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UNITED STATES PATENT OFFICE. 
AFRED. W. FRENCH, OF fIGUA, OELIO. 

EZDRAULICAC.CUMIURATOR 

941,867. Specification of Letters Pateat. Patented Nov.30, 1909. 
Application fled April 23, 1908. Serial So.428,858. 

To alluohom it may concern: 
Beit known that I, AFRED. W. FENCB, a citizen of the United States, residing a: 
iqua, in the county of Miami and State of 

Ohio, hnve invented anew and useful Im provementin Hydraulic Accumulators, of which the followingis a specification. 
This invention relatesto automatic hy 

draulic accumulators of the sort that are 
employed in connection with presses and 
other hydraulic machines for storing the op 
eratingliquid (usually oi) under pressure 
to supplement the pumps orother source of 
supply in furinishing oil to the presses when 
required These accumulatorsare provided 
with relief valves which allow the oilto pass 
from the pumps or other source of supply 
to the accumulator and presses until apre 
determined desired : ofoilis stored 
in the accumulator, when the relief valve is automatically operated to open a by-pass 
which allows the oil to pass back to the 
pumps or storage tank, orto circulate freely, 
so asto relieve the pumps from work. 
The principal object of the invention isto 

produce a : valve mechanism for this purpose of very simple and inexpensive con 
struction which requires little orno adjust 
mentand Willino readily get out of order 
and whichoperates to 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 
accumulator, so that the valve will not fiuc 
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 tvo sheets: Figure 1 is a sectional eleva 
tion of an automatic hydraulic accumulator 
embodying the invention. Fig. 2 is a sec 
tional elevation, on an enlarged scale, in line 2-2, Fig. 5, ofthereliefalve fig. 3 is 
n similiar view, on a smaller scatte, showing 
thc valvo open nmd ulso showing the opera 
divc conncction4 bctveen the valve mind the 
accumulator. Fig. 4 is a tratisverse scc 
tional elevntion of the relief vinve in line 
-4 Fig. 2. Fig. 5 is a plan viow of the 
relief valvo. Fig. ?i is a Agn: (º- 

tional plan of the accumulator, in line 6-6, Fig. 1 
fie letters of reference referto lilte parts 

in the several figures. 
The accumulator, as usual, consists of an 
: pressure cylinder A. to the lower end 

of which the oil is admitted under pressure 
from the pumps orother source of supply; 
a piston or : Barranged to move ver 
tically in the cylinder; and aweight tank 
or receptacle Cwhich is hung from the up 
: end of the piston and contains veights 
orloading the plunger to produce the nec 
essary pressure in the accumulator. 
The pressure cylinder A canbe of any 

suitable construction but is preferably con 
structed as shown in Fig. 1, consisting of ani 
innersteel tube or cylinder a having screw 
threaded connections at its ends with upper and lowerheads a' aº, and an outer castiron 
tube aº, the opposite ends of which surround 
and are securelybolted to the upper and 
lower heads a' a The weight tank con 
sists of inner and outer cylindrical sheet 
metal walls suntably secured to the inner and 
outer rims of an annular bottom c' which 
surrounds the pressure cylinder and is sus 
pended byrods or bolts cfrom a cross head 
cº at theupper end of the piston B. The 
outer tube dºof the pressure cylinder is cast with external longitudinal guide ribs 
Figs. 1 and 6, which enter guide notches di 
in the bottom of the weighttank 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 muchlighter 
thana single-piece cast iron cylinder of the 
requisite strength, and the inner steel tube 
which carries the pressure reaching four 
thousund poundsormore per square inch, 
is much more reliable than the heavier cast iron cylinder which is apt to be spongy. 

Erepresents the casing of the reliefvalve. 
Oil from the pumps, orothersource of sup 
ply, enters a main passage e of thevnlve cas 
ingby a pipe e' and therefrom ly a 
pipe e to the accumulator and by a pipe cº 
to the presses or other machines whcro the 
oil is used, 

cºis a by-pass passage connecting the main 
passage e with apipccº leading back to thc 
storage tank orto the pumps. 
F represents the relif vive, and fa sat 

therefor at thojnctire of the mitin and hy 
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before it actuates said valve operating de 
vice, substantially asset forth. 

2. The combination ofan accumulator having a part moved by liquid pressure, a 
supply passage connecting the accumulator 
with a source of supply, a by-pass : connecting the said supply passage between 
the source of supply and thenccumulator, a 
relief valve for opening and closing said by: pass passage, an operating device for Sid 
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 

i: between accumulator said by-pass p or preventin 
escape of liquid fo the i 
through said by-pass passage, substantially 
asset forth. 

3. The combination of an accumulator 
having a part moved by the liquid pressure, 
a supply passage for said accumulator, aby 
pass passage connecting with said P y 
passage, a relief valve for opening andclos ing said bypass passage, an operatinglever 
forsaid valve which is : 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, anda 
spring which actson said valve independ 
ently of said lever in a direction toopen 
said by-pass passage, substantially asset 
forth. 

4. The combination of an accumulator 
having a part moved by the liquid pressure, 
a supply passage for said accumulntor, aby 
pass passage connecting with said P y 
pnssage, a reciprocating relief valve fo 

opening and closing said by-pass passa 
operatingever for saidvalve : 

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 independenty of said lever in 
a direction to pen said by-pass, substan 
tially asset 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 therevith, a reciprocating 
valve controlling said by-pass passage hav 
ing a stem i:f out of said casing, a 
spring acting on said valve stem in a direc 
tion to nove said valve to open saidbypass 
passage, and an operatinglever forsaid 
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 snid tube, an outer 
cast irontube having its opposite ends fit 
ting and secured to portions of said heads said outer tubehaving integral externa 
guideribs extending longitudinally thereof, 
a piston working in said cylinder, and n 
veight tank surrounding said cylinder and 
having notches in which said guide ribs en 
gage, substantially asset forth. 

itness my hand, this 13th day of April, 
1908, 

ALFRED. W. FRENCH. 
Witnesses: 

CIAs.C. VATERMAN, 
E. R. HARRIs. 
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