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Unrrep StaTes PATENT OFFICE.

THOMAS O. PERRY, OF CHICAGO, ILLINOTS.

HYDRAULIC MOTOR AND AIR-COMPRESSOR:

SPECIFICATION forming part of Letters Patent No, 629,869, dated August 1, 1899.
Apylidatiﬂn.ﬁléd April 15,1897, Renewtd June 10 ,:1899_. Serial No. 720;084. (Nomodel |

To all whomn it 1Ay CONCEriL:

Be it known that I, THOMAS O. PERRY, &
citizen of the United States, residing at Chi-
cago,county of Cook,and State ol Illinois,have .
invented certaln new and useful Improve-
mentsin Hydraulic Motors and Air-Compress- |
ors, which are fully set forthin the following .

—

specification, reference being had to the ac-

companying drawings,forminga partthereof. .

This invention is designed to be applicable
to all purposes wherein water or other liguid

from a.source of supply under pressure 1s

employed to produce movement. It is espe-

cially applicable to the purpose of producing

air compression, elevating water, operating

which water-motors are employed. 1 have
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illustrated it as applied to the purpose of air
compression, the whole device constituting a
hydraulic air-compressor. o

In the drawings, Figure 1 is an axial sec-
tion of my improved hydraulic motor and
alr-compressor.

organ-bellows, and other like purposes for

| Fig. 2 is a plan view of the
mechanism by which the valvesare automatic- -
ally operated when the cap of the case ¢on-
taining the same and the diaphragm are re-

moved. Fig. 3 is a section at the line 3 3 on
 Fig. 1. Fig. 4 is a detail section at the line

4 4 on Fig. 1.

A is a chamber which is closed at the top

chamber the diaphragm B is bound at its

‘margin. At the top of the dome an outlet
is provided through the cap A’ the opening
-into which is controlled by a check-valve C,

opening outward from the dome. " From the

cap A’ the pipe D leads

chamber A° at the end of the boss Ad, through

to the compressed-
“air or storage chamber or service system. At
one side thedome A" there isformed a vaive-

which the duct A° leads from the chamber

into the dome above the diaphragm. 'T'he
valve portand seat and a chamber for filter-
ing material to take the dust out of the air are

formed in a supplemental cap E, which is a
short hollow cylinder, whose upper base H*

constitutes the valve-seat and has the valve-.

port, the eylinder being formed open at the
lower end and provided with a removable

head E® to close the open end, through which

a perforated diaphragm E° is first inserted 1n

pamrp——

it the valve lodged above it.

by a cap or dome A®, between which and the |

“on the bolts above it.

1he construction and secured a little below |

| the upper head or valve-seat E#, the lateral

wall of the cylinder having apertures Ed, and

the space into the eylinder below the dia-

phragm being designed to be filled with fil
tering cotton. o

I" is a valve which is lodged in the cham-
ber E above the valve-seat. A yoke E¢, with

a set-serew e¢, serves to bind the cap H onto

the under side of the chamber, and said yoke
being relieved by slacking the screw ¢° the
entire cylinder is removable and brings with
| This valve 18
a check-valve opening inward and serving to
admit air above the diaphragm. and prevent
its escape. B

A cap A®is bound into the top of the drum
A* by a cross-bar A, which extends above
the cap, and is secured by the bolts Af AL,
which are serewed into the upper boss of the

| drum at opposite sides of the cap and pene-

trate the cross-bar, which is secured by nuts
A check-valve C is
lodged on a suitable seat C* at the center of
the dram under the cap A", and at the cen-

‘ter of the cap there is a downwardly-project-

ing stop-pin As, which allows the valve only

a slicht upward movement, which prevents
30

it from being dislodged from its seat, while
permitting it to lift'from the seat sufficiently
to permit the proper discharge of the air
past it. o L

At the center of. the bottom of the cham-

Der A a T-fitting G is connected thereto, with

its cross vertical and its stem lateral, and

| into the latter there is screwed the water-
supply pipe g. = 11 _
out to form a slight stop-shoulder at &% and
two disks G® G°, counected and penetrated

- The cross of the T is bored

by four hollow posts G° G°and made rigid

with each other by said connection, constitute
‘when driven into the cross of the T until the
| upper disk is stopped by the shoulder G* a
| chamber bounded at top and bottom by the

two disks and laterally by the wall of the
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cross of the T-fitting, into which chamber the
water-supply pipe leads through the stem of

the T. DBoth the disks are apertured at the

center, the aperture g° of the lower disk be-

‘ing larger than the aperture g* in the upper,
| and in the lower disk there are set projecting .
' gnide-pins G GYaround the central aperture.

