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To all whom it may concern:

Be it known that I, FLoyp C. FurLow, a

citizen of the United States, residing at
Montclair, in the county of Essex and State

5 -of New Jersey, have invented a new and use-
ful Improvement in Push-Button-Controlled
Plunger-Elevator Systems, of which the fol-
lowing is a specification. = .
My invention relates to hydraulic. eleva-

10 tors, and one of its objects is the provision of

~ an mmproved automatic push-button electric

system of-control for hydraulic elevators.

A further object of the present invention
1s the provision of brake apparatus asso--
15 ciated directly with a plunger and operated -
' by & hydraulic motor indépendently of the

controlling valve apparatus. = |

- More particularly it is one of the objects

of this invention to provide in combination

20 with a push-button controlled plunger ele-

- vator system, brake apparatus associated

directly with the plunger and operated by a

hydraulic motor indenendently of the opera-
-tion of the change-valve apparatus.

25  Other objects of the invention will appear

- hereinafter, the novel combinations .of ele-

‘ments being pointed out in the claims.

.- In the accompanying drawings, Figure 1

represents more or less diagrammatieally a

80 plunger elevator system and brake apparatus
~ for the plunger; Fig. 2 is an elevational view
of one of the floor relays; Fig. 3 represents s |
sectional view of an intermediate limit.
‘switch; Fig. 4 represents a plan view of Fig.

36 3 with a portion broken away to show the
operation of the electric switch; Fig. 5 repre-
sents an elevational view, partly in section,

- of the electro-magnetic valve controlling ap-

paratus; Fig. 6 shows valve mechanism for

40 the brake; and Figs. 7 and 8 are detail views

of the brake apparatus. = _

' + a

- Referring to Fig. 1, C desig*nateé a,n*'-_'éle’;_

vator car which is attached to and supported
by the plunger P, the latter being adapted to

45 move up and down in the cylinder 1 in the

well known manner.  To the top of the ecar

C is secured the eounterweight rope 2, which

- eounterweight W in the usual manner.

50 'V desionates an automatic limit stop-|

‘valve which is automatically operated at the
- upper and lower limits of travel of the car
by the latter striking acainst the stop but-

valve _ . |
| of water to and from the c¢ylinder 1 when the 95
car approaches either .terminal, and it is

| controlled direetly and automatically by
“the movement of the car in the hatehway,
-thus making a positive stop in case of de-
-rangement of the electrical apparatus. - 160

| passed one or more times around the sheave

4, so that when said rope is moved, the
sheave 4 will be turned to operate said gear

mechanism conneeted to the pinion 7, which
1n turn actuates the rack 8 to move the valve ga

68 in the proper direction to effect a cutting
off of the supply or exhaust and thus stop
the car. A'rope 5 is connected to the sheave

| 4 at one end, and to its other end is connected

a weight 6 so that when the car is moved g5
away from its limit of travel the automatic
valve V will be restored to its normal posi-
tion as shown in Fig, 1.7 . |
The apparatus thus far referred to is of -
well known construction and is here set 70

forth merely by way of illustration, and any

other mechanism than that illustrated may
be used if desired. ' Thet is, I do not desire

to be limited to any particular type of hy-
draulic elevator as my invention is adapted 75
to any hydraulic elevators in which motor
fluid in the form of liquid or gas must be
controlled. [
9 and 10 designate respeetively, the supply
controlling valve and the exhaust control- go
ling valve, the operation of each of whielt is

- | controlled by the electro-magnetic. valve

%pparatus 11 shown in enlarged view in
12. 5. The valves 9 and 10 gomprise
difiérential pistons and are normally held 85

by pressure from constant supply pipes

96 and 56" in the positions shown in Fig. 1.
In additionto -these valves there is also
the automatic stop valve V which is con-

‘nected to the cylinder head H by means. 30 '
of the pipe 3. -The valves 9 and 10 are con- -
nected to the upper.and lower pertions of =

the stop valve V." The funection of the stop -
WPis to automatically shut off the flow

- The main controlling valves 9 and 10 are

[ both normally elased thus eutting eff the
‘passes upwardly. over the sheave S fo the | ingress of water to, or the egress. of water
' -} 1rom the.elevator eylinder 1.. When either
of the fields of the solenoids controlling the 1¢5
-auxiliary or pilot valves 51 or 51 are exeited,

