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To all whom it may concern: |
Be it known that I, Tmoure Larsson, a sub-
~je¢t of the King of Sweden, residing at

Worcester, in the county of Worcester and

5 State-of Massachusetts, have invented a new

and useful Elevator-Controiling Mechanism,

of which: the following is a specification,
This invention relates to an immproved con-
striuction for controlling a hydraulic ele-
10 Vaior. - T -
' The especial objeet of this invention is to
provide a form of elevator controlling mech-
anisni in which the travel of the elevator car
or other moving_ element is employed for

15 closing the main valve when the elevator is

to be stopped; to provide connections for
normaily locking the main valve with parts
controiled from the motion of the elevator
- car or other moving part, so that the ele-
20 vator can not be started until after the main

valve 1s first automatically unlocked ; to pro-

vide for shifting the main valve from its
closed position by means of pressure ad-

~mitted through electrically operated valves;

256 to provide means for automatically breaking
the circuit when the elevator has reached any
desired landing, permitting the valve restor-

’ 1ng mechanism operated by the travel of the
.elevator to come into operation; to provide

30 automatic circuit switching devices which

4D

45 vhi |
- nections are provided with automatic end-

50 P Ct ,
- vide pressure controlling end-stops so as to
- furnish additional assnrance of bringing the |

will automatieally short-circuit the push but-
tons, so as to maintain a circuit until the car
reaches the desired landing so that when a
push button has been operated the car will

35 not stop until it reaches a landing corre--

sponding thereto, and after a push button
~has been operated, no: succeeding push but-
ton can be operated until after this travel

out devices for preventing any operation
from taking place while any of the elevator

doors are open; to provide hand-controlled |

connections for operating the main valve
- whenever the valye restoring connections
are unclutched, which: hand-controlled con-

stops for stopping the cdr at the end of its
run’; 1o provide an emergency cut-out switch
1n the elevator car for stopping the travel of
the elevator cay inwmusual caces; and to pro-

car'to rest ot theends of itsruny,
- To these tnd other ends, this invention

65 consists of the parts and combinations of

of the elevator is completed ; to provide cut-

¥

§

| with

parts as hereinafter described and more par-

ticularly pointed out in the claims at the end
of this specification.
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The accompanying draWiﬂgr illustrates

diagrammatically the application of this in-
vention to a direct plunger hydraulic ele-
vator.
controlling mechanism constructed accord-
ing to this invention is also applicable to

| other types of hydraulic elevators.

" Referring to the drawing for a detail de-
seription of one form of construction em-
bodying this invention, A designates an ele-

It 1s understood, however, that a

G0

60

vator car which is connected to and directly |

operated by a plunger B, which runs down

| into a plunger casing C. These parts may
be of the ordinary or approved construction

70

and need not be herein described at length.

Opening into the plunger casing C is a to
and irom pipe 10, which is connected with a
valve casing containing the main valve V.

79

Also connected to the casing of the main

valve V 1s_a supply pipe 12 and an exhaust
pipe 11, These parts are arranged substan-

tially in the ordinaryemanner so that when
the main valve V 1s moved down; a connec-

tion will be opened between the exhaust pipe -

11 and the to and from pipe 10 to permit the

elevator car to descend, and when the main

valve V 1s lifted, a connection will be opened
between the to and from pipe 10 and the
supply pipe 12, to raise the elevator car.
When the main valve V is in central posi-
tion, the elevator is stopped. The main
valve 1s shifted from normal position by

pressure admiited through electrically con-

trolled valves. To accomplish this purpose,

- an operatiing piston 13 18 secured on the

lower end of the main valve stem. The ad-
mission of pressure above the piston 13 to
open the main valve V is controlled by a

small electrically actuated valve D. The
vailve D is.arranged to Be lifted by a magnet

