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To all whom it Ay eoncermn:

Be it know that I, Bras w, BLANCHARD,

a eitizen of the United States, residing at

Sh_eridmwille, county of Allegheny, and State
5 of E’ennsylmnm, have invented certain new
and usefnl Improvements in Hydraulie Fle-
vators, fully deseribed and represented in the
following speci fication and the accom panying
drawings, forming a part of the same. '
_'T'his invention relates to that elass of hy-
draulie elevators in which the main valve or

her controlling mechanism is operated by
weans of an auxiliary cylinder and piston
provided with asystem of pipes and auxiliary-
5 valve apparatus for operating the piston in
e‘it‘h‘er direction, the auxiliary-valve appara-
tus Leing eontrolled from the car by suitable
eonnections; and it is the general object of
my invention to improve the construction of
sueh auxiliary apparatus, rendering it more
simple and. efficient in action and more con-
venient for use, -

While my invention is
classes of elevators in which mechanism of
25 the elass deseribed is employed, whatever be

the connections for operating the auxiliary-

V:ﬂ.v_e apparvatus, it is intended especially for

use In connection with electrically-controlled

elevators employing a system similar to that
30 deseribed in Tetters Patent to C. 1. Ongley,

Nos. 410,180, 410,18}, 410,182, 410,183, and
410,184, datec September 3,1889; and it con-
sists in part in improvements apon that sys-
tem.

In elevators employing mechanism of the
class deseribed the auxiliary piston has here-
tofore been subjected to the full pressure of
the water from the supply-tank, the source
of supply for Doth the main cylinder and aux-
4o iliary eylinder being the same. The result

of this high pressure in the auxiliary eylinder
has been to producesa sudden and violent ac-
tion of the main valve, by whicl, especially
in eleetrically-controllod systems, it has been
45 impossible to regulate the distance to which
the valve should be opened, preventing the
ranuningof the car at any desired rate of speed
and causing an unpleasant jar in stopping
the car by the closing of the valve., I avoid
5o these difficulties and greatly increase the ease
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applicable to all.

|
|

-tem of the patents above referred to, my con-

(No model.)

and certainty of action of the device by pro-
viding a back-pressure pipe on the discharge,
whereby a partof the excessiv ewater-pressure
is counterbaianced, thus causing the alves
toseab quietly and slowl ¥, producing a cérre- 35
sponding motion in the operating-valve and
bringing the car to a smooth and gradual
stop.  This admits, also, of riunning the carat
any desired rate of speed and lessens the dan-
ger of excessively-high pressure in tho auxil-
lary eylinder in event of the connections he--
tween the auxiliary eylinder and the car fail-
ing to work, or tha packings of the piston be-
coming worn and incapable of holding back
the pressure. ) .

For a still finer adjustment of the pressure
on the auxiliary piston I introduce a by-pass
between the alternating pipes by which the
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water is introduced into and led from cither

end of the auxiliary eylinder.

This by-pass 75
18 80 constructed that the

amount of water

- passing through it may be adjasted, thus al-
lowing only a sufficient
R o

amount tc pass the
auxiliary eylinder to move the Piston at the
desired velocity to give the required move- 7g
ment of the main valve, The by-pass also,
when used in connection with the cocks in
the alternating pipes, admits of cutting out
theauxiliary chamber and allowing full action
of all the valves in the auxiliary-valve appa-
ratus under full working-pressure without
moving the aoxiliary piston, and by this
means new packings put in the auxiliary
valves can he brought to a perfect seat, tak-
ing out all possibility of a leak before batting 8g
the device to work on the auxiliary piston
and main valve,

When used-in connection with the elec-
trically-controlied devices on the general sys-

8o .

Qo
struction enables the cireuit-cloger of Patent
No. 410,182, abiove referred to, to Le omitted,
enabling the auxiliary-valve apparatus to ho
controlled by two huttons inside the car or
at a landing, the slow motion of the auxiliary gs
piston and the main valve enabling the at- .
tendant toreadily determine the pointof stop-
page of the car and to break the circuit at
the exaect point at whieh the main valve
closes both of the ports of the main eylinder. 100
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The back-pressure also tends to'balance the
pressure from the supply-pipe upon the pri-
mary valves, thus adimitting of operating the
primary valves with a smaller quantity: of
electricity, and thus lessening the tendency
{0 burn the button-contacts by arcing.

