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1

To all whom 1t may concerr:

Be it known that I, FRANCIS A. BATES, of
the city and county of Philadelphia, in the
State of Pennsylvania, have invented an Im-

s provement in Hydraulic Elevators, of which
the following is a specification.

My invention has reference to hydraulic
elevators; and 1t consists of certaln improve-
ments which are fully set forth in the follow-

10 ingspecification and showninthe accompany-
ing drawings, which form a part thereof.

-T'he object of my invention 1s to provide a
suitable construction of apparatus and
method of operating thesameforlifting heavy

15 and light loads under proportional powers,
whereby economy in cost of apparatus and
small size thereof may be secured.

More specifically explained, my invention
comprehends the employmentof a hydraulic

20 c¢ylinder adapted to work under a pressure of,
say,one hundred and ten pounds to perform
the normal and usual work and when an ex-
cessive load is required to be elevated in- !
creasing the power automatically while em-

2¢ ploying the same puinp, so that this large
load may be raised with equal facility. This
enables the use of a small pump and gives
greater capacity to the ordinary construction
of hydraulic elevators.

In carrying out my invention I employ two
accumulator-tanks in which water is forced
under pressure against a volume of inclosed
alr and in which one tank has approximately
twice the pressure in normal operation of that
35 contained in the other. These tanks are con-

nected by suitable pipes with a valve of novel
construction arranged adjacent to the hy-
draulic or lifting cylinder for the elevator, so
that either one may be brought into commu-

40 nication with the hydraulic cylinder. Fur-
thermore, I employ a source of water-supply,
such as a large tank which receives the re-
tuarn water from the hydraulic eylinderin the
usual manner, and this I connect by a suec-

45 tion-pipe with an ordinary steam-pump, pret-
erably a duplex pummp. The discharge from
this pump I connect with both accumulator-
tanks, the connection with the high-pressure
tank Dbeing through a check-valve and the

5o connection with the low-pressure tank being
through an automatic valve which closes the |

30

communication when the maximum pressure

of the tank is secured. IFurthermore, I pro-
vide a pipe connection between the Jow-pres-
sure tank and the suction side of the pump 535
and insert therein a similar automatic valve
connecting with the high-pressure tank in
such a manner that communication by said
pipe is cut ¢iff whenever the high - pressure
tank contains a maximum pressure. I fur- 6o
ther provide the steam-pump with antomatic
control - valves for stopping and starting it
or changing its speed, which are operated
by pressure in pipes in communication, re-
spectively, with the high and low pressure 65
tanks. - In addition to these features of con-
struction I arrange a check-valve in the dis-
charge between the low-pressure tank and
the valve of the hydraulie c¢ylinder and a
similar check-valve in the immediate dis- 70
charge from the reservoir orsource of supply

of the water. The method of operation of

d

| this apparatus after being brought to an op-

erative condition is as follows: If alight load
is to be lifted, the movement of the valve of 75
the hydraulic eylinder will permit the water
under the pressurecontained in the low-pres-
sure tank toactuate the piston of thehydraulic
cylinder. As the pressure in the tank de-
creases the automatic valve in the supply- 8o

- pipe thereto will open and water under the

pressure of the pump will find its way into
the said low-pressure tank to restore its pres-
sure, and upon reaching its maximum pres-
sure the automatic valve will close and the 83
pump stop. In this manner the supply of
water is made commensurate with that used

in the hydraulic¢ cylinder.

If a heavy load were being raised by the ele-
vator,the operation of the control-valve would go
throw the high-pressure tank into communi-
cation with the hydraulic eylinder and reduce——
its pressure. The reduaction of this pressure
in the high-pressure tank not only starts the
pump, but automatically operates the valve
between the low-pressure tank and the suc-
tion side of the pump, so as to supply the
pump with water under pressurefrom thelow-
pressure tank. In this mannerthe pump may
use small steam-cylinders and yet have ca-
pacity on account of the pressure of the sue-
tion side to discharge the water against the
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maximum pressure of the high-pressure tank.
In this manner the transfer of the water from
the low - pressure tank to the high-pressure

tank to restore the pressure in the latter 1s-

auntomatically madoe.

By my improved construction a plant hav-
ing the usual maximum lifting capacity may:

have that capacity doubled with the same
apparatus by simply adding the second or
high-pressure tank with the necessary addi-

~ tional pipes and valves at an additional cost,
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which is very small as compared with that

which would be necessary with a larger ap-

paratus acting directly for heavy loads. Fur-
thermore, it is far more economical, since for
eight-tenths of the time only light loads would
have to be lifted. With my improved appa-
ratus no more water is circulated than is ab-
solutely essential for the duty.