O is a valve-stem carrying the valve H* at

100
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the lower end, said valve being adapted to
enter between the guide-pins G and rest on
the lower surface of the disk °, closing the
aperture therethrough, which is one of the
valve-ports. On the stem between the disks
18 a stop-collar H", which is practically also
of the nature of a valve. The diameter of
the stop-collar is equal to the diameter of the
valve-port, and the valve-stem above this col-
lar fits, but not necessarily water-tight, the
aperture ¢g* in the upper disk G®and is thence
extended upward, as hereinafter described,
through the operating-chamber A.

In the lowerend of the cross of the T-fitting
G is scerewed a hollow plug or coupling I
whose upper end constitutes a second port to
be closed by the valve H?®, a suitable valve-
seat being formed by screwmﬂ* Into said ap-
per end a thimble or bushmﬂ' I*. Into the
lower end of the coupling thele 1S connected

- a discharge-pipe I°, which may be of any con-

39

35

venient or deswed length, the variations in

‘the length having only the effect to vary the

force and consequent rapidity with which the
chamber is relieved of water at the times in
the operations of the service when such re-
lief is the proper action. Upon an inspec-
tion of this structure it will be observed that
water entering through the pipe g when the
valve H* isseated over the downwardly-open-
ing port through the bushing I* will pass
throuﬂ'h the port g° into the space below the
lower disk Gband cannot escape through the
port 1*, but can find its way upward throu ogh

the hollow posts G° to the space above the up- -

per disk G and thence into the chamber A,

" and that water in the chamber A when the

4.0
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valve H® is seated, closing the port ¢°, can

pass down throuﬂ‘h the small hollow posts G°

and under the Va,lve H*® out through the port
I* into and through the waste-pipe I*. Into
the upper end of the T-fitting G, I serew the

pipe J, which extends up. into the chamber A

to a point somewhat below the lowest posi-
tion of the diaphragm B, and the stem H of
the valve H" is extended up through the pipe

J and protrudes above it and is connected-

to mechanism, which will now be described,
which is onerated by the diaphragm, so that

the diaphragm causes the seating of the valve

over the ports which it eontrols

At the bottom of the chamber A there is
mounted a standard K, which is penetrated
at the center by the plpe J and has arms
KP? K¢, which afford fulerums for the levers
concerned in the operations hereinafter de-
seribed. On said standard are trunnions K®
K¢, which project in opposite directions at a
dla,metrlc plane through the chamber, and
on said trunnions are f nlcru med three levels
The firstlever Lis weighted, as seen at > Lo—

‘that 18, at the outer end of the_sufle bars of-'

said Ie\}er which is made in the form of a
yoke whose side bars ar e connected by a cross-

. bar [—while the second lever N, also made

in the form of a yoke, with side bars con-
nected by a cross-bar, i1s weighted at the cross-

bar, as seen at N*. The third lever M, also
In the form of a yoke having side bars ¢on-
nected by cross-bars, is wemhted at cross-
bar, as seen at M?>. The lever N hasa finger
NP pro;]ectmﬂ' beyond its fulerum- alonﬂ'mde
one of the side bars of the lever M, and said
lever has an abutment M®, under which the
finger N® engages when the two levers are ex-
tended in substantially opposite directions
from the fulerum. Normally it will be seen
that these two levers tend to stand thus ex-

‘tended with the abutment M" lodged upon

the finger N°, and if the opposite weighted

-ends of both of said levers are lifted, so that

they stand at an angle to each other about
their common fuleruin, each is free to fall in-
dependently of the other until said finger of
the one is encountered by the abutment on
the other. The lever M is so heavily weighted
that when the two levers are thus en gaged by
the engagement of the finger and abutment
the wewhted end of the 1ever M will descend
and Lhe weighted end of the lever N will rise
and the two levers wiil ocecupy poutlons in
which they will extend, respectively, in op-
posite directions from thelr fulerum, the
lever M being below and the lever N above
the level of the fulerum, as shown in dotted
Iimes in Fig. 1, unless that is prevented by
the action of the other parts. The cross-bar
of the lever L extends across under the lever
M, and the latter therefore tends to rest upon
said cross-bar whenever said lever Liisin any
position where it can arrest the descent of
the lever M—that is to say, whenever said
lever, being free to fall and falling, engages
by means of its abutment M the finger N of
the lever N, as above described, with a tend-
ency to overbalance and lift the latter up.
To the arms K* K¢ of the standard K there
are pivoted latches O and P, respectively,
which are adapted to engage the weighted
ends of the levers N and M, réspeectively,
when said weighted ends are elevated, and
the studs k° k°, which project from the arms
Kb K¢, respeetwelv overhang the tails O?

