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UNITED STATES

PATENT OFFICE.

CHARLES R. PRATT, OF NEW YORK, N. Y.

ELECTRIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 472,909, dated April 12, 1892.
’ Application filed April 8, 1891, Serial No. 388,134, (Nomodel.)

To all whom it may concern.:

Be it known that I, CHARLES R. PRATT, a
citizen of the United States, residing at New
York, county and State of New York, have
invented a certain new and useful Improve-
ment in Apparatus for Controlling Elevators,
of which the following is a specification,

The present invention relates to means for
raising and lowering elevator-cars and to
means for eontrolhxw the said mechanism
from the elevator-ear, and the main objects
are to provide an apparatus easily controlled
by the operator on the elevator-car and to
provide against accidents.

Inthe accompanyingdrawings, Figurelisa
view of a portion of the hoisting mechanism
of an ordinary screw-elevator and shows my
improved apparatus for controlling the same.
Fig. 2 is a view of thesame apparatus at right
angles to Fig. 1, looking from the left. Fig. 3
is a side view of a carriage carrying two pul-
leys and a switch-plate. Fig. 41s a sectional
view, on a larger scale than Fig. 1, of a portion
of the smtch carriage. Fig. 4” is a view of
one of the switeh-blocks at rwht an rrleq to the
view shown in Fig. 4. Fig. 5 is a diagram
showing the circuit connections of the appa-
ratus.

In Fig.1,7 is theshaft of an electric motor,

said motor not being shown as aseries-wound
motor in this ﬁom*e, but being shown in the
diagram Fig. 5at8. Said motor-shaft is con-
nected by any suitable means to the serew-
shaft 9, by means of which the frame 10, hav-
ing a screw-head 11 and carrying suitable
sheaves 12, is moved toward the right or to-
ward the left, as desired. Thesheaves 12 sup-
port cable 18, which is connected to an ele-
vator-carto raise and loweritin a well-known
manner, and which need not be further de-
seribed in this specification.

14 is a beam or track on which the frame
carrying the pulleys or sheaves slides, and 14’
are bcams forming a foundation for the same.

On the motor-shaft or on the shaft to which
the motov is connected is a pulley 15, which is
provided with a strap-brake 16, the two ends
of which are connected, as shown to a piv-
oted lever 17, the outer end of Wh1ch carries
a weight W, and to which is econneeted an ad-
justable spring 18, the upper end of which 1s
-onnected to a chain 19 or to a rope or simi-

lar device. This chainis connected at its up-
per end to a carriage or movable switch mem-
ber 20. This carriage consists of a body
adapted to fit or engage with the screw-shaft
21, which is drlven by the armature 22 of. a
second motor, which is hereinafter termed
the “controlling-motor.” Tor convenienceof
illustration the field-magnet of this motor is
omitted in Fig. 1, but is indicated by the coil
23 in the diagram.

The movable carriage or switch member is
provided with one or more pivoted angle-le-
vers 24, having springs 25, tending to raise
the end of the arm carrying the contaet block
or blocks 26 against the contact strips or ter-
minals 27, Ju%t above the carriage and ar-
ranged parallel with the screw 21. The con-
tact blocks are preferably large rectangular
blocks of carbon, having a central hole for
the reception of the end of levers 24, which
are round in cross-section. When the blocks
are used simply to complete the circuit be-
tween two parallel rows of contacts, as indi-
cated in Fig. 4%, I do not mount the blocks di-
rectly on the metal levers 24, but I make the
holes in the blocks large Pnou‘rh to receive
insulating-sleeves 28, dlld I prov1de means—
such as a nut 29—for securing each block to
the sleeve and.a key 30 for securing both the
block and the sleeve on the lever. It is not
essential that the carbon blocks should be
rectangular; but theyshould be substantially
polygonal ln eross-section, so as to have plan@
sides to slide along on the stationary con-
tacts. Kach lever is pivoted to swing toward
or from the contact-strips 27, and each bloek
26 is pivoted on its lever 24 so that it can
move in a plane at right angles to that of the
lever. These two movements allow the blcck
to rest squarely on the contacts, and when
one side of the block 26 is badly worn said
block can be turned to bring a fresh side into
operative position. By mounting the blocks
in the manner described large pieces can be
used, and they can be manufactured very
cheaply.