‘the core of the solenoid is lifted with the re-
‘sult that the two-way valve 9-or 10 eonnected

tons or balls B, and moving the repe R in | thereto, is opened to peimik the passage of

55 one direction or the other. The rope R is | water to or from the cylinder, depending 110
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arm 101, which 1s mounted on a
in the hatchway. In Iig. 3 1s shown an

15

2

807,085

upon whether the car is to go-up or to go | soon as one of the trip switches 12 has been

down.

switches 13, 14, or 15. These switches are
used for shifting the current to -either the
up or down pilot valve, and also for break-
ing the ecircuit controlling

at which the switch 1s located. _

The floor switches each comprise a forked
ivot 102

intermediate limit switch which comprises

two blades 103 and 104, one of which 1s

- always 1n en%agement with the spring clips

20

26

105 as more clearly shown 1n Kig. 4. refer-

‘ably some arrangement is made for holding

one of the blades in circuit-closing position,
ag, for example, a spring 118, mounted on a
rod 119, which 1is
spring-operated slide 121. Any other suit-

able device may be used, however, for hold-

ing the blade 103 or 104 in its circuit-clos-
ing position. = | - '
- As will be seen in Fig. 4, the arms 105 are

-spring pressed dnd mounted so as to be

30

85

~ contact blades. T .
~depended upon for operating the to
bottom floor switches 13 and 15, but 1 may

40

striking against an arm carrying
at its outer end and being fixed to the shaft

insulated from each other, and have con-
nected to their inner ends the wires 112 and
113, or the wires 122 and 123, as shown in
KHig. 3. Secured to the car C 1s cam 16
gﬁ‘_ich carries a laterally projecting pin 100.

1S

butterfly 101 of the intermediate switch,

as that designated 14, and thus reverse the
This pin 100 may also be

and

operate the latter by means of the cam 16
ing a roller

which carries the switch blade at its other

end. When the switches 13 and 15 are thus

45

o

bb

¢0

85

operated, their knives are pulled out of
contact with the clips thereby breaking the

circuit. When this occurs the core’of the
solenoid and stem of the auxiliary wvalve

return to their normal position by gravity,

causing the two-way valve to 1mmediafely

close and effect a stopping of the car.

The current used for controlling the el;ecﬁi'o—"

magnetic apparatus may be taken from the
electric light wires in a building with resist-
ance, as for example, a suitable number of

lamps inserted to reduce the  potential.

Obviously, any other source of electric

current may be used if desired, as for

example, electric batteries, or a dynamo,
or an alternating current generator.
Referring now to the wiring for control-

ling the pilot valve mechanism 11 and the
trip switches 12, it will be explained how

the push buttons when operated, are auto-

The operating valve remains open.
‘and the car continues 1 motion until the
“circuit carrying the current to the solenoids
is broken by means of one of the floor

. _ the electrical
apparatus used in connection with the floor |

pivoted at 120 to a

pin is adapted to engage the fork or |

actuated. It will then be seen that as soon
as a push button at a landing, or one oi the

-push bottons in the car, has been operated,
the operator is given exclusive control of the
car, and 1t will go to the landing to which

it has been sent or called uniess the safety
switch 24 in the car 1s operated, in which

case the car would be immediately stopped.

It should be noted that an up or “‘call”

push button is provided at each floor, and

that in addition thereto, there is also a down

or return button at each floor. .These sets

of. pu_sh- buttons are designated 17,18, and
19 1in Fig. 1: Theup or ““call”’ butten brings
the car to the floor where operated, while the

“down or return button, which 1s wired m

parallel with the basement “call” button 19,
enables a person, after using the elevator, to
return it to the first floor if desired. 'T'he
car is also provided with a set of push but-

tons numbered to correspond with the sev-
eral floors, each button being wired in paral-

lel with the corresponding floor “call” but-
ton. ‘On each door leading into the elevator
shaft is a door switch as indicated at 20, 21,
and -22. These switches are all in the same

circuit, and in this circuit, which also passes

20

85

90

through the car, is a stop button or safety .

switch 24, which enables. the passenger to
break the circuit at will, thus stopping the

car at any desired position 1n the elevator
well or hatchway, or at any time.

