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Application filed October 25, 1926, Serial No. 144,124, and in Greét Britain October 31, 1925.

This invention relates to reciprocating
pumps, and its object is to provide a pump
of this kind in ‘which no. clearance space be-
tween the end of the plunger and the end of
the pump barrel is necessary. ’

According to the present invention, a re--

ciprocating pump is provided in which the
end of the pump barrel is constituted by a
valve structure comprising suction and de-
livery valves adapated to open automatically
at the alternate suction and delivery strokes
respectively of the pump plunger, which
structure is so arranged that the delivery
valve thereof is pressed by spring means
against a seating on the adjacent part of the
pump barrel and the suction valve is pressed
by spring means against a seating on the ad-
jacent part of the delivery valve, the arrange.
ment of the pump being such that the pump
plunger comes into contact with the adjacent
surface of the valve structure at or near the
end of each outward stroke and forces open
the delivery valve against the action of the re-
silient means so as to completely expel the
fluid drawn into the barrel at the preceding
inward stroke. :

In this kind of reciprocating pump, as is
well known, no clearance space between the
end of the plunger and the end of the pump
barrel is necessary, the plunger coming into
contact with the adjacent surface of the valve
strueture at or near the end of each outward
stroke and forcing open the delivery valve
against the action of its spring means so as to
completely expel the fluid drawn into the
barrel at the preceding inward stroke.

According to the present invention, we pro-
vide a reciprocating pump of the kind stated
comprising a casing constituting a support-

ing base for the pump, a pump barrel mount-

ed on the said casing; and valve means com-

. prising a stationary structure and a movable
tl
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stracture forming concentric suction and de--

livery valves at the end of the pump barrel,
the arrangement being such that the whole
valve means when desired can be readily re-
moved from the casing en bloc. Preferably
the arrangement is also such that variation
can be made in the pressure of the delivery
valve against the end of the pump barrel.
In the casing, a separate suction chamber

may be formed below the valve means. More..

over, in order to vary the pressure of the de-
livery valve and adapt the whole valve means
for ready removal as aforesaid, we may pro-

vide a screw adjustment device adapted to
operate on the spring means of the delivery’
valve. I ' L

Preferably the valve structure comprises a
delivery valve and a suction valve both con-
centric with the pump barrel and having their
upper surfaces in the same plane, the delivery
vaive being pressed by spring means against
a seating on the contiguous part of the pump.
barrel and the suction valve being pressed
by spring means against a seating on the ad-
jacent part of the delivery valve. :

A convenient form of the invention as ap-
plied to a vertical plunger pump is illustrated,
by way of example, in the annexed drawing,
in which :— "

Fig. 1 is a view of the
tional elevation: » :

Fig. 2 is a side view of the pump (in out-
side elevation) and a housing (in section) for
lagging purposes.

Referring to the drawing :— .

The valve structure of the pump comprises
a cylindrical sleeve 1, the interior of which
is adapted to constitute part of the suction
passage 2 leading into the pump barrel 3.
The delivery valve 4 of the pump consists. of-
a bevelled annular collar formed outside and
at the top of the sleeve 1, and, as clearly shown
in Fig. 1, said valve 4 is substantially of the
same diameter asthe pump-barrel 3. Thesuc-
tion valve 5 is formed by a mushroom piece
of which the upper surface is normally flush
with the upper surface of the delivery. valve
4 (see Fig. 1), the suction valve 5 and de-
livery valve 4 being concentric with each
other, : : -

The sleeve 1 of the valve structure is slid-

pump in half-sec-

rectly beneath the pump barrel 8 by a hori-

zontal wall 7 forming part of a casing 8 which

encloses the valve structure. -The delivery
chamber 9 of the pump is formed by the part

‘of the casing 8 above the wall 7, the suction

chamber 10 being formed by the portion of
the casing below said wall.

