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UNITED STATES

PaTeENT OFFICE.

KENNERLEY BRYAN, OF NEW YORK, N. Y.

SPECIFICATION forming part of Letters Patent No. 561,089, dated June 2, 1896.
Application filed July 28, 1894, Serial No. 518,819, (No model.)

To all whom it may concern:
be it known that I, KENNERLEY BRYAN, a
citizen of the United States, and a resident of

New York, in the county and State of New |

York, have invented certain new and useful
Improvements in Main Operating-Valves for
Hydraulic Elevatorsand Hoisting Apparatus,
of which the following is a specification.

My invention relates to improvements in
the main operating-valves of hydraulic ele-
vators.

1he first object of the invention is to pro-
vide, in combination with the motor-cylinder,
an operating-valve arranged and equipped to
automatically control the power (which is to

‘say, the volume of water) consumed by the
-motor-cylinder. In thisrespect myinvention

provides that when the motor is running un-
der half its load or less only one-half the re-
quired volume of water shall be taken from
the pressure-main, but that when the motor
1s running under its maximum load the whole
volume of water required shall be taken from
the pressure-main and that this increase or
decrease of the volume of water taken from
the main shall be effected automatically by
the operating-valve under theinfluence of the
load.
50 that the minimum consumption of power
shall take place when the elevator is operat-

1ng under a load which is some other propor-

tion of the maximum load than one-half, the
proportion of the power consumed tothe maxi-

- mum power having been varied accordingly.
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The second object of the invention is to
connect the operating-valve in the preferred
manner with a pilot-valve so equipped and
arranged as to aid in automatically control-
ling the operating-valve.

T'he third object of the invention is to pro-
vide such parts and combination of parts in
the apparatus as shall efficiently secure the

- results aimed at.

Referring tothe drawings which accompany
the specification to aid the description, Fig-

~ure 1is a vertical section of a motor-cylinder

50

operating and pilot valves.
shown in the position of rest.

The parts are
Iig. 2 is a ver-

tical section of the operating and pilot valves.
in the positions assumed for lifting the ele-

vator-car with -half-load or less, and Fig. 3 a
vertical section of the same valves in the po-

I may also apply the same principle

sition assumed for lifting the elevator-car
with load in excess of one-half the maximum
load. Fig. 4 is a vertical section of the op-
erating and pilot valves in the position as-
sumed for allowing the elevator-car to de-
scend. Iig. 5 is a vertical section of the pi-
lot-valve and parts of the operating-valve,
showing the position to which the operator
throws the pilot-valve to stop the car on the
up motion. Fig. 61is a vertical section of the
same parts as in Fig. 5, but the pilot-valve is
in the position for starting the car on the up
motion. Fig. 7 is a vertical section of the

same parts as Fig. 5, but the pilot-valve is

in the position for starting the car on the
down motion.  Fig. 8is a detail, on an en-
larged scale, of the guide-yoke and links at
the upper end of the operating-valve piston-
rod. The solid lines show the parts in the
position of Fig. 2 and the dotted lines show
the parts in the position of Fig. 3. Tig. 9 is
a view of the same parts, but on a plane per-
pendicular to that of Fig. 8, the parts being
in the position of Fig. 2. Fig. 10 is a broken
vertical section, on the line x x of Fig. 12, of
a part of the pilot-valve and casing on an en-
larged scale, and showing a joint in said cas-
ing, a broken portion of the hollow rod S, the
fixed packings R R’, through which the rod S
works, and the bridge 17, which aids in hold-
ing the packings in place. Tig. 11 is a view
of the same parts on the line y v of Fig. 12
perpendicular to that of Fig. 10 and showing
the joint through the port. TFig. 121is a plan
on the line =z 2z of Kigs. 10 and 11. .