The operaticn of the construction thus far
described will be understood from the follow-
ing explanation: Assuming that the car is at

an intermediate floor and that the push but-

ton 71 at the top floor be operated so as to

close the circuit from the 4 main through

one blade of the main line switch 72 and
thence by way of wire 73, door contacts 22,
21, and 20, wire 74, safety switch 24 in the
car, wire 75 to the trip switches 12. These
trip switches are in such a position nor-
mally, that the circuit will continue through

the stationary contaect strips 83 and con-
necting wires 84, to the wire 85, and thence

the circuit continues to wire 86, push button
71, wire 87, wire 88, electro-magnet 89, wire

90, switch 13, which at this time is in a closed
‘position, wire 91, solenoid 25, wire 92, and

finally through the other blade of the main
line switech 72 to the — main. . It will be
noticed that this circuit passes through both
the lowermost electro-magnet 39 and the
electro-magnet 25. - |
One of the trip switches is shown 1n eleva-

tion in Fig. 2, and comprises a support 77 on
which are mounted the electro-magnet 89
‘and the table 78. 'The latter carries a

bracket 95 on which is pivoted at 94 an
armature 93, the outer end of which carries
a piece of insulation 96. On the right-hand
end of the table 78 as viewed in Fig. 2, 1s se-

matically thrown out or short eircuited as | cured a block of insulation 80 which carries

99

105

110

118

120
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trical connection with said bar 76. _
the push butfons 17, 18, and 19 at the land-

90’?5958

contacts 83, 79, and 97, and also supports a | quired amount. - The a,uxﬂia,rjf valve casing

spring 82 which acts on one end of the cir-

cuit-closing bar 76. With the other end of

this bar is associated a spring 81 which acts
to move the inner end of the bar 76 so as to
electrically connect the contacts 83 and 79.
The-spring 82 at this time acts upwardly at
the other end of the bar 76 to move the same

out of engagement with the contact 97. The

electrical connections of the wiring with these
contacts will be clear from an inspection of

Fig. 1. : | |
%Vhen the electro-magnet 89 is energized

and the armature 93 is actuated, the block

of insulation 96 is moved upwardly and

strikes against the inner end of the circuit-

closing bar 76, and disengages the same from |

the contaet 79. This operation, however,
effects the engagement of the bar 76 with the
contact 97, but the contast 83 1s still in elec-

ings, and the push buttons 23 in the car will

‘be short-circuited so that even if they were
operated after the car has been started in
motion, they could have no effect whatever

until after the car had reached the floor to

which it has been sent or called and the relay

~ shown 1n Fig. 2, automatically restored to its

- 30
- The holding circuit of the electro-magnets 89

35

wire 91, magnet 25, and wire 92 to the — | th : D a¢
- - | 1ngs 48 with the pipe 31.
40

45

auxiliary or pilot valves, and thehce to the

o8

60

justing nuts 42. The valve 39 may be ad- |
Justed upwardly or downwardly by means of |

normal position, as shown in said figure.

and 25 excluding the push buttons, may be
traced from the + main to and through the
wire 73, door contacts 22, 21, and 20, wire
74, safety button 24 in the car, wire 75, con-

tact 83, bar 76, contact 97, wire 98, wire 99,

lowermost. magnet 89, wire 90, switch 13,

main. -
1t will be noticed that a separate relay is
used for each floor, that 1s, if there are three
floors as shown, there should be three relays.
A separate magnet is of course used for each
switch, the coils of each of such magnets
taking their ‘current from. the same trip

switch that the magnet governs, and are con- :
nected with the floor button so that the cir-

cuit through any magnet may be closed by
operating the corresponding floor push-but-
ton connected with the same. The current

then passes on through the corresponding |

floor to one of the solenoids operating the

return wire as traced above.

