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PATENT OFFICE.

FRANK E. HERDMAN,

OF WINNETKA, ILLINOIS.
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SPECIFICATION forming part of Letters Patent No. 602,448, dated April 19, 1898,
- Applicaﬁnn filed October 22, 1896, Serial No, 609,642, (No model.)

To all whom it may concern:

-Be 1t known that I, FRANK E. HERDMAN,
a citizen of the United States, residing at
Winnetka, county of Cook, and Staﬁue of T1li-
nols, have mvented anewand useful Improve-
ment in Automatic Stops for Hydraulic Ele-
vators, of which the followingis a full, clear,
and exact description, 1eferenee bemﬂ' had
to the accompanying drawings, ‘whleh form
a part of this specification.

Myinvention relates,broadly,to mechanism
by means of which any moving portion of the
elevator when near either end of its travel
will, through the medium of a liquid, operate
a cut-off valve so as to close the passage
irom the source of supply to the cylinder or
from the cylinder to the exhaust.

It consists,more particularly, of a valve-cyl-
inder connected with the operating-cylinder
and containing a valve that regulates the
flow of water to or from the operating-cylin-
der combined with a pressure-cylinder con-
taining liquid under pressure, which pres-
sure is transmitted by a suitable connection
to the valve-cylinder and acts to hold the
valve open against a constant pressure tend-
ing to close the valve. A moving part of
the elevator mechanism 1is adapted by any
sultable means and at a predetermined time,
preferably when the car is neartheend of its
travel in either direction, to relieve the pres-
sure in the pressure-cylinder, whereby the
pressure 18 released in the valve-cylinder to
permit the constant pressure against the
valve to become effective to close the valve.

I will now describe the embodiment of my
invention illustrated in the drawings, and
then specifically point out the invention in
the claims.

Figure 1 is a side elevation showing car,
operating- ¢ylinder, traveling sheaves and
thelr connections, automatic valve, and the
mechanism for controlling the same. Fig, 2
1s a detall view of a portwn of 0peratmn‘-cy1-
inder, supply connections, automatic valve,
and mechanlsnl for controllmn' the same.
Ifig. 8 18 & sectional view of the automatic
valve and its hydraulic connections. Fig. 4
1s a sectional view of a portion of the mech-
anism for controlling the automatic valve.

A is the elevator-car; «, the lifting-cable,
which, as in the ordinary manner, passes

around the sheaves ¢’ and a® and the lifting-
sheave a® which is in connection with the
traveling framework B, which traveling
framework I3 is controlled by mechanism in
the hydraulic eylinder Cin the ordinary man-
ner. 'T'he framework B, with the traveling
sheave ¢ is guided upon the fixed frame B'.

C’ is the inlet-pipe from the source of sup-
ply to the operating-cylinder C, and C* is the
exhaust-pipe.

D is the ordinary controlling-valve, which
regulates the admission and exhaust of liquid
to and from the operating-cylinder C. This
valve 1s operated by means of the eables d,
which pass through car A in position to be
moved by the operator. |

It 1s a valve on the supply-pipe between
the source of supply and the controlling-
valve D.

e 18 the valve-stem.

The effective area of the upper face of the

valve 1s less than the effective area of the
lower tace of the valve, due to the presence
of the valve-rod on its upper surface. The
under surface of the valve is in direct com-
munication with the water from the source
of pressure-supplyin theinlet-pipe C'. The
upper surface of this valve is also in com-
munication with the water from the source
of pressure-supply by means of the pipe F,
having upon it the check-valve 7 to prevent
the return of water from the valve-chamber
of the valve E backward. So long as a free
exlt 1s provided for the water in the upper
part of the valve-chamber the valve will be
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lifted and cut off the passage to the operat-

ing-cylinder. Normally, however, the water
above the valve is confined, as hereinafter
described, so that it i1s impossible for the
pressure below the valve to be effective to
lift it, leaving the passage to and from the
opemtmﬂ* cylmdel free.

From the pipe ¥ there extends a pipe Gr
terminating in the cylinder G'. In this eyl-—
inder is-a phmger G*, which is provided with
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a weighted frame G®, which causes said plun- .

ger to normally press upon the water, exert-
ing a pressure through the pipe G upon the
upper surface of the valve. This weighted

framework G® at its lower surface G* is in
alinement with the stop B° (carried by frame
| B) and spring-buffer B (on stop I3%,) so that
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in the upward movement of the frame B the ]
stops B® and B* act upon the frame G° and
elevate the piston.

