No. 648,614. Patented May 1, 1900,
M. M. GROVE. '
PUMP.
(Application filed May 1, 1888.)
(No Model.) 2 Sheets—Sheet 1,

...........

B

IHHIIIII“EM

.»,..‘ i

=

il e et

- IIII" }

U=

._Z/Ce}’c’ﬁ,i %&O‘Vé{ » ng?cgfop.
L, By%ﬁ ﬂf[orgeys,




No. 648,614, _ Patented May {, 1900.
‘ M. M. GROVE,

PUMP.

(Application filed May 1, 1898.)

2 Sheets—Sheet 2,

(No Model.)

|l.z52]

37

22 el

va/ Y (pa

Aelc/r PC.(Trove,
S 7iver77o7>




10

I5

20

25

30

35

{0

45

50

UNITED STATES

PATENT OFFICE.

MELCHI M.

GROVE, OF GARFIELD, WASHINGTON.

PUMP.
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Application filed May 1,1899, Serial No, 715,161, (No model.)

To all whonv it may concerm:

Be it known’that I, MELCHT M. GROVE, a
citizen of the United Sta,tes residing at Gar-
field, in the county of VVhltman zmd State of
W’ashmﬂton have invented a new and useful
Pump, of Whlch the following is a specifica-
tion.

My invention relates to pumps, and has for
its object to provide a simple, inexpensive,
and efficient construction and arrangement
of parts whereby pneumatic pressure may be
utilized economically in the elevation of lig-
uids.

Further objects and advantages of this in-
vention will appear in the followmoP deserip-
tion, and the.novel features theleof will be
particularly pointed out in the appended
claims,

In the drawings, Figure 1 is a vertical cen-
tral sectional view of a pump mechanism con-
structed in accordance. with my invention.
Fig. 2 iz a similar view of a modified construc-
tion of valve mechanism. Fig. 3isa similar
viewof another modified const1 uction of valve
mechanism. Fig. 4 is a detail view in per-
spective of the valve-operating mechanism.

Similar reference characters indicate cor-
responding parts in all the figures of the draw-

ings.

1 designates acylinder provided in its 1ower
end Wlth aninwardly-opening supply-valve 2,

approximately coextensive with the bottom of-

the cylinder and adapted when depressed to
rest near iis periphery upon a seating-rib 2*
and ab its center upon a support 2°. This
valve is designed to vpen-inwardly by the ex-
terior pressure of the liquid which is to be
elevated, and a gnide-opening 2° at the center
thereof is mounted upon a vertical guide-stud
24, headed at its upper end to hmlb the up-
Wdld movement of the valve. At its upper
end the cylinder is provided with inlet and
outlet conveyers 3 and 4, respectively, hav-
ing an outwardly-opening inlet-valve 5 and
an inwardly-opening outlet-valve 6, arranged
in operative relation with seats 7 and 8.

These valves are adapted for approximately
simultaneous operation, but are so related
that when one is seated the other is unseated,

the inlet-valve 5 having a stem 9, which is ar-

ranged-in the path of an inlet-valve-operat-
ing lever10, and the outlet-valve 6 having a
stem 11, which is connected for movement
with an outlet-valve-operating lever 12, said
levers being fulerumed upon hangers 13 and
14, depending from the top of the cylinder.
Also communicating with the eylinder near
its lower end and preferably extending axi-
ally therethrough is the delivery-pipe 15,
having a suitable check-valve 16 to prevent
back pressure of liquid elevated therein, and
mounted upon this delivery-pipe, which con-
stitutes a guide therefor, is a float 17, de-
signed for reciprocation in the cylinder and
approximately equal in area with the cross-
section of the cylinder. This float may be
eonstructed of any suitable buoyant mate-
rial. The inner ends of the valve-operating
levers 10 and 12 are bifurcated or are pro-
vided with yokes 18 and 19, and the extremi-
ties of the arms of these yokes slightly over-
lap, the arms of the yoke 18, which is carried
by the inlet-valve-operating lever 10, being

uppermost, or, in other words, being sup-
‘ported by the arms of the yoke:19, which is

carried by the lever 12, whereby motion com-
municated by the float 17 to the yoke 19 is
imparted by the latter to the yoke 18 to cause
the upward swinging movement of the lever
10 for contact with the stem 9 of the inlet-
valve.

The stem of the outlet-valve §isextended,
as shown at 20, and is provided with a mo-
tion-resisting disk 21, in the path of the bev-
eled periphery of which are arranged yield-

ing stops 22, carried by spring-arms 23, or any

equivalent yielding supports. The funection
of the stops is to temporarily check the up-
ward movement of the disk 21 before the out-
let-valve reaches its seat, when the valve-op-
erating lever 12 receives pressure from the
float; but owing to the beveled periphery of

‘said disk 21, the yielding supports or stops 22,

and the continued rise of the liquid in the cyl-
inder, thus causing the increased upward
pressure upon the ﬁoat this resistance offered
by the stop is overcome and the disk spreads
the stops and passes therebetween to a point
indicated by dotted lines in Fig. 1. The ini-
tial movement of the disk 21 is slow; but af-
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ter its beveled edge has cleared the lower cor-
ners of the stops 22 and the periphery of the
disk comes in contact with the vertical inner
edges of said stops the movement of the disk
will be abrupt, or, in other words, that while
the upward movement of the disk is tempo-
rarily checked by the stops to allow an accu-
mulation of force as applied to the lever 12
when the acecumulated force is sufficient to
overcome the resistance of the stops the up-
ward movement of the disk is rapid, thus
causing the prompt or sudden seating of the
outlet-valve 6. As the resistance offered to
the disk 21 is overcome and the outlet-valve