Under the carriage 20 is a track or way 31,
on'which the carriage slides. Aswill be Seen
from Fig. 2, there are several rows of contact-
strips pamllel with strips 27. Twelve such
rows are shown, and six contact-blocks 26 are
also shown, each block eo-operating with two
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rows or strips and serving to “Gohnect the
same.

32 is a track below the track 31 and sup-
ports the carriage 33, which carriage carries

two pulleys 34 35, between which the chain 19

passes. On the body of the carriageis a pro-
Jectlon or lug which rests between thé lock-
ing-levers db 37, pivoted at the angles, as
shown, and provided with a spring 38, tend-
ing- to hold them up against the stop-pins.
Lever 36 is provided with a projecting shoul-
der 36’, which is adapted to strike a corre-
sponding shoulder 37’ on the otherlever. The
carriage also carries on the side opposite the
lock just described a switch-plate 39, whieh
is adapted to connect the circunit-terminals 40
41 when the carriage occupies its central or
normal position, as sho wn in Fig. L.
Connected to the pivoted lever 36 is a.rod
42, connected to the bell-crank lever 43, which
in turn is connected to the sliding sleeve 44

of the speed-governor driven by a belt from-

the motor-shaft. 45isasimilarrod conneeted
to lever 37 and to the bell-crank lever 46,0ne
arm of which is in position to be struck by
the pin 47 on the cross-head 11 of the frame
10 when said frame approaches the limit of
its motion toward the left in raising the ele-
vator-car.

48 is an angle-lever havmv a retracting-
spring 49, said Tever being ananwed near the
limit of motion of the cross-head 11 as it
moves toward the right in lowering the ele-
vator. Near one arm of this lever are two
contacts 50 51, adapted to be connected or
disconnected by said lever.

The diagram will now be described. Inthe

same plane with the contacts 27 27’ are other

contaect-strips 57 58 59 60 61 62 63 64 65 66.
57, 58,59, and 60 are connected with corre-
qpondm strips 57/, 587, 59/, and 60’ by cross-
wires 67. The qtrlps 61 62 63 64 are inter-
rupted at each end and are provided with
conuecting-wires 68, as shown. The row 27

is (hVIded into sever al small segments, which

are connected through the resistance-coils 69
either directly by the wires 70 or by the branch
wires 71. When the blocks 26, 267, 26"/, 26",
26Y, and 267 stand directly under any of the
strips above deseribed, they form condueting-
bridges between said strips; but when the
bloeks stand over the conneeting-wires 67 or
68 they are not in contact therewith, The
working motor 8 is connected by wire 72 to
one of the segments of the upper row 27, the
same segment being connected to one end of
the resistance 69. 'The opposite terminal of
the motor is connected by wire 73 to the strip
65. The wires 72 73, as connected by the
switech-bloecks 26 26’ in the position shown,
constitute a short circuit for the motor of
practically no resistance. 74 is a resistance
smaller than the combined resistance of ‘all
the coils 69, which is adapted to be connected
in a circuit between the two terminals of the
motor by switch 48. 75 76 are the wires of a
cireuit herein called the “feed” or “supply”

472,909

circuit,leading to any suitable electrical gen-
erator. The first of these wires is connected
to the contact-strip 27’/ and the latter is con-
nected to the strip 66’ through the switeh or
cireuit-breaker 39. Krom wire 75 a wire 77
leads to the field-magnet of the controlling-