Alisthe motor-cylinder; B,the piston; C, the
plunger, (or piston-rod,) of one-half the area
of piston B and working through the stuft-
ing-box D; U, an annular space, filled, of
course, with water, between plunger C and
c¢ylinder A. | |

K I-J is the casing of the main operating-

valve, the area of the part J being one-half

that of part . Said operating-valve consists
of differential pistons G H, the area of piston
H being double that of piston G, combined
as.a component part with any suitable device
for controlling the connections of the c¢ylin-
der A. In the drawings said device consists
of pistons K L. M working in the casing E and
connected with the differential pistons G II,
so as to form one codperating and comoving
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device therewith by the hollow rod T. In
place of said pistons IL I M, I may use any
other suitable device, my invention in this
respect consisting in an operating-valve as &
whole which contains differential pistons as
a component paxrt.
E and I ave separated by the heads E' E-.

e  are channels respectively connecting
the working and piston-rod ends of cylinder
A with the operating-valve; ¢, a check-valve
on the branch pipe f/ and opening upward;
li, & pipe connecting the working end of cyl-
inder A with the operating-valve below pis-
ton II; 7, a check-valve in pipe h, opening
toward the operating-valve; 7, a check-valve
in hollow rod T, opening upward; k, a pipe
from the branch /' to the operating-valve.
1 and 2 are holes opening into hollow rod T.

t is the exhaust-pipe, having branches to
the ports b ¢, ' ¢’ being by-passes.

cl is the port connecting with the pressure-
main. (Not shown.)

W is a guide-yoke on top of casing J and

closed by the stop-bloek w; W', a curved ex-
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tension connecting with W and shaped on an
arc of a circle struck from the point », Ifig.
2, as a center. |

w!is a guide-surface to dirvect the roller ¢*
into ' ; W2 W3, stufling-boxes through which
the valve-rod works. -

{' 1* are links jointed at {, where there 1s an
antifriction-roll #*, as shown, rod 1" bheing
jointed to link #* at . |

[ is a pipe always open from above piston
G to the pressure-main.

N is a pilot-valve casing; O, P, and Q, pis-
tons therein, O and P being connected by the
solid rod 8, and P and Q by the hollow rod S,
4, 5, and 6 being holes in said hollow rod .

m n are pipes connecting the pilot-valve
with the operating-valve, respectively above
and below piston Il.

R is a fixed packing in the pilot-valve cas-
ing N, making a water-tight joint with the
Liollow rod S.

o ¢ are exhaust connections, respectively
near the top and bottom of the pilot-valve,
o' ¢ being by-passes.

p is a conneection from the pressure-main
to the pilot-valve.

s’ is a link connecting rod S’ with lever V'
at V, said lever V' being fulerumed at s to

~the rack X, which is moved by the pinion X',
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said pinion being operated from the clevator-
car in any usual manner. Said lever V' is
connected at » with the link 7.

The operation is as follows: |

First, to raise the car when containing half
the maximum load or less: Suppose the ap-
paratus in the position of rest, Kig. 1, in
which position the pistons KX I. M have cut
off the channels ¢ ffrom communication with
the main pressure-port ¢ and exhaust-ports
b ¢ and the pilot-valve has cut off the pipes
m 1 from communication with the pressure
connecltion p and exhaust connections o g.

Now the operator raises the pistons O P Q of

In the drawings, casings

connection o.

the pilot-valve to the position of Ifig. G,
opening communication from the pipe p by
way of holes 4£ 5 6 in the rod S through pipe
n to the operating-valve below piston H, and

opening communication from above the pis- -

ton II by way of pipe m with the exhaust
connection O, thusrelieving the pressure on
the top of piston II. Said piston II, being
double the area of piston G, lifts the operat-
ing-valve asa whole, including all the pistons
G I K I M, until further movement is ar-
rested by the stop-block w. The pistons G
II KL M are now in the position of Ifig. 2,
but the lever V' being fulerumed at s, which
remained fixed during the motion of the
pistons G II K L M, has simultancously de-
pressed the pistons O I Q of the pilot-valve
to the position of Fig. 2. Consequently
when the parts have reached the position of
{this figure the main pressure is shut off by
the pilot-valve from the under side of pis-
ton II, but the upper side of said piston 1Is
still in communication by pipe m with the
exhaust 0. Now the main pressure passes
by the branch k&, check-valve g, and channcl
¢ into the working end of cylinder A, the
main pressure being able to lift the said
cheek-valve ¢, because the elevator is by
hypothesis working under only one-half the
maximum load or less, and there is one-hall
or less the maximum main pressure on the
top of said check-valve. The pressure on
the piston B forces it down, raising the cle-
vator-car, while the water in the annular

| space U is forced out by the channel f up

through check-valve ¢ and channel ¢ into the
working end of the eylinder A. Thus the
motor draws only one half the volume of wa-
ter above the piston B from the main, the
other half being drawn from the annular
space U. It will be seen that with different
relative areas of piston I3 and plunger C the
consumption of water may be varied In the
proportion of such other relative arcas, with
the same valve mechanism correspondingly
yroportionally arranged.