M to admit pressure from a supply pipe 14
to a pipe 15, which pipe 15 is normally con-
nected to the exhaust through a pipe 46.
The pipe 15 1s connected through the casing
of an emergency stopping valve to a pipe 17
to admit pressure to the central part of a
controlling chamber and thence through a
port above. the piston 13, '

.. g

The:electrically actuated valve E for ad-
mitting pressure to shift the main valve
V to connect the elevator. plunger casing
the supply 1s similar in construc-

80
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tion to the valve D and is arranged to

be lifted by a2 magnet N to admit pres-

sure from the supply pipe 14 to a pipe

18, which is also normally connected to the
exhaust through pipe 46. The pipe 18 con-
nects through the casing of the emergency
stopping valve to a pipe 19 admitting pres-

“sure to the lower end of the controlling cyl-

inder and thence through a port below the
piston 13 to raice the main valve. When the

- main valve is shifted from its normal or

18

20

closed position, it is moved or shifted back
to normal position by means of conneciions
operated from the travel of the elevator car

or o‘her moving element just before the car

is to come to rest. These valve restoring
connections are normally coupled together
to form an operative train between the ele-
vator car or other moving part and the main
valve so that the .main valve can not be
shifted from  its normal central position

until this train has been unlocked or un-

coupled. As herein illustrated, the train of

25
36
35
40

45

connections comprising this automatic valve
restoring mechanism comprises. a shatt 20
journaled in brackets extending up from the
casing of the main valve V. '
'Secured on the outer end of the shaft 20
is a capstan or drum 21 having an endless
rope 22 wrapped thereon, which rope 22
passes around suitable sheaves and is con-
nected to be operated by the elevator car A,
although it might be operated by other mov-
ing parts which travel with or at a fixed
speed ratio with the elevator car.

Journaled on the shaft 20 is a sleeve 23
having on its inner end a gear 25 which

drives -a gear 26 through a pinion. Turn-
ing with the gear 26 is a pinion 27, which
meshes with a rack carried by the valve stem
of the main valve V. |

On its inmer face the sleeve 23 is pm’vidéd

with cluteh teeth coiperating with a cluteb |
section 28, which is splined on the shait 20

but is moved longitudinally thereon. The

clutch -section 28 ‘is normally locked into

engagement with the sleeve 23 to form a

valve restoring connection, by means. of

80

which the travel of the elevator car will re-
store the main valve to its central position.

" The means normally tending to hold the

55

~ into the controlling chamber and is provided
80

clutch: sections into engagement with each
other comprise a bell-crank lever 29 havine
& rod 30 extending down therefrom which
rod 30 isnormally drawn down by a weight 31.

To provide for unlocking the valve re-
storing connections when the elevator car

T

is 0 be started, the rod 30 extends down

with a piston 82, which is lifted when pres-
sure is admitted through the pipe 17. Be-

low the piston 32 is a separate piston 33, |

which is lifted when pressure is admitted to

~ the pipe 19. - By means of this construction

B

-
1

|

henever = pressure is admitted through |

|

'|

so long as

vention.

controlled connections which may

$11,888

either of the pipes 17 or 19, the valve ve-

storing connections will be first unlocked or

‘uncoupled o permit the main valve to be’

shifted, which connection wili-remain un-

locked until just before the car is to come to

rest and the elevator will continue to travel
pressure is maintained in either

of the pipes 17 or 19. Whenever it happens,

‘however, that. pressure is cui off through

the pipes 17 and 19, the connections nor-

70

78

mally tending to hold the clutch sections into

‘engagement with each other will connect the

valve restoring train so that the further

travel of the car will automatically close

the main valve, bringing the car to rest 0p-
posite the desired landing. I consider this
a particularly important feature of my in-
That is to say, it provides a more
advantageous means for automatically clos-
ing the main valve than any of the other
constructions with which I am famihar.

26

85

In the older forms of hydraulic elevators, -

the main valves have usually been opérated
by hand. In the larger and more modern
hydraulic elevators, - especially . for high

speed elevators, the main valves are nec-

essarily so large that they cannot be readily

actuated. by hand - controlled connections.