Referring now to Fig. 5, it will be seen that

when the core 37 of the magnet 25 is Lifted,

the pistons 38, 39, and 50 are lifted at the
same time against the action of the spring 41

which is placed between the lower end of the
auxiliary pilot valve casing 51 and the ad-

the nuts 43, and the core 37 may be moved
upwardly or downwardly by loosening the

nut 130 and turning the stem 131 the re-

All of

51 and 51’ are exactly alike so that the sec-
tien of only one of them is shown. A pivot-
ed lever 33 whose ends pass through slots in-
the lowermost portions of the valve stems

131 and 131’ positively prevent both of the

' auxiliary valves from being operated at. the

same time. For instance, if 1t should hap-

pen by reason of a derangement of the wir-
ing, that both of the magnets 25 and 26

should-be operated at the same time, both of

the pilot valves would be open and the mo-

tor fluid would simply .pass from -the supply

valve 9 to the exhaust valve 10 without do-
ing any work and thus be a total loss.

The
locking lever 33 however, prevents both pilot
valves from being operated at the same:

'81

75

time, and therefore the car-can be operated -
upwardly or downwardly as desired and with

certaity. Such "inter-connecting means
for preventing the operation of both pilot
valves at the same time may be wvaried

as desired, the locking lever being here shown
merely by way of illustration. So also drip
cups 34 connected together by pipe 36 dnd

to an exhaust pipe 36, may also be added if
desired, or -any changes in the details and.

arrangement of parts may be made by those
skilled in the
principles of my invention.

-

~ Assuming again that the -eléctfo-ma,gn'ef '-
25 has been energized, and the core 37 to-

art without departing from the

94

).
1‘:‘11-

gether -with the parts connected thereto lift-

ed, the valve 39 will be moved to such & po- =~

sition as to close connection between the pipe.
31 and the exhaust port-28, and.establish
communication between the supply port 27.

100

through the pipe 29, ehamber 49, and open~

can now pass through the pipe 31 to the

chamber 54 and act on the piston 55 to move
1t downwardly against the action of the mo-
-tor flmd in the chamber 57 connected with
the constant pressure supply pipe 56. It
will be noticed that the pistons 55 and 58 are

of different dimensions, the latter being
smealler, and both being secured to the valve
stem 59 which carries at its lower portion the
piston valve 60:and the. piston 61. The lat-

‘ter 1s adapted to move in the chamber 63
and 1s retarded in its upward direction by
the check valve 62 so that the valve 60 mﬁ

close slowly but may be moved in the oppo-
site direction to open said valve quiekly. -

This has the effect of letting the supply pres-
sure from the

The motor fluid
105

123
115

120

pipe 52 into the plunger cylin--

der 1 quickly and thus obtaining a quick

start of the elevator car.. In order however,

to prevent the car from stopping teo sud-

denly, the valve 60 should be closed slowly
and this may be aecomplished by restricting

the flow of air into the chamber. 63 through

1925

the check valve 62 m-any well known man-

ner. The electro-ma

op'era;tle& to allo*wthe pressure . supply from

gnet 25 having been
:*1.39 |
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the p1

ment of the piston 55 by its differential ac-

tion, the wvalve 60 wﬂl be moved .down-

werdlv quickly end the main supply fluid
« flow from the nipe 57 past the valve 60, and
- thence through the pipe 64, port 65, cham-

ber 70, and eonnectmﬂ' pipe 3 to the plunger .
c lmder 1, or to the piston cyhnder in case a

| h draulic elevetm system 18 employed

10° Whlch case the car is suspended.
| The valve 9 having been opened and the

supply pressure communicated to the plun- |
ger P, the car will be moved upwardly until
1t errwee at its designated -intermediate

landing, when the pin 100 will operate the
switch 14 to effect a deénergization of the
magnet 25 and the consequent closure of the
pilot valve 51. The supply pressure from
- the pipe 56 will now eflect a return of the

20

15

. through pipe 31, openings 47, (in Fig.
- chamber 45, epcnmoe 46, pipe 30, to the ex-
‘haust port ‘?8 the
by an ad]ustable opening 1n the check valve
62, as heretofore explained.

