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“half of the journal-box.

UNITED STATES PATENT OFFICE.

HARRY C. ROLF, OF CINCINNATI, OHIO, ASSIGNOR, BY DIRECT AND MESNE
ASSIGNMENTS, TO THI ACME MANUFACTURING STOCK COMPANY, OF

SAME PLACH.

AUTOMATIC HYDRAULIC COMPRESSOR OF AIR OR OTHER GASES.

SPECIPFICATION fo:::ming part Of Letters Patent No. 354,487, dated December 14, 1886.
- Application filed Docember :?.0; 1884, Serial No. 150,842, {No maddel.)

1o all whom 6 may concern:

Be it known that I, HARRY C. RoLr, a citi-
zen of the United States, and a resident of the
city of Cincinnati, in the county of Hamilton
and State of Ohio, have invented certain new

and useful Improvements in Automatic Hy-

draulic Compressors of Air or other Gases, of

which the following is a specification.

The various features of my invention and
their uses, conjeintly or otherwise, will be ap-
parent from the following deseription.

In the accompanying drawings, Figure 1,
Sheet 1, is a side view of my device, part
being shown in elevation and part in vertical
section,
line y y of Fig. 3. TFig. 2, Sheet 1, is a top
view of my device, the oscillating spheres,
with their immediate attachments, being re-
moved. Iig. 3, Sheet 1, is a sectional eleva-
tion taken on the line x z, Figs. 1 and 2. The

‘section does not extend entirely across the ma-

chine, but only so far as the line z # is drawn
in Kig. 2. I'g. 4, Sheet 2, represents an at-
tachment which may be applied to any ma-
chine, andwhich prevents water or other liquid
from beilng blown through with the air or
other gas. | | |

1he device is mounted on a base-plate, A,
which is preferably provided with sides and
ends A'. To this base-plate are secured two
standards, B, (see Figs. 1 and 3,) which carry
the pipe O, these three parts being preferably

B a chock or neck, €, extends upwardly and
1s furnished ab its upper end with a semi-ey-
lindrical concave flange, (7, forming the lower
X. A hollow rock-shaft,
D, is supported by said flanges C? and held in
position by the cap C°. Kach cap C* and its
concave flange C*formsa journal-box, in which
the rock-shatt turaos or rocks. The joint be-
Lween the rock-shaft and each concave flange
forming the lower half of each journal-box
must be air and water tight, and is preferably
ground. From near each end of the rock-
shatt D a stem projects upwardly and out-
wardly, one in one direction and the other in
another direction, substantially as shown.

~ These stems E E are hollow and communicate
with the cavities in the rock-shaft D. - Each
-end portion of the rock-shaft is hollow, one

50

This section follows the irregular

Over each of thestandards

T

cured together by screws or bolts 7.

!

end portion having the chamber or passage D’ .
and the other end portion having the chamber
or passage D’ These passages do not com- -
municate with each other, but are separated s
by the imperforate. partition S. The stems

K and E" are hollow, having longitudinal pas-
sage-ways through them. The passage-way

in stem I opensinto passage D’ of shaftD and
the stems Eand E'. Thepassage-way in stem 6o
E opens into passage D® of rock-shaft D. The
passage D" is also provided with a port, &,
and the passage D* with a port similar to &,
(not shown.) The flanges—i. e., lower halves

of the journal-boxes C'—each have two open- 65
ings, viz: an opening, (Y, in each communi-
cates with the pipes C, and the openings C°
communicate with the- external air, or in a

‘suitable manner with a gas-reservoir.