On the bottom edge of the pump barrel 3, a
bevelled seating 11, correspending to the

~bevelled edge 12 of the delivery valve 4, is -
provided, the delivery valve being held on’

this seating 11 by a spring 18 arranged out-
side the sleeve 1 between the valve 4 and a
screw-threaded collar 14 adjustable on the
screw thread 15 of the gland 6. -

The suction valve 5 is slidable vertically in
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a spider 16 formed integral with the sleeve 1
and is normally held down upon its annular
seating 17 flush with the delivery valve 4 by
means of a spring 18.

During the upward stroke of the pump
plunger 19, the suction valve 5 is drawn up-

wards against the pressure of the spring 18,50

as to admit fluid to the barrel 3 of the pump.
Throughout this stroke the delivery valve 4
is held against its seating 11 by the spring 13.
On the downward stroke of the plunger 19,
the delivery valve 4 is forced off its seating 11
against the pressure of said spring 13 and
fluid is forced out of the barrel 3 through the

‘delivery valve 4, the suction valve 5 being

held closed by its spring 18.

The stroke of the plunger 19 is such that
slightly before the end of the outward stroke,
the end of the plunger comes into contact with
the plane or flush upper surface 20 of the
valve structure, thereby completely expeliing
all the fluid between the said plunger 19 and
the said surface 20. - The valve structure, un-
der the action of the spring 13, follows up
the plunger 19 until the structure is brought
to rest by contact of the delivery valve 4 with
its seating 11 on the pump barrel 8.

In order to ensure that the valve structure
does so follow the plunger 19, the spring 13
should have sufficient strength to overcome
the tendency of the fluid to pass upwards be-
hind the plunger 19 and exert pressure on the
top 20 of the valve structure. = For this pur-

‘pose, the spring 13 is made, 1 practice, so
b =) 3 b)

that the pressure exerted thereby exceeds the
pressure that would be exerted by the fluid on
the area at the top of the valve structure rep-
resenting the difference in area between the
upper surface 20 of said structure and the an-
nular under surface of the delivery valve 4.

By means of the screw adjustment 14:15,

“the valve structure along with the gland 6

can be removed en-bloc from the casing 8
through the.opening 21, which latter is nor-
mally closed by the fluid tight door 22. To
allow the valve structure and gland 6 to pass
through said opening 21, the collar 16 is first

~ turned on the said gland so as to move down-

50

wards from the delivery valve 4. This down-
ward movement of the collar 16 releases the
pressure of the spring 13 on the valve struc-

- ture so that the same can slide down within
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the gland 6, thereby reducing the overall
heigﬁt of said. structure and gland, and
making possible their removal and subse-
quentreplacement en bloc. The screw adjust-
ment -14:15 also enables small adjustments

‘to be made in the pressure of the spring 13.

In Fig. 2, a housing 28 is shown, the pur-
pose of which is to provide an enclosed space
round the pump for insulating purposes, lag-
ging material being packed between the out-
side of the pump and the inside of the said
housing. Opposite to the door 22 of the cas-

_ing 8, the housing 23 is provided with an

1,688,078

opening 24 fitted with a cover 25, by which
means access is readily obtained to the said
opening 21 and the valve structure, the lag-
ging between the cover 25 and the door 22 be-
ing in the form of a rectangular plug movable
with the cover 25.

With the foregoing arrangement, it will be
understood that since no_clearance space is
required between the end of the plunger and
the end of the pump barrel, the fluid drawn
into said barrel at each suction stroke.of the
plunger is completely expelled by the next
delivery stroke. ~ In this manner, a pumping
action is obtained which is much more effi-

cient than those effected by apparatus hither- -

to known. | .

It will be understood, of course, that the
surface of the pump plunger adjacent the
valve structure should be made to correspond

with the upper surface of said structure, in"

order that the contact between the two sur-
faces may be complete. :

Having now fully described our invention,
what we claim and desire to secure by Letters
Patent is:—

1. A pump having, in combination, a bar-
rel, a plunger adapted to be reciprocated
therein, a casing at one end of the barrel, a

partition dividing the casing into a suction.
chamber and a delivery chamber, a gland sup--
ported by said partition concentric with the

barrel and open to the suction chamber, 2 hol-
low delivery valve slidable in the gland, a
seating on the adjacent annular edge of the
barrel for said valve, spring means concen-
trically disposed around the exterior walls of
said valve for constraining said valve to its
seat for displacement by the plunger, a suc-
tion valve siidable within the delivery valve,

a seating on the delivery valve for the suction

valve such that when said valve is closed the
inner surface is flush with the inner surface of
the delivery valve, and spring means disposed
within said delivery valve for seating th
sucétion valve, .

