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My invention refers to

safety appliance

for hydraulic accumulators more especially
to the kind in which the weight customarily
employed in these devices is replaced by com-
pressed air, a freely movable piston acting

as a partition hetween the

air and the liquid

under pressure. By forcing liquid into the

front end of the cylinder

in which the pis-

ton is reciprocating the piston is moved to
the rear and compresses the air in the rear
end of the cylinder. The energy stored at
this end is available after the delivery of
liquid under pressure to the front end has
been cut off and the liquid space at the front
end of the cylinder has been connected to
the system. It is an object of my invention
to provide a safety appliance which auto-
matically empties the water-filled part of
the cylinder when the piston oversteps a

certain limit on its inwar

To this end T provide in

d stroke.
the air-filled part

of the cylinder, and preferably in its head
at the air end, a valve which is operated by
the piston when the piston oversteps the
predetermined limit, thereby discharging

the water in the water end

of the cylinder so

that the piston does not move further, and
damage to the piston or the cylinder head

by collision of these parts
In the drawings affixed

1s prevented.
to this specifica-

tion and forming part thereof an accumula-

tor equipped with a safety

appliance accord-

Ing to my invention is illustrated diagram-
matically by way of example. In the

drawings

fig. 1 is an axial section,

Fig. 2 is a partial plan view,

. Fig. 8 isan elevation, partly in section, of
the front end of the cylinder on a larger

scale.

Referring to the drawings, 1 is the work-

ing cylinder and 2 is the

piston capable of

free reciprocation within said cylinder.
This piston is freely mounted on a govern-
ing rod 8 arranged axially in the cylinder,
the piston being packed against the rod so
as to prevent the passage of compressed air
or liquid. On the rod is mounted near the
front cylinder head 6 an adjustable check 4,
on the rear end of the rod a check 5, Pis-
ton 2 is free to slide on the rod 3 between

the two checks. The rod
the cylinder head 6 and on
is mounted a cross head

3 extends across
its free end there
8 slidable on a

Scrial No. 65,170, and in Germany August 4, 1925,

slide bar 7 mounted in the cylinder head ¢
and carrying on its free end a rod 9 carry-
ing two laterally staggered cams 10 and i1
adapted to cooperate with rollers 12 and 13
wounted on the ends of a two-armed lever
14 which is keyed onto a shaft 15 mounted
in a forked bearing 16.  On the shaft 15 ;
further mounted the two-armed lever 17, to
the end of which are pivoted the push rods
18 and 19 governing valves 20 and 21 which
regulate the delivery of liquid to the front
end of the cylinder from a pump indicated
diagrzmxmati(:ally at 44 and operated by any
suitable means, not shown, through the de-
livery valve chest 45, a pipe 46 and a passage
46" in the cylinder cover 6. The front end
of the passage 46” is conncoted with the sys-
teny, not shown, by a Pipe 47.

As will appear from ¥ 1g. 3 the chamber
of the valve 21 is connected with a cylinder
2 by a passage 36 in the cylinder head 6 and
with a chamber of the valve 20 by a passage
38" and the latter valve chamber, in turn, is
connected with atmosphere by a passage 37
and a pipe 37. 38 is a passage connecting
the passage 38’ with a cylinder 39 in which
a piston 40 is free to reciprocate against the
pressure of a spring 41. 42 is a cam at the
end of the piston rod, and 43 is the suction
valve of the pump 44, Tt will appear that
when liquid under pressure enters the cyl-
inder 39 the cam 42 will 1ift the suction valve
43 so that the pump 44 becomes inoperative,

Instead of this cut-out device, a by-pass
or any other suitable means, not shown,
might be provided for mterrupting the de-
livery of Tiquid to the pump.

The cylinder head 40 on the rear end of
cylinder 1 is provided with means for dis-
tributing the compressed air. The cylinder
head 40, while lacking the change-over
valve customarily combined with these nc-
cumulators is provided with a safety device
preventing the admissible pressure from he-
ing overstepped when the piston approaches
the eylinder head. Tt is further provided
with cans for emptying the cylinder.

The admission of air is provided for hy
a channel 22 in the cylinder Lead 40, which
opens into the atmosphere. The check valve
23 incerted in this channel serves for admit-
ting atmospheric aiv into the evlinder when-
ever the accuwnulator is not in operation, so
that the piston 2 is free io retarn to ity
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initial position at the front end of the cyl-
inder. To a conduit 24 are connected steel
tanks or other reservoirs (not shown) for
inercasing the air space of the accumulator.
The conduit 24 as well as that part of the
channel 22 which is governed by the check
valve 23 communicate through channel 25
with the interior of the eylinder.

A push rod 27 movable in an axial boring
of the cylinder head 40 and extending into
the cylinder is adapted to cooperate with a
valve 30 acted upon by a spring 29 and serv-
ing to control the connection of a pipe 31
which is in communication with the liquid
space of the cylinder through a passage 31’
in the front cylinder head 6 with a discharge
passage 32 in the cylinder head 48.

A spindle 33 mounted on valve 30 and
which is secured against rotation by a spline
or the like has mounted on its threaded end
a nut carrying a handle 34 by means of
which the valve 30 can be manually lifted
off its seat against the action of spring 29
in order to empty the liquid-filled space of
the cylinder by way of pipe 31 and dis-
charge passage 32.

