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To all whom it may concern:

Be it known that 1, Aurrep W. FEENCH, &
citizen of the United States, residing at
Piqua, in the county of Miami and State of
Ohio, have invented a new and useful Im-
provement in Hydraulic Accumulators, of
which the following is 2 specification.

This invention relates to automatic hy-
draulic accumulators of the sort that are
employed in connection with presses and
other hydraulic machines for storing the op-
erating liquid (usuzlly oil) under pressure
to suPplement e pumps or other source of
supply in furinishing oil to the presses when
required. These accumulators are provided
with relief valves which allow the o1l to pass
from the pumps or other source of supply
to the accumulator and presses until a pre-
determined desired qunntit{ of oil is stored
in the accumulator, when the relief valive is
autonmatically operated to open a by-pass
which allows the oil to pass back to the
pumps or storage fank, or to circulate freely,
so as to relieve the pumps from work.

The principal object of the invention is to
produce a relief valve mechanism for this
purpose of very simple and inexpensive con-
struction, which requires little or no adjust-
ment and will not readily get out of order
and which operates to qumkltv open and
close the relief valve to the full extent and,
when once opened to relieve the pumps, to
hold it wide open during a considerable
travel of the movable piston or part of the
acenmutlator, s¢ that the valve will not fluc-
tuate and cause repeated sudden changes of
load on the pumps, which results in pound-
ing and wearing the valve and racking and
straining the pumps.

Another object of the invention is to im-
prove the construction of the accumulator
cylinder as hereinafter described and set
forth in the claims.

In the accompanying drawings, consisting
of two sheets: Figure 1 is a sectional cleva-
tion of an automatic hydraulic acenmulator
embodying the invention. Fig. 2 is a sec-
tional elevation,on an enlarged scale,in line
2—2, IVig. 5, of the relief valve, I42ig. 3 1is
n similar view, on a smaller scale, showing
the valve open nnd also showing the opera-
live connections between the valve nnd the
necumulator. Mg, 4 is a transverse see-
tional elevation of the relief valve in line
+—4, Fig. 2. Fig. b is n plan view of the
relief valve, Tig. 6 ix o ?rngmnntm'y RoC-

1I;§9nalL plan of the accumulator, in line 6—8,
Fig.

ike letters of reference refer to like parts
in the several figures.

The accumulator, as usual, consists of an
u griiht pressure cylinder A to the lower end
of which the oil is admitted under pressure
from the pumps or other source of supply ;
a piston or plunger B arranged to move ver-
tically in the cylinder; and s weight tank
or receptacle C which is hung from the up-
i)er end of the piston and contains weights

or loading the plunger to produce the nec-
essary pressure in the accumulator. -

The pressure cylinder A can be of any
suitable construction but is preferably con-
structed es shown in Fig. 1, consisting of an
inner steel tube or cylinder a having screw-
threaded connections at its ends wi upper
and lower heads a’ @?, and an outer cast iron
tube a®, the opposite ends of which surround
and are securely bolted to the upper and
lower heads ¢’ a?. The weight tank con-
sists of inner and outer cylindrical sheet
metal walls suitably secured to the inner and
outer rims of an annular bottoin ¢’ which
surrounds the pressure cylinder and is sus-
pended by rods or bolts ¢® from a cross head
¢* at the upper end of the piston B. The
outer tube o’ of the pressure cylinder is cast
with external longitudinal guide ribs d,
Figs. 1 and 6, which enter guide notches d
in the bottom of the weight tank and act to
guide the tank and prevent it from turning
and tilting,

The described construction of the pressure
cylinder is very desirable for high pressure
accumulators. The cylinder is much lighter
than a single-piece cast iron cylinder of the
requisite strength, and the inner steel tube
which carries the pressure reaching four
thousand pounds or more per square inch,
is much_more reliable than the heavier cast
iron eylinder which is apt to be spongy.

E represents the casing of the relieﬁn]ve.
Oil from the pumps, or other source of sup-
ply; enters & main passage ¢ of the valve cas-
ing by a pipe ¢’ and in-s therefrom by a
pipe e to the accumulator and by a pipe ¢*
to the presses or other machines where the
oil is used.