‘motor, and from the opposite terminal of the

field-magnet a wire 78 leads to strips 64’ and
60’. From wire 76 a wire 79 leads to strips
62" and 58’. TFrom the armature 22 of said
motor wires 5’ 6’ lead to the contacts 5 6 of
the switch on the elevator-car. Said switch
is provided with three rows of contacts, as
shown, and these contacts are adapted to be
connected in pairs by the switeh-blocks 80
81. The contacts 5 6 of the first row are con-
nected with contacts bearing the same num-
bers in the second and third rows.. Contacts
11 of the first and third rows are connected
by wire 1’ to the strip 61, and contaects 2 2
of the same rows are connected by wire 2’
to strip 63, while contacts 3 4 of the second
row are connected by wire 3’ 4’ to 57" and
59/, respectively. It will be seen that the
switch above the working. motor in the dia-
gram has two series of contacts, one series at
the right of the center and the other at the
left, and that the movable member of the
switech co-operates with either series, as de-
sired by the operator. When the movable
member is on the series of contacts at the
right, the supply-circuit is connected with
the working motor to drive it; but when the
movable member of the switch is on the series
of contacts at the left said eircuit is inter-
rupted and the motor-circuit is closed through

a circuit herein called the “brake-circuit.”

The operation is as follows: The frame 10
and the pulley 12 being in the position shown
in Fig. 1, the elevator-car (not shown) will be
at the top of the elevator-shaft. When it is
desired to descend, the operator on the car
moves the switeh-blocks 80 81 onto the left
row of contaets, so that 80 restson 2 6 and 81
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on 1 5. This will close the circuit of the con-

trolling - motor as follows: From 75 to 77,
through the field-magnet ‘to wire 78, to 64/,

through block 26 to 61, to contact 1, block

81, contact 5, through the armature 22 from
left to right to contact 6, contact 2 to 63,
through block 26 to the wire 76. Thisdrives
the controlling-motor in the proper direction

‘to move the switch-bloeks 26, &c., toward the-
As the earriage carrying said contacts

left.
moves, the chain 19 is earried over pulley 34
and tension is gradually put on the spring
18 until said tension is sufficient to raise the
weight on lever 17, thus gradunally taking off
the brake from the pulley 15 and allowmor
the elevator to descend, at the same tlme
driving the motor-shaft 7 thereby reversing
the motor, causing it to aet as a frenelator'
The switch- blocks will move toward the left,

gradually throwing the resistance 69 into the
short circuit of the working motor or the dy-
namo, allowing it to tarn more rapidly unti

all of the resmtance is thrown in, provide
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the circuit is held closed by the operator on
the car; but when the switch-bloeks reach the
controlling-wire 68 the circuit of the control-
ling-motor will be broken, and should the
carriage carrying said switeh-blocks have suf-
ficient momentuin to carry it to the short sec-
tions at the left the circuit wounld be closed
through the controlling-motor in the reverse
direction, owing to the crossing of the wires,
thereby moving the carriage back until the
cireuit is again broken. By gradually throw-
ing in resistance to the motor brake-cireuit,
as desecribed, the elevator-car is allowed to
descend more rapidly than it could with the
low-resistance short cireuit first formed. If
at any time the speed of the descending ele-
vator-car gets too great, the brake is auto-
matically applied by operation of the gov-
ernor on lever 36.

In order to stop the elevator-car gradually,
butcertainly, when it reaches the lower story,
I provide an automatic circuit-closer 48, oper-
ated by a moving part of the apparatus and
closing the motor through resistance 74, this
resistance being, as before stated, much less
than the total resistance 69. If the operator
desires to stop theelevator during the descent,
he will move the switch-blocks 80 81 to the
central row of contacts. This immediately
reverses the controlling-motor, since it sends
current through the armature in a reverse di-

rection, while the eurrent through the field-

magnet remains the same, and thus brings
the switeh-carriage back to the central posi-
tion, and at the same time applies the brake,
as will be evident. If now the operator de-
sires to ascend, he willmove the switch-blocks
80 81 onto the right row of contacts. This