2. A pump having, in combination, a barrel,
a plunger adapted to be reciprocated therein,
a casing at one end of the barrel, a partition
dividing the casing into a suction chamber and
a delivery chamber, a gland supported by said
partition concentric with the barrel and open
to -the suction chamber, a hollow : delivery
valve glidable in the gland, a seating on the
adjacent annular edge of the barrel for said
valve, spring means constraining said valve to
its seat for displacement by the plunger, a suc-
tion valve slidable within the delivery valve,
a seating on the delivery valve for the suction
valve such that when said valve is closed the
inner surface is flush with the inner surface of
the delivery valve, spring means for seating
the suction valve, and independent means for
regulating the force exerted by both the afore-
said spring means. ,

3. A pump having, in combination, a barrel,
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a plunger adapted to be reciprocated therein,
a casing at one end of the barrel, a partition
dividing the casing into a suction chamber and
a delivery chamber, a gland having screw
threads on the exterior thereof and supported
by said partition concentric with the barrel
and open to the suction chamber, a hollow de-
livery valve slidable interiorly of said gland,
a seating on the adjacent annular edge of the
barrel for said valve, spring means constrain-
ing said valve to its seat for displacement by
the plunger, a suction valve slidable within
the delivery valve, a seating on the delivery
valve for the suction valve such that when said
valve is closed its inner surface is flush with
the inner surface of the delivery valve, spring
means for seating the suction valve, and means
engaging the screw threads on said gland for
regulating the force exerted by first men-
tioned spring means.

4. A vertical plunger pump comprising, in
combination, a pump barrel, a plunger adapt-
ed to reciprocate therein, concentric suction
and delivery valves constituting a valve strue-
ture forming the end of the pump barrel, a
casing having an upper and a lower chamber
communicating with each other through' the
suction valves, pump barrel and delivery
valve, a seating on the delivery valve for the
suction valve, a seating on the adjacent annu-
lar edge of the pump barrel for the delivery
valve, and independent spring means con-
centrically surrounding the exterior of the
reciprocatory portions of each of said valves
to hold the said valvesresiliently on their seat-
ings, whereby the end of the pump plunger
corresponding with the upper surface of the
valve structure comes into contact with said

3

surface at or near the end of each outward
stroke, and acts to force open the delivery
valve, '

5. A reciprocating pump of the kind stated
comprising a casing. constituting a support-
ing base for the pump, a pump barrel mount-
ed on the said casing, and valve means com-
prising a stationary structure and a movable
structure forming concentrie suction and de-
livery valves at the end of the pump barrel,
the arrangement being such that the whole
valve means when desired can be readily re-
moved from the said casing en bloc.
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6. In a reciprocatory pump a casing, a pis-

ton mounted for movement within said cas-
ing, a seat formed on the end of said casing, a
supporting structure adjacent said casing, a
cylindrical gland carried by said supporting
structure and aligned with the axis of said
casing, screw threads on the exterior of said
gland, a screw threaded flange engaging said
screw threads and adjustable thereon, a valve
slidably mounted in the interior of said gland
and positioned to seat against said casing, an
expansion spring extending between said
vaive and said flange and arranged to vari-
ably control the pressure at which said valve
1s seated against said casing, and an auxiliary
valve carried interiorly of said first mentioned
valve, and spring means positioned within
said first mentioned valve for normally clos-
ing said auxiliary valve with respect to said
first mentioned valve. '

In testimony whereot we affix our signa-
tures.

JOHN McCALLUM.
HARRY PERCIVAL HARVEY ANDERSON.
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