No. 710,030. | N  Patentsd Sept. 30, 1902.
' C. C. WORTHINGTON. _

PUMP.

(Application fited Aug. 23, 1900.)

- /7

B . /01| Co== L |
| | : 1: . e
e - ehkomzh b Ml N b grassly
] 1 - o — G= e
e ————=hl| R | THT I /3 |




UNITED STATES

PaTeEnT OFFICE.

CHARLES C. WORTHINGTON, OF DUNNFIELD,

NEW JERSEY.

PUMP.

SPECIFICATION fovmmg' pa,rt of Letters Patent No, 710 030, dated September 30, 19082.

Apnhca.tlnn filed ﬂugust 23 1900, Serml No 27,781,

(No model.)

. To all whom it may concermn:

10

20

30

35

40

45

5O

Beit knownthat I, CHARLES C. WORTHING- |

TON, a citizen of the United States, residing

at Dunnfield, county of Warren, and State of

New Jersey, have invented certain new and |

useful Improvements in Pumps, fully de-
scribed and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

The ob;]ect of the present invention is to
provide an improved pump construction es-
pecially adapted for that class of pumps used
with high pressures and known.generally in
the trade as *‘ pressure-pumps,” the high pres-
sure with which these pumps are used re-:

quiring special construction and packing.
In an approved form of such pressure-pumps
separate plungers are used for the opposite
ends, and connection to one plunﬂ'er 1s made
dueetly from the cross-head between the
pump and power ends, and counection to the
other plunger is made beyond the end of the

pump through side rods forming a connection
between the main cross-head and across-head
beyond the pump end. This permifts-. the.

plungers to be packed outside the pump-

chamber, at opposite ends of the latter, but
increases the length of the pump and is ob--|
jectionable because of the moving parts be--
vond the pump end and on account of the
use of the heavy side rods for transmitting:

the power from one cross-head fo the other

In duplex pumping-engines also, in which

compensating cylinders are employed, the

compensating cylinders, which may be ap-

plied to either of the cross-heads, act directly
only upon one of the plungers. |

Another form of outside-packed -plunwel-'
- pump which has been used largely employs-

separate pump-chambers for the opposite
ends of the pump, which are separated sufii-
ciently to provide space for packing the
plungers between them, the plungers for op-

posite ends being made usually in the form

of a single contmuous planger, although two
plunqms suitably connected end to end may
be used. In this construction it is obvious

that the power is transmitted to the plungers
from one end only of the plunger construc-
tion, the length of the pump structure is in-
creased by the separation of the pump-cham-
bers in addition to the space required for the

pensating action.

| er oss-head between the pu mp and powel ends,

and the compensating cylinders when em-
ployed actdirectlyonlyon one end of the long-
plunger construection.

55

The present invention provides a pump

construction which enables the plungers to
be readily packed as desirable in pressure-
pumps, while at the same time 1t reduces the

‘length of the apparatus and secures a very
compact, strong,
with the power applied directly to both plun-

and durable construction,

gersand without moving parts beyond theend

of the pump and with the plangers connected

directly together and directly to the single
central cross-head required. In connection

with the compensating cylinders, moreover,

this construction applies the compensating
load directly and equally on both plungers,
securing a more efficient and uniform com-
I secure these results and
otherimportantadvantages by usingseparate

pump-chambers for the opposwe ends of the
pump, with the power attachment for the
_plungers between the chambers, so that the

power 18 applied equally and dueetly to the
plungers for the two chambers. In construec-
tions employmﬂ' compensating cylinders these
compensating cylinders also are connected to

‘thé cross-head between the pump- -chambers

and act directly upon both plangers.
For a fnll undérstanding of theinvention a
detailed description of a construction em-

~bodying the same in its preferred form as ap-
plied in connection with a duplex steam

pumping-engine of a well-known type will be
given in connection with the accompanying

drawings, forming a part of this specification,

and the features forming the invention will
then be specifically pointed out in the claims.
In the drawings, Figure 1 1s a side eleva-

