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UNITED STATES

PAaTENT OFFICE.

FRANK MOORE, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO THE WEST-
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To all whom it may concern:

Be 1t known that I, FRANK MOORE, a citi-
zen of the United States residing at Pitts-
burg, in the county of Alleﬂheny and State of

» Pennsylvania, have invented or discovered a
certain new and useful Improvement in Com-
pound Pumpmn-Enﬂmes of which improve-
ment the following is a specification.

My invention 1elates to compound pump-
1o Ing-engines of the type which is set forth in

the application of George Westinghouse filed
August 6, 1890, Serial No. 361 175 and in an

appheatwn filed by meof even ‘date her ewith,
Serial No. 861,184, and its object is to render
15 an engine of such type adaptable to use as
a sunple engine whenever and during such
periodsas asufficiently high WOlklnﬂ‘pI‘eSSHIe

for its normal utilization as a com pound en-

oine is not available.

20 To this end my invention, generally Stated
consists in the combination of a compound
pumping-engine, a compound compressing-
pump havmﬁ‘ its pistons connected to those
of the engine,a distribution-valve controlling

25 the admlssmn and exhaust of motive fluid to
and from the cylinders, and a direct-admis-
sion valve controlling direct supply to the
low-pressure piston and equalization of press-
ure on opposite sides of the high-pressure

30 piston.

The improvement claimed is hereinafter
fully set forth.

In the accompanying drawings, Figure 1is

a vertical central section thlouﬂh the cylin-

35 ders and valves of a compound pumping-en-

gine embodying my invention; Fig. 2, a simi-

1&1‘ section,on an enlarged Scale, tln"ough the

valve-chest, taken at right angles to Fig. 2;

and Fig. 5, a front view of the direct-admis-

40 sion-valve chamber.

The compound pumping-engine in which
my invention is herein illustrated acecords in
its general features of construction with-that
of the application of George Westinghouse,

45 Jr., aforesaid, and with the specific improve-
ment thereon set forth in my aforesaid appli-
cations, and need not,therefore, except so far

as relates to my pr esent improvement, be
fully and at lennth described. As in each of

30 said &ppll@ﬂtl()lls, ITprovide in the practice of |

an I"l |q|| ||| nr =T -

| my invention a compound non-rotative direct-

acting engine having a high-pressure cylin-
der 1 and a low=pressure cylinder 2, whose
pistons 3 and 4 are fixed upon plston-lods

and 6, passing through stuffing-boxes 7 and 3, 53
and are controlled by & 5tea,n1 actuated dIS-
tribution-valve composed of a seriesof valve-
pistons 14, 15, 16, 17, and 18, the last four of
which are ‘fixed upon a common stem 19, and
the piston 14, for convenience of constumtlon 6o
upon a aepmate stem bearing upon the pis-
ton 15. Steam 18 suppliedto the distribution-
valve chamber 11 through a pipe connected -
to a nozzle 12, and is finally exhausted from
the low-pressure cylinderthrough a pipe con- 63
nected to a nozzle 14* on an exhaust-cham-
ber 13. The lower port 39 of the low-press-
ure cylinder 2 communicates with ports 42

in a bushing 40, which 13 also provided with

| ports 41, commumca,tmo* with the lower port 7o

38 of the 1110h-plessure cylinder, and with
ports 43, communicating with the exhaust-
chamber 13. The eylinders 1 and 2 are pro-
vided with a flange 9 forconnection to a fixed |
support, and their lower heads are preferably %5

cast integral with a frame or casing 10 for
connection toacompound compressing-pump
having an intial compression-cylinder 44 and
a final compression-cylinder 45, provided with
suitable inlet, outlet, and discharge valves 8o
49,51, and 54, discharge-port 55, and delivery-
chamber 56, and, fitted with pistons 46 and
47 are secmed upon the piston-rods of the

‘engine, which pass through stuffing-boxes 58
and 59 on the pump- oylmders - | 85

The admission and exhaust of motive fluid
to and from the engine-cylindersare effected
by the distribution-valve as controlled by an
auxiliary slide-valve 23,which, as in my appli-

cation aforesaid,is fitted to work in a chamber go
21, eomummcatmﬂ* by a constantly-open pas- -
sage 92 with the valve-ch amber I'l between the
valve-pistons 16 and 17. The chamber of the
valve 23 1s fixed upon the head of the low-
pressure cylinder 2, and the valve is actuated ¢
by a slotted plate al fixed upon the top of the
piston 4 thereof, the valve-stem 28 extending
into and fitting freely within a central bore
in the piston-r od 6.
In order te admit of the direct supply of 10Q

T
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motive fluid to the low-pressure piston and | valve. The preponderance of motive-fluid.
“the equalization of pressure upon opposite

10

20

sides of the high-pressure piston, so as to en-
able the engine to be operated as a simple
engine whenever and during such periods as
such operation may be necessary or desirable
by reason of insufficient working pressure or
from other causes, I provide a direct-admis-
sion valve 64, which is fixed to a stem 65 and
1s fitted on a valve-face in a chamber 60,
formed or fixed upon the front of the main
valve-chamber 11, the motive-fluid - supply
nozzle or inlet 12 leading into the chamber

60 instead of intothe valve-chamber 11, as in |

the applications aforesaid. The chamber 60
is closed at top by a suitable cap 66, and the
stem 65 projects through said cap and through
a sultable stuffing-box therein and is squared

wrench to effect the rotative movement of
the valve 64 as from fime to time required.
The valve 64 is provided with opposite ports

