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To all whom it may concerm:

Be it known that I, GEORGE E. WHITNEY,
a citizen of the United States, residing at
Boston, in the county of Suffolk and State of
Massachusetts, have invented an Improve-
ment in Pamps, of which the following de-
seription, in connection with the accompany-
ing drawings, is a specification, like letters on
the drawings representing like parts.

My invention has for its object to provide
anovel and improved pump adapted for any
of the uses to which pumps are ordinarily ap-
plied. My invention, however, is particu-
larly useful in connection with and is de-
signed with especial reference to motor-ve-
hicles where it is desirable to use a pump of
the smallest possible size and of the highest
efficiency.

In .pumps as ordinarily constructed and
adapted for the above use there is a rela-
tively large amount of clearance between the
plunger and the inlet and discharge valves,
and this clearance is aseriousobjection. For
ingtance, if the water in the supply-tank be-
comes exhausted, or if there be any leak in
any of the supply connections, air will be
drawn into the pump-cylinder, and so much
of this air as is contained in or can be com-
pressed into this clearance cannot be expelled
from the cylinder by the reciprocations of the
plunger, and the air thus compressed into this
clearance by successive strokes of the plunger
soon reaches such a pressure that even when
expanded to fill the entire cylinder upon the
upstroke of the plunger it prevents the lift-
ing of the inlet or suction valve, and conse-
quently prevents the entrance of water to the
pump-cylinder after the tank has been re-
filled or the leak stopped. The pump is then
“air-locked,” as it is commonly known. This
is particularly dangerous when the pump is
used in connection with any form of auto-
matic regulator, for reliance being placed
upon the regulator the latter will frequently
call for more water while the pump is thus
air-locked and unable to meet the demand.
Great difficulty is also encountered in pro-
viding pumps that are cheaply and compactly
made and in which the valve-closures are
sufficiently tight to insure permanent suc-
cessful operation of the pump. -

One aim of my present invention is to pro-
vide a pump having so little clearance that
when pumping againstany ordinary pressure
it is impossible to compress therein a suffi-
cient volume of air to prevent the lifting of
the inlet valve or valves on the return stroke
of the plunger. My invention also aims to
otherwise simplify and improve a pump so
thatit may be safely relied upon to perform
its intended functions at all times,

In the drawings, Figure 1 is a vertical sec-
tion of a pump, illustrating one form of my

invention; Fig. 2, a cross-section taken on.

the dotted line 2 2, Fig. 1; and Fig. 3, a dia-
grammatic view illustrating one manner of
using my improved pump in connection with
motor-vehicles.

Referring to the drawings in the particular
form of my invention there shown, a is the
pump barrel or cylinder of suitable capacity
and construction,it being here shown as coun-
terbored at o’ to receive the packing a? held
in place by the gland ¢’ acted upon by the
internally-threaded nut a serewed upon the
threaded exterior of the end of the pump-eyl-
inder. Instead of theparticular form of pack-
ing here shown any other well-known means
may be employed for maintaining proper
working fit between the plunger and the
pump-cylinder. ’

The pump-cylinder is shown provided with
a ring-like lip b, between which and the nut
b', also threaded upon the exterior of the cyl-
inder, may be clamped any suitable support
for the pump to hold the latter in working
position. Witkin the pump-cylinder is ar-
ranged the plunger or piston ¢, that may be
of suitable shape and construction and of
proper length determined by the stroke of the
pump. As here shown, the said plunger is
tubular in form and has threaded in its lower
end the plugor head ¢, to which is jointed at
¢? the lower forked end of the pitman or con-

mnecting-rod¢®. Theconnecting-rod extendsup-

wardly within the tubular portion of the plun-
ger and beyond the upper end of the latter
is jointed at ¢* or otherwise suitably connect-
ed to a working part of the engine A, Fig. 3,
orother means forreciprocating said plunger.

The lower end of the.pump-cylinder a is
shown as formed to provide the annular con-
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ical valve-seat d, within which enters the in-
let-passage d', with which the inlet-pipe of
the pump is connected in usual manner. The
inlet-valve is shown at d* and is preferably
in the form of a ball, because I have found
in practice that a ball-valve may be more
safely relied upon to maintain permanently
a tight fit with its seat than any other form
of valve. I attribute this largely to the fact
that when the ball is lifted from its seat by
the action of the inflowing fluid itis kept con-
stantly turning or moving, and thus rarely
presents the same portion of its surface twice
in sueccession in contact with its seat.

It will be noticed that the inlet-valve d? is
substantially wholly within the pump-eylin-

. der, in the walls of whieh its seat is formed,

and that the movement of the valve in lift-

ing from its seat likewise- is within the said.

cyhndex In other words, its movements are
substantially wholly within the limits of the
stroke of the plunger, the latter being recessed

or cupped at its end, as at ¢?, to clear said”
Thus when the plunger is in its low-’
ermost position its end practically meets the

valve.

end of the eylinder surrounding the valve,
and the walls of its cup-shaped depression
substantially fit the valve itself, so that,prac-
tically speaking, all clearance is ehmmated

The pump-cylinder ¢ at its delivery end

and at one side is shown perforated, as at e,.