“closes the cireunit of the controlling-imotor ar-

mature from right to left, and turns said mo-
tor in a direction to move the switeh-blocks
toward the right. When said blocks move

toward the right, the first effect will be to

break the motor-brake circuit, The next ef-
fect will be to close the circuit through the
motorand all the resistance 69, the cireuit be-
ing as follows: 75, 27", block 26, first wire 71,
resistance 69, wire 72, through motor to wire
73,strip 65, block 267, strip 66’,wire 76. This
causes the working motor toturn slowly, mov-
ing the frame 10 and cable-pulleys carried
thereby toward the left. As the controlling-
motor continues to turn, the switch-blocks 26
move toward the right and resistance 69 is
gradually cut out of the circuit of the work-
ing motor, thus allowing said motor to turn
more rapidly to raise the elevator. Should
the speed, however, become greater than de-
sired, the speed-governor, through the lever
43 and rod 42, will pulldown the pivoted lock-
ing-lever 86, and also the lever 37, owing to
the engagement therewith of shoulder "36.
This unlocks the carriage 338, and said car-
riage is moved along on the track 32 by the
chain 19, which now passes over and pulls
upon the pulley35. 8aid carriage moves un-
til the chain and spring assume a straight

line between the connection with the brake
and the switeh-carriage 20. This relieves
the tension on the spring and- applies the
brake, thereby reducing the speed of the ele-
vator or stopping the same. To again gain
control of the elevator, the operator moves the
switch onto the central row of contacts, there-
by again reversing the controlling-motor and
moving carriage 20 to its central positionand
at the same time moving the carriage 33 to
its eentral position, where it will come to rest
and become locked, as shown in Fig. 1. The
movement of earriage 33 away from its cen-
tral position, as above deseribed, broke the
circuitof the hoisting-motor by carrying plate
3% away from contacts 40 41, and said cireuit
wasautomatically re-established by the move-
ment back to its central position of said car-
riage. Should the circuit of the controlling-
motor be held closed until the carriage carry-
ing blocks 26 reached the point where strips 61
to 64 are interrupted at theright, said cireuit
will be broken automatically, and should
there be sufficient momentum in the carriage
to carry it across the brakethe eircuit will he
reversed, asbefore deseribed. Should the op-
erator fail to stop the working motor when
the elevatorreachesor very nearly reaches the
limit of its upward movement, the post 47 on
the cross-head 11 will strike the lever 46 and
by means of rod 45 trip the locking-lever 37,
thereby allowing the chain to pull the car-
riage 33 toward the right and automatically
breaking the working circuit and applying
the brake. Thus it will appear that the work-
ing circuit is broken whenever the brake is
applied upon any abnormal condition arising
in the system—e. ¢., when the car attains too
great speed or passes beyond its proper up-
ward limit of motion—butthe cirenit is not
broken at 39 40 41 by the application of the
brake when the apparatus is at rest and the
carriage 20 is at its middle position,

From thedescription above given it will be
seenl that the elevator mechanism can bevery
easily controlled by an operator on the ele-
vator-car by simply moving a-switeh over
three series of contacts, the work being done
by simple electrical devices, and that pro-
vision is made for checking the elevitor at
any point when its speed is too great and for
stopping said car both at the top and at the
bottom of the elevator-shaft.

The use of a brake applied by a weight or
other mechanical power and withdrawn from
action by the electrical devices is important
because it is safer than a brake the applica-
tion of which depends on the current. With
such a brake, if the circuit is interrupted in
any manner or if for any reason the eurrent
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fails the elevator falls, while with my form .

of brake in such case the elevator is immedi-
ately stopped.

What I elaim is—

1. The combination of an electric driving-
motor, asecond electric motor, aswitch moved
by the second motor and controlling the cir-
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cuit of the first motor, and a brake also con-
trolled by the second motor, substantially as
described. v

~ 2. The combination of an electric motor, a

" brake, a switeh for controlling the motor, a

second eleetric motor controlling the switeh
and the brake, and a connection between the
switch and brake, whereby the two are caused
to co-operate, substantially as described.

3. The combination of an electrie motor, a
shaft driven thereby, asecond electric motor,
s controlling-switch on the cireunit of the first
motor operated by the second motor, a brake
relieved by the second motor, and means in-
dependent of the second motor for applying

the brake, substantially as described.

4. The combination, in an electrical ele-
vator apparatus, of a hoisting-motor, a sepa-
rate controlling-motor therefor, a switch con-
trolled by the second motorand consisting of
a serew-shaft driven by said motor, a switch
carriage or device moved by said screw, and
cireuit-contacts in position to co-operate with
the carriage, substantially as described.

