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- To all whom it may concern:

I3e 1t known that I, CHARLES R. MOORE, 4
Gltlzen of the Umted States, residing at El
mira, in the county of Chemunn‘ and State of

New York, have invented eelt&m new and

- useful Improvements in Pumps, of which the
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following is a specification. |
My 1nvent10n relates to 1mpr0vements in
pamps of the double-acting type, and has to

do more particularly Wlth pumps intended
for fire-engine purposes, wherein the
gers are requlred to travel at a high speed

| mth a comparafively short stroke.

plun-

In this
class of pumps it is essential that the casing

and working parts shall be as compact as.

possible and of as small weight as compatible
with the strength required for high-pressure
water- dellvery It is also essentlal that the
inlet-valves shall be of sufficient number and
capacity to freely admit the water, so that it
shall follow the plunger and fill the pump-

barrel to the full length of the stroke when |

"Here-

the plungeris travelmw at high speed.
tofore much diff

pose on the suction side of pumps of this type,
much lossinefficiencybeingexperienced when

running at high speeds, due to the excessive

lift reqmred of the valves and the necessary
slippage as the valves are reseated upon the
back stroke of the plunger. Moreover, where

- the combined areas of the valve- Opemn gs are
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closely proportioned to the plungerarea much
loss is experienced due to the friction of the
water in passing through the valve-ports. To

-render a pump of thlS type efficient, there-

fore, it is essential that the suctwn-valves

shall be of as large area as possible in order
to reduce friction loss and also to reduce the

lift of the valves in order toavoid undue slip-
page.

It is therefore the obJect of my improve-
ments to provide a com pact and strong pump
in which the valve partitions and eha,mbels

- shall be so arra,nf:-'ed and positioned as to in-
| 'erease the e:

i‘icmney in a given size of pump.

A further object is to so arrange the work-
“ing chambers of the pump as to bring both
the suction and discharge valves lnto ¢lose
pI‘Olelty tothe plunﬂ‘els, and thereby reduce
the air-spaces to a minimum, and a final ob-
;ject is to pr ovide valve- ehambels 80 arranwed

culty has been experienced |
in providing sufficient valve area for this pur-

I for the outlet or delivery gates.

'that all the VELlVEb poth suction and deliv-
ery, may be qmckly got at for purposes of
| renewal or repair through adequate open-
‘ings closed by screw-caps instead of bolted
plates, as is now the general practice, the
l' screw-cap being more qmekly removable and

susceptible of belng gwen a more water-tight
| packing.
| Iattaininyobjects by means of the arrange-

‘ment and construction of the several parts of
| the pump, as illustrated in the accompany-
ing drawings, in which—
| Flo'urel 1enresents a front elevation of my
i_lmproved pump; Fig. 2, a plan view of the
same, partlyin Sectlon on the line22 in Fig.
1; Fig. 3, a vertical seetlon on a larger seale
011 hue 3 3 in Kig. 2; Plﬂ' 4, a detall show-
ing a section on lme f_-'L 4 in Fl 2; and Fig. 5
& section on the line 55 in Flfr 2, showmrr
‘the parts somewhat dlstmted for the purposes
of illustration.

Like lettels refer to like parts in the sev-
] eral views.

A represents the main pump- easmg, which
comprises substantially two cylinders inte-
grally united and having also integrally
| formed therewith the p:.:ertmns and walls

which form the suction and pressure cham-

| bers, the valve-partitions, both suction and

dehvery the suction-inlet, and the conneec-
tions for the vacuum and air chambers and
The heads,
both at top and bottom of the main-casing
cylinders, are contracted at B and are closed
by screw-caps C, these caps being provided
with annular packing-ribs adapted tosetinto
grooves cut in the heads upon packing-rings,
of lead or other suitable material, as indi-
catedatec. The uppercapsare pmmded with
stuffing-boxes at D, through which pass the