If the car should go to its uppermost land-

29

ing it would operate the switch 13 and thus

stop the car in the same manner, and if the
car should go bevond this point for any rea-
- SO1 whatever, the stop.
struck and the drum or sheave 4 turned by
means of the rove R to move the valve 68 up-
~ wardlv and close communication between
35 the valve 9 and the pipe 3. It will be noticed
- that the stop valve V comprises balanced pis-

30

tons 67, 68, and 69, so that the fluid pressure

acting thereon wﬂl have no tendency to
move the same. Inasmuch as the communi-

cation between the supply pipe 52 and pipe 3,
to the cvlinder 1 is thus closed by the etop
valve, and the valve 10 is closed, ‘the elevator
cat will come to a poeltwe stop at 1ts upper-
most limit of travel. The path of the cur-
rent for the floor switch 13, 14, or 15, to the

40 C

45

up or down auxiliary pilot, valve megnete 25

upon which line the

~ or 26, depends entirely

centeet blades of the mtermedmte Hoor

switch. are connected with, this in turn de-
pending upon the location of the car. Thus,
when the car passes the intermediate floor

60

switch on 1ts upward movement, 1t sets 1t to
next direct the current to the exhatst or

down ‘valve magnet, and when it passes a

55 floor switch on its downwerd movement, it

sets.it to next direct the current to the supph -

~or up valve magnet.. At any intermediate

position both circuits are- broken, so thst at |

~ each passage of the car the floor switch is
60

flowing is thus thrown out, the current is cut

~ off from the controlling. meenet 89, and from
- the eumhew pilot valve magnet ‘)5 or.26,
36 thus ceusmg the main valve 9 to close and | at stop valve V. The epemng of the velve, |

ipe 27 to effect the downward move--

valve 60 to a closed position slowly and the
fluid in. the chamber 54 will be exhausted .
5)

plstorl 60 bemg retarded

ball B would be

and 22, are also closed.

tion shown in Fig. 3
‘nect the wires 112 end 113, let 1t be desired
‘to call the ¢
case the push button 116 is vperated, where-
‘upon a circuit will be estab shed fmm the
4+ main to and through the wire 73, door-
contacts
switch 24 in the (,er wire 7 5, contects 83 and
-connecting wires 84 wire 85 wire 86, push
‘button 116 which has been 0perated wire

137, wire 117, magnet 89, (second in the se-
switch blade 104

thrown out before being reversed. When
the floor switeh throuch which the eurrent 18 -

007,888

stop the car. The retu;h movement of the
armature of the controlling magnet 89, when
the current is cut off, allows the trip smtch

“in the magnet box to retum toitsnormal posi-
‘tlon again connecting up the series of auto-
I matic ewnehes ready tm‘ the next move-

ment

t should be noted thet efter the opereter'
at a landing or in a car, has once pushed a

button, it is unnecessary to hold said button
in circuit closing position, for as soon as the

magnet eontrollmg the trip switch has been
operated, the push button circuit is entirely
thrown out of operation, that is, it is short-
circulted as hereinbefore e:xple,med It will
also be seen that since the push button cir-
cuit is made meperetne after the car has

once heen set in motion, it is impossible for

70

5

80

any one else to oet eontrel of the caruntil it -

has reached the (1es1red floor and come to a
full stop. If two buttons are pushed at prac-

tically the same time, the car will respond to -

85

the first call, elthel_wh the two calls may be

but the freetmnel pert of a second apart.

It should furthermore be noted that the
system herein disclosed has a high degree of
safetv, and it can readily be seen ! that an ac-

e1dent, so far as a confusion of calls is con-
cerned, 1s impossible, for as soon as the car .

reaches a floor and the door i is opened, 1t 1s
inipossible to start again from any floor or

from within the car, until all the doors leed--
ing to the elevator well are in a closed posi-

tion and the doaqr contact sw itches 20, 21,

In connection with |

90

95

1090

this evetem any approved door lock which

securelv 10013.5 the door until the car is level

‘with the floor landing may be used if desired..

Assuming that the car is at its uppermost

landing, and the floor switch 14 is in the posi-
, 80 as to electrically con-

car to the ﬂoer below. In this

29, 21,

-.u".l—f’ e

ancd 20 wire 74,

rles) wire 114 wire 113
and spring. pressed contacts 105, wire 112
wire 115, down magnet 26, and ‘wire 92 to

the — main.

car. Pilot valve 51’ having been opened,
the fluid under pressure will flow thmugh
the pipe 32 to the chamber 54’ of the valve
10 and effect a movement of the valve 60’ to
1ts open position. The Velve 9 at this time
1s in the position shown in Fig. 1, and so also

safetv .

