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UNITED STATES

PAaTENT OFFICE.

JAMES M. BOIS, OF EAST AURORA, NEW YORK.

HYDRAULIC AIR-COMPRESSING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 259,799, dated June 20, 1882,
Application filed February 14,1882. (No model.)

To all «hom it may-concern:
Be it known that I, JAmEs M. Bois, of East

" Aurora, in the county of Erie and State of New

 {¢)

York, have invented certain new and useful
Improvements in Hydraulic Air-Compressing
Apparatusj and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the inv eutlon such as will enable oth-
ers skilled in the arb to which it pertains to
make and use the same.

My invention relates to an improvement in

- hydraulic compressing apparatus, the object
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being to utilize' a head of water to compress
air in a continuous and automatic manner, and
to store the air so compressed for all the uses
which it may be made to subserve.

With this object in view my invention con-

‘sists in certain details of construction and com-

binations of parts,as will be hereinafter de-
seribed, and pointed out in the claims.

In the drawings, Figure 1is a view in verti-
cal horizontal section through one of the two
air-compressing eylinders,which, together with
their valves and lever systems, constltute my
improved apparatus. Fig. 2'is a view of the
said cylinders, taken through the gates which
establish communication between them and the
secondary water-reservoir. Fig. 3 isa view of
the eylinders, taken through one of the water-
discharge-valve systems; and Fig. 4 is a view
in end elevation of myapparatus,showing also
the storage-reservoir and my improved pneu-
matic equalizer, for obtaining from'a pulsating

- column of compressed aira steady and uhiform
35

pressure,’

A represents a reservoir or any other desired
source of water-supply. Itis connected with
a secondary reservoir, B, by means of a pipe,

- O, the inflow of water from the primary reser-

voir A to the said reservoir B being regulated
by means of the gate D, which is adapted to
be operated independently of the apparatus by

-any approved form of gate-opening device.

Communication isestablished between the res-
ervoir B and two air-compressing eylinders, B
and E/, located side by side, through gates ¥

and ¥’ ,prov1ded withupwardly-extending gate-

stems G and G/, attached to gate-lever H and
H/; pivoted to standards I, and joined one to
the other by an osclllatmg beam, J, fulerumed

-midway of its length to'a standard J/, located

between the cylinders. The gates aforesaid
are auntomatically operated to alternately fill
the cylinders from thereservoir B, and of their
action in fulfilling this function more herein-
after.

Floats K, located in the cylinders and sus-
pended from their upper walls, are adapted to
rise and fall with the inflow and outflow of wa-
ter into and from them, and to operate, by vir-
tue of the reclprocatlng motion thus acquired,
a system of levers which control the actlon of
the discharge-valves.

Inasmich as the requirements of the inven-
tion demand that the system of levers above
referred to be operated only toward the termi.-
nation of the flow of water into the cylinders,
the floats are located very near their upper
walls, the same being recessed, as at K/, to re-
ceive the floats when the water is at 1ts hxgh-
est elevation.

With reference now to the constructxon ar-

.rangement, and operation of the said system
of levers, the floats K are provided with spin-

dles L, having pins M projecting from them,

which engage as the floats rise with thearms N -

of the operating-levers O, the motion.of the
said levers Obeing imparted to the catch-levers
P by means of chains-@Q or other equivalent
connecting devices to which the upper arms
of the said catch-levers are attached, the said
levers being pivoted to standards V, Weights

‘R depending from the free ends of the chains

fulfill the function of restoring the catch-levers
to their normal positions of readiness to en-
gage with the upper extremities ot the stems

S of the discharge-valves T after the said
.stems have been disengaged from the levers

by the action of the floats K and the operating-

‘levers O. The said chains are preferably ar-
-ranged to run over pulleys U, journaled in the
-upper ends of the standards V’; but other de-
-vices for guiding the chains may be. resorted

to, if desired. The valve-stems S of one cylin-

der are connected with the stems of the corre-:
-sponding valves of the other eylinders by

chains W, which run in pulleys journaled in
the upper ends of standards X, secured to the
upper faces of the cylinders, as shown. The