5, The combination, in an electrical ele-
vator apparatus, of a hoisting-motor, a sepa-
rate controlling-mator therefor, a switeh con-
trolled by the second motor and consisting of
a screw-shaft driven by said motor, a switch-
carriage having pivoted arms carrying con-
tact-blocks moved by said serew, and eircuit-
contacts in position to co-operate with the
contaet-blocks, substantially as deseribed.

6. The combination of the switch-carriage,
means for moving it, one or more pivoted
arms earriéd by the carriage and having re-
versible ecarbon contact-blocks, and contact-
terminals in position to co-operate with said
blocks, substantially as described.

7. A carbon contact-block substantially po-
lygonal in cross-section,in combination with
a earrying-arm passing through it and means
for holding the block on the arm, substan-

tially as deseribed. :

8. The eombination of a switech-arm having
a round end and a carbon block substan-
tially polygonal in cross-section, having a cor-
responding hole throngh it, said block- be-
ing mounted on said rod, substantially as de-

seribed.

9. The combination, with a switch-arm hav-
ing a round end, of a carbon block having a
corresponding hole through it and a sleeve on

the rod, said block being mounted on the said

sleeve, substantially as described.

10. The combination of a switch-arm piv-
oted to swing in one plane and a carbon con-
taet-bloek carried bysaid switch-arm and piv-
oted thereon to move in a different plane,sub-
stantially as deseribed.

11. The combination of an electrie driving-
motor, a switch therefor, a controlling electrie
motor for the switeh,a speed-governor, and a
cireuit-breaker in the eircuit of the driving-
motor and operated by a speed-governor, sub-
stantially as deseribed.

12. The combination of an electric motor, &

.

472,000

brake therefor, a switch for the motor, a con-
trolling-motor for the switch, and means oper-

ated by a governor for applying the brake,

substantially as described.

13. The combination of an electric driving-
motor, a switch therefor, a controlling-motor
for the switch, means operated by a speed-
governor for applying the brake, and means
for breaking the cireuit of the working motor,
substantially as described.

14. In an electriec elevator system, the com-
bination of a driving-motor, a eircuit-breaker
in the circuit thereof, a brake for the driving
mechanism, means for causing the brake when
applied to open the circuit-breaker,and means
for applying the brake, substantially as de-
seribed. :

15, The combination of an electric driving-
motor, a brake, a speed-governor which ap-
plies the brake, and a circuit-breaker co-op-
erated therewith and breaking the ecirenit
when the brake is applied, substantially as
described. :
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16. The combination of an electric driving- -

motor, a controlling-switch therefor, a brake,
a speed-governor for controlling the brake
with the co-operation of the switch,and a cir-
cuit-breaker in circuit with the driving-mo-
tor, . controlled with the brake, whereby the
circuitisbroken wheneverthe brake isthrown

95

on by the speed-governor, substantially as de- .

scribed.

17. In an elevator system, the combination
of an electric motor, a car, hoisting mechan-
ism connecting the car and the motor and

driving the motor as the car deseends, a brake-

eircuit, a switch for connecting the motor
with the brake-circuit and gradually varying
the resistance therein to control the speed of
of the car in descent, means for operating the
switeh, and means operated by the conductor

for controlling the switch-operating means, -
. IIO

substantially as described.

18. In an elevator system,the combination
of an electric motor, hoisting mechanism con-
trolled thereby, a feed-circuit, a brake-circuit,
and means for connecting the motor with the
feed-circuit and gradually decreasing the re-
ristance therein and. for connecéting the motor
with the brake-circuit and gradually increas-
ing the resistance therein, according as the
-elevator is to ascend or descend, substantially
as deseribed.

19. In an elevator system, the combination
of an electric motor, hoisting mechanism con-
trolled thereby, a feed-circuit, a gradunated se-
ries of resistances through which the motoris
connected with the feed-cireuit, a brake-cir-
cuit, a graduated series of resistances through
which the motor is connected with the brake-
circuit, and means for throwing the motor
into the feed-cireuit and gradually decreasing
the resistance therein or into the brake-cir-
cuit and gradually increasing the resistance
therein, according as the elévatoristo ascend
or to descend, substantially as deseribed.