¢* is n by-pass passage connecting the main
passage ¢ with a pi?e ¢* leading baek to the
storage tank or to the pumps.

F represents the reliof valve, and £ a seat.
therefor ut tho juncture of the main nnd by-
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ass passages ¢ ¢* of the casing. The valve
ras an enlarged guide portion in one side of
which is located a groove f* for permitting
the oil to pass above this enlarged portion in
order that the pressure will tend to keep the
valve on its seat. When this valve is seated
it closes the by-pass and the oil will pass to
the accumulator and presses, if the laiter are
taking oil, while by unseating the valve the
by-pass ¢* is opened, which allows the oil to
circulate back to the pumps or storage tank
through the by-pass and relieve the load on
the pumps. reciprocating plunger valve
is shown having a stem f° projecting from
the valve casing and connected to an operat-
ing lever G by a pin ¢ entering a slot ¢’ in
the lever. This pin and slot, or loose con-
nection, between the valve and lever allows
the lever, which is connected to the movable
piston or part of the accumulator, to move
n either dlj?rection with said piston or part,
a distance depending upon the length of the
slot, before actuating the valve and to then
quickly and completely open or close the
valve. A spring H surrounding the stem of
the relief valve between a collar or part
thereon and the valve casing assists in open-
ing the valve and holding it open. 'The re-
lief valve could be of other construction and
have a different sort of loose connection with
its operating lever, but the construction
shown is preferred.

I represents a vertical operating rod con-
nected to the free end of the relief valve
lever and extending up through a perforated
guide lug or bracket  on the movable weight
tank of the accumulator and provided at its
upper end with a head or enlargement ¢’.
A coil spring K loosely surrounds this rod,

resting upon the lug or bracket { and is
adapted to ascend and descend with the
weight tank,

L represents a check valve of any suitable
kind arranged in the main passage ¢ be-
tween the relief valve and the connections
e’ ¢* to the accumulator and presses to hold
the pressure therein when the relief valve is
open. :

The operation of the device is as follows:
When the relief valve F is seated or closed
as shown in Fig. 2, the oil from the pumg:s
will flow to the accumulator cylinder A by
the pipe ¢* und raise the piston B and weight
tank C, and if the presses or other machines
are in operation tﬂe oil will also pass to
these by the pipe > When the sprinﬁ K
which rises with the tank, ongnges the head
of the operating rod I it will 1ift the same
and the relief valve lever {, the slotted
conneetion botween the lever and valve per-
mitting the lever to movo independently of
the valve until the lower end of its slot en-
fngos the pin on the valve stom. The spring
(@ con:}n'essud by the weight of the valve
lever und rod I and the resistance to the

941,867

opening of the valve until it exerts sufficient
bower to overcome these op sing forces,
when the spring will sudden y expand and
open the relief valve I to ifs full’l extent,
The spring surrounding the stem of the
relief valve assists in quickly opening the
valve. The oil can then ¢jren ate g'cel
back to the pumps or storage tank throu K
the ogen_by-pass J)assa ¢'. The weig%t
tank C will descend as ol is drawn from the
accumulator, thus allowing the relief valve
lever G and rod I to descend by reason of
their weight. The relief valve will, how-
ever, be held up, or open, by the pressure of
the oil thereon assisted by the spring H until
the upper end of the slot in the lever en-
gages the pin on the valve stem, when the
weight of the lever and rod will quickly
close or seat the valve. Thus the slotted or
loose connection between the relief valve and
its opemt.u:lg lever permit the valve to re-
main closed during the ascent of the ge-
cumulator piston and to be then suddenly
opened when the pressure cylinder has been
filled to the desired height, and to remain
open until a considerable quantity of oil has
been drawn from the pressure cylinder and
the piston allowed to J)escend some distance,
so that the valve does not respond to short
movements of the accumulator piston caused
bgl slight fluctuations in volume of the oil in
the cylinder. The valve, therefore, will not
be opened and closed at short intervals
which would cause it to ];ound and wear an
produce rapid changes of load on the pumps,
resulting in severe strains thereon. This
distance which the relief valve lever ig per-
mitted to move with the accumulator piston
independently of the valve is dependent
u}s)on the length of the slot in the lever and
this can be made of the proper len%th to
Five the desired results. The parts of the re-
lef valve mechanism are fow in number and
simple in_construction, and there are mno
parts requiring adjustment and liable to get
out of order.