My invention will be better understood by

reference to the accompanying drawings, in
which— ~

Figurelisa plan viewshowing myimproved
Figs. 2 and 3 are sectional ele-
vations of the control-valve for the hydraulic
Fig. 4 is a sectional elevation of
one of the automatic valves, and Fig. 5 is a:
plan view showing my improvements adapted
to electric motors for operating the pump in-

cylinder.

stead of steam-power. -

hydraulic or lifting eylinder.

plex pattern and connects by suction-pipe C

with the tank A, the said suction-pipe being
| ward through the port P? and out of the bot-
tom ¢ of the valve-eylinder T and may be re-

provided with a check-valve L.
F is a low-pressure tank or accumulator,
and G isa high-pressure tank or accumulator.

Ordinarily the tank F will contain the water

pumped in against the air-pressure with a
maximum pressure of about one hundred and

ten pounds per square inch, while the pres-

sure in the tank G may rise to two hundred

pounds. Thedischarge-pipe D from the pump
connects by a branch with both the tanks I
and G, the connection with tank G being
through a check-valve K, permitting entrance

of water into the tank , but not from 1it.
The connection of the pipe D with the tank

I is throngh an automatic valve H, to be

hereinafter described. The suction-pipe C,
intermediate of the check-valve L and pump,

isconnected by a pipe J with the tank ¥, and

this pipe contains an automatic valve K, simi-
lar in construction to the valve H. :
Q is the hydraulic lifting-cylinder, of th
well-known construction, which by means of
suitable cables operated by its piston raises
or lowers the cage or platform. (Notshown.)
P is the control-valve thereof, adapted to

- supply water under the pressure of the tank

F or tank G to the eylinder Q. The valve

" P connects with the tank F by means of a

pipe O, containing a check-valve R to per-

mit the water to flow to the valve, but not
backward, and by a second pipe O’ with the
tank G. .

I will now refer to the control-valve con-
struction, although the same is not specitic-
ally claimed in this application, since it forms
the subject-matter of my Patent No. 599,466,
dated February 22, 1898. The valve con-
sists of a eylinder T, having a port P* lead-
ing to the cylinder Q, a discharge-port ¢ at
the bottom, two supply-ports 0 o', connecting
with the supply-pipe O, and a further port o,
connecting with the supply-pipe O'. The
valve-rod is provided with three pistons P?
P4 P5 These pistons are sospaced that when
the valve-rod is moved so that they oceupy the
position shown in Tig. 2 the pressure from
the pipe O' is counterbalanced between the
pistons P?and P4 while the waterfrom the pipe
O passes through the check-valve R and by
port o' into the eylinder T, and thence out by
the port P? to the hydraulic cylinder Q. If
the valve-rod be moved downward to the po-
sition shown in Fig. 3, we will then have the
ports o, 0, 0%, and P*? in direct communica-
tion with the pipe O'. The water under
high pressure then passes by pipe O" through
these several ports and the counecting por-
tion of the pipe O through the port P?into

{ the cylinder Q. This enables the same-sized

A is the usual reservoir or tank into which -
the water exhausting from the hydraulic cyl- -
inder returns and from which the water is.
drawn to supply the constant demand of the |

piston therein to perform almost double the
work on account of the excess of the pres-
sure applied thereto. Thecheck-valve R pre-
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vents the pressure from the pipe O’ exerting

| its influence back into the tank F. By mov-
B is the pump, which is usually of the du-

ing the valve-rod sufficiently high, so that the
piston P%is moved above the port P?, the con-
tents of the eylinder Q is discharged back-

turned to the tank A by a suitable pipe in
the usual manner. .It will thus be seen that
if the pistons of the control-valve are only
moved to permit water to enter from the pipe
O into the eylinder Q and then discharge the
elevator will be operated under low pressure
as often as required. -If, however, a very
heavy load is upon the cage, which might oc-
cur half a dozen times or more a day, then
the pistons are moved downward, so as to
put the pipe O'into communication with the
port P2 and thus double the power of the ele-
vator.