To overcome this difficulty, it has been pro-
posed to operate the main valve by pressure

so that a comparatively small pilot-valve
could be used for admitting and exhausting

the pressure which. shifts the contrelling
valve, while in other cases electric connec-
tions or other supplemental power has been
used to operate the main valve. In none of

these constructions, however, so far as [ am

familiar with the same, has the elevator car

00

99

100

been coupled to a valve restoring mechanism

by means of which the travel of the car

itself will be utilized to close the main

valve, which valve restoring connections are

normally coupled .together so that the car
cannot again be started until the clutch or-

110

other coupling connection has first been
thrown out of engagement. |

" In conmection with the valve festoring

108

mechanism, I also preferably provide hand-

ployed for shifting the main valve by hand

and which will also provide for automatic-
ally stopping the car at the ends of its run

when the clutch sections are out of engage-
ment. To accomplish this purpose, the
sleeve 23 is provided with a drum or cap-
stan, wound on which is a controlling rope

24, which passes through the elevator car in

the ordinary manner and is provided with
stops S arranged to be engaged by the ele-

vator car as the same approaches the ends

of its run. . :

- Any desired electrical com}e'cﬁons ,m_aﬂ
‘be employed for closing the 01rcuits~‘whu13 .
n
I have illustrated an

admit pressure to shift the main valve.

the present instance

be em-

115
1926
125

130




10

- reaches the landing,
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arrangement of electrical connection in |

which buttons are arranged at the several
landings, or in the elevator car, and oper-
ated from said push buttons are automatic
switches arranged. to short-circuit the push
buttons so that when the elevator.car has
been started, no other circult can be com-
pleted until after the car has been brought
to rest opposite the desired landing. . -
To provide for stopping the car when it
a ‘clrcuit breaking de-
vice 1s employed, which is connected to be

1
|

~operated by the travel of the car, and in-

15

20

25

practice also tne several eleciric clrcuits are

preferably arranged so that no eircull can
be completed or closed while any one of the

elevator doors are open.

The electrieal connections which are here-

in shown are described simply to iliustrate

one manner in which the electricaily con-

trolled valves may be operated.
Referring to the drawings for a detail de-

‘scription of the electrical connections herein

lustrated, e designates a wire from any
suitable source of elecirical energy. A cur-

- rent passing along the wire a passes through

‘30

35

40

a wire which may be contained in a flexible

pipe 1n the ordinary manner, so as to be con- |

nected to a cut-out knife switch K, or emer-

gency cut-out, which is located in the eleva- |
* tor car and may be actuated whenever it is

desired to break the circuit to stop the car
betore 1t reaches the landing towards which
it 1s traveling. From the knife-switch K
the current passes through wire b, through
a numper of eircuit breaking devices of or-
dmary construction, which are normall
closed by the elevater doors, as illustrated
diagrammatically. From the wire b the cur-
rent passes through a number of automatic
switches. In the present instance, three au-
tomatic switches are illustrated correspond-

- Ing with the three floors or hnc’iiqgs. _Hach

45

50

09

60

“‘buttons will make connection with the ssv- |
eral return wires f'—f*—# correspondine
with the several landings, Suppossthat pusi
butten at-floor No. |
will: return through Wwire f, through the.]

of these automatic switches comprises a pair
of terminals #—7' and a spring controlled
switch-blade d. When the switch-blade is in
normal position, it makes a connection with

the terminal .  Each of the switeh blades

is-arranged to be ti’pged by an electro-mag-
net I' se as to break connection with the

~terminal 7 and close a cireuit through the

terminal #*, as illustrated in connection with

- the automatic switch No. 1, corresponging

to landing No. 1. Considering' now auto-

‘matic switch-No. 1 as being in its normal
- position, the carrent wiil travel from its ter-
minal # through wire e, which wire is con:

nected. to the several push buttons at the
different floors or which may also be con-
nected to push buttons in the car, The push

