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1o alil whom it may concermn:

Be it known that I, SAMUEL D. STROHM, a
citizen of the United States, residing at Phil-
adelphia, in the county of Philadelphia and
State of Pennsylvania, haveinvented certain
new and useful Improvements in Elevators,
(Case A;) and I do hereby declare the follow-
ingtobea full, clear, and exact description of
the invention,which will enable others skilled
in the art to which it appertains to make and
use the same.

My invention velates to various new and
useful improvement in elevators, and more
particularly to elevators which are controlled
or operated by electrical means; and the ob-
ject of the invention is to improve and sim-
plify the construction and operation of such
elevators.

My invention is capable of being applied
to and carried out in connection with any
clevator irrespective of type or motor mech-
anism.

3y means of my invention an clevator
equipped as I will describe will be rendered
absolutely safe in operation, it being impos-
sible to start the elevator when any one of
the landing-doors is opened or is otherwise
in an unsafe or insecure condition. More-
over, with my present invention, should the
elevator-car bein operation andanyoneof the
landing-doors be then opened or unfastened
the elevator will be immediately brought to
rest.

By means of my invention also the eleva-
tor can be automatically stopped at any one
of the landings by a person thereat without
the need of an operator in the car, so thatthe
elevator will thereby practically be an auto-
matic one.

Other features of novelty and utility will
be presently deseribed, and embodied in the
claims.

In order that my invention may be better
understood, attention is directed to the ac-
companying drawings, forming a part of this
specification, and in which—

Figures 1 and § are diagrammatic views of
a hydraulic passenger-elevator equipped with
my invention and illustrating the manner of
controlling the elevator by a valve-rope pass-

ing through the car; Iig. 2, a similar view of
the same, illustrating a method of control-
ling the motor mechanism by means of a
switch carried on the car. TFigs. 3 and 4 ave
details of a convenient form of circuit breaker 53
or closer for the safety-circuit, operated by
the latch or other fastening device of the
landing-doors; Fig. 5, a sectional view of the
elevator-controlling push-button shown in
Fig. 1; Fig. 6, a detail view of the circuit- 6o
closer for breaking the safety-cirveuit by the
elevator-shoe, as will be explained; Fig. 7, a
sectional view, partly in elevation, of the pre-
ferred form of electrical valve employed; and
Fig. 9, a sectional view of the preferred con- 65
struction of solenoid.

In all of the above views corresponding let-
ters and numerals of reference indicate the
same parts.

A represents an elevator-car movablein an 7o
ordinary well or shaft and operated by a rope
or cable in any suitable way.

B, C, D, and I indicate stations in the
building at which the elevator is adapted to
stop and from which it may be controlled.

In Fig. 1 the stations C and D are shown
on one floor, and the stations B and E are
shown on the floor below the same, but there
may be separate stations or more than one
station at each floor.

a is a controlling rope or rod vertically ar-
ranged in the elevator shaftorwell, and which
extends through the car, said rope or rod be-
ing counterbalanced by means of counterbal-
ance-levers 1 and 2 and being guided at its 83
lower end by a suitable sleeve 3, as shown.
Carried near the lower end of said controlling
rope or rod is a contact-plate b, insulated
from the same and connected by a wire 4 to
one side of the battery ¢ or other source of go
supply.

d ¢ are contact-plates with which the plate
D is adapted to make contact, according to
the position to which the controlling-rope is
moved.

5 is a safety-cireuit extending through cir-
cuit breakers or closers controlled by each of
the landing-doors 6, and whieh, when in its
operative condition; enablesthe hydraulic ap-
paratus of the elevatorto be controlled. In roo

75

8o

95



IS

40

45

50

55

6o

65

9 570,827

the present instance this cireunit is normally
closed, in which ease said mechanism may bhe
operated.

Preferably the cireuit closing or breaking

device at the landings are actuated by the
latches of the landing-doors, so that in order
that said circuit may be put into its operative
condition it is necessary that all of the land-
ing-doors shall not only be closed but shall
se actually secured. A convenient form of
circuit-elosing deviee is illustrated in Tigs. 3
and 4, but it may be observed that the con-
struetion of the same is capable of many
modifications which will suggest themselves
to others skilled in the art, and I therefore
do not wish to be limited to any particular
form of device.

aving reference to the circuit-closerillus-
trated, 7 represents a suitable insulated
spring, which is adapted to make contact
with a shoe 8§, pivotally mounted adjacent to
sald spring. Said shoe is provided with a
face 9, of insulating material, with which the
latch 10 of the landing-door 6 is adapted to
come into contact, so as to make contact he-
tween the shoe § and the spring 7 and close
the safety-circuit at that point. The shoe 8
is also provided with an insulating knob or
button 11 thereon, which, when said shoe is
forced to its retracted position by means of
the spring 12, when the door is unfastened,
comes into contact with the spring 7 and
breaks the safety-circunit, as will be under-
stood.

All of the parts described are carefully in-
sulated from the iron-work of the elevator
structure, so that there can be no danger of
grounds forming to short-cireuit the battery.

A convenient arrangement of elevator-con-
trolling push-button, which is also included
in the safety-cireuit, is shown in Fig. 5 and
is lettered I in the other views.

13 is a suitable push-button mounted in a
casing and connected with a rod 14, said push-
button being normally forced to its outward
position by a spring 15, surrounding said rod.
The push-button is made, preferably, of in-
sulated material, such as porcelain or fiber.
At the back of said push-button is an insu-
lated sleeve 16, in which works a plunger 17,
with which the end of the rod 14 engages
when the button 13 is pushed inwardly, said
plunger being normally forced outward by a
spring 18.