Fr oA

ol

ing one-half the maximum: Suppose the va-
rious pistons of the main operating and pilot,
valves to be brought to the position of Kig. 2,
in the manner hereinbefore described. Now
as soon as the pistons G H IX L M reach that
position the pressure ereated in the working
end of cylinder A by the load in the car
(and which is more than one-half the maxi-
mum pressurc from the main) is transmitted
through pipe I and check-valve 2 to the un-
der side of piston II, the upper side thereof
being in communication with the exhaust
Now the piston I, being dou-

ble the area of piston G, will lift itself and
the other pistons G IL I M to the position of
Fig. 3, the rod 1Y breaking at the joints £° ¢,
as shown, Iig. 8, and the roll {* running up
the guide w' by reason of the guides w*. Dur-
ing said upward movement of the piston I
the fulerum, and consequently the pilot-valve
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Second, to raise the car with aload exceed-
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. pistons O P Q, remain stationary, because the

10
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point 7 ig arrested by the block U. (Compare
Figs. 2 and 3.) Now the main pressure goes
directly from pipe d by way of channel e to
the working end of cylinder A, the water in
the annular space U beneath the piston B
going directly and with no resistance except
1ts friction to the exhaust ¢. The pressure
existing on the under side of piston H cannot
be transmitted through holes 1 and 2 and rod
1" to the upper side of piston L and under
side of piston K, because of the check-valve
7', which opens toward piston . Thus the
mmaximum main pressure is now effectively
applied to raise the ear. The valve-rod T
may be broken inside the casing J; but I pre-
fer to break it above said casing in the man-
ner shown in the drawings.

1hird, to stop the car on the up motion:
T'he pilot-pistons O P Q are thrown by the oP-
erator from the position of Fig. 2 or Fig. 3 to
that of Fig. 5, thus admitting main pressure
from pipe p through pipe m above the piston
1, and relieving the pressure below said pis-
ton I by connecting the pipe n through the
holes 5 and 6 of the hollow rod S with the ex-
haust connectiong. Therefore all the pistons
G I K L M of the operating-valve descend,

- while simultaneously, the point s being fixed
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during such descent, the pilot-valve pistons
O P Q dre raised until the operating-valve
and the pilot-valve shut off simultaneously,
bringing the apparatus to rest in the position
of Fig. 1. | L
Fourth, to allow the car to descend: The
operator moves the pilot-valve pistons O P Q
from the position of Fig. 1 to that of Fig. 7,
in which.the main pressure is introduced by
the connection p and pipe m above the piston
H, while the underside of said piston is opened
to the exhaust g by the pipe n and holes 4, 5,
and 6 in the rod S. ' Now all the pistons G H
IC L M descend to the position of Fig. 4, while
simultaneously the pivot-valve pistons O P
( are shifted to the position of the same fig-
ure. Now the working and the piston-rod
ends of cylinder A are connected by the chan-
nels e f with, respectively, the exhaust-ports
b ¢ and the car descends, lifting the piston B,
the water above the said piston going to the
exhaust, and the space U beneath said piston
being filled by suection from the exhaust.
IFFifth, to stop the car on the down motion:

- The operator shifts the pilot-valve pistons O

55
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P Q from the position of Fig. 4 to that of Figs.
zand 3, but thelever V'inclining downwardly
toward the rod T" because the pistons G K L
M are in the position of Fig. 4. In this po-
sition of the pilot-valve the upper side of pis-
ton H is connected with the exhaust o by pipe
m. Now,the pistons G HK L M having been
momentarily in the previous position of Fig.
4, the main pressure from pipe d went by the
holes 2 and 1 and check-valve J in the hol-
low rod T to the under side of piston II. Thus
all the pistons G HH K L M rise, simultane-
ously depressing the pilot-valve pistons O P

-

() until both the operating and pilot valves
shut off, bringing the apparatus to rest in the
position of Fig. 1.