and Pa of the latches O and P, respectively,
| and keep the latches from falllnﬂ‘ out of the
position suitable for becoming engaged with,

sald weighted ends of the levers when they
are respectively elevated. On the arms K"

K* there are also stop-pins 0 p, which project

above the latches, respectively, and keep
them from being thrown or carried out of
position upwa,rdly. One side bar of the lever
I, has an upwardly-extending finger L°, from
which pin L° projects horizontally, the range
of oscillation of said pin as the lever L rocks
overits fulecrum between the limits indicated
in full line and dotted line in the positions
shown in Fig. 1 being such as to carry the
pin from a posmon where 1t operates upon

the tail of the latch O to disengage it from

the weighted end N2 of the lever N to & posi-

‘tion at whleh it performs a similar office in

respect to the lateh P, disengaging it from
the weighted end of the lever M,
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Now, -considering the parts thus far de- |

SCr 1bed of this mee]mm%m it will be seen that

- normally the weighted arm L* will be at the

190
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lowest position unless otherwise stopped and

the weight M* will be elevated, thus permit-

ting the weight N?* to be at lowest position,
also that the weight M® in rising to its ele-.

vated position wﬂl become elwa,ﬂ'ed with the

latch P. If now by any means the weighted
arms L* are lifted, depressing the cross- barl |

the stud L° will be carried over against t_he
tail of the latch P and will disengage said

latch from the weight M?, and thereupon the

weight will fall, and will thereby cause the
weight N? to rise and become engaged with

the latch O, and that if, the parts being in

the pOSI’[.lOn thus Ieached the weighted arm
L* of the lever L is eansed or permltted to de-

‘seend the cross-bar [ of that lever, encounter-

ing the weighted end M* of the lever M, will

| llft the latter to the position shown in full

- abutment M® on the lever M.

30

- of the lever L. These parts are thus contrived
and related for the purpose of effecting in-

lines in Fig. 1, where it will become engaged
again by the l&tch P, and in such movement
of the lever L the stud-pm 1. will have en-
countered the tail of the lateh O and released
the weight N* of the lever N, permitting the
same 1o f.‘:'tll nntil its finger N° encounters the
It will be seen
that in each of these movements the unlatch-
ing and consequent fall of the weights M* N2,
&c oceurs only at the limit of the Dsmlla,tmn

- stantaneously the complete opening and clos-

35

ing of the valve H*—that is, the lifting of
sald valve from its seat over one of the ports

- which it controls instantaneously to its seat

- over the other port, so that the water enter-
ing through the pipe ¢ shall find escape into
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the Waste -pipe closed and the passage infto

the chamber A opened, or, the valve being re-

versed, the supply shall be cut off at the in-
stant that the waste-passage is opened to per-
mit the chamber A to drain. It will be ob-
served thatsuch action is essential, since oth-
erwise—that is, in case of the slow movement
of the valve from one port to the other—there
will be an.interval during which water would
be entering through the snpply—p1pe g and
passing oub directly into the waste-pipe, an

thereby wasting the water during the entire
period of movement of the valve. The move-
‘ments thus deseribed of these levers L, M, and

N are made available for the purpose of COn-
necting the lever L to-the diaphragm B and
the lever N to the valve-stem H2. The con-

nection of the lever I, with the diaphragm is
made by means of a lever S, fulclumed on
~ the arm K¢ of the standard Ia_ and connected
to the lugs B¢ B¢, which constitute the stem
of the disk B®, which is clamped at the cen-
ter of the dm.phran'm B by the bolt b, which .
binds the diaphragm and the eounter clamp

B#. - The form of the lever S is a yokeor H

‘shaped frame, adopted merely for conven-
ience in pwetmcrand connecting the same 111
view of the 'D'IOI]IJIH“' of the- pcu ts.

1s pivoted at 7.

d | this structure that when the chamber
emptied, the dmphraﬂ*m being drawn down to
| a position shown in dotted lmes in Fig. 1, the

waste, sothatthe chamber A maydrain.
- drmmge of the ehambel will cause air to be |

LinksTT, operating m aetleally asonelink,

extend from the side bms of theleverS o the .

side bars of the lever L, being pivoted thereto

‘at { { comparatively near to the fulerum of the
-lever.