‘object in connecting the valve-stems in this:
manner is to render the valves muatually as-
‘sistant in being opened and-closed. One or
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more independent levers, Y, pivoted to the
standards Z and to the valve stems S, have
such relative disposition to each other that as
the valve-stems descend by reason of their re-
lease from the catch-levers P and the pressure
of the water in the cylinders upon the valves T,
attached to said stems, they will, through the
chains A/, depress one of the gate-levers; and
inasmuch as the said gate-levers are connected
vith the stems of the gates and with the os-
cillating beam, as aforesaid, the depression of
one lever will effect the closing of one gate,
the elevation of the other lever, the opening
of the other gate, the elevation of the valve-
stems, and the closing of the valves located in
the cylinder in which the gate is opened, and
the restoration of the levers Y connected with
theelevated gate-leverto positionsof readiness
to receive the proper impulse from the valve-
stems to which they are attached when the
same are released from their catch-levers.

The number of levers Y employed will de-
pend chiefly upon the pressure of water op-
posing the opening and closing of the gates,
every additional valve-stem brought into the
lever system by one of the levers Y giving ad-
ditional power.

In fulfilling the functions above recited the
gate-levers are assisted by one or more of the
discharge-valves T, the stems of which are
pivoted to them, as shown in the drawings.

Air-valves B’, located in the upper portions
of the cylinders, are designed to admit atmos-
pheric air into them, while safety-valves C/,
adapted to be set to any predetermined press-
ure of compressed air, are designed to relieve
the eylinders if the pressure to which they are
set is exceeded. The cylinders are also fur-
nishked with domes )/, provided with valves I/,
arranged to automatically open and permit
the passage of the compressed air into the
pipes M/ leading from the domes to the pipes
N/, and to close again to prevent the return of
any of the compressed air to the cylinders when
the water which displaced and compressed it
is discharged.

The domes should be sufficiently capacious
to prevent the suction of the air as it is forced
through the valves L/ from carrying any water
through them.

Man-holes O’, located in the exposed heads
of the cylinder, are designed to render their
interiors accessible for the regulation of the
valves, floats, and gates.

The said pipe N’ leads to the storage-reser-
voir P/, from which the compressed air is con-
ducted to the pneumatic equalizer Q’, designed
to supply to any air-motor a volume of com-
pressed air under an unvarying pressure.

When it is desired to withdraw the water
entirely from the apparatus the gate R/, lo-
cated in the primary reservoir, is closed, and
a plug, ¥, is withdrawn from an orifice in the
secondary reservoir.

If desired, & wheel, T/, may be located in the
said secondary reservoir and the head of water
in the pipe C thus utilized.

Having thus deseribed my invention in de-
tail, I will now set forth its method of opera-
tion:

Assuming the gate G to be open, the rela-
tive positions of the valves and levers of the
two cylinders will be as follows: In the cylin-
der E the discharge-valves T will be closed,
the valve-stems S will be engaged with the
catch-levers P, and the levers Y will bein po-
sition to be acted upon by the descent of the
said valve-stems, while in the eylinder E/ the
gate G’ will be closed, the valves T will be
opened, the valve-stems S will be disengaged
from the catch-levers P, and the levers Y will
be depressed. Under the conditions above re-
cited water admitted into the reservoir B will
flow into the cylinder E, and by its first com-
pression of the columnn of air therein close the
air-valves B’. As the water rises in the cyl-
inder it will displace and compress the air
therein and force it through the valve L/ of
the dome D' into the pipes leading to the res-
ervoir P. 'When the water attains a sufficient
elevation, which occurs when the cylinder is
almost full, the float K will be engaged and
raised by the continued inflow of water, until,
when the eylinder is completely filled, it will
be forced into the recess K/. Meanwhile, how-
ever, the pin M of the float-spindle I has been
engaged with the arm of the operating-lever
O, which latter is connected through the me-
dinm of the chain Q with the catch-lever P.
As the float enters the recess the movement
of the actuating-lever is completed and the
catch-levers are disengaged from the valve-
stems S. The weight of the water in the
cylinder will immediately open the valves T
and depress the stems S, which will, through
the action of the levers Y, depress the gate-
lever H, close the gate I, elevate the gate-
lever H’, open the gate I¥, close the valves T
of the cylinder E/, engage the valve-stems S of
the said valves with their catch-levers P, and
also elevate the lever Y, attached to the said
valve-stems. Water will now flow in and fill
the cylinder I, compress the air therein, and
force it into the reservoir P and elevate the
float K, which will release the catch-levers P
from the valve-stems with which they are en-
gaged. The presence of the water in the cyl-
inder will now open the valves T, the valve-
stems will descend and operate the levers Y,
the gate-lever H’ will be depressed, the gate
F’ closed, the gate-lever H elevated, the gate
T opened, the valves T of the eylinder I will
be closed, and the levers Y again elevated.
Water will now flow into and fill the eylinder
E, and the operation above described will be
indefinitely repeated. The valves T are fur-
ther rendered mutually assistant in being
opened and closed by the chains W, which
connect their valve-stems:

It isapparent from the foregoing description
that the action of the two cylinders in com-
pressing air will be alternate, one cylinder ‘be-
ing filled with water while the other is being
emptied. It is also apparent that the actua-
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tion of the lever and valve systems of the two
cylinders dependschiefly upon the motive force
due to the water as it is discharged from the
cylinders.

In view of those changes, often rendered
necessary by the oscillation of the ordinary
practical conditions, I would have it under-
stood that I do not limit myself to the exact
construction shown and described, but that I
hold myself at,liberty to make such slight
changes and alterations as fairly fall within
the spirit and scope of my invention.

Having fully described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is— )

1. In ahydraulicair-compressing apparatus,
the combination, with two eylinders, of gates
located between the cylinders and a water-
supply, connection between said gates, floats
located within the cylinders and arranged to

.actuate a system of levers to release the dis-

charge-valves, and systems of levers actuated
by the discharge-valves and arranged to close
the gate of one cylinder and open the gate and
close the discharge-valves of the other cylinder.

2. Inahydraulic air-compressing apparatus,
the combination, with two cylinders, of gates
located between the eylinders and a water-sap-
ply, connection between said gates, floats lo-
cated within the cylinders and arranged to
actuate a system of catch-levers, discharge-
valves provided with stems adapted to engage
with said catch-levers, and systems of levers

- actuated by thedischarge-valves and arranged

35

to close the gate of one eylinder and open the
gateand close thedischarge-valvesof the other

~ cylinder.

40

3. In ahydraulicair-compressing apparatus,
the combination, with two cylinders, of gates
located between the cylinders and a water-sup-

ply, connection between said gates, floats lo-

cated within the cylinders and arranged to
actuate a system of levers to release the dis-
charge-valves, and a system of levers pivoted
to the stems of the said discharge:valves and
arranged to close the gate of one cylinder and
open the gate and close the discharge-valves
of theother cylinder, substantially as set forth.

4. Inahydraulicair-compressing apparatus,
the combination, with two cylinders, of gates
located between theeylinders and a water-sup-
ply, gate-levers to which the gatesareattached,
connection between said gate-levers, floats ar-
ranged to actuatea system of levers to release
the discharge-valves, and a system of levers
connecting the stems of the discharge-valves
with the free ends of the gate-levers.

5. In a hydraulic air-compressing apparatus,
the combination, with two cylinders, of gates
located between the cylinders and a water-sup-
ply, discharge-valves provided with .valve-
stems, and connections between the stems of
the corresponding valves of the two cylinders.

6. In a hydraulic air-compressing apparatus,
the combination, with a primary reservoir and
a secondary reservoir located below it, of two
cylinders, gates located between them and the
secondary reservoir, aud connection between
said gates, of floats located within the cylinders
and arranged to actuate a system of levers to
release the discharge-valves, and systems of
levers actuated by the discharge-valves and
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arranged to close in one impulse the gate of

one cylinder and to open the gate and close
the discharge-valves of the other cylinder.
_ Intestimony whereof L havesigned thisspeci-
fication in the presence of two subscribing wit-
nesses. :
JAMES M. BOIS,
Witnesses: ‘ L
HErMAN MORAN,
F. O. M. CLEARY.
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