A full deseription of my invention will now
be given, reference being had to the accom-
panying drawings, in which— o

Figure 1 is a diagram showing the connec-
tions between the elevator-car and the main
cylinder and controlling mechanism, the aux-
iliary eylinder and piston being shown in sec-
tion. Iig. 2 is a sectional elevation of the
auxiliary-valve apparatus. '

Referring to said drawings, A is the ele-

- ‘vator-car, and B the motor-cylinder therefor.
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.C is the controlling mechanism, . which

may. consist of the ordinary main valve con-

trolling the induction and exhaust ports of
the cylinder B, and may be of any suitable

construction. to allow the water to be ad-
mitted to the cylinder B to cause the car to-

ascend when the valve is in one position, to
allow the water to escape from the cylinder
for the descent of the car when the valve is

reversed, and to close both the induction and-

exhaust ports when the valve is in an inter-
mediate or mid position. Such cylinders and
valves are in common: use and need not be
more fully described herein.

© D) ig the auxiliary cylinder,in which moves ‘

the -piston E, the rod of which is connected
to the stem of -thesmain valve C. '

T G are the alternating induction and ex-
haust pipes for admitting water to and allow-
ing the escape of water from either side of
the piston E; and H is a by-pass connecting
these two pipes. = S :

1 is the supply-pipe, connecting with the
same source of pressure, as the supply-pipe
for the eylinder B. :

K is the auxiliary valve apparatus-control-
ling the alternating pipes F and G and aux-
iliary ¢ylinder D. .

Lis the discharge-pipe from the auxiliary-
ralve apparatus and forms an exhaust for
both alternating pipes F G. . o

M N are two magnets for operating the

s auxiliary-valve apparatus, and O are the elec-
_trical connections for controlling the circuits
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and extending from the said magnets to the
button-board I, carried by the car. Thestem
of the main valve C is provided with the usnal
rack R, gearing with thé pinion S upon the
shaft of the pulley T, from which the hand-

-rope U extends to the car, as is usual in this

6o
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class of mechanism. ) :
Referring now to the details of construc-
tion thus briefly outlinéd, the alternating
pipesF and G are provided, respectively, with
cocks 10 11, by which these pipes may be eut

off from the cylinder I, and the by-pass Il is’

provided-with a cock 12, by which theamount
of water passing through said by-pass may
be graduated or the by-pass entirely closed.
The auxilinry-valve apparatus K is substan-

-section, it is to

‘upper chamber

“acted upon by the magnets N, the

tially the same in consiruction and opetation
as that of Patent No. 410,181, above referred
to, but has been modified in details of con-
struetion to simplify its action and reduce it
to smaller compass. Thesupply-pipe Ipasses
into the auxiliary: valve-chamber 13 by two
arms-14 15, provided with stop-cocks by which
the amount of water passing into the valve-
chamber from each arm may be accurately
adjusted, the valve-chamber being divided
into two parts by means of the partition 16,
as shown in Fig. 2. Thisarrangement enables
the pressyre upon the two sidesof the piston
E to be so adjusted that that upon the lower
side of the piston will be sufficiently in excess
of that produced upon the upper side to com-
pensate for the weight of the piston and the
parts attached thereto, thus produeing a uni-
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form motion of the piston in both directions. -

~ Referring now to Fig. 2, in which one side
of the auxiliary-valve apparatus is shown ‘in
be understood that the two
sides of the apparatus are
struetion and but one mneed be described.
The chamber 13 connects by a small pagsage
1 with a side chamber 17, consisting of upper
and lower chambers, connection between
which is closed by the primary valve 2, the
connecting by asmall passage
3 with a chamber 18, in which moves the pis-
ton. of the auxiljary- valve.. The.primary
valve-rod 4 passes upward th rough a suitable
support, and is connected to armature 19,
action of
the magnets drawing down the valve-rod 4
and opening the primary valve. As’'shown,
the valve-rod 4 is guided in its movement by

a pin 5, passing through a slotted tubular

guide 6, thus preventing the armature and

valve-rod from turning. The auxiliary valve

consists of two valves 7 8, adapted to close
the opposite ends of a valve-chamber 9, with

which conuects one of the alternating pipes

of theauxiliary cylinder. Theauxiliary valve

has connected thereto a piston 20, workingin
cylinder or chamber 18, previously referred-

to, and adapted to be operated by the press-
urve of the water from the supply as it passes
through the chamber 17 and passage 3on the
operation of the primary valve 2. This pis-
ton exceeds in area the valve 8, thus increas-
ing the amount of pressure at that end of the
valve-rod and producing a movement of the
auxiliary valve on the opening of the primary
valve. i

