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- Cleveland, county of Cuyahoga, and State of
Ohio, have invented a new and useful Im-
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To all whom it may eoncern:
Be it known that I, Josepr H. CHAaMP, a
citizen of the United States, resident of

provement 1n Motors, of which the following
18 a specification, the prineciple of the inven-

tion being herein explained and the best

mode 1n which I have contemplated apply-
ing that principle so as to distinguish it from
other inventions.

The object of the invention is to provide
an 1mproved motor. : |

The invention consists of the means herein-

after described, and particularly pointed out
m the claims. |

The annexed drawings and the following
description set forth in detail, certain
mechanism embodying the invention; such

disclosed means constituting but one of

- various mechanical forms im which the
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principle of the invention may be used.
Figure 1 is a side elevation of a double
acting hydraulic air compressor. Fig. 2 is
a longitudinal horizontal section of the water
cylinder, the top of the primary valve cham-
ber being broken away, and showing the
primary valve in top plan. Fig. 8 is a side
elevation of the water cylinder opposite to

the side shown in Fig. 1; the primary

valve chamber and certain other mech-
anism being shown in longitudinal ver-
tical section. Fig. 4 is a side elevation
of the water cylinder and the main valve
mechanism casing; certain mechanism be-
ing shown in dotted lines, and other mech-
anusm being in longitudinal vertical sec-
tion. Hig. 5 i1s a vertical transverse sec-
tion of the water cylinder, on line x—x of
Fig. 4; the casing of the main valve mechan-
1sm being partly in section and partly in side
Fig. 6 1s a vertical transverse
section of the water cylinder, on line y— of
Fg. 4, with the main valve mechanism
casing in similar section. Fig. 7 is a trans-
verse verfical section of the water cylinder,

' on line z—z of Fig. 4, with the main valve

o0

mechamsm casing partly in section and
partly in side elevation. . '

The double acting hydraulic air com-
pressor 1s provided with a water cylinder A,
and withanaircylinder B.  Ontheoutletside
of the water motor, a primary valve cham-

F

ber C is located, at the end of the latter next
to the air cylinder. Primary valve piston
mechanism D reciprocates longitudinally
in such valve chamber, and has rigidly se-

| cured on 1ts piston rod d, the two end pistons
d’ d* and the intermediate piston valve d*

Three annular channels ¢, ¢/, ¢* surround the
valve chamber, and connect therewith at
various points. On the inlet side of the
water motor, the casing K of the main valve
mechanism 1s located; the spaces within
such casing including differential cylindrical
sections located in wvertical line with each
other; the upper cylindrical section ¢ being
of the smallest relative diameter; the middle
cylindrical section ¢’ being of the next larger
diameter; the bottom cylindrical section e?
being of the largest diameter. Upper cylin-
drical section ¢ has annular channel e sur-
rounding i1t, and connecting therewith at
various points. Middle cylindrical section

| ¢ has annular channel ¢* surrounding it, and

connecting therewith at various points.
Main valve mechanism F consists of rod f

having rigidly secured thereto three mem-

bers, namely: piston valve f” secured to the

“upper portion of rod £, and working in cylin-
‘drical section e; piston valve f* secured to

the middle portion of rod f, and working in
cylindrical section ¢’; piston 12 secured to the
lower portion of rod f, and working in cylin-
drical section ¢*. A passage G has its lower
portion In constant free communication with
the lower portion of piston cylindrical sec-
tion €*, by connection ¢ which is always be-
low the piston f® of the main valve mechan-
1sm, the upper portion ¢’ of such passage G
connecting with annular channel ¢’. One
end of a passage H has a depending branch
connecting with annular channel e*; the
outer end of such passage H has connection

A" with the interior of the outer end of the
| water cylinder.
extremity connecting with annular channel
¢*; the upper portion of such passage con-

A passage I has its lower

necting directly with the interior of the inner
end of the water cylinder. Annular channel
¢ of the primary valve chamber connects by
passage ¢® with the top of piston cylindrical
section ¢* (Iig. 5). Annular channel ¢?-of
the primary valve chamber connects with

outlet J, by intermediate passage j (Fig. 7).

One end of passage L, formed in the lower
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Jongitudinal portion of the water cylinder | channel ¢/, a part of .primary valve chamber 65

shell; has connection [/ with the interior of the

water cylinder; its other end connects with
vertical passage [, which latter empties by

way of passage 7’ into outlet J; said connec-
tion /1is located, near the middle of the length

of the water cylinder, relatively to the two
-pistons K and K’ on piston rod £ so that such

connection [ 1s always between such two
pistons. - The function of said passage Li 1s
to pass to the outlet J such volume of the
‘ luid as is discharged from the two
ends of chamber C into cylinder A through
the connection m n immediately hereinafter

described. One end of passage M has con-

nection m with the interior of the water cyl-
inder, at a point further from the air cylinder
than i1s connection /; the opposite end of
passage M communicates with the end of the
primary valve chamber C nearer to the air
cylinder. One end of passage N has connec-
tion » with the interior of the water cylinder,

‘at a point nearer the air cylinder than 1s con-
nection [; the opposite end of passage N

communicates with the end of the primary
valve chamber C further from the air cylin-

The inlet O 1s formed in the side of the
casing of the main valve mechanism, on the

oppostte side of the motor from outlet J; 1t
connects by passage o with the upper portion

of the piston chamber ¢*; 1t also connects by

angular passage o’ with the upper portion of

top valve chamber e. The air compressing
cylinder has working therein a piston K?
rigidly secured on piston rod k£; such rod
having longitudinal reciprocating move-
ment in suitable fluid tight packings re-

spectively of the water cylinder and the air

cylinder. Such two cylinders are joined to-

gether by bolts 6.