L

1 be operated, the carrent

"

| explained, the contact strip

{? ig

magnet T, £o one brush of an sutomatic cir-
cuit breaking device, *which automatically
breaks the cireuit when the car approaches
the desired landing. As hereinafter de-
scribed, the circuit breaking device com-
prises contact sirips 41 and 42. In the pres-
ent instance, the current from contact strip
41 passes through magnet M to the out-
golng wire 7, which returns to the source of
electric energy completing the circuit. As
soon, however, as the circuit is completed

through one of the magnets T, it will pull:

70

75

down 1ts pivoted switch blade d breaking

circult with terminal #, so that the current
from wire b will pass directly through ter-
minal 7', thence through the magnet to the

| circuit breaker,thus creating a short-cireuit
| to the magnet T of the automatic switch

corresponding with the button which is op-
erated. Throwing in a short-circuit in this
manner will cut out all of the push buttons,
so that no other circuit car be established
while the car is in motion, and the car will
continue to run until the circuit is broken
opposite the desired landing by means of the
aytomatic circuit breaker, - o

As herein illustrated, the sliding contact
strips 41 and 42 are carried by a movable
plece 43 threaded into which is a lead-screw,

which 1s connected by a sprocket chain 45

to the shaft 20. The piece 43 is mounted on
its lead screw so as to be moved back and
forth thereby substantially in the same
manner that the carriage of a screw-cutting
latne or other reciprocating part is con-
trollea by such lead-screw. A suitable gap

Y | or circuit breaking space is-left between the

contact strips 41 and 42, so that when any

terminal or brush corresponding with the

several landings 1s opposite this gap or space,
the eircult will be broken, while, as before
4] 1s connected

80

&5

90

99

100

105

by a wire 4 to the magnet M and the con-

tact strip 42 is connected by a wire ¢ to com-
plete a circuit through the magnet N, which
controls the valve I for shifting the main
valve to cause the elevator to ascend.

Yo provide additional means for stopping
the elevator at the ends of its run, I prefer-
ably provide -a stop-valve 16, which has a

lost motion connection with the movable
- plece 43, as by means of a lever (not shown). -

By means of this construction when the ele-
vator reaches the end of its run in one direc-

tion the pipe 19 will be connected to the ex-

haust, and when the elevator reaches the

nected with the exhaust. This construction
provides for additional assurance that the

eievator will not run past the desired limits,

although this mechanism is preferably only

~brought 1nto operation as an emergency stop

for automatically stopping the car.
1 am aware that numerous changes may

be made in practicing my invention by those

110

115

120

‘other end of 1ts run, the pipe 17 will be con-

125

130
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the elevator-car.

A1, | y

=t

who are skilled in the art. For example,
the specific electrical constructions may. be
widely varied or may be entirely dispensed
with when it is desired to operate small con-
trolling

desire to be limited to the particular con-
structions I have herein shown and de-
seribed, nor to the use of the entire combina-
tions, as it is obvious that different features

of the construction may be used in diiferent
ecombinations and in different locations or

applied to different types of elevators, with-
out departing from the scope of the inven-
tion as expressed in the claims.

Having thus fully described my inverntion,

wwhat I do claim and desire to secure by Let-
ters-Patent of the United States isi—
1. In a hydraulic elevator plant, the com-

bination of a main valve, valve restoring.
~ connections operated by a moving part of

said plant and normally connected to move
the valve to its closed position, and means for

* uncoupling the valve - restoring connections

during the desired travel of the car. |
9. 1n a hydraulic elevator plant, the com-
bination of a main valve, valve-restoring
connections operated from a moving part of
the plant, comprising a clutch normally con-
nected to move the valve to its closed posi-
tion, and means for uncoupling the clutch