M is the steam-pipe, communicating with

| the steam-cylinder of the pump through two

branches, in which are placed, respectively,
valves N N’, of suitable automatic construc-
tion—forexample,similarin general construc-
tion and operation to the valve H. "T'hese
automatic valves are all controlled by the
pressures in the tanks F' and G, as follows:
The valve K is governed by the pressure
from the tank G through asmall pipe k&, and
likewise the valve N’ is controlled by the
same pressure through a pipen’. The valve

N is controlled by the pressure from the tank
F, exerted through a small pipe n. The
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valve H is controlled by the pressure existing
in the tank G by connecting with the pipe k,
leading therefrom, by means of a pipe Ah.
The construction of these automatic valves is
shown in Fig. 4. They consist of a eylinder
H, into which the two main pipes open. A
piston-valve H'is movable in the eylinder,
so as to open or close theorifices to the pipes
leading thereto, and hence said piston oper-
ates as a balanced valve. A second cylinder
H? is arranged below the cylinder H and
contains a piston H?, directly connected with
the piston-valve H'. A spring S* tends to
move the valve under a predetermined pres-
sure and 1s coanteracted in its effect to a
greater or less extent by the pressure of the
water in the eylinder H3, exerted through the
pipe h. It is self-evident that these auto-
matic valves may be operated by the pres-
sure of the water or by the pressure of the
air in the tanks I  above the water, as the
cperation and results would be the same.
Any suitable construction of antomatic valve
may be employed in lieu of that shown.

In deseribing the valve H, I have in effect
described all of the valves K, N, and N’, as
they all operate on the same principle.

The passage through the valve H registers
with the pipes controlled by it at the highest

point of 1ts movement, whereas the piston

through each of the other regulating-valves
will so register at the lowest point of the
movement; otherwise the general construc-
tion of the valves may be the same in practice.

The operation of the apparatus will now
be clearly understood. Assume firgst that
the pressure in the tank F has been raised to

one hundred and ten pounds per square inch

and in the tank G to two handred pounds
per square inch as a preliminary matter. If
now the valve P 1s moved, so as to draw
water from the tank F, it may be operated
several timnes before the pressurein that tank
1s materially reduced. When the pressure
in thetank ¥ f{alls to anv appreciable extent,
the pressure in the valve N is reduced and
automatically permits this valve to open and
put the pump B into operation. Water is
then pumped from the tank A through the
pipe D and thence through valve H into the
tank If to supply that which is being drawn
off. When the pressure in the tank F again
reaches one hundred and ten pounds, the

valve N closes the steam-supply and the |

pump B stops. The operation of the pump
is therefore automatic. Now assuming that a
heavy load is to be lifted the valve P is oper-
ated to permit water to flow from the tank G.
The effect of this is to lower the pressure in
the tank . Several operations of the cylin-
der Q might lower the pressure to, say, one
hundred and eighty pounds; but when low-
ered to any material extent below two hun-
dred pounds it is desirable to have the pres-
sure Increased again as soon as possible.
When the pressure falls below, say, one hun-

dred and ninety-seven pounds, the valve K |

S

automatically opens. When thisisdone, the
pressure in the suction-pipe C and in the pipe
J increases to one hundred and ten or that of
the tank F. The valve H remains closed
whenever the pressure in the tank G falls be-
low two hundred pounds or the pressure pre-
determined for sald tank, but is antomatic-
ally opened when this pressure is reached, so
that the tank H may receive further supply
of water if its pressure of one hundred and
ten pounds has been lowered at a time when
the pressure of the tank G is a maximum.
The falling of the pressure in the tank G re-
duces the pressure in the pipe n’ and this per-
mits the valve N’ to open and supply steam
to the pump B. Once more the pump 1s put
into operation, only that now the pressure of

the suction-supply of the pump is one hun-

dred and ten pounds, and hence the pump
has a capacity, with its assisted suction, to
force the water through the pipe D and check-
valve E into the tank G to bring the pressure
back to two hundred pounds. The propor-
tions of the tanks K and G should 1n practice
be preferably such that whenever water is
taken from the tank ¥ and transferred to the
tank G to increase its pressure again to two
hundred pounds this isdone without decreas-
ing the pressure of the tank I to below, say,
eighty pounds. As soon as the pressure Is
increased in the tank G the valves K and N’
automatically close and valve H opens. How-
ever, the valve N has been opened, because
the pressure in the tank (= was below one hun-
dred and ten pounds.
drawn from the tank A and delivered through
the pipe D and valve H into the tank I, so
as to return its pressure to one hundred and
ten pounds. In this manner the working
pressures of the two tanks F and G may be
maintained continuously within practical
limits. The adjustment of the valves H K
N N’ may be such that they are caused 1o op-
erate under smaller differences or variation
of pressure in the tanks K and G, so that the
differences in the pressure of these respective
tanks may be so proportioned as never Lo vary
by more than ten pounds—that is to say, the
vressure in the tank IF might never fall be-
low one hundred pounds and thatin the tank
G below one hundred and ninety pounds.