T'wo chambers, (preferably spiral in form,) vy -
F and F', are mounted on the stems B and E,
respectively, and can be steadied in their po-
sition by the brace G. The top of each cham-
ber opens into the pipe H, the opening being
guarded in cach Instance by a check-valve, T, 7g
arranged to allow the passage of air or gas
from either chamber into pipe H, but pre-
venting its return thereto. A pipeor hose, H,
leads off from the pipe H. Anopening, I, in

‘the bottom of each chamber is closed by a 8¢

valve, I'. The preferred construction of this
valve and its connections is as shown, viz:
The valve I"is mounted on the stem ¢, which
terminatesin the globular head, making with
the valve I' a ball-and-socket joint. -
The valve 1 consists of an upper plate, m,
and an annular plate, n, and between these,
and extending out over the annular seat of
the valve, 1s the packing p. The upper plate,
m, and packing p and annular plate n are se- go
The di-
ameter of the cirele described by the outer
edge of the annular plate is less than the di-
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~ameter of the passage-way through the valve-

seat, so that when the valve is forced down o5
the packing p rests on the seat,while the plate
n 18 below the said seat. The center of this
annular plate passes the shank or stem 4, and
the globular head ¢ is loosely held between
the upper and lower plates, m »n, and the valve
can rock thereon and seab itself, but the head
is too large to slip through the hole in platen
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 through which stem ¢ passes. Thestem ¢ pro-
- jects upwardly from thecurved lever I°,which
. latter is fulerumed af ¢ to the. side of the
-+ chamber. 1In each chamber there s a pipe,

K, which runs from the stem I or K to the

upper part of the chamber, and there is pref-

erably bent on itself to form the arm 4. The

~arm k is shown as delivering the liquid to-
ward the adjacent side of the chamber; but
other angle with

this arin may be bent at any

~ The main purpose of the arm£Z -or anyequlv-

120

alent device is to prevent the water coming
- through pipe K into the chamber from enter-
. ing the valve /i, and also to cause the said wa-
ter to flow down in a solid stream without:
‘mingling with the air in the chamber. Each
- chamber is provided with a bumper or stop,
7, which impinges against a stationary stop,

At This stop A* ispreferably provided with

- -the cushion A’ In order to prevent the stops

~ fand Affrom making a noise when they meet.
- The stop A* 18 preterably vertically adjusta-
- ble, 80 as to regulate (within limif{s) the ‘dis-
tance to which the chamber shall descend,and |
- consequently regulate the height to which the |
water or other iiquid shall

rise in the oppo-
site chamber. - B

‘be in the side A orend A".
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~desired point along said rod.
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To open the valves I, there 1is provideda

pair of weighted levers, 1, one for each valve
respectively. Each lever Lispreferably made
of an iron or steel rod, bent, as shown in Fig.
2, to form the arms L/, I L° L% L° and L-.
The fulecrum of the lever is formed by the
arnms L’ and L° resting in the supports M. On
the arm L/ is placed a weight, L, which is se-
cured in position by the set-screw ! at any
When the
weight rests on the bottom A, theleveris hori-
zontal.

The mode of operation is as follows: Water
or other liquid is admitted to the pipe C from
a street-main or any other source where the
water 1s under sufficient pressure, and when
the chambers are in the position shown in
Fig. 1 will enter the chamber I, driving be-
fore it the air contained in the chamber. The
air finds its exit through the pipes H ', and
under the pressure to which it is sukjected by
the incoming water 18 conveyed to the recep-
tacle into which 1t 18 to be compressed. While
this is going on in the chamber I, the oppo-
site takes place in the chamber . HHere the
port d' is opposite the port C°, communicating
with the open air ot gas reservoir. Any re-
maining water in the pipe K of chamber F
will now pass down and ouf through the ports
d and C°. The air now enters through the
ports C° and d' and passes up through the pipe
K into the upper part of the chamber ¥, while
the water in the said chamber escapes through

