake-winding, substantially
as and for the purposes set forth.

30. In combination with an electric-eleva-
tor motor; a brake biased to the ‘‘ on” posi-
tion, and a brake-magnet having two wind-
ings upon its field and armature respectively,
connected so that each imparts the same
torque to the armature regardless of the dl-
rection of the main eurrent; one of the wind-
ings inducing a torque greater than, and in
the opposite direction to the other, and exer-
cising its superiority of torque in the direc-
tion of positively augmenting the application
of the brake, and suitable switches for con-
trolling the flow of current through the re-
spective windings, substantially as explained.

31. Inan electric elevator, the combination
with a brake biased to the ‘““on” position, a
brake - magnet having a winding in circuit
with the main operating-switch, releasing the
brake when the main actuating-currentis ap-
plied to the elevator, also a winding inducing
a torque opposed to and overcoming the
torque induced by the winding first named,

and an independent switch operating on

emergency, controlling the second - named
winding. |

32. In anelectric elevator, thecombination
of a brake, a magnet releasing said brake, a
main operating-switch controlling sald mag-
net, an additional winding on the magnet
overcoming the releasing effect thereof, and
an additional independently-operated switch
controlling the eircuit of said additional wind-
ing.

WILLIAM BAXTER, JR.

YWitnesses:
STEPHEN H. OLIN,
DANIEL VAN WINKLE.
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