The diseharge-pipe I connecets, as shown
in Fig. 2, directly with the upper chamber 21
of the auxiliary-valve apparatus, which cham-
ber is normally in connection with the alter-
nating pipes of both eylinders, the auxiliary
valve 9 being held in the position shown in
Fig. 2 by means of the pressure of the water
from the supply-pipe. The primary valve is

.also held closed by the pressure of the water

from the supply-pipe, and both these valves,
as shown, will preferably be provided with
springs to assist in holding them jn position

the same in con- go
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.26 conneets with the upper end of
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and to retain them in place when the press-
ure is removed by eutting off the supply.
The piston 20 wil] be provided with a by-pass
22, allowing the circulation of water between
chambers 18 and 21, :

The discharge-pipe L,
from the auxiliary apparatus K upward to
such a height as to produce the proper
amount of back-pressure upon ths pision &,
The height to which the discharge-pipe is
carried will depend upon the amount of
pressure in the supply-tank. The discharge-
bipe, as shown, is preferably then brought
downward to a point near the rest of the ap-
paratus, where the exhaust 24 is located.

The discharge-pipe L
cock 23, by
sired; from the auxiliary-valyve apparatus, and
a short pipe 247, controlled by a cock 25, eon-
neets the upwardly-.extending part of the
diseharge—pipe direetly with the exhaust, by
which means the back - pressure may be
iavrgelyremoved, when desired, An open pipe
_ the dis-
charge-pipe for the burpose of admitting air
and preventing any siphonic action, the up-
ber end of this pipe being preferably bent
downward, as shown, to prevent foreign sub-
stances entering the pipe. ‘

Referring now to the electrical con nections,
it will be seen that eaech one of the magnets
M N is connected to a button on thé board P,
the magnet M being ‘connected by wire 27
and magnet N by wire 28.  From the battery
29 a wire 30 extends upward to the elevator-
car, and is counected by two branches with
the buttons on the board P.  From the oppo-
site pole of the battery a wire 31 extends to
the two magnets M N s pressure upon either
of the buttons upon the board P thus sery-
ing to close the cireuit through the corre-
sponding magnet. Tt will bhe understood that

as shown; extends

with this construction, also, circuit-closers.

way be placed at the landings, if desired, as
well as upon the car, as in Patent No. 410,184,
above referred to, :

The operation of the
understood from

device will be reddily
a brief description, If the
main valve C is to he moved upward to open
the valve for an upward movement of the ele-
vator, pressure upon the upper button in the
car will close the eirenit through magnet M,
and by opening the primary valve 2 will pro-
duce pressure upon the piston 20, thus closing
the valve 9 and opening the valve:8, allowing
ter {o pass from the supply-pipe 14 to the
ing nipe ¥, the cocks 10. and 11 being
in the by-pass adjusted
auxiliary valve correspond-

d $he cock 12
1. The

ing to the magnet M thus being opened, the

valve upon (he other
valve ap;
Nig s

side of -the auxiliary-
aratus corresponding to the magnet
e position showrn in Fig. 2, thus al-
» Lree passage of the water from the
te of the piston through the alternat-
pipe G and the chamber 21 to the dis-
charge-pipe . The piston will therefore he