' its valve I and passes out through the _Op'en-__

ing A®. As soon as the quantity of water in

the chamber IV becomes greater than that 1n

mo
the chamber I the device oscillates on the

rock-shaft D, raisinvg the chamber F and low- =
ering the chamber F'. . As the chamber ¥ -
raises its port ¢ comes over the opening €',
and water enters through the pipe K, and the

valve I now being closed the water forees the

{ air which has accumulated in the chamber ¥
| out through the pipes H Ii'. Asthe chamber
F’ descends its lever I* strikes against the
arm L* of lever L. As soon .as the exireme
‘downward pressure of water and air 1n cham-
ber F is relieved by the water remaining in
‘the pipe K, and the air under extra pressure.
in chamber F’ passes down and out through
pipe K, the weight L7 will then be sufficiently o5
‘heavy to .open the valve L and permit the -
‘water in the chamber I to escape. 1ts port '

d' is also in position to admit air to the cham-

‘ber . In this way each chamber 18 alter-
‘nately filled with air, and this air is forced

out by the pressure of the water.

gof;;.;:

Tt is not desirable that the air should bhe

compressed beyond a certain pressure tobe -

- determined in each particular case, and 1 have -

. e | provided the pipe C with a suitable valve

- The preferred mode of rendering the stop |

y, A* adjustable 1s to provide 1t with a vertical |

slot, ¢, and secure it to its support (in the

~ present illustrative instance the side A") by a
- bolt or bolts, #'.  'When desired, the slot may

a diaphragm, C°, extends upwardly 1nto the
box N’, shutting off communication between

the two parts of the pipe C. In its upper

portion it is provided with a port or opening,
(". On the inlet side of this diaphragm 18
placed a bucket-valve, N°, open below, but
closed over at the top, and provided with

openings #/, which are opposite the foot

when the valve is seated. A hollow piston-
head, N? rests on the valve N? and is ground
into the box N’ above, in which 1t moves up
or down, according to circumstances. A Pis-
ton-head, N*, fits in the piston-head N°, and is
attached to the stem N°, which screws through
the top of the box N, and is operated by the
handle N¢. Between the two piston-heads N°
and N* is sprung a ‘strong-spring, N', which,

pressing against the under surface ot the pis-

ton-head N* depresses the piston N” and keeps
down the valve N?. By screwing down the
stemm N° the pressure of the spring N on the
valve N? is increased, and by loosening 1t the
pressure is diminished. The spring is set at
the pressure which it is desired should not be
exceeded in compressing theair. 1if, now, the
pressure of the incoming water exceeds that
of the spring N’, the valve N* will be lifted by
the water and the ports n lifted above the

opening €, and thus shuts off’ the water and
sfops the operation of the machine.

The object of making the connection be-
tween the weight L7 and the rod L/ such that
the weight L7 can be set at any suitable point

95 - .

which can be set for a certain pressure, and
whiech closes automatically when this pressure
is exceeded. - The preferred valvefor this pur-:

pose is a novel one of my own 1nvention, to
wit: A box, N, is secured to and opens into
the pipe C.  From this bottom of the pipe C
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along the rod is for the purpbse of enabling |

the weight to be so set as to promptly over-
come the superincumbent weight of water in
the chamber and lift the valve I, which said
weight L is intended to operate. "

In reference to stop A* it may be remarked
that when the stop A* is lowered the adjacent
chamber descends lower and the other cham-
ber ascends higher, and the stem connecting
said latter chamber with shaft D is nearer ver-
tical, and the water in said latter chamber must
rise higher therein before the chamber will
havesufficient weight to overbalance the other
chamber and descend. For example, when
the stop A* (on the left-hand side of Fig. 1,) is
lowered the chamber T will descend lower,
and chamber ¥ will at the same time ascend
higher, stem I’ will be more nearly vertical,
and chamber F’ will be more nearly directly
over shaft I). Consequently the water enter-
ing chamber F’ will have to rise higher in said
chamber F than heretofore before it can over-
come the weight of the opposing chamber F,
and the increased resistance of the latter cham-

‘ber to rising, consequent upon its lower posi-

~ tlon and the higher position of chamber F’. By
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means of these stops A* A% one being located
at each end of the machine, the speed of os-
cillation of shaft D and the amount of water
eutering the chambers are regulated..