“during the desired travel of the car.
8. In a hydraulic elevator plant, the com-
bination of a main valve, & shaft, means for

turning the shaft from a moving part of the

plant, a clutch normally connected to move |

the valve to its closed position, and means
for uncoupling the clutch during the desired
travel of the car. L

4. In a hydraulic elevator plant, the com-

bination of & main valve, & shaft, a drum |
the shaft, an endless rope wound
on said drum, and connecting to a movable

socured On

part of the plant, a clatch normally con-
nected to .move the valve to its closed posi-
tion, and means for uncoupling the clutch

“during the desired travel of the car. . -

5. Tn a hydraulic elevator plant, the com-

bination of a main valve, an-coperating pis- |

ton for the main valve, means for supplying
pressure to act on said piston to shiit the
main valve, a valve restoring - mechanism
operated from a moving pert of the plant

~and normally connected to niove the valve

to its closed position, and means for uncoup-

ling the valve restoring mechanism during

- the desired motion of the car.

- 60

6. In a hydraulic elevator plant, the com-
bination of a main valve, an operating pis-
ton therefor, a controlling valve for admit-

. "{ing pressure to act on the piston to shiit the
main valve and start the elevator, and a
valve-restoring mechanism operated from &
d normally con- |

moving part of the plant a

valves by direct connections Irom
In vew of this, I do not

‘bination of a main valve, an operating
ton therefor, two -electrically controlled

911,888

position. - ,_ - B

7. In a hydraulic elevator plant, the com-
bination of & main valve, an operating pis-
ton therefor, an electrically controlled valve
for admitting pressure to act on the piston
to shift the main valve and start the ele-

to closed position. - _ _
8. In a hydraulic elevator plant, the com-
pis-

valves, one for admitting pressure above the

piston.to start the elevator in-one direction,
and the other for admitting

main valve to closed position.

- 9. In a hydraulic elevator plant,'ithe com-

| nected to restore the main valve to its closed 66

70

‘vator, and a valve restoring mechanism op-
erated from a moving part of the plant and
normally connected to restore the main valve

19

80

pressure below .

the piston to start the elevator in the ocppo-
| site direction, and a valve-restoring mechan-
jem operated from a moving part of the
plant and normally connected -to restore the

85

bination of a main valve, a valve-restoring

lsmechanism -operated from a moving part of
the plant and normally connected to move

the main valve to closed position, and an ele-

90

vator starting device controlled from the car - |

for first .disconnecting the: valve-restoring.
mechanism, and then opening the main valve

to start the car in either direction. .
10. Tn a hydraulic elevator plant, the com-

| bination of a main valve, a valve restoring

mechanism operated from a moving part ot

' the plant and comprising a clutch normally

connected to move the valve to closed posi-

tion, and starting devices controlled from
the elevator-car for first uncoupling the.

95

100

clutch and then moving the main valve to

start the car up or down. o
11. Tn a hydraulic elevator, the combina-

| tion of a main valve, a valve restoring mech-

anism operated from the travel of the car

and normally connected to move the valve

to its closed position, and means for apply-

ing pressure to first uncouple the valve re- 1
| storing mechanism and then shift the main
‘valve. s

-

12. In 2

mally connected to move the
its closed position, an operating-piston for
the main valve; and a controlling valve for
first admitting pressure to uncouple the
valve restoring -mechanism and to then ‘act
on the piston to shift the main valve.” -
-18. In a hydraulic elevator, the combina-

106

110

hydraulic elevator, the combina-

tion of a main valve, a valve restoring mech- .
anism operated by the travel of the carnor-
main valve to

115

120

tion of a main valve, a valve restoring mech~

anism operated by the travel of the car and

normally connected to move the main valve

125

to its closed position, an operating piston

for the main valve, a piston connected to

nncouple the valve restoring nechanism,
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.; ’ :m§
.. 8al

-mechapism will first-be unlocked and the
- mam valve then shifted, and a weight for

15

- engagement when the contrellin
15 shut off, whereby the continue

- position, . . o
. 19. In a hydraulic elevator, the combina-
tion of a main valve, a valve restoring mech--

20

~ an operating piston for the main valve, two
pistons connected to uncouple the cluteh,

25

30

40

- valve for admittin

45

- shifti
35

911,888

and a controlling valve for first admitting |

pressure to uncouple the valve restoring

‘mechanism and to then act on the piston |
for shifting the main valve.