67 and 68, and, accordingly as turned about

the axis of the stem 65 into one or another
position, controls communication between the

supply-nozzle 12 and chamber 60 and ports

61 and 62, leading from said chamber to the
ports 35 and 41 of the valve-chamber 11, as

~shown in Fig. 2, or, as the case may be, be-

- 30

35

tween said nozzle 12 and chamber 60 and a
port 63, leading from: the chamber 60 to the
valve-chamber 11 between the ports 41 and 35.
When the valve 64 is in the former position,
motive fluid will be admitted directly to the
low-pressure piston and an equilibrium of
pressure will be effected upon opposite sides

-~ of the high-pressure piston, the engine oper-

40

45

50

ating under such conditions as a simple en-
gine. YYhen the valve 64 is turned into the
latter position, motive fluid will be admitted
initially to the high-pressure cylinder, ex-

hausted therefrom to the low-pressure cylin-

der, and finally exhausted from the low-press-
ure cylinder, as in the applications aforesaid.

ing the high-pressure piston 3 to be at the
lower extfremity of its stroke, motive fluid is

‘admitted from the supply-nozzle 12 and cham-

ber 60 to the valve-chamber 11 through the
port 65 and from the valve-chamber through
the ports 41 and 38 to the high-pressure cyl-

- inder 1 on the lower side of its piston 3, ef-

55

6o

fecting the upward stroke-of said piston and
of the connected pump-piston 47. These pis-
tons remain stationary at the termination of
the upward stroke until the low-pressure pis-
ton 4 has made a complete downward stroke,
(its initial dowhward stroke being effected by
the slight leakage of motive fluid past the
high-pressure piston 3,) when theslotted plate

- 31 of the low-pressure piston 4 strikes the

collar 29 of the stem of the auxiliary slide-
valve 23 and moves said valve downwardly,

- 80 as to place the interior of the chamber 20

05

above the valve-piston 14 in communication
with the exhaust-chamber 13 through the

‘through the

pressure on the valve-chamber 11 on t_he
valve-piston 16 above that on the opposite

valve-piston 17 therenpon raises the distri-

bution-valve, admitting motive fluid to the
high-pressure cylinder 1 above its piston 5
' ports 35 and 32 and effecting
the succeeding downward stroke of the pis-
tons 3 and 47. The admission and exhaust

| of motive fluid from the high-pressure cylin-

der 1 to the low-pressurecylinder 2 and from
the low-pressure cylinder to the atmosphere

or to a condenser are effected by the distri-

bution-valve, as inthe applications aforesaid,
and,nothavingspecialreference to mypresent

invention, need not be herein again described.
“When it is desired to operate the engine as a
‘simple engine, the direct-admission valve is
at its outer end for the application of a | _
' ' ‘which its ports 67 and 68 register with the ports
61 and 62,leading to the valve-chamber1l,and

turned into the position shown in Fig.2,in

the port 63 is closed. Motive fluid will then,

‘in the position shown in the drawings, be ad-

mitted directly to the low-pressure eylinder

2 above its piston 4 through the ports 35, 56,
and 33, effecting the downward stroke of said
‘piston and of the connected pump-piston 46,

and will likewise be admitted through the
ports 35 and 32 to the high-pressure cylinder

1 on the upper sideof its piston 3 and through
the ports 41 and 38 to said cylinder on the

lower side of its piston, thereby instituting

‘an equilibrium of pressure on the opposite

sides thereof. Upon the elevation of the dis-

tribution-valve by the auxiliary slide-valve
‘at the termination of the stroke of the pis-

tons motive fluid will be correspondinglyad-
mitted directly to the low-pressure cylinder
below its piston and to the high-pressure cyl-
inder on opposite sides of its piston, as re-

quired for the succeeding upward: stroke of

the low-pressure piston, upon which the en-
tire available working pressure is exerted in

this position of the direct-admission valve.
In operation as acompoundengine, assum- |.

I claim as my invention and desire to se-

cure by Letters Patent— |
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1. The combination, substantially as. set

forth, of a compound pumping-engine, a com-
pound compressing-pump having its pistons
connected to those of the engine, a distribu-

tion-valve controlling the admission and ex-

haust of motive fluid to and from the engine-

cylinders, and a direct-admission valve con-

trolling direct supply to the low-pressure pis-
ton and equalization of pressure on opposite
sides of the high-pressure piston. .

2. The combination, substantially as set
forth, of a high-pressure cylinder, a low-press-

ure cylinder, a compound compressing-pump.
‘having its pistons connected to those of the
engine, a. distribution-valve controlling the
‘admission of motive fluid to the high-press-

ure cylinder and the exhaust thereof into and

from the low-pressure cylinder, a chamber

having a supply-inlet, a passage leading from
the supply-chamber to the distribution-valve

ports 24 and 26 and the exhaust-cavily of the | chamber in such relation to the ports thereof
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and of the cylinders as to effeet admission
initially to the high-pressure cylinder and
secondarily from the high to the low press-

ure cylinder, passages leading from the sup-.

ply-chamber to the distribution-valve cham-
ber in such relation to the ports thereof and
of the cylinders as to effect admission 1ini-
tially to the low-pressure cylinder and to es-
tablish equilibrium of pressure in the high-

R L

il

(o pressure cylinder on opposite sides of its pis- |

ton, and a direct-admission valve controlling
the passages from the snpply to the dlstrlbu-
tion-valve chamber.

In testimony whereot I have hereunto set
my hand.

- FRANK MOORE.

YVitllesSes |
J. SNOWDEN BELL,
J. L. RALPH.
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