Pilot valve 517 will thereupon
be operated and the micdle trip switeh op-
‘erated to short circuit the push buttons at
the landings and the push buttons 23 in the -

105

110

115

120

125
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B0’ establishes connection between the Cylin—- |

der 1 and the exhaust pipe 53.. The car may
therefore descend in a well known manner

- until the pin 100 strikes the fork or butterfly |
5 101 to.disconnect the wires 112 and 113 and
- thus effect a deénergization of the magnet
26. The pilot valve 51’ will thereupon be |

closed by reason of gravity acting on its mov-
~Ing parts, and the constant pressure supply
10 from _ ,
~ valve 60’ slowly to its normal or closed posi-

tion; thus stopping the car at the desired

landing. - If the car arrives at the lowermost
- landing, it will operate the switch 15 which

15 also euts off current from the magnet 26 and |

effects the stopping of the car in the same
‘manner. . .If the lower stop button B is actu-
ated, the valve 68 will be moved downwardly
- toautomatically cut off the exhaust How from
20 the eylinder 1 to the exhaust pipe 53, and
thus stop the car. It will be noticed that the
‘valve 10 is also provided with a small check
valve 62" so that the valve 60’ may be opened
quickly, and therefore the car will be allowed
256 to start downwardly guickly, and to close
slowly so that the car will stop gradually.
-1t 1s one of -the especial objécts of my in-

vention, however, to provide means for posi- .

tively holding the car in a desired position,
30 as at a landing, so that there may be no set-
thng and consequent derangement of the eir-
cuits and -connections of the push-button
‘system. This I deem a valuable feature of
‘my invention as I have found electric push-
35 button plunger elevator systems impracti-
-cable. by reason of the movement of the car

away from the landing due to leakage of the
motor fluid from- the plunger cylinder and

the consequent irregular stopping of the car
40 near other landings. I have in thi

. tarding devices. for plunger elevators, but I
45 wi _ '
" to be Jimited to &Iiyg

tus but that any hol ling means may be used,

consonant with the claims hereto appended.
_Furthermore, so-far as this particular feature

50 of my invention is concerned, any other sys-

tem of automatic push-button control than
that illustrated may be used in combination

‘with brake apparatus for the plunger.

55 seen that a hydraulic motor 133 is connected

by means of the pipes 135 and 136 with the

pipes 31 and:32, respectively. The motor
133 1s secured to the cylinder head H as by
lever 139. ~ Rigidly mounted on the cylinder
head H'is an inwardly extending bearing 141

‘on which is pivoted the cam 140. The brake
or gripping ' device. comprises ‘two brake

85 shoes’ 143, 143, which are pivoted to a fixed

the pipe 56" will effect a return of the

-and the piston 149 moving in the latter.

. . _ s Instance
- Hlustrated the brake apparatus disclosed and
claimed in my Patent No. 810,404, granted
January 23, 1906, for an improvement in: re~

-and pressure exerted on the plunger to move
| the car upwardly. Any suction produced
by the piston 149 during this operation will
‘have no effect as the exhaust port in the
-valve 51’ is'.open at this time. = To allow free
-movement of the pistons, air vents 150 and
|- 152 are provided for the chambers 155 and
‘154, respectively, above the pistons 149 and
qar R b

wish it to.be-understood that I do not desire’
articilar brake appara-

| “When the:car approaches the designated
Jlanding and the pilot valve 51 is closed, the
pressure in the pipe 135 is consequently cut
._ | off and the exhaust port in said valve opened.
- Referring to Figs. 1, 6,7, and 8, it will be

| eul _ ad I as by | mal positions. | 1 the
~ means of a bracket 182, and the piston rod | push-button system tends to automatically

137 is connected by the link 188 to the brake

car and also hold the car stationary |
| cent the desired floor or substantially’ level

¢‘su ppbrt at 144 and between their éxtensions

146, 146, 1s mounted a spring 145 to auto-
matically move the shoes out of engagement
with the plunger when the_ brake-applying

device is released. The other ends of the-éo

shoes 143, 143, are also proﬁdegi' with ex-
tended portions 142, 142, to form jaws which
cross each other at 153. The cam 140 being

| pivoted between these jaws is adapted to en-

gage therewith to positively apply the brake 75
shoes to the plunger when the motor 133

| moves- the brake-lever 139 to substantially
“horizontal position as indicated in Fig. 1.