I claim as my invention:

1. The combination of an accumulator
having a part moved by the liquid pres-
sure, a supply passage connecting the accu-
mulator with a source of supply, a by-puss
passage connecting with szu(r supply pas-
sage between the source of supply and the
accumulator, a relief valve for opening and
closing] said by-pass passage, and an oper-
ating device for said valve which has n lost
motion connection with said relief valve
which allows a limited movement of the
operating device independently of the valve
in loth the valve opening and valve clos-
ing movements of the opurating device, and
connections hetween the moveble purt of
the nceumulutor und snid valve opernting
dovice which allows 4. predelormined move.
mont of tho movable part of the accumulutor
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before it actuates said valve operating de-
vice, substantially as set forth.

2. The combination of an accumulator
having a part moved by liquid pressure, a
supEIy passage connecting the esccumulator
with a source of supply, a2 by-pass ge
connecting the said supply passage between
the source of supply and the accumulator, a
relief valve for opening and closing said by-
pass passage, an operating device for suid
valve which has a lost motion connection
with said relief valve which allows a lim-
ited movement of the operating device in-
dependently of the valve, and connections
between the movable part of the accumu-
lator and said valve operating device which
allows a predetermined movement of the
movable part of the accumulator before it
actuates said valve operating device, and a
01183k bvalve between tl;e accumulator atlﬁg
said by-pass p or preventin,
escape of lignid %:om the accum%lator
through said by-pass passage, substantially
as set forth.

3. The combination of an accumulator
having a purt moved by the liquid pressure,
a supply passage for said accumulator, a by-
pass passage connecting with said supf) y
passage, a relief valve for opening and clos-
ing said by-pass passage, an operating lever
for said valve which is actuateg by the mov-
able part of said accumulator and has a
loose connection with said relief valve which
allows a predetermined movement of the
lever independently of the valve, and a
spring which acts on said valve independ-
ently of said lever in a direction to open
said Dby-pass passage, substantially as set
forth.

4. The combination of an accumulator
having a part moved by the liquid pressure,
a supply passage for said accumulator, a by-
pass passage connecting with -said sup]f) y
passage, a reciprocating relief valve for

opening and closing said by-pass passa
ag operating lever for said valve vghichgg;
actuated by the movable part of said accu-
mulator and has a slotted connection with
said relief valve which allows a predeter-
mined movement of the lever independently
of the valve, and a spring which acts on said
relief valve independently of said lever in
a direction to ﬂ?ﬁnen said by-pass, substan-
tially as set forth.

5. The combination of an accumulator
having a part moved by the liquid pressure,
a relief valve casing having a supply pas-
sage for the accumulator and a by-pass pas-
sage connecting therewith, a reciprocating
valve controlling said by-pass passage hav-
ing a stem projectinf out of said casing, a
spring acting on said valve stem in a direc-
tion to move szid valve to open said by-pass
passage, and an operating lever for said
valve which is actuated by the movable part
of the accumulator and has a slotted con-
nection with said valve stem which allows
a predetermined movement of the lever in-
dependently of the valve, substantially as
set forth.

6. In an accumulator, the combination of
an inner steel cylinder tube, heads screwed
on the opposite ends of said tube, an outer
cast iron tube having its opposite ends fit-
tiqﬁ and secured to portions of said heads
sai rnal

d outer tube having integral exte:
guide ribs extending longitudinally thereof,
a piston working in said cylinder, and a
weight tank surrounding said eylinder and
having notches in which said guide ribs en-
g’aat;, substantially as set forth.

1tness my hand, this 13th day of April,
1908.

ALFRED W. FRENCH.

Witnesses:
Crras, C. WaTERMAN,
E. R. Hagnis.
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