| pluno*el rods E. At the for ward sides of the

casing-cylinders are substantially rectangu-
| lar projections F F, set at an angle, substan-
tially as shown, and for ming mtelcommum-
cating preasm-e-ehambers P, Thefront walls
of these pressure-chambeérs are provided with
hand-holes, closed by the screw-caps G, op-
- posite each set of delivery-valves, these caps
being formed substantlally in the same man-
ner as the head-caps C and being packed in
the same way by lead or other packmw rings

or washels g. These caps C and G will be
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provided with spanner-holes, as indicated, or
notches for the purpose of setting them up or
loosening them for removal. At H the pres-
sure - chambers are provided with screw-
threaded openings to receive the usual shut-
off gates, to which the hose is coupled. In-

stead of one outlet at the center of each cham-.

ber, as shown, I may have two outlets at each

~ side in the larger sizes of pumps, thereby pro-
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viding for leading off four lines of hose in-
stead of two, as in the present instance.
the back of the main casing is a transverse
cylindrical offset J, provided at each end with
screw-threads at I to receive the connections
for the suction-hose couplings.
drical offset J permits of the insertion of a
strainer extending from one side to the other
between the suctlon -openings. Offsets K are
provided opposite each cylinder to recaive
the usual vacuum-chambers, and at L at the

top of the pressure-chambers is an opening |

which leads to the air-chamber connection,
(not shown,) which is flanged and bolted in
place in the customary manner.

At the center of each cylinder of the main
casing is a barrel M, preferably provided
with a removable lining N, through which
travels the plunger O, attached to the rod K.
Encircling the top and bottom of the barrels
M are theoutwardly-inelined valve-partitions
(, around which are disposed the valve-seats

tapped openings in said partitions. By this
angular arrangement of these partitions it

given diameters of pump-barrel and main-
casing cylinder. Moreover, it will be evi-

~dent that since the valve-seats point to a com-

40

45

50

535

6o

mon center a smaller opening for the eylin-

enabled to use screw-caps instead of bolted
plates for these closures. The valve-open-
ings may be readily got at, when the cylinder
heads or caps are off, for the purpose of pre-
paring them to receive the valve-seats and
for inserting the valve-seats therein, and the
valves themselvesmay be quickly and easily
placed in position or removed for repairs.
addition to this it will be seen that the valves
are set close around the plunger at each end
of its stroke and that therefore the working
chambers between the suction and delivery
valves are reduced in area, thereby also re-
ducing the air-spaces at the ends of the plan-
ger - strokes. Surrounding the barrels be-
tween the partitions (Q is a common suction-
chamber S, into which the suction connection
J opens.

The continuity of the conical partitions Q
1s broken toward the front of the pump op-

posite the pressure-chambers PP by the down-

wardly-inelined partitions T, terminating in

the dividing-partition U, whereby are formed

two longitudinal passages leading from the
ends of the barrels to the delwely valves.

At

The cylin-

In

ing.
‘ribs and braces may be formed where needed
to stiffen the various walls and partitions

‘when casting the pump.
der-heads is permissible, and 1 am therefore |

Ssur
passes across from one pump - barrel to the
~other, and at the center of this partition I
provide a passage 7, adapted to be opened

741,813

cal partitions V, which are provided with
valve-seats W in the usual -way, as will be

seen in TFig. 4. There are three delivery-

valves for each end of the pump, the valve-
seats being arranged so that the single valves
are placed 0pp031te one another tqwa,rd the
center, thereby permitting the walls T of the
working chambers to be inclined toward one

.anothm, and so redueing the area of these
“chbambers cor respondmcrly

It will be noted
in this connection that the valves at each

“end are in the proportion of five suction to
“three delivery, from which fact it will be seen
that the inflow from the suction-chamber will
“be ample to fill the working chambers at all
times, even when running at very high speed.