19 and 20 are two contact-springs carried
on the end of the sleeve 16 and making con-
tact normally with a rod 21, which may be a
continuation of the plunger 17. Said rod
also carries one or more insulated studs or
buttons 22, which, when the plunger 17 is
pushed inwardly, engage beneath the springs
19 and 20, so as to break the circuit at these
points. :

23 is a shoe pivoted on the end of the rod 21
at 24, and normally held in a position paral-
lel with said rod by a spring 25, a stop (not
ghown) or other means being provided for

preventing said shoe frowm being forced to a
position beyond that point. Said shoe.23 is
provided with a curved forward end and with
an opening 26 therein.

27 1is a stud carried in a suitable frame-
work and adapted to be forced to a retracted
position by means of a spring 28.  Said stud
is normally held in the position shown at I3
and D, Fig. 1, s0 as to force the shoe 23 out
of line parallel with the rod 21, as will be un-
derstood.

When one or more circuit-closing push-
buttons such asThave explained are included
in the safety-cireuit, it is also desirable to
include therein a circuit- breaking device,
whereby the safety-circuit will be broken by
ashoe carried on the elevator-car, for the pur-
pose to be explained, and a convenient form
of circuit-breaker for this purpose is shown
in Fig. § at G.

29 is a contact-spring having an insulated
button or knob 30 at its frec end and secured
at the top to an insulating-block 31, and 32
is a second contact-spring secured to the un-
der side of said block and with which the
spring 29 normally makes contact, so as to
close the safety-cireuit.

33 is a U-shaped circuit-breaking spring
carried by a plate 54, and normally extend-
ing through an opening in said plate, said
spring being adapted to be forced inward to
the position shown in FFig. 6, coming in con-
tact with the insulating button or knob 30,
80 as to break the cireuit between the springs
29 and 32. This is effected by means of a
shoe 35, carried on a rod 86, which rod works
in a bearing 37 at the top of the elevator, be-
ing held normally in its ontward position by
a heavy spring 35. When desired, said shoe
may bedrawn toaretracted position by means
of a Dell-crank lever 39, operated by a rope
40 from the elevator or by other means. In
this condition the car will operate as an ex-
press-elevator and Dbe thrown out of control
of the various landing push-buttons, as will
be explained.

41 is a cylinder mounted at any suitable
point, in the present instance being at the
bottom of the elevator shaft or well, and 42
is a piston working in said eylinder. The
piston-rod of said cylinder extends through
stuffing-boxes at the ends thercof, and said
pistonisformed with a rack 43 thereon, which
engages with a pinion 44, to which the main
actuating-valve is connected. The piston 42
is normally centered in the cylinder 41 by
springs 45 and 46, said springs being seated
upon adjusting-nuts 47 and 48, by which the
tension thereof may be regulated, so that said
piston will be normally properly centered.
If desired, stop-screws 49 may be provided
for limiting the throw of the piston 42, as
will be understood.

50 is a main supply-pipe connected with
any suitable source of fluid-pressure, such
as with the pump which operates the eleva-
tor, and 51 and 52 are branch pipes connect-
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ing said main pipe with the ends of the cyl-
inder 41, above and below the piston 42.

53 is a three-way valve in the branch pipe
51, controlled by a core 54 of a solenoid II.
55 represents the overflow - pipe from said
valve. Normally the valve 53 connects the
interior of the cylinder 41 with said over-
flow-pipe and cuts off supply from the main
pipe 50, said valve being held in this position
by means of a spring. If desired, an insu-
lating-block 56 may be interposed between

he core 54 and the valve-stem, so as to pre-
vent the possibility of any ground forming
to the pipe in case of a leakage from the so-
lenoid II to its core.

In the branch pipe 52 is a valve 57, having
an overflow-pipe 58 and operated by a core
59 of the solenoid I in the same manner as 1
have explained. The solenoids H and I are
included in & circuit 60 61, supplied, prefer-
ably,from the lighting-mainsof the building,
there being a separate branch or shunt cir-
cuit 62 for each solenoid. Each of said
branch circuitsisprovided with two contact-
plates 63 and 64 and 65 and 66, arranged in
pairs therein, as shown. A switch-arm 671s
adapted to make contact between the con-
tact-plates 63 and 04, being carried on a core
68 of the solenoid or relay-magnet f, and a
switeh-arm 69 is adapted to make contact
with the contact-plates 65and 66, said switch-
arm being carried on a core 70 of a solenoid
or relay-magnet g. Thesesolenoidsorrelay-
magnets f and ¢, when the safety-circuit
through the landing-doors is closed, are
adapted to be energized, attracting their
cores and breaking the supply-cirenits 62 to
the solenoids H and I, but when said safety-
circuit is broken said switch-arms are forced
downward by springs upon the cores 68 and
70, so as to close the cireuits 62 and allow the
solenoids H-and I to be energized.

The relay-magnet f is included in a cirenit
from the plate d to the safety-circuit 5, and
the solenoid or relay-magnet ¢ is included in
a cireuit from the plate e to said safety-cir-
cuit.  Preferably said safety-circuit extends
to the lateh 71 of the elevator-car, as shown,
being completed through the keeper 72 there-
of, thence to a brush 73, carried on the car-
door, which brush makes contact with a plate
74, from which plate the other side of said
safety-circuit extends to the spring 7 of the
circuit-closer at the station K, thence to the
shoe 8, thence to the spring 19 on the push-
button thereat, thence through the rod 21 to
the spring 20, thence to the spring 29, thence
to the spring 32, thence by the wire 75 down
to the spring 19. From thespring 29 the cir-
cuit extends to the otherstationsof the build-
ing in the same way and returns to the other
side of the battery or othersource of supplyec.