‘tion of the pumping-engine with a portion of
the pump-cradle broken away to show the

connection of the compensa,tmﬂ' pistons to the
cross-head:. Fig. 2 is a plan view of the same.
Fig. 3 is an end elevation of the pump end.
Referring to said drawings, the steam end
of the pumping-engine shown’ is of a well-
known form manufactured by Henry R.
Worthingtonandisshown as acompound cut-

off engine having high and low pressure cylin-

ders A Band A’ B’ on oppositesides,the valves

| of these steam-cylinders being actuated in
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by the pistons on the opposite side and for
cut-off by their own pistons. The high-pres-

sure pistons are connected to the low-pres-

sure pistons through the eylinder-heads, and
the low-pressure pistons are connected by
side rods 10 to the pump cross-head, all as
now common in such pumping-engines, ex-
cept that the cross-head is between the pump-
chambers, as presently to be desecribed, in-
stead of between the steam and pump ends.

Referring now to the pump end, this has

on opposite sides the two separate pump-

chambers C D and C'D’, ecorresponding to the

steam-cylinders A B and A’ B’, and in these

pump - chambers work the plungers E E'.

These plungers E E', whether each consist-

ing of two separate plungers or of a single
continuous plunger, areconnected midway of
their length to the cross-heads ¥ I, to which
the power is transmitted by side rods 10. To
these same cross-heads I F' are directly con-
nected the pistons P of compensating ¢ylin-
ders G G’ on opposite sides of the engine,
which compensating cylinders may be of any
approved construction. The pistons PP are

-shown as connected to the ecross-heads by
bowls 1, entering recesses in the cross-heads, -
s0 that as the cross-heads reciprocate the

pistons P move in and out of the compensat-
ing c¢ylinders G G’ and the compensating eyl-
inders swing on their journals 13, the pres-
sure in the compensating cylinders applied
through the pistons P thus alternately op-
posing and assisting the steam - pistons, as
usual 1n such compensating -cylinder con-
structions. The plungers E K’ are shown as
packed between the pump-chambers by pack-
ing 12 of the usual form in outside-packed
plunger-pumps. Above the pump-chambers
C D C' D" are mounted the valve-pots 11, of
suitable form, connecting with the suction-
main I and force-main I in the usual man-
ner, as shown, or through any othersuitable
connections.

1t will be seen that this connection of the
power to the pump-plungers between the
pump-chambers secures a very compact and
strong pump construction, avoiding all mov-
Iing parts beyond the pump end, while at the
same time the power is directly and equally
applied to both plungers, a single cross-head
serving to transmit the power directly to both

710,030

the usual manner for admission and exhaust | plungers and to and from the compensating

cylinders. It will be seen also that the
power of the compensating cylindersis so ap-
plied that the compensating load is brought
directly and equally upon both plungers, as-
suring a smooth, uniform, and efiicient com-
pensating action. The separation of the
pump-chambers for the cross-head between

them involves a lengthening of the pump end

as compared with constructions in which the
pump-chambers are separated only for plun-
ger-packing; but this i1s more than compen-
sated for by the omission of the cross-head
space between tbe power and pump ends re-
quired in previous constructions, so that a
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material reduction in the total length of the

apparatus is secured. Moreover, the in-
creased space between the pump-chambers
is desirable for convenience in packing.

It will be nnderstood that the invention is
not limited to the construction of pump
shown, this being selected only asa pumping-
engine well adapted for illustration of the
invention; but the invention is applicable
also generally in pump construction.

What I claim is— |
- 1. A direct-acting steam-pump having sep-
arate chambers for the opposite ends of the
pump, a cross-head between sald chambers

with the plungers forthe opposite pump ends

on opposite sides of the cross-head, connec-

‘tions from the steain piston or pistons to said
cross - head, and compensating mechanism

connected to said cross-head, substantially
as described.

2. A duplex direct-acting steam pumping-
engine having separate chambers for the op-
posite ends of the pump, a cross-head be-
tween sald chamberson each side of the pump
with the plungers for the opposite ends of
the pump on opposite sides of the cross-
heads, connections from the steam-pistons to
sald cross-heads, and compensating eylinders
connected to said cross-heads, substantially
as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

CHARLES C. WORTIIINGTON.

Witnesses:
C. J. SAWYER,
A. A. V. BOURKE.
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