This accumulator operates as follows —

As long as its working cylinder by the
pump 44 is empty, the piston 2 abuts against
the cylinder head 6. As soon as water 1s
forced into the cylinder, the piston 2 will
glide along rod 3 until it reaches the rear
check 5, whereby rod 8 is drawn into the cyl-
inder carrying along with it rod 9. As cam
10 mounted on this latter rod passes under-
neath roller 12, this latter is lifted thercby
rotating lever 14. Lever 17 being forced
to follow the rotation of the shaft 15 de-
presses the push rod 19 of the valve 20 and
raises the push rod 18 of the valve 21. In
consequence, valve 20 closes the passage 37
and valve 21 connects the passages 36 and
38’ co that liquid from the cylinder 2 en-
ters the cylinder 39 and causes the suction
valve 43 of the pump 44 to be raised so
that the pump is rendered inoperative and
the supply of liquid to the front end of the
cvlinder 1 ceases.

If owing to any irregularity in the control
of the piston this latter should move beyond
its normal end position, check 5 will lift
spindle 27, thereby opening valve 30 which
will cause liquid from the accumulator cyl-
inder to flow back through pipe 31 and
channel 32. This relieves the pressure in the
water space in front of the piston 2 so that
the piston ceases to move. Tf desired a con-
nection. mot shown, may be provided by
which the liquid from 32 is returned to the
pump. In conseduience thereof the piston
can never come in contact with the cylinder
head 40, so that all undue pressure is ob-
viated.

When the piston 2 moves in the opposite
Jirection, the governing rod 8 being influ-

1,879,433

enced by the pressure prevailing in the eyl-
inder will follow its movement as far as the
position of check 4 on this rod will permit
it. When this check meets the cylinder head
6, the rod 3 is arrested but the piston 2 will
ontinue its movement, gliding on the rod 3.
Cam 11 on rod 9 is carried 1n time below
ro'ler 13 so as to rotate lever 14 push rod
18 will be lowered while push rod 19 is
raised, whereby the accumulator is cut off
from the pump control cylinder
valve 21 closing the passage
20 opening the connection
sage 38 and 37, allowing the liquid from
39 to be discharged so that the spring 4" is
froe to return the piston 40 to its 1nitial
position and the pump 44 is set operating
again.

The accumulator has been shown in hori-
zontal pesition. It may be arranged in ver-
tieal position if desived but since this accu-
ni-lntor is of the pneumatic and not of the
gravity type, it 1s not limited to vertical ar-

36 and the valve
between the pas-

rangement. Torizental arrangement has
the advantace of beng more convenient

Lecanse generally more space is available in
a huilding in horizontal than in vertical di-
rection so that it is possible to avrange a
horizontal accumulator without breaking
through a wall, or several walls, of the
building whereas with the accumulator in
vertical position it will be inevitable to break
through one floor or several floors of the
Luilding and the valve gear at the top of the
accumulator is generally in a position which
renders aceess thereto difficult, so that the
geav and the mechanisms connected with the
ocar are liable to be neglected. With the
accumulator arvranged In horizontal posi-
tion. on the other hand, there is no difficulty
about getting at the valve gear and its mech-
anism for inspection and lubrication.

Y wish it to be understood that I do not
desire to be limited to the exact details of
construction shown and described for ob-
vious modifications will occur to a person
skilled in the art.

1 claim:—

1. A safety appliance for hydraulic aceu-
mulators comprising a cylinder, a piston axi-
ally movable 1n said cylinder, means for sup:
piring said cylinder with water on one and
with compressed air on the other side of said
piston, means for emptying the water-filled
part of said eylinder and means on the air-
flod side of said cylinder adapted to be in-
fluenced by said piston for operating said
cmptying means.

o. A safety appliance for hydraulic accu-
mulators comprising a eylinder, a piston axi-
ally movable in caid eylinder, means for sup-
plying said cylinder with water on one and
with eompressed air on the other side of said
piston, means for emptying the water-filled
part of said cylinder, means on the air-filled
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side of said cylinder adapted to be influenced
by said piston and separate manually oper-
able means for operating said emptying
means.

3. A safety appliance for hydraulic accu-
mulators comprising a cylinder, a piston axi-
ally movable in said cylinder, means for sup-
plying said cylinder with water on one and
with compressed air on the other side of
said piston, means for emptying the water-
filled part of said cylinder and a valve on the
air-filled side of said cylinder adapted to be
influenced by said piston for operating said
emptying means.

4. A safety appliance for hydraulic ac-
cumulators comprising a cylinder, a piston
axially movable in said cylinder, means for
supplying said cylinder with water on one
and with compressed air on the other side
of said piston, means for emptying the
water-filled part of said cylinder, a valve
on the air-filled side of said cylinder adapt-
ed to be influenced by said piston for oper-
ating said emptying means and separate
means for actuating said valve by hand.

5. A safety appliance for hydraulic ac-
camulators comprising a cylinder, a piston
axially movable in said cylinder, a rod ex-

3

tending into said cylinder and arranged to
be displaced by said piston, means for sup-
plying said cylinder on one side of said pis-
ton with water, means connected with said
rod for controlling said water supplying
means, means for supplying said cylinder
with compressed air on the other side of said
piston, means for emptying the water-filled
side of said cylinder and means on the air-
filled side of said cylinder adapted to be in-
fluenced by said piston for operating said
emptying means.

6. A safety appliance for hydraulic ac-
cumulators comprising a cylinder, a piston
axially movable in said cylinder, means for
supplying said cylinder with water on one
end and with compressed air on the other
end, two checks on said rod opposite either
face of said piston and adapted to be en-
gaged thereby, said rod projecting from the
water-filled part of said cylinder, valve gear
operatively connected with said water sup-
plying and emptying means, and cam means
operatively connected with the projecting
end of said rod for controlling said valve
gear.

In testimony whereof T affix my signature.

MARTIN MACK.
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