. When the safety-circuit is completed, in-
dicating that all the landing-doors (and, in
this instance, the car-door also) are closed,
and when circuit-closers of the construction
shown are used, indicating that said doors

areactually secured, the elevator can be oper-
ated by elevating or lowering the controlling
rope or rod a. It being supposed that said
rod iselevated,the contact-plate b makes con-
tact with the plate d, and the circuit from
the battery ¢ or other source is thereby com-
pleted through the solenoid or relay-magnet
and through the safety-circuit 5, extending
throughoutthe building. Said magnet being
energized, elevates the switch-arm 67, brealk-
ing the circuit 62 of the solenoid H, eausing
said solenoid to be deénergized and opening
the valve 53, so that water or other fluid under
pressure flows into the cylinder 41, forcing
the piston 43 downward, revolving the pin-
ion 44, and opening the elevator-valve in the
proper direction. This will cause the ele-
vator to descend, when it may be stopped by
grasping the elevatorropeorrod a and bring-
ing the contact-plate b out of contact with
the plate d, so as to break the cirveuit through
the solenoid or relay-magnet f, allowing the
switch-arm 67 to close the circuit between the
contact-plates 63 and 64, energizing the so-
lenoid I, and throwing the upper part of the
cylinder 41 into communication with the dis-
charge-pipe 50, whereupon the springs 45 and
46 will center the piston 42 in said eylinder
and close the elevator-valve.

Itwill be noted that if any one of the doors
is open, or, in this case, if any one of the
landing-doors is even unfastened, so as to
break the safety-circuit, the elevator cannot
be started, because the solenoids or relay-
magnets f and ¢ cannot be energized to break
the circuits 62 to solenoids I and TI.

In order, therefore, that an elevator
equipped with my improved apparatus may
be operated, it is absolutely necessary that
all of the landing-doors shall be placed in a
safe and secure position before the control-
ling-valve can be actuated.

By providing an elevator with controlling
push - buttons at the various landings an
absolutely automatic elevator is produced.
With such an elevator it is desirable that or-
dinary stops 76 should be placed upon the con-
trolling rope or rod a, so that as the elevator
reaches the top or bottom of its movement it
will come into contact with one of said stops
and move said rope or rod to reverse the cir-
cuits throughthe parts. Saidcontrolling-rope
is also preferably provided with two series of
rack-teeth 77 78 above and below a pinion 79,
which is also connected to the main control-
ling-valve. This latter arrangement is em-
ployed to obviate the danger of the electrie-
ally - controlled device failing to arrest the
movement of the elevator at the top and bot-
tom of its travel. Iftheelevatoris moved too
rapidly,it will be noted that an extreme move-
ment of the controlling rope orrod ¢ in either
direction will engage the racks 77 or 78 with
the pinion 79 and reverse the elevator A
automatically. Devices of the kind being

therefore used, the elevator:will constantly
travel up and down in the-elevator well or

70

8o

85

95

100

10§

11§

130



Io

20

25

30

35

40

45

50

55

60

65

posoy

shalt without requiring attention.
is desired to stop the clevator at any one of
the floors, for instance, at the floor B, the
push-button 15 is pushed in, carrying the
shoe 23 with it and engaging the plunger 27
within the opening 26 in said shoe, so as to
lock the shoe in this position and bring the
insulated studs or buttons 22 into contact
with the springs 19 and 20, so asto break the
safety - circuit between said springs. The
push-button 135, being released, is returned
to its original position by the spring 15; but
this movement does not affect the plunger 17,
which is locked in ity retracted position, as
explained.

Although thesafety-circuit has been broken
between the springs 19 and .20, it will be ob-
served that the shunt-circuit 75 still remains
closed between the springs 29 and 82, so that
the circuit to the solenoid or relay-magnet f
or ¢ is still closed.

‘When the car in its movement up or down
approaches the landing at the station K, the
shoe 33, carried on the car, will come into
contact with the spring 33, foreing the samne
inward against the insulated button and
breaking the shunt-circuit 75 between the
springs 29 and 52. The safety-civeuit there-
fore will be broken, deénergizing the solenoid
or relay-magnet f or ¢ and bringing the car
to rest, as before explained. When the door
at the landing E is then opened, the plunger
27 is foreed back out of engagement with the
shoe 23, allowing the said shoe to be returned
to its original position by means of the spring
18 and closing the safety-cireuit hetween the
springs 19 and 20. At this moment thesafety-
cireuit will be broken between the spring 7
and the shoe 8, controlled by the landing-door
lateh, so that the car does not start. When,
however, said landing-door is shut, so as to
completethe safety circuit befween thespring

7 and the shoe 8, the elevator will start in the
(hlecuoa it was ougumlly moving, unless the
operator desiring to direct the car in the op-
posite direction shall have moved the con-
trolling rope or rod ¢ accordingly.

If it is desired to operate the elevator as an
express-elevator, the shoe 35 may be moved
inward, so that it will not come into contact
Wwith the spring 35 in its movements, whereby
the shunt-cir omt 75 willalways remain closed,
irrespective of the breaking of the main
safety-circuit between the springs 19 and 20,
If desired, also, an ordinary annunciator may
be included in a circuit 80 and 81, adapted
to be closed by the push-button 13 in a well-
known manner, so as to indicate the floor
which is calling the elevator.

Instead of controlling the elevator-operat-
ing mechanism by electrical means actuated
by a valve-rod with respect to which the car
travels, as L have explained, it will be obvious
that the general principles of my invention
are capable of being carried out in a great
many ways without departing from the essen-

When it |
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tial spirit thereof, and which will suggest
themselves to others skilled in the art.

As an illustration of the capablhuos of my
invention I have illustrated in Tig. 2 a modi-
fication wherein the same essential ideas are
present, but in which the clevator is con-
trolled by a switeh carried upon the car and
adapted to be moved to one side ov the other,
according to the direction in which the ele”
vator is to be operated, or to be held in a
central position when the elevator is to be
stopped. Having reference, therefore, to this
figure, the car A is operated in a well or shaft
in the ordinary way, extending past the sev-
eral landings, as explained. The safety-cir-
cuit 5 extends through ecircuit brealkers or
closers operated by the landing-doors and in-
cludes therein a single solenoid or relay-mag-
net /. In the present instance the safety-
circuit is normally closed through ecircuit-
breakers at the landings, and when in that
condition said solenoid or relay-magnet fwill
be energized, indicating that all of the land-
ing- “doors aro in a safe and secure condition.