. to provide a discharge port or passage, the
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same entering an annular conical discharge- -
valve seat e, also formed in or‘on. “the- Wall’
of the said cylinder, but opening exteriorly
therefrom and preferably within the thiead-

ednipplee”. In thedischarge-passage forined
vnthm this nipple ¢* and “seated: upon the
seat ¢ is the discharge-valve €%, also prefer-
ably spherical in shape for reasons above
stated. The discharge-pipe is connected in
suitable manner, as by the coupling ¢t, with
the nipple e
yet it is"useful to hold the discharge-valve ¢°
lightly to its- seat by a sp"mo—such for in-
stance, asindicated at e®—interposed between
the Valve and the wires ¢, properly supported
withinsaid nipple. By forming the two valve-
seats d and ¢’ in the wall of the pump-cylin-
der itself I am enabled to bring the two seats
into such close proximity to the plunger and
to each other that the clearance is reduced to
a minimam, as is apparent from the drawing
Fig. 1, a.nd it is perfectly evident that any
ﬂma whethel water or air, that may be drawn
intothe pump-cylinderin ustbe completely ex-
pelled, or substantially so, therefrom at each
downstroke of the plunger. Thus there can
uever be-sufficient air or fluid compressed
within the pump-cylinder and the connec-

. tions leading thereto upon the downstroke

65

of the plunger to prevent proper lifting of the
inlet-valve under the action of the water seek-
ing to enter the eylinder through the inlet-
passage d'.

Referring to Fm 3, the water -tank of a
typical motor- vehicle 1s indicated at W, the

.capacity.

‘While not always necessary, -

inlet-pipe w leading therefrom and being
connected with theinlet-passage of the pump.
The delivery-passage e of the pump is shown
connected with thedelivery-pipe«’,thatleads
to the boiler, with a by-pass «?, leading back
again to the water-tank under the control of
a valve located, for instance, at w? and with
a check-valve at w* to prevent water from the
boiler entering the by-pass. The whole ca-
pacity of the pump may be relied upon at all
times, -and the portion thereof that is deliv-

ered into the boiler may be regulated at will -
'by opening or closing the valve w3, that regu-

lates the pr opormon of the pump dellvery
that will return through the by-pass to the
water-tank.

It will be apparent from the. foregoing de-
seription and from the drawings th'Lt a pump

-made in accordance with my 1nvent10n is ex-

tremely compact, in fact being reduced almost
to the smallest possible dimensions for a given
It is also extremely cheap to manu-
facture, for the entire cylinderis in one body
or casting, and the cylinder may be bored out

‘and the inner valve-seat formed at a single

operation by boring straight in from the top
and the discharge-passage with the discha.rge~
valve seat similarly formed by boring in from
theside. More than this, the amanvement
of the valve-seats as shown and descrlbed
insures always a proper operation of the pump

without any objectionable clearance.

‘While I have here shown and described my
invention in the best form yet devised by me,
my invention is not restricted to the particu-
lar form shown and deseribed, for it is evi-
dent that.it may be varied in many particu-
lars as to arrangement and construction with-
out departing from the spirit and scope of
myinvention, and while I prefer to use ball-
valves, for reasons hereinbefore stated, ob-
viously any well-known or suitable. form of
valve may be used.

"Having deseribed my 1nvent10n and with-
out lunltln‘r myselfasto details, what I elaim,
and desire to secure by Letters Patent, iS5m0

1. The herein-described pump comprising

' a cylinder having an inlet-passage in one of

its ends, and.a ball-valve therefor contained
substantially wholly in said e¢ylinder, a plun-
ger cup-shaped at its end to receive closely
the said ball-valve when the latter is seated,
an outlet-passage leading laterally from said

cylinder at its delivery end and provided-

with an outwardly-directed valve-seat formed
in the wall of said cylinder, a ball- valve
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therefor in and controlling said outlet-pas-

sage, saild ball-valve when seated being sub-
stantially tangent to the inner circumference

-of ‘said cylinder whereby substantially all

clearance is eliminated at the end of a plun-
ger-stroke.

2. The herein-described pump comprising
a one-piece body, bored longitudinally to pro-
vide a pump-cylinder having an inlet-passage
in one of its ends and a ball-valve therefor
contained substantially wholly in said ¢ylin-
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der,alaterally-extended portion on said body,
bored to provide an outlet-passage for and
at the end of said eylinder, an outwardly-
directed valve-seat formed in the wall of said
cylinder and a spring-supported ball-valve
therefor in and controlling said outlet-pas-
sage, said valve when seated heing substan-

tially tangent to the inner circumference of |

said eylinder, and a plunger cup-shaped at
o its end to receive closely the said inlet ball-

valve when the latter is seated, whereby sub-

stantially all clearance is eliminated at the

end of a plunger-stroke.
In testimony whereof I have signed my

name to this specification in the presence of 15

two subscribing witnesses. »
_ GEORGE E. WHITNEY.
Witnesses. o :
FREDERICK L. EMERY.
ANNiE E. CHESLEY.
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