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PETER GRAHAM MacGREGOR, OF PEQUANNOCKE, NEW JERSEY, ASSIGNOR TC PYRENE
MANUFACTURING COMPANY, OF NEWARK, NTW JERSEY, A CORPORATION OF

DELAWARE.

PUMP.

Application filed June 28, 1922,

To all whom i may.concern :

Be it known that I, Prrer &. MacGrecor.
citizen of the United States, and resident of
Pequannock, in the county of Morris and
State of New Jersey, have invented certain
new and useful Improvements in Pumps, of
which the following is a specification.

This invention relates generally to pumps
and more particularly to pumps of the port-
able hand operated type adapted for use in
a receptacle for throwing a stream of liquid
through a suitable nozzle, the present appli-
cation being a continuation in part of the
application filed by me on April 15, 1919,
under Serial No. 290,261, patented Jan. 16,
1923, #1,442.488, from which certain fea-
ture were divided out.

One of the objects of the invention is to
provide a novel arrangement of parts in a
double acting pump of this type whereby
the discharge of the liquid is maintained
during the periods when the pump piston
momentarilv comes to rest at the end of each
stroke, thus providing a continuous flow of
liquid from the nozzle.

A further object is to provide a construc-
tion in which the passage through the pump
presents no restricted portions, thus increas-
ing the ease and smoothness of operation of
the pump. Another object is to provide a
novel forn of automatically acting inlet
valve controlling the passage from the recep-
tacle to the pump, which valve is so con-
structed and arranged as to prevent acciden-
tal syphoning of the liquid from the recep-
tacle through the pump and the flexible dis-
charge hose, in the event that the latter,
while still containing liquid, is allowed to
hang ‘down with its nozzle below the level
of the liquid in the receptacle. .

For a further comprehension of the inven-
tion and of the objects and advantages there-
of, reference will be had to. the following de-
scription and accompanying drawings, and
to the appended claims, in which the various
novel features of the invention are more par-
ticularly set forth

Tig. 1 of the drawings is a vertical sec-
tional view showing the pump diselosed in
the previous application above referred to.

Fig. 2 is:a similar view to Fig. 1 but show-
ing certain modified features of construe-
tion. “

Fig. 8 is a sectional view of a portion of

Serial Wo. 570,894.

the pump handle, taken at right angles to
Figs. 1 and 2.

Figs. 4 and 5 ave enlarged horizontal sec-
tional views taken, respectively, on the lines
4—4 and 5—5 of Fig. 2, locking in the di-
rection indicated by the arrows.

Referring first to the construction shown
in Fig. 1, the pump cylinder is shown at 1,
which may be made of metal tubing, the up-
per end being threaded into the neck 2 of a
globular shaped head 8, preferably of larger
dizmeter than the cylinder, The neck 2 may
be formed with an integral flange 4 for af-
taching the pump to a suitable receptacle, a
portion of which is indicated at 5.

As here shown, a ring 6 is secured to the
inner side of the top wall of the receptacle 5
and the pump secured thereto by means of
bolts 7 passed through this ring 6, wall of
the receptacle 5 and the flange 4 of the pump.

The liquid is dischraged from the head 8
of the pump, which is provided with a tubu-
lar projection 8 to which one end of a flexi-
ble hose 9, provided with a suitable nozzle,
may be attached. :

The piston 18 of the pump is operated by
a hollow piston rod 11, to which it is af-
tached, which piston rod extends through the
globular head 3 through a stuffing box 12 to
the exterior of the pump. A handle 13 is
attached to the upper end of the piston rod
11, this handle being provided in its lower
portion with an enclosed chamber 14 with
which the hollow piston rod 11 communi-
cates, the piston rod 11 being open at both
ends and at its lower end extending through
the piston 18, providing a passage there-
through. :

The piston rod 11 is formed near its lower
end with a peripheral indentation which
provides a seat for a one way valve 17 slid-
ably mounted in the piston rod above the
piston. A ring 16 is secured in this indenta-
tion and provides an abutment for the piston
18, the specific arrangement of the piston
and valve, 18 and 17, respectively, form a
part of the particular subject matter of my
previous application above mentioned.