The secondary circuit 82 of the sclenoid or
relay-magnet is adapted to be closed Dy a
switeh-arm 67, carried on the core of said so-
lenoid or magnet, so that said secondary cir-
cuit will be closed at that point when all the
doors are inasafeand secure condition.  Baid
secondary circuit extends through a cable or
in any othoer way to the car A, and [irst passes
through circuit-breakers S3and 84, controlled
by the door or doors of the clevator, so that
when said door or doors is o1 arve closed the
secondary cirenitin theelevatorwill be closed.
Said circuit extends to aswiteh-arm 85, which
is adapted to make contact with the contact-
plates 86 and 87 or be held in a central posi-
tion between said plates, as shown in dotted
lines. I'rom said contact-platesseparate civ-
cuits extend, in cach of which is ineluded a
solenoid IT or 1.

388 represents a pressure-tank, in which

water under pressure is confined, and 89 isa
discharge-tanlk,into which wateris discharged
from the main hydraulic eylinder 90 w hen
the elevator is desccndmg. Said pressure or
discharge tanks conneet by means of a pipe
91 to a pipe 92, whieh communicates with the
main eylinder ()U in front of the piston there-
in, in ‘the mdmmv way. Mounted within
cach of said pipes 91, ou both sides of the
pipe 92, are valves 9,), which are preferably
of special construction, as will Le 1)1o%entl)
explained, but for the purpose of clearness I
will assume these valves to be ordinary two-
way valves, each of which is connected to the
core 04 of the solenoid ITor I, as the case may
be. The cores of said solenoid are normally
beld in a retracted position by means of
springs 95, so as to maintain said valves 93
normally closed, thereby cutting off commu-
nication belween the tanks 83 and 89 and the
main hydraulic eylinder 90.
It will he noted that the secondary cireuit
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of the solenoid or relay-magnet f may be
closed by the switch-arm 85 when all of the
landing-doors are in a safe and secure condi-
tion. In order to provide additional security
and prevent the probability of the elevator
mechanism being placed in an operative po-
sition when the door or doors of the elevator
are not entirely closed, I employ a solenoid
or magnet J, included in a shunt 96, extend-
ing from the circuit 82, between the circuit-
breaker 84 and the switch-arm 85. The core
of said solenoid J operates a small three-way
valve 97,includedin a pipe 98, extending from
the pressure-tank 88 or from the pipe 91 above
the valve 93 for said pressure-tank. Said
pipe 98 connects with the lower end of a cyl-
inder 99, in which is mounted a piston 100,
the piston-rod 101 of which extends through
stuffing-boxes at the top and bottom of said
cylinder. Said piston 100 is normally held
in a lowered position by means of a spring
102 on the lower end of said piston-rod 101.
The upper portion of said piston-rodisformed
with a rack thereon, which engages with a
pinion 103, said pinion controlling a valve
104inthepipe 92. The operation of the modi-
fication thus deseribed will be immediately
understood.

It being assumed that the safety-circuit 5
is closed, indicating that all of the landing-
doors are in a safe and secure condition, so
as to energize the solenoid or relay-magnet
f, the secondary cireuit 82 of said solenoid
will be closed by means of the switch-arm 67,
and it being further assumed that the door

-~ or doors of the elevator is or are closed said
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secondary circuit 82 will be closed at the cir-
cuit-breakers 83 84. The secondary circuit
82 being thereby closed through the solenoid
J, as shown, said solenoid will be energized,
opening the valve 97 and allowing water un-
der pressure to enter the cylinder 99, beneath
the piston 100 therein, elevating said piston
and opening the valve 104, Theswitch-arm
85 may now be moved into contact with the
contact-plates 86 and 87, being shown in the
figure in contact with the former plate. The
solenoid H will thereby be energized, attract-
ing its core and opening the valve 93, so that
water under pressure flows from the pres-
sure-cylinder 88, through the pipes 91 and 92,
into the main hydraulic cylinder 90, moving
the piston therein and elevating the car or
cage. When the switch-arm 85 is moved out
of contact with said plate 36, the solenoid II
will be deénergized, closing the valve 93 and
stopping the car. When said switch-arm 85
is moved into contact with the other contact-
plate, 87, the solenoid I will be energized,
opening the valve 93 and allowing the water
in the main cylinder 90 to discharge into the

“tank 89, so that the car or cage will descend.

It will be noted that if one of the elevator-
doors is opened or unfastened, so as to break
the secondary circuit 82 at the circuit-breaker
83 ov 84, or at both of said circuit-breakers,
the solenoid J will be deénergized, whereby

(24

its core will De retracted, throwing the cylin-
der99intocommunication with the discharge-
pipe 103, in which case the spring 102 will re-
turn the piston 100 to its lowermost position
and close the valve 104. Tt will further be
noted that if the safety-circuit 5 is broken by
theopening or unfastening of any one or more
of the landing-doors, whether the elevator-
doors are closed or not, the secondary circuit

| to the solenoid J will be similarly broken, so

that the same operation takes place.

It will of course be understood that with
the modified form of device shown in Fig. 2
push-buttons may be provided on the land-
ings for stopping the elevator thereat, as ex-
plained above, but for the purpose of clear-
ness I have omitted said push-buttons and
the accompanying elements from this view.

In order to obtain a very sensitive elec-
trical valve and to be able to operate the
same with a minimum amount of current, so
that the electrical closing devices may be
made as delicate as possible, I prefer to em-
ploy the special form of valve illustrated in
detail in Fig. 7, to which particular attention
is directed. ,

KK is a valve-casing, of the general shape
illustrated, to which the supply-pipes 106 107
and the discharge-pipe 108 are connected.
The valve 109, which is preferably hollow,
normally closes the passage-way between the
pipes 106 and 107, and in this position the
pipe 107 communicates by a passage 110 in
the valve with the discharge-pipe 10S.