- The motor shown in section in Fig. 6 com- _
prises three pistons 147, 148, and 149, the g0
first-named being of smaller area than the

| latter -two which are of substantially the

same area. A partition 151 divides the

| cylinder into two chambers 154 and 155, the

pistons 147. and 148 moving in the former, g5

Assuming that a push-button is opemted_
to start the car upwardly, the pilot valve 51

| 1s operated to admit fluid under pressure to

the pipe 31 as heretofore explained. This
fluid pressure will be transmitted through

the pipe 135 to the chamber 154 beneath
the piston 148, as well as to the chamber 54 °

90

| above the piston 55. A constant fluid pres-
| sure acts through the pipe 134 to produce a

95
differential action on the pistons 147 and 148

tending to move the same downwardly.

When the fluid pressure is exerted on the
under side of .the giston 148 from the pipe

135, the piston-rod 137 will be forced up- 100

wardly ‘to rotate the brake-lever 139 suffi-
clently: to release the brake and permit the

spring 145 to move the brake shoes out of

.'.engagement With the plu]_'lger. .A.t SHbStE}I—l‘T‘.- -

tially the same. time the valve 9 is opened 105

110

115

This results in the constant fluid pressure

from the pipe 134 by differential action on 120

‘the piston 148, moving the piston-rod 137,

link 138, lever 139, #nd cam 140 to their nor-
In other words, when the
stop .the car at the predetermined landing, 125
the cam 140 will be actuated to positively

‘apply the brake to the plunger to retard the

motion of the plunger in assisting to stop the
adja- . -
130

!
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therewith, until it is desired to again operate | said car to start from -any position and Sﬁop

the car. | |
When a push-button is operated, to allo

the car to descend, the pilot valve 51" will be
operated and fluid pressure exerted from the

pipe 27 through the pipe 32 ta the chamber
54’ as before explained, and also through the

pipe 126 to the chamber 155 beneath the
piston 149. The piston rod 137 will thus be
moved upwardly to release the brake appa-

ratus at substantially the same time that the
‘valve 10 is operated to open the cylinder ex-

haust, and when the car approaches the de-
sired floor and the exhaust valve 10 1s grad-

ually closed, the brake will be gradually and

Eositively applied to retard the plunger and
old the car stationary after coming to &
stop. _ | |

Obviously various modiiications 1n the
details and arrangement of parts may be

‘made by those skilled in the art without de-
parting from the principles of my invention,

and I desire therefore not to be limited to the
precise construction herein disclosed.

Having thus described my invention, |

what I claim and desire to have protected by
Letters Patent of the United States 1s:—
- 1. In a hydraulic elevator, the combina-

- tion with a plunger and change-valve appa-

30

35

40

45

o0

ling apparatus, a push - button controlled
- electric system for operating said controlling |-

00

ratus, of a retarding device, a fluid pressure
motor for operating said retarding device in-
dependently of said change-valve apparatus,
and a single device for controlling both the
change-valve apparatus and the said motor.

2.'In a hydraulic elevator, the combina-

tion with a plunger and change-valve appa--

ratus; of a I'eta,r(zfing device, a fluid pressure

motor for operating said retarding device,.

and a plurality of pilot valves each ‘control-
ling the operation of both the motor and the
change-valve apparatus. | |

3. In an elevator, the comnbination with a

“car, of a plunger connected thereto; control-

ling apparatus, a: push-button electric sys-
tem for operating said controlling apparatus,

and mechanically operated means applied to |
the plunger for positively holding the car

stationary, the means being dependent for
its operation upon the said push-button elec-
tric system. '