20.-In an elevator apparatus, the combina-
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tion of an electric motor, hoisting mechanism

~controlled thereby, a feed -cireuit for the mo-

tor, & series of graduated resistances therein,
a b ake-circuit f01 the motor, a series of grad-
nated resistances therein, a movable member
and means for operating it in raising the ele.
vator, so as gradually to decrease the resist-
ance in the feed cireuit, and in lowering the
elevator, so as Uraduallv to inerease the 1esxst-
ance in the bmke cireuit, substantially asde-
seribed.

21, In an elevator apparatus, the combina-
tion of an electric motor, hoisting mechanism
controlled thereby, a switch havmo two series
of contacts connected with oraduated resist-
ances, one series in ¢irenit while the elevator
ascends, being connected with a feed-circuit
of the motor, the other series in circuit while
the elevator descends, being connected with
a brake-circuit of the motor, and means for
operating the switech in sueh manner that
when the switeh is thrown to raise the eleva-
tor the resistance of the feed-line circuit is
gradually diminished, and when it is thrown
to lower the elevator the resistance in the
brake-circuit is gradually increased, substan-
tially as described.

22. In an elevator system, the combination
of an electric motor, hoisting mechanism con-
trolled thereby, a feed-circuit, a brake-cir-
cuit, and means for varying the resistance in
the two circuits, and means for changing the
connection of the motor from one circuait to
the other when the motion of the elevator is
to be reversed in direction, these means op-
erating when the elevator has been ascending
and is to descend to increase gradually the
resistance in feed-cireuit, break the connee-
tion of the motor therewith, connect the mo-
tor with the brake-circuit, and gradually in-
crease the resistance therein,or when the ele-
vator has been descending and is to ascend,
these means operating gradually to decrease
the resistance in the brake-cireuit, break the
connection of the motor therewith, connect
the motor with the feed-circuit, and gradu-
ally decrease the resistance therelll substan-
tially as described.

23. In an elevator system, the combination
of an electric motor, a car, hoisting mechan-
ism connecting the car and the motor and
driving the motor as the car descends, a brake-
circuit, means for connecting the motor with
the brake-circuit to control the speed of the
car in descent, and means operated by a mov-
ing part of the apparatus to diminish the re-
sistance at a predetermined point in the de-
scent of the car, thereby increasing the brak-
ing effect of the motor and automatically
stopping the car, substantially as described.

24. The combination of a .driving eleectric
motor, a current-supply circuit, a brake, a
weight tending to keep the brake applied, a
switch in the cireuit of the driving-motor, a
motor fed from the current-supply circuit, a
movable member of the switch driven by the
last-named motor, and means for relieving

the brake driven by the same motor, substan-
tially as described.

25. The combination of a brake, an electric
notor, a earriage operatively connected to the
motor, and a connection hetween said brake
and carviage, whereby the carriage may be
moved back and forth by the motor and the
brake removed or applied, substantially as
described.

26. The combination of a brake, an electric
motor,a carriage moved back and forth by the
electric motor, and a spring connection be-
tween said brake and carriage, whereby the
brake is applied or relieved gradually, sub-
stantially as deseribed.

27. The combination of a brake, an electric
motor, a carriage moved back and forth by the
electric motor, a chain or rope connected to
the carriage and to the brake by means of a
spring, and a pulley over which is a chain or
rope connected to the carriage and to the
brake by means of aspring, and apulley over
which said chain or rope passes,substantially
as described.

28. The combination of a brake, an electric
motor, a carriage moved back and forth by the
electric motor, a chain or rope counected to
the carriage and to the brake by means of a
spring, and a pulley on each side of the chain
or rope, and over which the chain or rope
passes as the carriage is moved to oneside or
the other, substantially as described.