By making the valve 109 hollow, as T have
explained, and by admitting water within the
same pressure is equalized therein, so that
the valve may be constructed of a minimum
amount of metal, and its coefficient of expan-
sion can be therefore made to be practically
the same as that of the valve-casing. This
is a material and practical advantage, for the
reason that with hydraulic elevators working
on great pressure the temperature of the wa-
ter is raised to a very high point, so that

there is in consequence considerable expan-
“sion of the parts.

I find that a solid valve
cannot be made to operate satisfactorily, since
it expands more than the casing, and I con-
sider it therefore very important to make
the valve hollow.

The valve 109 is formed with an integral
piston 111 at its upper end, working within a
cylinder 112, cast with the valve-casing.
Said cylinder is provided with a serew-cap
113, in which is a limiting-serew 114 for regu-
lating the play of the piston 111.

115 is a pipe of small bore connecting the
pipe 106 with the top of the c¢ylinder 112, so
that normally water under pressure from the
pipe 106 is forced upon the piston 111 and
upon the bottom of the valve 10). Owing to
the difference in area of these parts the valve
will normally be kept in the position shown,
so as to cut off the supply from the pipe 106
to the pipe 107.

116 is a small three-way valve in the pipe
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115, whiech is normally open, so as to put the
pipe 106 into communication with the cylin-
der 112, and which is adapted to be operated
by a magnet or solenoid f or ¢ to cut off such
supply of water and to put such cylinder into
communication with an overflow-pipe 117.
By means of this device the solenoids or mag-
nets f or g can be made very small and sen-
sitive and be operated on very little current,
since the valve 116, being of such small size,
is very easily moved.

The operation of the particular form of
valve described is as follows: The magnet or
solenoid f or ¢ being energized, so as to par-
tially rotate the valve 116, the water supply
from the pipe 106 is cut off from the cylindey
112 and said eylinder is put into communi-
cation with the discharge-pipe 117. Thewa-
ter-pressure on the bottom of the valve 100
will thereby elevate said valve, bringing the
discharge-opening therein above the pipe 107,
s0 that water under pressure flows immedi-
ately from the pipe 106 to the pipe 107 into a
cylinder or elsewhere, such as the main hy-
draulic cylinder 90. When the magnet or
solenoid ¢ is energized, so as to return the
valve 116 to its original position, cutting olf
the overflow-pipe 117 and allowing water to
flow from the pipe 106 to the cylinder 112, the
increase of area of the piston 111 will cause
the valve 109 to be returned to its original
position, cutting off the supply of water to
the pipe 107 and putting said pipe 107 in com-
munication with the discharge-pipe 108.

In practice I also prefer to make use of a
solenoid of novel construction, which, in this
art, I have found to be of great importance.
It may be stated that while I desire at all
times to be understood as including an elec-
tromagnet in the general expression ““solen-
oid,” yet, since the movement of the parts
is considerable, a solenoid per se is superior
to an electromagnet. My experiments have,
however, led me to decide that an ordinary
solenoid as now constructed is not very de-

sirable for practical use, for the reason that.

themovement of the core toward its attracted
positionis uncertain, and the pull or strength
of the solenoid decreases as the core enters
the same, being strongest when the core is at
its retracted position. I have therefore in-
vented a specific form of solenoid wherein
the core will be attracted very powerfully
and in which the final movements of the core
are cousiderably stronger and more rapid
than its first movements, being, in fact, ex-
tremely sharp and quick. DBy this means a
valve, switeh, or other element may be oper-
ated to the best advantage.

In constructing my improved solenoid I
prefer to wind an insulated coil preferably
upon a brass or other non-magnetic spool and
to attach to one of the ends of the solenoid a
plate 118, of iron or steel, which becomes
strongly maguetized by the coil and acts to
attract the core near the end of its movement,
80 that said core is forcibly drawn against

said plate when the solenoid is enereized.
In order to prevent the core of the solenoid
from sticking to said plate when the solenoid
is deénergized, I secure upon the under side
of said plate a plate of thin brass or other
non-magnetic material, although it will be
understood that such non-magnetic material
may be carried on the end of the core.

To allow for the adjustment of the plate
118, whereby the movement of the core may
be regulated, I mount the said plate on ad-
Justing-serews 119, which may be screwed into
the end of the solenoid-bobbin more or less
for the accomplishment of this purpose.

Concerning my improved solenoid it will
be noted that it consists, broadly, of a solen-
oid-coil for effecting the major movement of
a core and a pole-piece for attracting the core
toward the end of its movement. I prefer-
ably secure the pole-piece at the rear end of
thecoil and energize said pole-piece by means
of the coil. It will be understood that the
pole-piece may be located at the forward end
of the coil and that the said pole-piece may
be energized by a separate coil.

ITaving now described my invention, what
Tclaim as new, and desire to secure by Letters
Patent, is as follows:

1. In an elevator, the combination of a car
or cage, means for operating the same, mech-
anism for controlling said operating means,
a solenoid or magnet for operating said con-
trolling means, a safety - circuit extending
through thelandings for operating said solen-
oid or magnet, a push-button at each landing
for closing or breaking the safety-cireuit, a
shunt around each push-button, and a closer
or breakerin said shunt operated by the ele-
vator-car, substantially as set forth.

2. In an elevator, the combination of a car
or cage, means for operating the saine, mech-
anism for controlling said operating means,
@ solenoid or magnet for operating said con-
trolling mechanism, a safety-circuitincluding
said solenoid and extending adjacent to the
elevator-shaft, a push-button at cach landing
for making or breaking said safety-circult, a
shunt around each push-button, a closer or
breaker in said shunt, and a shoe carried on
the elevator for operating said closer or
breaker, substantially as set forth.