The proper proportioning of the tanks to
the hydraulic cylinder of the elevator for a
given number of possible operations under
normal econditions would limit the possibility
of lowering the pressure in the tanks below
the figcures above given or those determined
indesigning the apparatus. The adjustment
of the spring S° of the automatic valves will
determine the maximum pressures which the
tanks F and G would be made to sustain, as
these springs govern the operation of the
valves to insure the pumps acting the mo-
ment the predetermined pressures of the
tanks are reduced.

In place of operating the pump B by steam
it may in some cases be operated by electric

The water is then .

75

30

Q0

95

100

105

I10O

115

I20

I25

130




ro

L5

20

30

35

40

55

6o

=2 | 667,418

power, as shown in Fig. 5. In this case B'is
an electric motor which operates the pump
proper. M'is a supply electric circuit con-

taining two branches, each of which is pro-

vided with circuit-closing switches, s repre-
senting a switeh in one branch and s’ a switch
in the other branch. M? isthe return-circuit
from the motor. S is an automatic switch-
operating device corresponding to the valve
N of Fig. 1 and operates the switch s. This
device is operated by the pressurein the tank
F through the pipe n. S8’ is the operating
device for moving the switch s" and is oper-
ated by the pressure in the tank G through
the pipe n’. The ¢ylinder H5 piston H? and
spring S* would be the same in the devices
S 8" as in the valves H K N N'; but the pis-
ton H' would be substituted by the connec-
tion with the switches s s’ to complete the
electric circuit in lieu of supplying the steam.
The principle of operation, however, is iden-
tical.

In originally filling the tanks with water
this may be done by controlling the automatic
valve by hand; but before that, when there
is no pressure, the pump may be made to op-
erate to fill the tank G up to at least one hun-
dred and ten pounds. The automatic valve
H would then be temporarily adjusted by
hand, so as to enable the pressure in tank F

to be raised to one hundred and ten pounds

or more. After this the apparatus would
work automatically, provided the supply of
the tank I is sufficiently great to maintain

tank G to its maximum. If not, then the
pressure in the tank G should be raised as
far as the pump will perform the duty and
the valve H then once more controlied by
hand to again raise the pressure in the tank
I, so that the operation of theapparatus may
again be proceeded with, each time using the
pressure of the tank F to increase the pres-
sure in the tank G under the action of the
pump. After the apparatus has been once
brought to an operative condition it will

thereafter take care of itself and continue to
operate in the manner above described.

While I prefer the construection shown, I
do not limit myself to the details thereof or
to the particular arrangement of the parts,
as these may be more or less modified or va-
ried to suit the wishes of the desiguer.

Having now described my invention, what
Iclaim as new, and desire to obtain by Letters
Patent, is— | |

1. In ahydraulicelevator, the combination
of the hydraulic cylinder, a high- pressure
tank, alow-pressure tank, pipes leading from
the said tankstothehydraulic eylinder,means
to open communication between either of said
tanks and the hydraulic cylinder, a pump,
a discharge-pipe adapted to force water into
each of the said tanks, a suction-pipe con-
necting the low-pressure tank with the suc-

tion side of the pump, a valve to control the

| low-pressure tank, an automatic valve to con-
trol the admission of water from the low-pres-
sure tank into the suction-pipe of the pump, 4o
a power device to operate the pump, con-
trolling means for regulating the operation of
the power device, and automatic devices con-
trolled by the pressures within the tanks for
ocoverning the operation of the means for con- 75
trolling the power device and for automat-
ically opening the valves in the supply-pipe
and suction-pipe connecting with the low-
pressure tank, permitting the passage of wa-
ter when the pressures in the tanks fall below 8o
predetermined amounts.
2. In ahydraulic elevator, the combination
of the hydraulic cylinder, a high-pressure
tank, a low-pressure tank, pipes leading from
thesaid tanksto the hydrauliceylinder,means 8j
toopen communication between either of said
tanks and the hydraulic eylinder, a pump, a
-discharge-pipe adapted to force water 1nto
each of the said tanks, a suction-pipe con-
necting the low-pressure tank with the suc- go
tion side of the pump, a valve to control the
admission of water from the pump into the
low-pressure tank, an automatic valve to con-
trol the admission of water from the low-
pressure tank into the suction-pipe of the g5
pamp, a power device to operate the pump,
controlling means for regulating the opera-
tion of the power device, automatic devices
controlled by the pressures within the tanks

| for governing the operation of the meansior ieco

| controlling the power device and for auto-
its pressure while raising the pressure in the |

matically opening the valves in the supply-
pipe and suction-pipe connecting with the
low-pressure tank when the pressures in the
tanks fall below predetermined amounts, a 105
water reservoir or tank open to the atmos-
‘phere connecting with the suction-pipe of the
pump, and a check-valve interposed between
the open tank or reservoir and the suction-
pipe of the pump connecting with the low- 110
pressure tank. | |