From an inspection of Fig. 5 it will be seen
that the delivery- valves are all accessible
upon removing the screw-cips G and that
there is ample opening provided for the 1n-
sertion of tools to prepare the valve-openings

to recelve the valve-seats W and for insert-
-1ng or replacing the valves.
-tion I may say that I preferably use a stud
for the valves, which is screwed fast to the
“valve-seats, the outer end of the stud being
-screw-threaded to receive a pronged nut 1,
“whichlatter isheld from unserewing by means
of a split pin passed through a hole at the
end of the stud, as indicated more clearly in
'; Fig. o,

R, which are screwed into suitably bored and |

In this connec-

LI 4 ¥y

In order to brace and sti

en the front walls

of the pressure-chambers P, I connect them

“with the rear wallg at the center,
will be evident that an increased valve area |

can be attained in the space between any |

as indi-
cated at X in Fig. 3, with a brace-bar formed
integrally therewith in the process of cast-
In like manner other strengthening

Between the suction- chamber S and pres-
e - chambers P is a partition Y, which

and closed by a valve z, controlled by the
hand-wheel 2" on a valve-stem which passes
out at the front through a suitable stulling-

‘box. When open, this passage Z forms a com-
‘munication from the pressure to the suction
side of the pump and permits the water to

circulate from one side to the other when the
plangers are in operation and the delivery-

valves are closed down for any reason, as 1s

frequently required when a ﬁre-enﬂ*ine 1S In

service.

In the smaller sizes of pumps I will use two

delivery-valves at each end instead of three,

as shown in the accompanying drawings, and
the suction-valves will be correspondingly re-
duced in size and increased in number, there-

by permitting me to bring the casing-cylin-

ders closer to the pump-barrels and render-
ing the pump still more compaect. Other va-
riations in the details of eonstruction may be
made without departing from the spirit of my

These delivery-valves are set upon the verti- | invention, and I do not, therefore restrict my-
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‘self to the precise structural arrangement as

iliustrated herewith. Myimprovements may

also be applied to single-cylinder as well as

double-cylinder pumps.
The operation of a pump of this type is well
understood, and a detailed deserlptlon there-

of is themfore not required.,
- Having described the novel features of my -

1mproved pump, what I claim as my inven-

tion, and desire to secure by Letters Patenb

18—

1. In a pump, the comblnatlon of a casing,
a pump-barrel centrally located therein, in-
clined valved pa,rtltlons extending ar ound be-

tween the casing and each end of the barrel,:

a discharge- chamber valved passages lead-

ing to said chamber from the spaces formed
~at each end of the casing outside said parti-

tions, a suction connectm_n leading into the
water- chamber formed between the casing
and pump-barrel, and an outlet fmm the dlS-

- ¢charge-chamber.
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2. In a pump, the commnatwn of a casing.
having its ends contracted and closed by re- |

movable caps,a pump-barrel centrallylocated
in said casing, outwardly-inclined partitions
extending around between the casing and

each end of the barrel,valves disposed around
sald partitions and pointing to common cen-

ters outside the casing-heads, a discharge-
chamber, valved passages leading to saild
chamber from the spaces formed between said
partitions and the. casing-heads, a suction

connection leading into the watel -chamber
formed between the casing and pump-barrel,

and an outlet from the discharge-chamber.
3. Ina puinp, the combination of a casing,
a pump-barrel centrally located therein, out-

~ wardly-inclined valved partitions extending

40

45

50

around between the casing and each end of
the barrel, longitudinal passages. breaking
through said partitions at one side of the bar

rel, a centl al transverse partition separa,tmfr

said passages, a discharge-chamber separated

from said passages by valved partitions, a

suction connection leading into the water-
chamber formed between the casing and

pump-barrel, and an outlet from the dis-

charge-chamber.
4. In a pump, the combma,tlon of a casing
having its ends contracted and closed by

serew-caps, a pump-barrel centrally located

~in said casing, outwardly- inclined partitions

53
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extendm{fr around between the casing and
each end of the barrel,valves disposed around
said partitions and pointing to common cen-

ters outside the casing-heads, longitudinal
passages breaking thr oun'h said par t1t10ns ab
one side of the b_a,rrel acentral transyerse par-

tition separating said passages, a discharge-
chamber separated from said passages by

valved partitions, a suction connection lead-
ing into the water-chamber formed between

the casing and pump-barrel, and an outleb

from the d1scharge chamber.