3. Inan elevator, the combination of a ear
or cage, means for operating the same, mech-
anism for controlling said operating means,
a solenoid or magnet for operating said con-
trolling mechanism, asafety-circuivineluding
said solenoid or magnet and extending adja-
cent to the elevator-shaflt, a push-button at
each landing for closing or breaking said
safety-circuit, a shuntaround each push-but-
ton, a closer or breakerin each shunt, a shoe
carried on the elevator-car for operating said
closers or breakers, and means for withdraw-
ing said shoe and for holding the same in a
retracted position, substantially as set forth.

4. Inan elevator, the combination of an cle-
vator car or cage, means for operating the
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same, controlling mechanism for said operat-
ing means, a solenoid or magnet for operat-
ing said controlling mechanism, a safety-cir-
cuit including said solenoid or magnet and
extending adjacent to the elevator-shaft, a
push-button at each landing for closing or
breakingsaid safety-circuit,means controlled
by the landing-doors for locking said push-
buttons in their retracted positions, to main-
tain the safety-circuit closed or broken
through the same, a shuntaround each push-
button, a closer or breaker in each shunt, and
means carried by the car for operating said
circuit closers or breakers, substantially as
set forth.

5. In anelevator, the combination of a car
or cage, means for operating the same, con-
trolling mechanism for said operating means,
a solenoid or magnet for operating said con-
trolling mechanism, a safety-circuit ineclud-
ing said solenoid or magnet and extending
adjacent to the elevator-shaft, a push-button
at each landing for breaking or closing the
safety-circuit, alatch controlled by each land-
ing-door for maintaining the push-button
thereat in its retracted position to maintain
the safety-cireuit closed or broken, a shunt
around each push-button, a closer or breaker
in said shunt, and means carried by the car
for operating said closer or breaker, substan-
tially as set forth.

6. Inanelevator, the combination of a car
or cage, means for operating the same, con-
trolling mechanism for said operating means,
a solenoid or magnet for operating said con-
trolling mechanism, a safety-circuit includ-
ing said solenoid or magnet, and extending
adjacent to the elevator-shaft, apush-button
at each landing for closing or breaking the
safety-circuit, a shoe pivoted to the moving
elements of said push-button,aspring-pressed
plunger for engaging said shoe when the lat-
ter is moved to make or break the safety-cir-
cuit at each landing, said plunger being re-
tracted from such engagement when theiand-
ing-doorisopened, a shuntaround each push-
button, a closer or breaker in each shunt,
and means carried by the car for operating
said closer or breaker, substantially as set
forth. i

7. In an elevator, the combination of a car
or cage, means for operating the same, con-
trolling mechanism for said operating means,
a solenoid or magnet for operating said oper-
ating mechanism, a safety-circuit including
said solenoid or magnet and extending adja-
cent to the elevator-shaft, and a push-button
mechanism, at each landing, comprising a
casing a spring-pressed push-button, a sepa-
rate plunger engaged by said push-button for
making or breaking the safety-cireuit, a shoe
pivoted to said plunger, asecond plunger with
which said shoe engages, normally held in
position to bs engaged by said shoe by the
closing of the landing-door, and adapted to
be disengaged from said shoe when the land-
ing-door is opened, substantially as set forth.

8. In an elevator, the combination of a car
or cage, means for operating the same, con-
trolling mechanism for said operating means,
a solenoid or magnet for operating said con-
trolling mechanism, a safety-circuit includ-
ing said solenoid or magnet and extending
adjacent to the clevator-shaft, and a push-
Dbutton mechanism at each landing compris-
ing a casing, a push-button mounted in said
casing, an annunciator-circuit operated by
said push-bution, a separate plunger also op-
erated by said push-button and adapted to
break the safety-circuit, a shoe carried by
said plunger, a second plunger with which
said shoe is engaged, normally held in a posi-
tion to be engaged by said shoe by the clos-
ing of the landing-door, but adapted to be
withdrawn from said shoe when the landing-
door is opened, and a shunt around said push-
button, substantially as set forth.

9. In an elevator, the combination of a car
or cage, means for operating the same, con-
trolling means for said operating mechanism,
a solenoid or magnet for operating the said
controlling mechanism, a safety-circuit in-
cluding said solenoid or magnet, and push-
button mechanism at each landing compris-
ing a casing, a push-button mounted in said
casing, a separate plunger operated Dby said
push-button, insulated buttons on said plun-
ger, a pair of contact-springs with which the
plunger normally engages, a shoe carried on
said plunger, a second plunger with which
said shoe engages but adapted to be with-
drawn from the shoe on the opening of the
landing-doors, and a shunt around said push-
button, substantially as set forth.

10. In an elevator, the combination of a car
or cage, means for operating the same, con-
trolling mechanism for said operating means,
a solenoid or magnet for operating said con-
trolling mechanism, a safety-circuit includ-
ing said solenoid or magnet and passing

through circuit closers or breakers controlled -

by the latches of the landing-doors, and mech-
anism for each landing for controlling said
solenoid or magnet, substantially asset forth.

11. In an elevator, the combination with a
car or cage, means for operating the same,
controlling mechanism for said operating
means, a cylinder, a piston in said cylinder,
connections between said piston and the con-
trolling mechanism, a pipe or pipes for nor-
mally supplying liqaid under pressure to both
ends of said cylinder, a valve at each of said
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pipes, a solenoid or magnet for controlling

each valve, and means under the control of
the operator on the car for energizing either
of said solenoids or magnets, substantially as
set forth.

12. In anelevator, thecombination of a car
or cage, a cylinder, a pistonin said eylinder,
connections between said piston and the con-
trolling mechanism, means for normally cen-
tering said piston for maintaining the con-
trolling mechanism in an inactive condition,
pipes leading to both ends of the cylinder, a
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valve in each pipe, a solenoid or magnet lor
controlling each valve, and means undel the
control of the operator for energizing either
end of said solenoids or mngaet& SWthdn-
tmlls as set forth.