e e —

is- provided with a.
which it may be eut off, when de-

————

|
|

operated against back-pressure due to the
pipe L to open the valve by pressing the
button until the car has attained the desired
Speed, when the contact will be broken by re-
leasing the button. On breaking the eircuir
the primary valve 2 will be immediately re-
turned to position by the pressure of the wa-
ter from the supply-pipe 14 and the valves 7
anit 8 will be likewise rety rned to the position
shown in Fig. 2, thus equalizing the pressure
apon the two sides of the piston through the
similar connection of their alternating pipes
with the chamber 21, the piston thus being
broughttoa stop in the position it has reached.
When it is desired to Stop the ear or to oper:
ate it in the opposite direction, the lower but-
ton will be pressed, thus closing the cireuit
through the magnet N and produeing an ac-
tion of the piston E opposite from that pre-
viously described as produced by the closing .
of the circuit through magnet M. If it be de-
sired only to stop the car, the circuit will bhe
broken as soon as the car reaches a stop, the
operator being enabled to do this without dif-
ficulty on account of the slow operation of
the piston E and the main valve C, and con-
sequently of the car. To reverse the move-
mentof the car, pressure upon the button will
continue until the car has attained the désired
speed, when the circuit will be Dbroken and
the auxiliary valves returned to position as
before. When it ig desired to adjust the
packings in the auxiliary-valve apparatus,
the cocks 1011 will be closed, thus cutting
out the auxiliary cylinder and piston, and the
cock 12 in the by-pass will be fully opened,
thus allowing the circulation of the water*
from the alternating pipes to the valve appa-
ratus and discharge-pipe L without operating
the main valve of the motor-eylinder. The
packings may now be tested by playing with
the fingers upon the armatures of the two
magnets M N, thus operatin gin succession the
primary and Secondary valves at opposite
sides of the valve apparatus. This, as is ap-
parent, may be done without interfering in
any way with the motion of the elevator-car
or the main valyve, which may be operated
meanwhile by the hand-rope U, pulley T, and
the pinion 8, as usual in this class of mechan-
ism., ' _ -

To avoid the shock incident to a fall open-
ing of the main valve of the motor-eylinder,
a system of cut-outs has previously been pro-
vided, as shown and described in Patent No.
410,183, above referred to. T avoid the neces-
sity of this construction by passing the hand-
rope U through a guide 32 and providing it
with stops 33, these stops being provided with
Springs 34, by which the stoppage of the main
valve is rendered gradual and all-shock ob-
viated. :

It will be understood that my invention is
not limited to any special form or system of
motorand mechanism for controlling its move-
ments, nor to the auxiliary-valve apparatus
shown and described, as all these may be of
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any other suitable construction. The elee-
trical eonnections for operating the auxiliary-
valve apparatus fromn the car may also be
varied, and it is evident that mechanical con-
nections may be substituted, if preferred.
Moveover, it isapparent that the construction
and arrangement of the back-pressure pipe
and by-pass may readily be odified by one
skilled in the artand without departing from
my invention. '

What I claim is— . ‘

1. The combination, with the ‘mechanism
for controlling the movements of an elevator,

“of an auxiliary cylinder and piston for op-

erating said mechanism, a supply-pipe and
auxiliary-valve apparatus for controlling said
piston, and a back-pressure discharge-pipe
acting to partially counterbalance the press-
ure upon the piston from the supply-pipe,
substantially as described.

9. The combination, with the mechanism
for controlling the movements of an elevator,
of an auxiliary eylinder and piston for op-
erating said mechanism, a valve for control-
ling said piston, constructed to'open against
the pressure of the supply-pipe, and a back-
pressure discharge-pipe communicating with
{he valve and acting to partly
the pressure from the supply-pipe, substan-
tially as deseribed. g

counterbalance 1
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3. The combination, with the mechanism
for controlling the movements of an elevator,
of ah auxiliary cylinder and piston for op-
erating said mechanism, induetion and ex-
haust pipes for the auxiliary eylinder, and a
by-pass connecting the pipes, whereby part

35.

of the water may be cut off from the auxiliary

cylinder and the pressure on the piston re-
duced, snbstantially as described.

" 4. The combination, with the mechanism
for controlling the movements of an elevator,
of an auxiliary cylinder and piston for op-
erating said mechanism,
haust pipes for said cylinder, and an adjusta-
ble by-pass connecting gaid pipes, whereby
the pressure upon the piston may be adj usted,
substantially as described.

5. The combination, with the cylinder D
and a sapply-pipe, discharge-pipe, and auxil-
iary-valve apparatus therefor, of the alternat-
ing induetion and exhaust pipes F G, having
cooks 10 11, and the by-pass H, having cock
12, substantially as described.

In testimony whereof Lhave hereunto set my

hand in the presence of two subseribing wit-
nesges. .
- SILAS W. BLANCHARD.
Witnesses:,

-C. J. SAWYER,
J. J. KENNEDY.
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