4. In an elevator, the combination with a

car, of a plunger connected thereto, control-

apparatus, and means mechanically - con-

‘nected to said controlling apparatus and as-
sociated with said plunger for holding the

car in fixed position. . |
5. The combination with a car, a plunger

60 and operating apparatus, of hydro-mechan-

ical brake mechanism associated with said

plunger, and electric circuits and connections
to automatiecally control said operating ap-

at a predetermined position. : |
6. In an elevator, the combination with a
car, a plunger, a cylinder and valve appara-

tus, of an automatic push-button controlled
a predetermined landing, and a hydraulic

tard the motion of the car and plunger and

Janding. - |

- 7. In a hydraulic elevator, the combina-~
tion with a car and a plunger, of a retarding
device for such plunger, and hydraulic means
controlled from the car or from a landing for
releasing said retarding device. o

device for such plunger, and hydraulic means
within the control of the passenger in the.car
or at a landing for releasing and applying

| such retarding device.

9. In a hydraulic ele’vator, the combina-
tion with a plunger and a car, of a retarding

F

plying said retarding device. _
- 10. In a hydraulic elevator, the combina-

stopping said car and for releasing and ap-

plunger, valve apparatus, a retarding device

mechanical means for controlling said valve
apparatus and said Actuating apphances.

valve apparatus and of said motor. |
12. In & hydraulic elevator, the combina-

device for the plunger, a hydraulic motor
for operating said retarding device, and elec-

‘starting, stopping and the reversing of the
movement of the car and substantially at
the sanie time the.oper&tion of said motor..

tion with a plunger and a car, of a hydraulic-
ally operated gripping device for said plunger,
and electric means for controlling the apph-

| cation and release of said gripping device.

14. In a hydraulic elevator, the combina-

ment of the car, a hydraulic motor for ac-

tuating said brake, and electro-mechanical

paratus and said brake mechanism to cause 1 apparatus for effecting the operation of said

system of electric: circuits and .connections
for effecting an automatic stop of said car at -

hold the same substantially stationary at a

device for the plunger, and automatically
controlled hydraulic means for starting and

for the plunger, a’hydraulic actuating ap-
pliance for said retarding device, and electro--
100

6o

70

brake connected to said valve apparatus and
associated with the plunger to positively re- -

75

80

3. In-a hydraulic elevator, the .combii_m,-- -
tion with a car and a plunger, of a retarding

85

90

95
tion ‘with a plunger, of a car attached to the.

11. In a hydraulic elevator, the combina-
tion with a plunger, of reversing valve mech-
anism.for controlling the movement of said
| plunger, a retarding device for the plunger,
i & hydraulic motor for operating said re-
tarding device, and electro-mechanical means
for effecting the operation of said reversmng

105

110

tion with a plunger and a car, of a retarding

| tro-mechanical means for controliing the

115

13. In a hydraulic elevator, the combina-

120

“tion with a plunger and a car, of a brake for -
| said plunger, means for controlling the move- -
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controlling means and also the operation of |

15. In a hydraulic elevator, the combina- |
tion with a plunger and a car, of a brake for
the plunger, a hydraulic motor for operat-
ing said brake, reversing valve mechan- |
ism for controlling the movements of the car
and plunger, pilot valve apparatus for con-
trolling said reversing valve mechanism and |
said motor, and electric appliances for oper- |
ating said pilot valve apparatus.

16. In a hydraulic elevator, the combina- |
tion with a plunger and a car, of a cylinder
for said plunger, means for controlling the

flow of fluid to or from said cylinder, a brake |

for the plunger, a hydraulic motor for op-
erating said brake,
nected to said controlling means and to said

ilot mechanism con- |

motor, and electro-magnetic appliatices for-
| controlling said pilot mechanism.

17. In a hydraulic elevator, the combina-
tion with a plunger and a car, of pivoted
braking jaws for the plunger, resilient means

for releasing said braking jaws from the plun-

ger, a cam coacting with said jaws to posi-

tively apply the same to the plunger, a motor
foractuating said cam, and automaticelectro-

mechanical appliances for effecting the oper-
ation of said motor. |
In testimony whereof, I have signed my

name to this specification in the presence of

two subscribing witnesses. .

o FL.OYD C. FURLOW.
Witnesses:

W. W. LIGHTHIPE,
W. H. Brapy.
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