. In an elevator, the combination of a car
01’0 wge, means for Opeldihlo thesame, control-
ling mechamsm Tor said operating means, a
ey lmder, a piston in said cyhndu connee-
tions between said piston and eonm()lhn0
means, pipesleading to both ends of said cy L
inder, and nonnally supplying aliquid under
pressure thereto, a valve in Cd(‘h pipe adapted
to shut off the supply of liguid to either end
of the eylinder and put the same in com-

munication with o dischar ge-pipe, a solen--

oid or magnet for opemtlno each valve, and
means under the control of the operator on
the car for energizing either one of the solen-
oids or. maﬂnets, substanmdlb as set forth.

14, In anelevator, the combination of a car
orcage, means for operating the same, control-
ling mechmusm for said operauno means, a
ey hnder, a piston in said eylinder, connec-
tions between said piston and the contr Aling
mechanism, pipes connecting with both ends
of said cy hndel, a valve in oaeh pipe, a so-
lenoid or magnet for operating each valve, a
switeh in the cireuit to each solenoid, a ro-
lay-magnet or solenoid for operating each
S\\'lLCh, and a safety-circuit including 5(11(1 re-
lay-magnets or solenoids, said saLeL} -cireuit
extendin g through cireunit closers or brealkers
controlled by the landing-doors, substantially
as set forth.

15. Inanelevator, the combination of a car
orcage, means for opelabmg thesame, control-
ling mechanism for said operating means, a
eylinder, a piston in said eylinder, connee-
tions between said piston and the controlling
mechanism, pipes connecting with both ends
of said eylinder, a valve in each pipe, a so-
lenoid or magnet for operating cach valve, a
switeh in the cireuit to each solenoid, a relay-
magnet or solenoid for operating each switch,
and a safety-cireuitineluding said relay-mag-
nets or solenoids, said safety-circuit extend-
ing through circuit closers or breakers con-
trolled by the latches of the landing-doors,
substantially as sct forth.

16. In an automatic elevator, the combina-
tion of means for causing an elevator to travel
continuously up or down in an elevator shaft
or well, and mechanism at each landing con-
trolling the operating mechanism of the ele-

vator, Whel eby the elevator may be stopped
at any landing, substantially as set forth.

17. Inanelevator,the combination of means
Tor causing the elevator to continuously travel
up and down in an elevator shaft or well, a
push-button at each landing controlling the

operating mechanism for the elevator, and a’

circuit breaker or closer at each landing con-
trolled by a shoe carried on the elevator car
or cage and adapted to coact with the said
push-button, whereby when said push-but-
ton is operated the movement of the cav in

actuating said circuit closer or brealer will
bring the car to rest, substantially as set
Lorth.

18. In an elevator, the combination of a car
or cage, means for operating the same, con-
trolling mechanism forsaid operating means,
a cylinder, a piston in said cylinder, connee-
tions between said piston and the controlling
mechanism, pipes leading into said e\hndol
at both ends thereof, a valve in each pipe, a
solenoid or magnet for operating cach valve
a stationary contact-plate in circuit with each
solenoid or magnet, a contact-plate movable
between said stationary plates and controlled
by the operator on the car, and a safety-cir-
cuit including said contact-plates extending
through cireuit elosers or breakers controlled
by the landing-doors, substantially as set
forth.

19. Inanelevator,the combination of acar
or cage, means for opombu the same, con-
trollmg mechanism for said ope'lmaing nicans,
a eylinder, a piston in said cylinder, connec-
tions between said piston and the controlling
mechanism, pipes leading into said eylinder
at both ends thereof, a valve in each pipe, a
solenoid or magnet for operating each valye,
astationary coaneL plate in circuait with eac h
solenoid or magnet, a contact-platc movable
between said stationary plates and controlled
by the operator on the car, and a safety-cir-
cuitineluding said contact-plates extending
through circuit closers or breakers controlled
by the latches of the landing-doors, substan-
tially as set forth.

20. In an clevator, the combination of a car
or cage, a hydraulic eylinder, pipes connect-
ing the ends of said cylinder with the pres-
sure supply, a three- way valve in each of said
pipes normally counveying the pressure to
both ends of the ey hnder, asolenoid or mag-
not for operating each valve for cutting off
the pressure to either énd of the eylinder and
connecting the same with the discharge, and
a switeh controlled from the ear or cage for
energizing said solenoid or magnet, substan-
tially as set forth.

21. In an elevator, the combination of a car
or cage, a hydraulic cylinder, pressure and
discharge pipes connected with said eylinder,
a valve on each of said pipes, a solenoid or
magnet for operating each of said valves, a
switeh earried on the car for 01101 gizing either
of said solenoids or magnets, ¢ smLch in the
circuit of said SOlLIlOl(15 or magnets, a relay-
magneb or solenoid for operating said switeh,
and a safety-circuit including said solenoid
or magnet and extending through closers or
brealkers controlled by the landing-doors, sub-
stantially as set forth.

22. Inanelevator, the combination of a car
or cage, a hydraulic eylinder, pressure and
discharge pipes connected with said cylinder,
a valve on each of said pipes, a solenoid ox
magnet for operating each of said valves, a
switeh carried on the ear for energizing cither
ol said solenoids or magnets, a switeh in the
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circuit of said solenoids or magnets, a velay-
magnet or solenoid for operating said switeh,
and a safety-circuit including said solenoid
or magnet and extending through closers or
breakers controlled by the latches of the
landing-doors, substantially as set forth.

23. In anelevator,the combination of a car
or cage, hydraulic mechanism for operating
the elevator, a valve in the main supply-pipe,
a cylinder, a piston in said cylinder, connec-
tions between said piston and said valve, a
pipe supplying water under pressure to said
cylinder on one side of said piston, a valvein
the latter pipe, a solenoid or magnet for op-
erating the latter valve, and a safety-circuit
extending through said solenoid or magnet
and including closers or breakers controlled
by the landing-doors, substantially as set
forth.