3. In a hydraulicelevator, the combination
of the hydraulic cylinder, a high - pressure
tank, a low-pressure tank, pipes leading from
the said tanks tothehydraunlicceylinder,means 115
to open communication between either of said
tanks and the hydraulic eylinder, a pump, a
disecharge-pipe adapted to force water into
each of the said tanks, a suction-pipe con-
necting the low-pressure tank with the suc- 120
tion side of the pump, a valve to control the
admission of water from the pump into the
low - pressure tank, an automatic valve to
control the admission of water from the low-
pressure tank into the suction-pipe of the 125
pump, a power device to operate the pump,
controlling means for regulating the opera-
tion of the power device, automatic devices
controlled by the pressures within the tanks
for governing the operation of the means for 130
controlling the power device and for auto-
matically opening the valves in the supply-
pipe and suction-pipe connecting with the

adimission of water from the pump into the | low-pressure tank when the pressures in the
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tanks fall below predetermined amounts, and
a check-valve in the discharge-pipe from the
pump for the high-pressure tank to prevent
the escape of water once forced therein.

4. Inahoistingapparatus, the combination
of a hydraulie ¢ylinder, a low-pressure tank,
a high-pressure tank, means for supplying
water from either tank to the hydraulie cyl-
inder, a pump for forecing waterinto the said
tanks, a check-valve to prevent the flow of
water from the high - pressure tank to the
pump, an automatic valve to control the flow
of water from the pump to the low-pressure
tank, and means for supplying the pump with
water under-atmospheric and also at a higher
pressure.

5. Ina hoistingapparatus, the combination
of a hydraulic eylinder, a low-pressure tank,
a high - pressure tank, means for supplying
water from either tank to the hydraulic eyl-
inder, a pump for forcing water into the said
tanks, a check-valve to prevent the flow of
water from the high - pressure tank to the
pump, an automatic valve to control the flow
of water from the pump to the low-pressure
tank, means for supplying the pump with
water under atmospheric and also at a higher
pressure, and means under the control of the
pressure in the high-pressure tank for con-
trolling said last-mentioned means whereby
when the pressure in the high-pressure tank
falls the pump is supplied with water at a
pressure above that of the atmosphere.

6. Ina hoisting apparatus,the combination
of a hydraulic eylinder, a low-pressure tank,
a high - pressure tank, means for supplying
water from either tank to the hydraulic eyl-
inder, a pump for forecing water into said
tanks, a check-valve to prevent the flow of
water from the high- pressure tank to the
pump, an automatic-valve to control the flow
of water from the pump to the low-pressure
tank, means for supplying the pump with
water under atmospheric and also at a higher
pressure, means under the control of the
pressure in the high-pressure tank for con-
trolling said last-mentioned means whereby
when the pressure in the high-pressure tank
falls the pump is supplied with water at a
pressure above that of the atmosphere, and
a valve to control the operation of the pump
governed by the pressure in the high-pres-
sure tank whereby the pump operates when
the pressure falls. |

7. In ahoistingapparatus, the combination
of a hydraulic ¢ylinder, a low-pressure tank,
a high - pressure tank, means for supplying
water from either tank to the hydraulic eyl-
inder, a steam-pump for forcing water into
the said tanks, a check-valve to prevent the
flow of water from the high-pressure tank to
the pump, an automatic valve to control the
flow of water fromn the pump to the low-pres-
sure tank, means for supplying the pump
with water under atmospheric and also at a
higher pressure, means under the control of

the pressure in the high- pressure tank for |

-

'1' controlling a pressure above that of the at-
mosphere, a valve to control the operation of

the pump governed by the pressure in the
high -pressure tank, and a second valve to
control the steam to the pump governed by
the pressurein the low-pressure tank whereby
the pump operates when the pressure falls in
either tank. | |

8. In hydraulicapparatus, thecombination
of a hydraulic power device for operating the
elevator-cage, a primary tank open to the at-
mosphere and into which the water from the
hydraunlic power device discharges, a low-
pressure tank, a high-pressure tank, means
under the control of the operator on the ele-
vator for supplying the hydraulie power de-
vice with water from either the low or high
pressure tank at will, a pump for pumping
water from the primary tank into the low-
pressure tank, pipes connecting with the

pump for withdrawing water from the low-

pressure tank and delivering it into the high-
pressure tank, and atntomatic means for clos-
ing the discharge from the pump to the low-
pressure tank when pumping into the high-
pressure rank.