5. In a pump, the combination .Of a casing

being contracted and closed by removable

caps, a pump-barrel centrally located in each

of said eylinders, outwardly-inclined parti-

and barrels at each end thereof, valves dis-
posed around said partitions and pointing to
common centers outside the casing -heads,
longitudinal passages breaking throurrh sald

: partltlons at the sides of the pump- bauelb ,
central transverse partitions separating said

passages, discharge-chambers sepa,rated from

‘said passages by valved partitions, said cham-

bers being set at an angle to and intercom-
municating with one anothm hand - holes
closed by 1emovable caps in the outer walls

of said chambers opposite each group of dis-
charge-valves, a partition running across be--

tween the barrels whereby a common water-

| integrally united, the ends of said cylinders

tionsextending around between the cylinders -
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chamberis formed around the barrels behind

the discharge-chambers, a suction connection

( leading into said water- ehamber and outlets |

from the discharge-chambers.

9o

6. In a pump, the combination of a easing

comprising two cylinders set side by side and
integrally umted a pump-barrel centrally lo-
eated in eachof said cylinders, outwardly-in-

| clined partitions earrying suetion-valves ex-
tending around between the cylinders and-
barrels at each end thereof, longitudinal pas-

sages breaking through said parmtmns at the

,31de‘3 of the pump-barrels, central transverse

partitionsseparating said passages,discharge-

chambers separated from sald passages by'

valved partitions, said chambers being set at

an angle to and intercommunicating mth one

anothm, a partition running across between

‘the barrels whereby a common water-cham-
ber is formed around the barrels behind the

discharge - chambers, a suction connection
leading into said water-chamber, and outlets
from the discharge-chambers. |

7. In a pump, the combination of a casing
comprising two cylinders set side by side and

integrally umted a pump - barrel centrally
'located in each of said cylinders, partitions

carrying suction-valves extending around
between the cylinders and barrels at each
end thereof, longitudinal passages breaking
through said pmﬁtlons at the sides of the
pump- ba.mels central transverse partitions

separating said passages, discharge-chambers
| sepa,rated from said passages by valved par-
, said chambers being set at an angle

titions
to and mtm communicating with one anOthel

a partition running across between the bar-

rels whereby a common water-chamber 18

formed around the barrels behind the dis-

charge-chambers, and a hand-operated valve
in sald partition whereby communication
may be opened between the suetlon and dis-
charge sides of the pump.

8. In apump, the combination of a easing
a pump-barrel centrally located therein, par-

titions extending around between the casing

and barrel at eaeh end thereof, suctmn-va,lves

- comprising two cyhndels set side by side and [ carried thereby, longitudinal passages at one

95
100
105
II0
115 |
120

125

, 130



5

10

side of the barrel breaking through said par-
titions, a central transverse partition sepa-
rating said passages, and a discharge-cham-
ber separated from said passages by valved
partitions.

9. In a pump, the éombina‘tion of a casing,'

a pump-barrel centrally located therein, par-
titions extending around between the casing
and barrel at each end thereof, suction-valves
carried thereby, longitudinal passages at one
side of the barrel breaking through said par-
titions, a central transverse partition sepa-

741,813

| rating said passages, and a discharge-cham-

ber separated from said passages by valved
partitions, the discharge-valves at each end
being so grouped as to be accessible through
hand-holes provided in the outer wall of said
chamber opposite each group.
~Intestimony whereof I have affixed my sig-
nature in presence of two witnesses.
- CHARLES R. MOORE.
Witnesses: =
CHARLES O. EACKER,
M. E. VERBECK.
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