24. Inan elevator, the combination of a car
or cage, hydraulic mechanism for operating
the elevator,avalve in the main supply-pipe,
a-cylinder, a piston in said cylinder, connec-
tions between said piston and said valve, a
pipe supplying water under pressure to said
cylinder on one side of said piston, a valve in
the latter pipe, a solenoid or magnet for op-
erating the latter valve, and a safety-circuit
extending through said solenoid or magnet
and including elosers or breakers controlled
by the latches of the landing-doors, substan-
tially as set forth.

25. In anelevalor, the combination of a car
or cage, hydraulic mechanism for operating
the elevator, a main supply-pipe, a valve in
said pipe, a pinion on said valve, a ¢ylinder,
a piston in said cylinder, a rack connected to
said piston and engaging said pinion, a spring
for normally keeping said piston at one end
of said cylinder, a pipe leading into said cyl-
inder at the same end, a valve in said pipe, a
solenoid or magnet for operating said valve,
a cireuit for said solenoid or magnet, a switch
in said circuit, a relay-magnet or solenoid for
operating said switch, and a safety-circuit in-
cluding said relay-magnetor solenoid extend-
ing through the closers or breakers formed
by the landing-doors, substantially as set
forth. ,

26. In an elevator, the combination of acar
or cage, hydraulic mechanism for operating
the elevator, a main supply-pipe, a valve in
said pipe, a pinion on said valve, a cylinder,
a piston in said eylinder, a rack connected to
said pistonand engaging said pinion, aspring
for normally keeping said piston at one end
of said cylinder, a pipe leading into said cyl-
inder at the same end, a valve in said pipe, a
solenoid or magnet for operating said valve,
a circuit forsaid solenoid or magnet, a switch
in said circuit, a relay-magnet or solenoid for
operating said switch, and a safety-cireuit in-
cludingsaid relay-magnet or solenoid extend-
ing through the closers or breakers formed
by the latches of the landing-doors, substan-
tially as set forth.

27. An improved eircuit closer or breaker

operated by alateh comprising a pivoled shoe,
an insulating button or knob carried on said
shoe, and a contact-spring engaged by said
button or knob when the shoeis moved to one
position and engaged by the shoeitself when
in another position, substantially asset forth.

28. An improved circuit closer or breaker
operated by a latch comprising a shoe, an in-
sulated face on said shoe with which the lateh
engages, an insulating knob or button on
said shoe, and a spring engaged by said knob
or button when the shoe is in one position,
and by the shoe itself when in another posi-
tion, substantially as set forth.

29. An improved push-button for the pur-
pose mentioned, comprising a casing, a push-
button 13 in said casing, a spring 15 for said
push-button, a sleeve 16 secured to said cas-
ing, a plunger 17 mounted within said sleeve,
a spring 18 for said plunger, a rod 21 carried
by said plunger, insulating buttons or knobs
on said rod, contact-springs 19 and 20 nor-
mally engaging said rod, and a shoe 23 piv-
oted to said rod, substantially as set forth.

530. Animprovedvalve, comprising avalve-
casing, pipes 106, 107, entering the same at
opposite sides, a discharge-pipe connecting
with the same between the pipes 106, 107, a
valve centrally located in said valve-casing
and having a piston on one of its ends, a cyl-
inder for receiving said piston and formed
integral with the valve-casing, a pipe 115 con-
necting the pipes 106, 107 with said eylinder,
and an auxiliary valve in said pipe, substan-
tially as set forth.

31. Animproved electric valve, comprising
a valve-casing, a cylinder connected to said
casing, a valve in said casing, a piston mount-
ed in said cylinder and connected with said
valve, a stop-screw for adjusting the supply
of said valve, a branch pipe for normally sup-
plying pressure to said eylinder, a valve in
said branch pipe, and a solenoid or magnet
for operating the latter valve, substantially
as set forth.

32. In an improved electric valve, the com-
bination of a valve-casing I, pipes 106, 107
leading to and from said casing, a valve 109
in said ecasing, the exit-pipe 108 normally con-
nected to the pipe 107, the cylinder 112 in-
tegral with the valve-casing, the piston 111in
said eylinder integral with the said valve, the
branch pipe 115 connecting the pipe 106 with
the cylinder 112, the valve 116 in said branch
pipe, the discharge-pipe 117, and a solenoid
or magnet connected to said valve 116, sub-
stantially as set forth.

33. In an improved electric valve, the comn-
bination of the valve-casing K, pipes 106 and
107 leading to and from said casing, the valve
109 in said casing, the exit-pipe 108 normally
connected to the pipe 107, the eylinder 112 in-
tegral with the valve-casing, the piston 111
in said cylinder integral with the said valve,
the stop-screw 114, the branch pipe 115 con-
necting the pipe 108 with the eylinder 112 and
the valve 116 in said branch pipe, the dis-
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charge-pipe 117, and the solenoid or magnet
connected to said valve 116, substantially as
set forth. ’

34, An improved solenoid, comprising a
coil, a core movable in said coil, and a mag-
netized disk or plate parallel with the rear end
of the coil and magnetized by the same, said
disk or plate attracting the core during its
final movements, substantially as set forth.

35. An improved solenoid, comprising a
coil, a core movable in said coil, a disk or
plate at the rear of the coil and adjustably se-
cured thereto and magnetized by the coil, said
disk or plate atfracting the core during its
final movements, substantially as set forth.

570,827

30. An improved solenoid, comprising a
coil, a core movable in said coil, a disk or
plate at the rear of the coil and adjustably se-
cured thereto and magnetized by the coil, said
disk or plate attracting the core during its
final movements, and a noun-magnetic plate
interposed between said magnetized disk and
the core, substantially as set forth.

‘Thisspecification signed and witnessed this
12th day of March, 1896.

SAMUEL D. STROIIM.
Witnesses:
FraNk L. DYER,
L. DELLA MCGIRR.
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