It may here be.remarked that the passages
D" and D* and their ports may be in a pipe
or pipes, shaft or shafts other than the sup-

porting-shaft, as D, on which the weight of |

chambers F F' rest to oscillate. - When de-
sired, a spring may be substituted for
welghted lever L, and lever I* to open the
valve; but I prefer to use the devices already
shown and described. It sometimes happens
that water in one of the chambers, F IV, is
thrown over with the air through the pipe
H’.

- water catcher or trap R.  (Shown in Fig. 4,

45

50

60

oheet 2.) This device consists of a receiver,
R’, closed at top and bottom, and provided
with an inlet-pipe, R% and an air or gas out-
let pipe, R°. To a suitable projection, as R,

- 1n the bottom or bottom portion of the re-.
~ ecelver R, is hinged the lever R°, which has

on its outer end a float, R", preferably con-
sisting of a hollow ball. A pipe, R® leads
away from the bottom of the receiver, and is
closed by the valve R in the lever R°% The
pipe R* is connected with the pipe H’, and

- the air entering the chamber or reservoir R/
Should any water

passes out of the pipe R
happen to be blown from one of the cham-
bers along with the air into the receiver R/,
this water collects in the bottom of the re-
ceiver, and when a sufficient quantity has col-

lected it Iifts the float R, opens the valve R, |

larly herein set forth.

T'o remedy this evil, I have provided the

and permits the excess of water to escape
through said valve R®. - -
The various features of my invention are
preterably employed together; but one or
more of said features may be used without the
remainder. In so far as applicable, one or
more of said features may be employed in con-
nection with devices other than those particu-
o 79

What I claim as new and of my invention,

and desire to secure by Letters Patent, is—

1. The combination of the chambers I F,
pipes K K, hollow stems E X', hollow oscil-
lating shaft D, having diaphragmiec division
S, and passage - ways D’ D? provided with
ports d' C' C°, and valve-seats, journal-bear-
ings U4 having air or gas ports C° and liq-
uid-inlet port C as and for the purposes set
forth. .. | | | |

2. The combination of lever composed of
parts L' I* I’ I* I? L, and fulerumed at M

75

8o

M 1/ LS, and weight, valve I, and chamber,

substantially as and for the purposes set forth.

o. The combivation of lever having parts 85
I/ 17 12 L* 1P Lf, and fulerumed at M M 12
L% and lever I’; fulerumed at ¢, and valve T/,
substantially as and for the purposes set forth,

4. The combination of the moving cham-
bers F' F, outlet-valve I’in the bottom thereof, go

- weight and lever for opening said valve, the

welght being adjustable on the lever and pro-
vided with set -screw I, substantially as set
forth. |

D. As an outlet-valve for the chamber of 05
an air-compressor, the valve I/, consisting of
upper plate, m, annular plate n, provided with
packing p, and mounted on stem ¢, which lat-
ter 18 provided with the ball-head 4, and made
rigid at its lower end to the arm I?, which lat-
ter is pivoted to the chamber, as and for the

ICO

purposes set forth.

6. In combination with an auntomatie air-
compressor, the pressure-regulator consisting
of pipe C, having diaphragm C° provided
with port (', appropriate housing inclosing
bucket-valve N provided with openings "y

[05

and means whereby the pressure onthe bucket-

valve 1s regulated. -

7. In combination with an air-compressor,
the pressure-regulator consisting of pipe C,
having diaphragm C°, provided with port C,

I10

appropriate housing inclosing bucket-valve

N* provided with openings#’, and held down
by the pressure device, consisting of pistons 11 5
N*and N* spring N%, and screw N°, substan-
tially as and for the purposes set forth.

HARRY €. ROLF.

Witnesses:
JNO. W. STREHLI,
O. M. Hir1.,
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