The valve 17 is in the form of a cup with
its closed end seated on the shoulder formed
by the indentation 15, the upward movement
of the valve away from its seat being limited
by the pin 21 extending across the piston rod
11. A series of ports or openings 22 are
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provided in the wall of the piston rod 11 just
above the indentation 15 and are closed by
the valve 17 when in its lower position, as
shown in Fig. 1. A second series of ports or
openings 23 are provided in the piston rod

wall above the upper limit of movement of

the valve 17.

The lower end of the pump cylinder 1
has attached thereto a head 24 which is re-
cessed in its lower portion, as at 25, and is
provided with a central aperture 26 in its
upper portion, this aperture being closed by
a valve 27 having a cylindrical extension 28
from its lower side sliding in the aperture
96 and constitutes a valve stem, this exten-
sion being provided with a series of ports
or openings 29. The valve 27 seats on top
of the head 24 and movement thereof away
from its seat is limited by a pin 30 extend-
ing across the piston cylinder 1. The lower
end of the head 24 may be covered by a per-
forated disk 31.

The cross sectional area of the piston rod
11 s approximatelv one-half that of the cyl-
inder 1, consequently, the active piston area
(the space above the piston in the cylinder
1) is substantially the same as the opening
provided through the piston by the hollow
piston rod 11. The opening 26 through
the head 24 is also of the same area and,
consequently, the intake to the pump eyl-
inder is at all points substantially as large
ns the active piston area in the cylinder 1
and no extra pressure is required to draw or
force the liquid through, in its flow to the
active cvlinder space, and the pump is oper-
ated with a minimum effort.

It will. of course, be understood that the
area of the passages provided by the open-
ings 22 and 28. the valve openings 29 and
perforated cap 31 are also equal to the avea
of the piston rod 11.

The operation of the invention will be
understood by reference to Fig. 1, as fol-
lows:

The upstroke of the piston draws the
lionid in throuch the head 24, the valve 27
lifting from its seat permitting the lignid
to flow throungh the ports 29 in the valve
stem 28 to the pump cylinder 1 below the
piston 18. At the same time the piston dis-
charges the liquid which the previous down
stroke has forced into the cylinder 1 above
the piston. -

When the piston starts its down stroke
the valve 27 closes and the valve 17 moves
upwardly to the stop 21, uncovering the
ports 22 in the piston rod 11, and the liquid
in the cylinder 1 below the piston passes
through the open lower end of the piston
rod through these ports 22 into the active
cylinder space above the piston.

Since the interior of the hollow piston rod
above the valve 17 is at all times in com-
munication with the cylinder space above
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the piston, through the openings 23, it fol-
lows that the pressure exerted in both up
and down strokes will tend to back up the
liquid into the upper end of the pistop rod
11 against the cushion of air which will be
formed in the closed space included in the
piston rod and in the chamber 14 in the
handle 13, thus creating an air pressure on

the liquid substantially equal to the piston

pressure.

When the piston pressure or movement
momentarily ceases at the end of  each
stroke, this air pressure forces the liquid
whicl has been backed up in the piston rod
11 downward and thus continnes the dis-
charging action until the piston again be-
comes active, thus causing a continuous
stream to be discharged from the nozzle
during the reciprocation of the piston.

The amount of liquid entering the piston
rod is small and since the pressure exerted
on the handle 13 is light, the auxiliary
chamber 14 is a necessary feature in order
to provide a volume of air large enough to
compress sufficiently under such conditions
to permit sufficient quantity of liquid to
enter the piston rod to continue the stream
from the nozzle during the momentary in-
tervals between the strokes.

The provision of the globular head 3
serves as a reservoir to insure against the
occurrence of any slight fluctuation in the
stream. As will be understood. an initial
stroke or two must be taken to fill the pump
before it operates continuously as aliove de-
scribed.

The modification shown in Figs. 2. 4 and
5 is the same in its main features of con-
struction and operation as that shown in
Fig. 1, just deseribed. The detaile of the
valve mechanism as shown in Fig. 2. com-
prising a piston cylinder 1* engaged with
a globular head 3% which is provided ith
a discharge nipple 8 to which the hose 9°
and its nozzle 100 is attached : the means for
securing the pump to the receptacle 5 and
the handle 182 with its nuxiliary air cham-
bher 142, are all as above described in connee-
tion with Fig. 1, the piston rod 11* being in
the main similar to the piston rod 11 but
differing slightly in the construction of the
lower end.