When the valve D is operated, so as to
cause water to enter the operating-cylinder
C’, theframework B3, ecarrying the sheave, will
be elevated, allowmn the car to deseend

When the car has descended a distance suf-
ficient to cause the spring to strike the

weighted frame G°, the spring will be com-
pressed and the wewhted frame will recelve

a gradually-increasing force against it, caus-

ing 1t to move upward 1111‘[11 ﬁnal]y 1t 18
pubhed upward with the full force of the stop
B3. By reason of thus withdrawing the plun-
ger (3? the water in the valve- chamber above
the valve is free to flow therefrom through
pipe G to cylinder G', and the pressure upon
the under surface of the valve becomes ef-
fective to lift the valve to the extent which
the frame B lifts the piston. When the plun-
ger has been withdrawn to such an extent
that the valve E is lifted to cut oif the sup-
ply to the operating-cylinder, the frame B no
longer ascends and the car comes to rest.

| When the car is reversed, by as much as the

frame B moves away it allows the weighted
frame G® to follow it until it returns to ifs
normal position, gradually displacing the wa-
ter in the cylinder G'. The only outlet for

the water being through pipe G intothe valve-

chamber &bove the xalve, the valve 1§ again
moved downward to open the pipe C'. The
check-valve fin both cases keeps the pipe G
full of water, so as to compensate for any
leakage, as water is free to flow from the SUP-
ply to the pipe G backward.

It will be understood that the weight of
frame G® must be great enough to overcome

‘the slight excess of hydraulic pressure on the

under surface of the valve.

It is self-evident that the only purpose of
the spring D* is to prevent the stop B3 from
striking the plunger suddenly, and therefore
the spring could be as well placed upon the
lower surface G*of the frame G®as upon the
stop B2

In the preceding description I have de-
scribed the valve E as on the supply-plpe
this for controlling the elevator in its down-
ward movement. If it were desired to con-
trol it on its upward movement, a similar
valve would be placed in the exh&ust-plpe

If a break or leak should occur between

cylinder G’ and the valve-chamber, the auto-

matic valve would close, StOpplI]ﬂ‘ the car.
There is no likelihood of break by water-
hammer, and if a break orleak should occur
the automatw valve will, as before stated
close, thereby avoiding the possibility of ac-

- cident.

Having now fully described my invention,
what I clalm and desire to protect by Letters
Patent, is—

- 1. Ina hydraulie elevatm the combination
with the elevator apparatus and the operat-

ing-cylinder, of a valve 1n connection with the |

%
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operating - cylinder and a eyhnder for the
valve, a second cylinder connected with the
valve-cylinder and containing liquid under
pressure adapted to hold said valve open
against a constant-pressuresupply,and means
operated by the moving part of the elevator
mechanism adapted to 1eheve the pressure in
thesecond cylinderand its connections,where-
by the constant pressure becomes eﬁective to
shift said valve.
2. In a hydraulic elevator, the combination
with the elevator apparatus and the operat-
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ing-cylinder, of a valve in connection with 3o

the operating-cylinder and a cylinder there-
for, a piston connected with said valve, there

| belno a constant pressure on one side of said

p1st0n tending to close the valve, a second
cylinder and pipe connection between it and
the part of the valve-cylinder opposite the
other side of said piston, means for main-
taining a pressure on the last-mentioned side
of sald piston normally in excess of the con-
stant pressure tending to close said valve,
and means operated by the moving part of
the elevator mechanism adapted to relieve
the pressure in the second cylinder and its

~connections, whereby the constant pressure

becomes effective to shift said valve.

3. In a hydraulic elevator, thé combination
with the elevator appma,tus the operating-
cylinder, and the main controlling-valve, of
a second valve and a cylinder therefor, a pis-
ton connected with said valve, there _bemn‘ a
constant pressure on one side of sald piston
tending to close the valve, a second cylinder,
a pipe connection between the second cylin-
der and that part of the valve-cylinder OpPO-
site the other side of said piston, a plunger in
the second cylinder, means to cause the plan-
ger to exert a pressure upon the liquid in the
cyhndel to normally overbalance the con-
stant pressure tending to close said valve,
and means operated by the moving part of
the elevator mechanism to W1thdmw said
plunger and relieve said pressure, whereby
the constant pressure becomes effective to
move said piston and close sald valve.

4, In ahydraulic elevator, the combination

- with the elevator appmatus and the operat-

ing-cylinder, of a valve in connection with
the operating-cylinder controlling the sup-
ply or discharge of the operating- cylmder a

cylinder for the valve, means tendmﬂ‘ to close
the valve, a second cyhndel connected with
the valve-cylinder and containing liquid un-
der pressure adapted to hold said I valve open
against the means acting to close 1t, and-de-
vice‘s operated by the moving part'()f the ele-
vator mechanism adapted to relieve the pres-
sure in the second cylinder and its connec-
tions, to permit the said means to act to close

sald Valve

5. In a hydraulic elevator, the combination
with the elevator appalatus, the operating-
cylinder, and the main controlling-valve, of
a second valve controlling the supply or dis-
charge of the operating-cylinder, a piston
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connected with said valve, means tending to
close the valve, a cylinder, a pipe connection
between the cylinder and one side of saild
piston, a plunger in the second cylinder,
means to cause the plunger to exert a pres-
sure upon the liquid in the cylinder and its
connections to hold said valve open against
the means acting to close it, and devices op-
erated by the moving part of the elevator-

| operating mechanism to withdraw said plun- 10

ger and relieve said pressure, to permit the
said means to act to close said valve. |
Intestimonyof whichinvention I have here-
unto set my hand.
FRANK E. HERDMAN.
Wilnesses: |
M. T. BARBOUR,
A. E. SMITH.
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