The purpose of interposing between
the diaphragm and the lever L the parts de-

tion is that thereby the diaphragmis not liable
to be distorted, as it might be by an oblique
strain upon 1f; which would be the result of a

direct ¢con neetwn Atthesametimelamable

with this connection to operate with leverage.
The connection of the valve-stem H to the
lever N is made by means of alever U U, ful-
crumed on a fitting U?, secured at the upper
end of the pipe J and connected to the valve-
stem mear its fulerum and connected by a
link W at a point relatively remote from its
fulerum downward to said lever N, to which it
(See Fig. 2.) ‘Theare of the

70

scribed instead of making a direct connec-
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movement of the pivot of the valve-stem to

the lever U issoshortand the range of move-
.90

ment being about equal above and below the
horlzontal plane through the fulecrum of the

lever U that the path of the pivotis nearlya -

straight line, it is notnecessary toprovideany

aceommodatwn for the departure from said
line. The arc of movement of the pivotal
connection of the lever S to the lugs which
constitute the stem of the dlaphraﬂ'm while
somewhat longer, nevertheless involves a
range of movement from a point above the

hQI‘lZOI]l&l plane for the fulerum from the.
i lever to a point equally below said plane, so

that the diaphragm itself affords by its flexi-
bility sufficient accommodation for the de-
parture of the stem from the vertical path.
The link W is at its lower end deflected and
made ‘U-shaped for connection with the lever
N, and thereby made somewhat elastic and
constltutmﬂ* an elastic elementin the connec-

tion between the lever N and thevalve-stem,
the purpose of which isto insure the full seat-

ing of the valve by the time the lever N falls
to 1ts stopped position, the range of elastic

| extensibility of the lever BGDStIthInﬂ‘ aslight
margin for movement of the lever after the_.

valve seats.

It will be undelsioﬁd from an m:speetmn of-
is

waste-port I* is closed, and W&tﬁ-l bemﬂ' ad-

95
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"120
mitted through the Stlppl} -pipe ¢, passing
down t.hrouﬂ'h the port ¢* and up through the

hollow posts G¢ and entering through the

valve C‘

chamber A, will force the dmphmﬂ*m upward -
3 drwmﬂ‘ bhe air out above it through the check-
When the limit of thls movement

125

s 1eached the lever has been rocked over. to

the posmon where it encounters. the:tail of
the latch and permits the weight N* to drop,

with the result above desembed of matantly:

lifting the valve-stem H, closing the port a°;

cuttmﬂ' off the water-supply, a,nd opemnﬂ' the
- The

13G
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drawn in through the check-valve above the
diaphragm b, and the downward movement
of the diaphragm consequentupon the drain-
age of the water will by rocking the lever L
in an opposite direction release the lateh P
and reverse the movements of the several
levers and drop the valve again to its former
position. Thus with a continuous supply of
water under pressure through the pipe g the
device operates to pump air into any cham-

" ber connected to the cap A® above the valve-

15
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seat. |

In order to afford an opportunity for the es-
cape from the upper part of the water-cham-
ber of air which is liable to accumulate there-

in from the water which ordinarily contains
more or less air, I provide the vent-pipe X,

leading from the top of the chamber into the
water inlet and outlet pipe, so that as the
water flows out through that pipe it will draw
with it the air through the pipe X.

It should be noticed that the weighting of
the lever L, while not essential to the me-

chanical movementdescribed,performsa very

important function in that it serves to dis-
tribute and equalize the strain upon the dia-
phragm,which otherwise would be subjected
to the greater strain during the upward move-
ment while the water is entering, thus dimin-
ishing the total work which it is capable of

- doing in both movements or else imposing

35
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upon it in the upward movement a strain
which tends to rapidly deteriorate it. The
same general utility pertains to the entire
structure—viz.,thatthe weighted leversserve,
by the duty which theyimpose upon the dia-
phragm of lifting weight during its entire
movementineither direction,to distribute the
work of the diaphragm throughout the en-
tire movement, although the effect of that
work, consisting in lifting the valve or operat-
ing any other device, is obtained at the limits

- of the movement.