The operation of the foregoing described
mechanism 1s as follows; assuming the main
valve mechanism to bein uppermost position,
as shown in Fig. 6. The pressure water
passes from 1nlet O to the outer end of the
water cylinder,—by way of passage o, piston
cylindrical section ¢?, valve cylindrical sec-
tion ¢/, annular channel ¢!, passage £, passage
H. Thereupon such pressure water forces

piston K towards the air cylinder, so that

pistons K and K’ have positions as shown 1n

dotted lines of Fig. 2; thereby establishing

pressure water communication with the end
of the primary valve chamber nearer the air
cylinder,—by way of passage M. The pri-
marv valve D is thereupon moved to 1its
furthest possible position from the air cyln-
der, as shown in dotted lines 1n Iig. 3; an-
nular channels ¢’ and ¢* are thus thrown into
communication by the intermediate portion
of the wvalve chamber C; permitting the
water beneath piston f® in piston cylindrical

section e?, to pass to outlet J,—by way of | _
connection g, passage G, passage ¢’, annular | tion ¢* at a pont always above piston f?;

C, annular channel ¢? passage 7. Main

valve mechanism thereupon drops into posi-

tion shown in.dotted lines of Fig: 6; piston
valve 7? shutting off the flow ol pressure
water from valve cylindrical section ¢ to

annular channel e¢*. Pressure water then
passes. from inlet O, to the inner end of the
water cylinder,—by way of passage o’ into
the top of top valve ceylindrical section e,
thence through annular channel ¢* and pas-
sage 1. Piston K’ therefore moves away
from the air cylinder, so that the two pistons
K and K’ assume positions shown in full
lines 1n Ig. 2.
within the water cylinder passes, through
opening 7, and passage N, to the end of the
primary valve chamber C further from the
alr cyliider. The primary valve D there-
fore moves to position nearest to the air
cylinder, as shown in full lines 1n Fig. 3.
Annular channels ¢ and ¢’ are thus thrown
into communication; the pressure water
against upper-face of piston f* thereby pass-

ing to bear against the lower face of piston f*

(F1ig. 6),—by way of passage ¢*, annular

channel ¢, part of valve chamber C, annular

channel ¢/, passage ¢’, passage (3, connection

. Water then passes to outlet J from the
inner end of the water cylinder,—by way of
passage I, annular channel ¢*, top valve cyl-
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Then, the pressure water
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indrical section ¢, valve cylindrical section ¢/, -

passage 7. -

While 1 have herein described the inven-
tion as applied to compressing air, it 1s plain
that the same may be applied to forcing or
hfting water, or in analogous operation on
other suitable fluid. So too, any suitable
fluid may be employed as the actuating fluid,
instead of water, in cylinder A. -

I, therefore, particularly pomnt out and
distinctly claim as my invention:—

1. The combination of pistons K K’ on rod
k 1n cylinder A having clear space between
such pistons; primary valvecylinder C having
three channels ¢ ¢’ ¢* connecting therewith at
different sections of 1ts length; primary
valve mechanism D comprising rod ¢ having
two opposite end pistons ¢’ d* and central
piston valve d*; main valve mechanism cas-
ing K having three differential cylindrical
sections ¢ ¢ ¢* located in vertical line, chan-
nel ¢* connecting with upper cylindrical sec-
tion ¢, channel ¢! connecting with middle

cylindrical section ¢'; main valve mechan-

ism K comprising rod f having two differen-

1.00
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tial piston valves f” f* and piston f®; passage

G connecting channel ¢’ with cyhindrical sec-
tion ¢* at ¢ always below piston /3, passage
H connecting one end of cylinder A with
channel ¢*; passage L connecting the other
end of cylinder A with channel ¢*; passage
¢® connecting channel ¢ with cylindrical sec-
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passage 7 connecting channel ¢ with outlet |

J; passage 7" connecting outlet J with cylin-
drical section ¢'; passage L connecting cyl-
inder A with outlet J; passages M and N re-
spectively connecting opposite ends of cyl-
ider C with cylinder A; inlet O connected
with cylindrical sections ¢ ¢* respectively by

passages o o', substantially as set forth.