29. The combination of a brake, an electric
motor, a carriage moved back and forth by a
motor, a chain or rope connected to thebrake
and to the carriage by means of a yielding
connection, a pulley on each side of the chain
orrope and over which the chain or rope passes
as the carriage is moved to one side or the
other, said pulleys being adapted to move
along with the carriage, but being normally
held from such movement, and means to re-
lease said pulleys, whereby they may moveto
shorten the chain and apply the brake, sub-
stantially as deseribed.

30. The combination of switch-contacts, a
movable switch member, a motor for moving
said member, a carriage having pulleys mov-
able adjacent to said member, a lock for the
carriage, a brake, a yielding connection be-
tween the brake and movable switech member,
and a trip for the lock, said trip being oper-
ated by a speed-governor,substantially asde-
seribed.

31. The combination of switch-contacts, a
movable switch member, a motor for moving
said member, a carriage having pulleys mov-
able adjacent to said member, a lock for the
carriage, a brake, a yielding connection be-
tween the brake and movableswitch member,
a trip for the lock, and means operated by a
moving part of the apparatus to operate the
trip at a predetermined point, substantially
as described.

32. In an electrical elevator system, a driv-
ing-motor, a switch which controls the driv-
ing-motor, having two sets of contacts on op-
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posite sides of a neutral line, a member mov-
able over said contacts and thereby control-
ling the action of the motor, a brake, means

for coutrolling the brake together with the

movable member of the switch, a pair of
catches which control the co-operation of the
brake and switch, a speed-governor which op-
erates these catches together and thereby ap-
plies and prevents the release of the brake
for any position of the switeh, and means op-
erated by a moving part of the apparatus to
operate one of the catches separately ata pre-
determined point and thereby applies and
prevents the release of the brake until the
movable member of the switch is reversed in
position, substantially as described. _

33. In an electrical elevator system, a driv-
ing-motor, a switch which conttols the driv-
ing-motor, having two sets of contacts on op-
posite sides of a nentral line, a member mov-
ing oversaid contacts and thereby controlling
the action of the motor, a brake, means for
controlling the brake together with the mov-
able member of the switch, a pair of catches
which control the co-operation of the brake
and switch, a speed-governor which operates
these catches together and thereby applies
and prevents release of the brake for any po-
sition of the switch, and means operated by a
moving part of the apparatus to operate one
of the catches separately at a predetermined
point of the ascent of the elevator to apply

the brake and prevent its release until the |

movable member of the switeh is reversed
in position, so as to start the elevator down-
ward, substantially as deseribed.

34. Inan electricelevator system, a driving-
motor, a switch which controls the driving-
motor, having two sets of coutacts on opposite
sides of a neutral line, a member moving over
said contacts and thereby controlling the ac-
tion of the motor, a brake, means for control-
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ling the brake together with the movable
member of the switch, a pair of catches which
control the co-operation of the brake and
switch, a speed-governor which operates these
contacts togetherand therebyapplies and pre-
vents the release of the brake for any posi-

45

tion of the switch, and means operated by a -

moving part of the apparatus to operate one
of these catchesseparately at a predetermined
point in the ascent of the elevator to apply
the brake and prevent its release until the
movable member of the switch is reversed in
position, and means to return the catch to
place when the elevator has started down-
ward, substantially as described.

35.-In an elevator system, a driving-motor,
a controlling-switeh which controls the driv-
ing-motor, having two sets of contaets on op-
posite sides of a nentral line, a switch mem-
ber movable over said contacts and thereby

“controlling the action af the motor, a break-

switech in the circuit of the driving-motor
which when operated breaks the cireuit, a
brake connection between the brake and
switehes, means for controlling the brake and
the break-switch together with the movable
member of the controlling-switch, a pair of
latches which engage the movable part of the
break-switch and thereby control the co-op-
eration of the brake and switches, a speed-
governor which operates these latches to-

gether, and means operated by a moving part

of -the apparatus to throw one of the latches
separately at a predetermined point, substan-
tially as described.

This specification signed and witnessed this
7th day of April, 1891.

CHAS. R. PRATT,

Witnesses: _
EUGENE CONRAN,
J. A. YOUNG.
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