9. Inhydraulicapparatus, the combination
of a hydraulic power device for operating the
elevator-cage, a primary tank open to the at-
mosphere and into which the water from the

‘hydraunlic power device discharges, a low-

pressure tank, a high-pressure tank, means
under the contrel of the operator on the ele-
vator for supplying the hydraulic power de-
vice with water from either the low or high
pressure tank at will, a pump for pumping

water from the primary tank into the low-

pressure tank, pipes connecting with the
pump for withdrawing water from the low-
pressure tank and delivering it into the high-

-pressure tank, and automatic valve devices

for closing the discharge from the pump to

- the low-pressure tank and opening the suec-

tion of the pump from the low-pressure tank
when pumping into the high-pressure tank.

10. In bydraulic apparatus, the combina-
tion of a hydraulic powerdevice foroperating
the elevator-cage, a primary tank open to the
atmosphere and into which the water from
the hydraulic power device discharges, a low-
pressure tank, a high-pressure tank, means
under the control of the operator on the ele-
vator for supplying the hydraulic power de-
vice with water from either the low or high
pressure tank at will, a pump for pumping
water from the primary tank into the low-
pressure tank, pipes connecting with the
pump for withdrawing water from the low-
pressure tank and delivering it into the high-
pressure tank, automatic valve mechanism
for closing the discharge from the pump to
the low- pressure tank when pumping into
the high-pressure tank, power device for op-
erating the pump, and automatic controlling

mechanism for regulating the operation of

the power device operated by the pressurein
both the low and high pressure tanks where-
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by the pump is antomatically put into opera-
tion when the pressure in either tank falls
below a definite amount. |

11. In hydraulic apparatus, the combina-
tion of a primary tank or reservoir containing
water, asecondary or low-pressure tank, pipes
connecting the low - pressure and primary
tanks, pumping mechanism for circulating
the water between the primary and low-pres-
sure tanks and also between the low and high
pressure tanks, automatic mechanism under
the control of the pressure in the high-pres-
sure tank for controlling the pump in pump-
ing into the high-pressure tank, and auto-
matic mechanism under the control of the

pressure in the low-pressure tank for con-

trolling the pump in pumping into the low-.

pressure tank.
12. In hydraulic apparatus, the combina-
tion of a primary tank or reservoir contain-

ing water, a secondary or low-pressure tank,:

pipes connecting the low-pressure and pri-
mary tanks, pnmping mechanism for circu-
lating the water between the primary and low-
pressure tanks and also between the low and
high pressure tanks, automatie mechanism
under the control of the pressare in the high-

pressure tank for controlling the pump in
pumping into the high-pressure tank, auto-.
matic mechanism under the control of the
pressure in the low-pressure tank for conbrol- |
ling the pumpin pumping into the low-pres- ;
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sure tank, and power mechanism for operat-
ing the pump under the control of the pres-
sures in both the high and low pressuare tanks.

13. The combination with a hydraulic en-
oine, of two supply-tanks containing motor
fluid at different pressures, a valve device
whereby either tank can be put into connec-
tion with said engine, a pump for pumping
fluid into said tanks, a supply or suction pipe
leading from the low- pressure tank to the
pump, a valve to econtrol the water flowing in
said pipe, and automatic means for closing
the valve in the supply-pipe when the pres-
sure in the high-pressure tank is increased,
substantially as set forth. T

14. The combination with a hydraulic en-
oine, of two supply-tanks containing motor
fluid at different pressures, a valve device
whereby either tank can be put into connec-
tion with said engine, a pump for pumping
fluid into said tanks, and means for automab-

ieally putting the supply-pipe of the pump

into communication with the low - pressure
tank when the pressure on the high-pressure
tank decreases, substantially as set forth.

In testimony of which invention I hereunto
sot, my hand.

F. A. BATES.

Witnesses:
R. M. HUNTER,
D. €., GIBBONEY.
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