14. in a hydraulic elevator, the combina-
tion of a main valve, a valve restoring mech-

anism t;pe_rated by the travel of the car, a

clutch for the valve restoring mechanism,

-an operating piston for'the main valve, a

iston for uncoupling the clutch, a control-
ing valve for admitting pressure to act on
pistons, whereby the valve restoring

moving the parts of the clutch back into

_ _ travel of
the car will move the main valve to closed

anism operated by the travel of the car, a
clutch for the valve restoring mechanism,

and two electrically operated controlling
valves, one for admitting pressure to un-

couple the clutch and shift the main valve

in one direction, the other connected to ad-
mit pressure to uncouple the clutch and move
the main valve in the opposite direction.

. 16. In a hydraulic elevator, the combina-
tion of a main valve,-hand-operated valve
gearing for operating the main

valve from the elevator-car, a shaft, connec-
~ tions for turning said shaft from the travel
- of the elevator-car, and a clutch normally |
connecting the shaft with the valve shifting
mechanism.  ~ 00 o

17. In a hydraulic elevator, the combina- |

tion of a main valve, an elecfrically operated
| pressure to shift the
main valve, means for establishing a circuit
tc open the controlling valve, a circuit
breaker operated by the travel of the car for
releasing the controlling valve when the
elevator reaches the desired landing, a valve
restoring mechanism actuated by the travel

~of the car, comprising a clutch, and con-
50 nections operated by

the pressure admitted

pressure-

.

J 1
r

O

by the electriéally operated controlling
valve for holding the clutch uncoupled.
‘18, In a hydraulic elevator, the combina-

tion of 2 main valve, an electrically con- -

trolled valve for admitting pressure to shift

09

the main valve in one direction, an electric-
ally controlled valve for admitting pressure

to shift the main valve in the opposite diree.
tion, means for establishing circuits to op-
erate said valves, a circuit breaking device
for opening the circuit when the elevator is
opposite the desired landing, a ‘clutch nor-

mally connected.to close the elevator valve

from the travel of the car, and means: for.

uncoupling the clutch when pressure is ad-
mitted through either of the "elegtrically op-

erated controlling valves. -
19. In a hydraulic elevator, the combina-

‘tion of a main. valve, an electrically oper-

ated controlling valve for admitting pres-
sure to shift the main valve, push buttons

‘corresponding to the several landings, auto-
‘matic switches for short-circuiting the push

buttons and maintaining circuits for the
controlling valve until the car reaches the
desired landing, a cirenit breaker operated
from the travel of the car for automatically
breaking the circuits when the car reaches
the desired landing, a clutch normally con-

nected to restore the main valve to closed

position from the travel of the car, and

| means for uncoupling the clutch when pres-

-
-

sure is admitted through the controlling
valve. . | |

20. In a hydraulic elevator, the combina-
tion of & main valve, an electrically oper-

ated valve for admitting pressure to shift

the main valve, and a moving piece operated
by the travel of the
a circuit breaker and ‘also connected to ex-
haust the pressure admitted by the eleetric-
ally operated valve to insure the stopping
of the elevator -at the end of its run. |

In testimony whereof I have hereunto set

iy hand, in the presence of two subscribing

wltnesses. - ' |

L THURE LARSSON.
Witnesses: | 8 -

Paiute W. SovTHGATE,
Louis W. SouTHGATE. _

car arranged to act as
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