I claim—
1. In combination with a water-receiving
chamber having inlet and outlet ports and a

wallor partition adapted to move with the en-

trance and discharge of water; valve mech-

~anism which controls said ports, and mech-

anism within the chamber operating and op-
erated by the moving wall or parts thereon
and connected to or adapted to operate the

- valve mechanism and comprising weighted

55
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levers which move the valve mechanism, to

open and close the inlet. and outlet ports; de-
taining devices for said levers, and releasing
devices for the detaining devices which are
operated by the moving wall or partition to-
ward the limits only of its movements respec-
tively. | |

2. In combination with the water-receiving
chamber, the moving partition therein, air
inlet and outlet-valves at one side of said par-

tition and water inlet and outlet ports and a
valve mechanism to control the same at the |

other side of said partition, mechanism with-

‘tition thereof and connected to and adapted

to operate the water-controlling valve mech-

| anism, and comprising weighted levers which

move the water-controlling valve to open and
close theinlet and outlet ports, detaining de-

 vices for the same and releasing devices for
| said detaining devices operated by the mov-

ing partition toward the limits only of its
movements respectively.

3. In combination with the water-chamber
having a moving wall or partition and inlet
and outlet ports and valve mechanism to
control such ports; two weighted levers ful-
crumed within the chamber and adapted to
operate together in one direction and inde-
pendently in the other direction about their

respective fulerums; a third lever which 1s

fulerumed within the chamberand is adapted
to lift one of the weighted levers, and which
is operatively connected to the moving wall
or partition; latches adapted to engage the
two weighted levers respectively tohold them
in elevated position, the third lever having
suitable means for disengaging the latches
alternately as it oscillates and approaches the
limits respectively of its oscillation, and con-
nections from one of the two weighted levers
to the valve mechanism.

4. In combination with the chamber A, its

moving wall or partition and the inlet and
outlet ports and a valve which controls both

75
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of said ports; two weighted levers fulcrumed

within said chamber adapted to operate to-
gether in one direction and independently in
the other direction about their fulcrums, a
third lever fulerumed within the chamber
adapted to lift one of the weighted levers and
operatively connected to the moving wall;
latches adapted toengage the weighted levers
to hold them in elevated position, the third

lever having suitable means for disengaging
‘the latches alternately as it oscillates and to-

ward the limits respectively of its oseillation,
and connections from one of said weighted
levers to the valve-stem.

5. In combination with the water-chamber
having a movable wall or diaphragm, the wa-
ter-inlet extending up through the bottom of
the chamber; the valve which controls the
same havinga stem which extends up through
said inlet; the levers M and N having their

fulerums fixed with- respect to the chamber

and being relatively weighted so that the le-
ver M predominates over the lever N, said
levers being adapted to engage by the de-

scending movement of their weighted ends

and to be disengaged by the opposite move-
ment; the lever L adapted to lift. the lever M
and operatively connected to the moving wall,

to the valve-stem, whereby the rise and fall
of said wall operates the valve.

6. In eombination with the water-chamber
of a hydraulic air-compressor, the- movable

100
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115'
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‘and the lever N being operatively connected

130

wall ordiaphragm thereof,the water-inlet pipe

extending up through the bottom of said cham-

in the chamber operated by the moving par- | ber and the Watel'.-cantrc}lling valve having
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its stem extending thr ough said plpe and op-
eratively connected w1t]1 the moving wall,
the air-vent opening at the upper pmt of the
chamber and 1eaduw into the water-outlet
plpe | |
In combination with the water-chamber
A, the water-connection fitting having the ap-
ertured disks G° G°, coustltutmﬂ* dlaphraﬂ‘ms
therein connected by hollow posts, G*, the
valve-stem penetrating said disks and ha,vmo'

the valve adapted to seat below the lower_

thereof, the waste-port below said valve adapt-
ed to be closed thereby when it moves away
from the port in the diaphragm, and thé wa-
ter-inlet leading laterally into the fitting be-
tween the dmphraﬂ*ms

8 In combination with a cha,mbei and its
moving wall, the levers L, M and N operat-
ing therem as described, the lever L being

20 eonnected t() the moving wall and the lever

| N connected to the valve-stem, said latter

connection comprising an elastw link.

9. In combination with the air-chamber of
the hydraulic air-compressor, the air-inlet
valve having its chamber formed on the body

of the &1r—cha,mbel and the removable cham-

ber E on its outer surface having a seat for
said valve and a cavity for filtering material

and a clamp to bind said chamber onto the.

valve-chamber; whereby upon releasing the

clamp the chamber E and valve are remov-
able.

In testlmony wher eof I have hereunto sel

25 .
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my hand, in the presence of two witnesses,

at Chleaﬂ*e, Ilhnms,, this IOth cla,y of April, 35

. 1897.
| THOMAS O. PERRY.
W1tnes’ses: |
CHAS. 5. BURTON,
JEAN ELILIOTT.:
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