2. The combination of pistons K K’ on rod
f'in cylinder A having a clear space between
such two pistons; primary valve cylinder C

‘having channels ¢ ¢/ ¢? respectively commu-

nicating therewith at different sections of its
length; primary valve mechanism D con-
sisting 0%

¢’ d® and intermediate piston valve d*; pas-
sages M N respectively connecting opposite
ends of cylinder C with cylinder A respec-

tively at m n; passage L connecting with cyl- |
1Inder A at a central point [ always between

pistons K K’ and in a diametrical section of
cylinder A between said connections m n;
main valve mechanism casing E having dif-
ferential cylindrical sections ¢ ¢’ ¢2, such sec-
tion ¢ communicating with channel ¢2, such
section ¢’ communicating with channel et;
main valve mechanism ¥ consisting of rod 7

‘having piston valves f” f* and piston f%; in-

let O connecting with the upper portions of
said sections e ¢*; outlet J communicating

passage H connecting one end of cylinder A
with channel ¢f, passage I connecting the
other end of cylinder A with channel ¢2; pas-
sage (3 connecting channel ¢ with said sec-
tion e* at a point always to one side of piston

- J*, passage ¢® connecting channel ¢ with sec-
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tion ¢* at a point always to the remaining side

of piston f*, substantially as set forth.

3. The combination of pistons K K’ on rod
£ 1n cylinder A having a clear space between
such two pistons; primary valve mechanism
cylinder é) having channels ¢ ¢’ ¢* and con-
tamming rod d having opposite end pistons d’
¢® and ntermediate piston valve d*; main
valve mechanism cylinder E having the
three differential cylindrical sections ¢ ¢’ ¢?;

main valve mechanism I’ comprising rod f

having piston valve f” at its upper portion

~working In said section ¢, and having piston

valve f* at its middle portion working in said
section ¢', and having piston /® at its lower
portion working in said section ¢*; passage G
having its lower portion in constant free com-
munication with the lower portion of said
piston section ¢*,—the upper portion of said
passage G having connection ¢’ with annular
channel ¢’; passage H having dependent
branch % connecting with annular channel
¢!,—the outer end of such passage H, having
connection A’ with one end of cylinder A ; pas-
sage I having its:lower extremity connecting
with annular channel ¢, —the upper portion of

rod d having opposite end pistons

of cylinder A ; passage ¢® connectingsaid chan-
nel ¢ withthe top of said section ¢*; passagej
connecting channel ¢* with outlet J; passage
L having one end [ connecting with cylinder
A and having its other end I’ connecting by

&

65

passage 7° into outlet J; said connection I 70

being located near the middle of cylinder A
at a point always between pistons K K’; pas-
sage M having one end connecting with cyl-

1nder A at point m, and having its opposite

end communicating with one end of cylinder
C; passage N having one end connecting
with cylinder A at point #, and having its
opposite end communicating with the other
end of eylinder C; inlet O connected by pas-
sage 0 with the upper portion of section e?,
and connected by passage o’ with the upper
portion of section ¢, substantially as set forth.

4. The combination of power pistons K K’
secured on piston rod £ at a distance apart in
power cylinder A within which such two pis-
tons together reciprocate with a clear space
between them; primary valve cylinder C

having the three annular channels ¢ ¢’ ¢

surrounding 1t and connecting with it at dif-
ferent cross sections of its length; primary
valve mechanism D consisting of piston rod
d having the central piston valve d* and the
two oppostte end pistons d’ d*; main valve

. ) mechanism casing E having the three differ-
with passage L, chamber ¢ and channel ¢;

ential cylindrical sections e ¢/ ¢ located in
vertical axial line with each other, the upper
section e being of the smallest relative diam-
eter, the middle section ¢’ being of the next
largest diameter, the bottom section e? being
of the largest diameter; said upper section
¢-having the annular channel ¢ surrounding
1t and connecting therewith, said middle sec-

| tion ¢’ havine the annular channel ¢f sur-
o

rounding 1t and connecting therewith; main
valve mechanism F consisting of rod fhaving
at 1ts upper portion piston valve f' working
1 sald section e, and having at its middle

portion piston valve f*working in said sec-
tion ¢’ and having at its lower portion piston

7* working in said section ¢*; passage (G hav-
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ing 1ts lower portion in constant free com-

munication with the lower portion of said
piston section e* by connection ¢ which is al-
ways below sald piston 7% —such passage G
having its upper portion ¢’ connecting with
sald annular channel ¢’; passage H having
depending branch A connecting with said
annular channel ¢f, and having its outer por-

‘tion A" connecting with one end of cylinder

A; passage I having its lower extremity con-
necting with annular channel ¢2, and having
1ts upper portion connecting with the other
end of cylinder A ; passage ¢* connecting said
annular channel ¢ with the top of said piston
section e?; passage 9 connecting said annular
channel ¢* with outlet J; passage 1. having
connection [ with cylinder A and also con-

such passage I.connecting with the other end | necting with passage I’ which latter empties

115

120

125
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through passage 4’ into outlet J; passage M | necting by passage o’ with the upper portion
having connection m with cylinder A and | of section e, substantially as set forth.
communicating with one end of cylinder C; Signed by me, this 27th day of June, 1899.

passage N having connection n with cylinder JOSEPH H. CHAMP.
5 A and communicating with the other end of | Attested by— -
cylinder C; inlet O connected by passage o Tuos. B. Harr,

with the upper portion of section ¢?, and con- D. T. Davies.
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