Referring to Figs. 10, 11, and 12, the pack-
ings R R, of any suitable material and hav-
ing a central perforation to permit the work-
ing of the rod S, are arranged, respectively, in
chambers 10 and 11 in the casing N, which
casing is joined on the line z zabout midway
between the packings R R’ and through the
port . Said packings are held in place by

the bridge 12 and the lugs 13 and 14 on the

casing N. Said bridge 12 is constructed with
top and bottom flanges 15 16, perforated to
permit the passage of the rod S, and with sepa-
rators 1717. The jointin the casing N through
the port n is kept tightin any ordinary man-
ner. ~

Now, having described my improvements, I
claim as my invention—

1. The combination with the motor of hy-
draulic hoisting apparatus, of a main operat-
ing-valve for controlling the supply and ex-
haust channels of the motor, and differential
pistons operatively connected and moving
with said main operating-valve, and also op-
eratively connected with the main pressure
and the motor and adapted to actuate said
main operating-valve according to the load
on the motor, substantially as described.

2. In the motor of a hydraulic hoisting ap-
paratus, the combination of a main operat-
ing-valve for controlling the supply and ex-
haust channels of the motor, differential pis-

‘tons operatively connected and moving with

the main operating-valve, and adapted to ac-
tuate said main operating-valve according to
the load on the motor, a connection continu-
ally open from the main pressure to one side
of the smaller differential piston, a connection
from the motor to the opposite side of the
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larger differential piston, independent dis-

charge and supply connections from said
larger differential piston, and a pilot-valve
controlling said independent supply and dis-

charge connections, substantially as de-

scribed.
5. 'The combination with the motor of hy-

' draulic hoisting apparatus, of a main operat-

ing-valve for controlling the supply and ex-
haust channels of the motor, differential pis-
tons operatively connected and moving with
the main operating-valve, and also opera-
tively connected with the main pressure and
the motor and adapted to actuate said main
operating-valve according to the load on the
motor, channels from the working and piston-
rod ends of the motor to the main operating-
valve, a connection between said channels,
and a check-valve in said connection adapted
to open toward the working end of the motor,
substantially as described.

4. The combination with the motor of a hy-
draulic elevator, the channels from the work-
ing and piston-rod ends thereof, and main
supply and exhaust pipes, of a main operat-
ing-valve adapted to control the communica-
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tion between said channels and pipes, a pilot-
valve operatively connected with said main
operating-valve, a lever connecting the rods
of said main operating and pilot valves, links

in the rod of said main operating-valve, and

a guide adapted to deflect said links laterally,
so as to permit of additional motion of said
operating-valve, substantially as described.

5. In a hydraulic elevator, a main operat-
ing-valve comprising the following parts, to
wit: a casing, differential pistons G, H, pis-
tons I L. M connected with said pistons G Il
by a rod, a hollow rod T containing orifices
1, 2, and a check-valve 7 and extending be-
tween said pistons IT and L, ports in said cas-
ing connecting with pipes from the motor and
with main supply and exhaust pipes, a rod
T provided with links # 3, a guide adapted
to deflect said links, a pilot-valve, and a lever
connecting the stem thereof with said links,
substantially as deseribed.

6. In a hydraulic elevator, and in combina-
tion with an operating-valve, a pilot-valve
provided with a connection from the main
and exhaust ports, connections with the op-
erating-valve, pistons O, P and Q, a hollow
rod S connecting the pistons P, @, and holes
4,5, 6in said rod S, substantially as described.

7. In a hydraulic elevator, and in combina-

30 tion with a main operating-valve differential

‘pistons connected and moving with said main

operating-valve and adapted to automatically
control the power according to the load, a
pilot-valve provided with a tubularstem, and
orifices therein, a casing for said valve, and
packings fixed in said casing and adapted to

35

control communication between the orifices

of said tubular stem, substantially as de-
seribed. |

8. In a hydraulic motor, the combination
of a motor-cylinder, a main operating-valve

controlling said motor and adapted to differ-

entiate the power according to the load, a
channel from the working end of the cylinder
to the main operating-valve, a channel from
the piston-rod end of said cylinder to said op-
erating-valve, a check-valve controlling the
direct communication between said channels,
and a passage & located between said chan-
nels and leading from one side of the check-
valve to the main operating-valve, substan-
tially as desecribed.

In testimony that I claim the foregoing as
myinvention I have signed my name, in pres-
ence of two witnesses, this 26th day of July,
1894.

KENNERLEY BRYAN.

W i_t,_r;_esses . _
BERNARD J. WECKE,
PPATRICK A. IPAY.
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