In place of the cup-shaped valve 17 of
Fie. 1, I provide a ball-valve 35 (Fig. 2)
seating on a peripheral indentation 15* in
the lower end of the hollow piston rod 117, a
piston 18 encircling the lower end of the
piston rod 112, the piston rod being en-
larged, as at 11°, for a distance above the
indentation 152, forming an abutment
against which the piston 18* seats.

Formed in the wall of the piston rod 112,
just above the indentation 152, is a series
of ports or openings 22* while a second se-

ries of ports or openings 23* are provided
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in the wall of the piston rod a distance
above the ports 22°. A pin 21°* extends across
the piston rod 11*.a slight distance above
the ports 23* and serves to limit the upward
movement of the hall valve 35. As shown
in Fig. 2, the ports 22* are located in hor-
izontal juxtaposition with respect to the up-
per part of the ball valve 35, so that the
entering liquid tends to hold the ball valve
35 on its seat 157 :

In this construction, Fig. 2, the lower end
of the cylinder 1* has attached thereto a
hollow head 24* similar to the head 24 of
Tig. 1, having a perforated disk 31 at its
lower end. T provide a weighted valve, in
the form of a solid cylinder 37, having a
semi-spherical lower end 88 seating on a
bushing 40 in the head 24*, this valve being
guided in the cylinder 1* by means of hori-
zontal lugs 89 projecting from the upper
end thereof into cloge proximity to the wall
of the cylinder (Figs. 2 and 5). This valve
37 is of sufficient weight to overbalance the
weight of any liquid in the hose 9* and thus

prevent the liquid from being siphoned

from the receptacle 5* should the hose 9*
be allowed to hang down while filled with
liquid.

What I claim is:—

1. A pump comprising a cylinder having
an inlet end provided with an inlet aperture,
a valve for said aperture, a piston arranged
within said cylinder, a hollow piston rod
having an open end secured to and project-
ing through said piston and provided with
a port leading from the interior of said rod
to the active piston area of said cylinder for
establishing communication between the in-
let end of said cylinder and the active piston
area of said cylinder through said piston,
and a veciprocatory one-way valve arranged
within said piston rod and adapted to move
longitudinally thereof to open said port
when said piston rod is moved in one direc-
tion whereby communication between the in-
Tet end of said cylinder and the active pis-
ton area is established through said port and
said open end of said rod and to close said
port when said piston rod is moved in an
opposite direction whereby communication
hetween the inlet end of said cylinder and
the active piston area is severed.

2. A pump comprising a cylinder having
an inlet end provided with an inlet aperture,
a valve for said aperture, a piston within
said cylinder, a hellow piston rod having

an open end projecting through said piston
and secured thereto, said piston rod being
provided with an opening adapted to main-
tain communication between the active
piston area of said cylinder and the interior
of said rod and provided also with a port
adapted to establish communication between
the inlet end of said cylinder and the active
piston area thereof, a reciprocatory valve
arranged within said rod and adapted to
s0 move when said rod is moved in one di-
rection as to establish communication be-
tween the inlet end of said cylinder and the
active piston area thereof through said port
and the open end of sald piston and to so
move when said rod is moved in an opposite
direction as to sever communication between
the inlet end of sald cylinder and the active
piston area thereof through said port and
the open end of said rod, means for limit-
ing the movement of said valve toward said
opening whereby communication is at all
times maintained between sa:d rod and the
active piston area through said opening.

3. A pump comprising a cylinder having
an inlet end provided with an inlet aperture,
a valve for said aperture, a piston within
said eylinder, a hollow piston rod having an
open end projecting through said piston
and secured thereto, said piston rod being
provided with a group of openings adapted
to maintain communication between the
active piston area of said cylinder and the
interior of said rod and provided also with
a group of ports adapted to establish com-
munication between the inlet end of said
cylinder and the active piston area thereof
the total area of said openings being equal
%0 the total area of said ports and sub-
stantially equal to the cross sectional area
of said rod, and a reciprocatory valve ar-
ranged within said rod and adapted to so
move when said rod is moved in one direc-
tion as to establish communication between
the inlet end of said cylinder and the active
piston area thereof through said ports and
the open end of said piston and to so move
when said rod is moved in an opposite direc-
tion as to sever communication between the
inlet end of said cylinder and the active
piston area thereof through said openings
and the open end of said rod.

Signed at Newark, in the county of Esséx
and State of New Jersey, this 26th day of
May, A. D. 1992.

PETER GRAHAM MacGREGOR.

80

70

75

80

85

90

95

100

105

110