154 is seated the valve-operating lever 10 comes
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into contact with the extremity of the stem
of the inlet-valve 5, and thus suddenly un-
seats the latter to admit Auid-pressure (pref-
erably air-pressure) into the eylinder to force
the liquid contents of the cylinder into the
delivery-pipe. :

As a meansof communicating motion from
the float. to the valve-operating levers, and
particularly as a means of unseating the out-
let-valve, to allow the seating of the inlet-
valve 1 employ a cage connected with the

-valve-operating lever 12 and having mem-

bers arranged, respectively, in the paths of
the upward and downward movements of the
float. In the construction illustrated said
cage consists of an upper member or bar 24
and a lower member or bar 25, both of which
are arranged, respectively, in the paths of

‘the upward and downward movements of the

float 17 and are terminally connected by side
bars 26, the upper bar being connected by
links 27 with the arms of the yoke 19. Thus
as the float rises it comes in contact with the
upper member 24 of the cage, communicating
motion to the lever 12, and forces the disk 21
into contact with thestops22. The water then
rises around the float until sufficient force
is accumulated to overcome the resistance of
the stops 22, whereupon the disk 21 spreads
the stops away from each other and slips be-
tween them, and at the same time the arm 10
isbrought abruptly into contact with the stem
9, thus unseating the inlet-valve 5 as the out-
let-valve 6 is seated. The pneumatic pres-
sure communicated to the interior of the cyl-
inder through the inlet-conveyer expels the
liquid contents of the cylinder throngh the
delivery-pipe 15, and the float 17 descends
until it comes in contact with the lower mem-
ber 25 of the cage, thus bearing downwardly
nupon the free end of the lever 12 and releas-
ing the lever 10, whereby the pneumatic pres-
sure in the conveyer 3 may seat the valve 5.
Said downward movement of the lever 12 in
addition to unseating the outlet-valve 6 re-
turns the resistance-disk 21 to its normal po-
sition, as indicated in full lines in Fig. 1.
From the foregoing description it will be
seen that the resistance devices which im-
pede the movement of the valve-adjusting
float operate simply o cause an accumaula-

tion of pressure or force, whereby the com-
plete adjustment of the valves may be-ac-
complished abruptly; but the mechanism de-
seribed is susceptible of various modifica-
tions, of which I have deemed it advisable to
illustrate one form in Fig. 2, and, referring
thereto, it will be seen that 1* designates
the top of the eylinder, 3* the inlet-conveyer,
and 4* the outlet-conveyer; 5%, the inlet-valve
having a stem 9°, and 6* the outlet-valve
having a stem 11°. In this modified con-
struction, however, the inlet and cutlet con-
veyers are arranged coaxially, with the latter
arranged in a housing 28, which is in com-
munication with the inlet-conveyer. Con-
necting the stems 9* and 11* of the inlet and
outlet valves is a yoke 29, and with this yoke
the stem 20°* of the resistance-disk 21* has a
loose or sliding connection by means of a
guide 80, in which the headed extremity of
said stem 20% operates,toallow a limited move-
ment of the resistance-disk independently of
the connected valve-stems. In the path of
the resistance-disk are arranged yielding
stops 22¢, supported by springs or other yield-
ing supports 23*, and connected with an ex-
tension of the stem 20° is a valve-operating
lever 12*, constructed substantially as de-
seribed in connection with the valve-operat-
ing lever 12°of the apparatus illustrated in
Fig. 1, for direct actuation by a float. (Not
shown in Fig. 2.) Asthe valve-operating le-
ver 12* is elevated by the float the resistance-
disk 21* is brought into contact with the stops
22 and the motion of said disk is impeded
by the stops until there is an accumulation
of force due to the rise of water around the
float. When this resistance is overcome and
the resistance-disk spreads and slips past the
stops 22, the head at the upper end of the
stem 20* comes into contact with the upper
end of the guide 30, and thus suddenly seats
the outlet-valve 6* and unseats the inlet-
valve 5*. The unseating of the outlet-valve
and the seating of the inlet-valve upon the
fall of the water in the cylinder may be ac-
complished by means substantially identical
with those described in connection with the
form of my invention which is illustrated in
Fig. 1. : ,

T desire it to be understood that various
means may be employed for supporting the
essential parts of the valve mechanism and
that the inlet and outlet conveyers may be
arranged either separately, as in Fig. 1, or co-
axially, as in Fig. 2, provided the relation be-
tween the parts of the valve mechanism is
such that the adjustmentof the valves to open
the inlet and close the outlet is resisted toin-
sure an aceumulation of force sufficient to
accomplish the said adjustmentabruptly, and
thus completely, and while in the drawings I
have illustrated only two forms of the appa-
ratus embodying my invention it will be un-
derstood that the relation between the parts
may be otherwise varied and that numerous
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changes in the form, proportion, size, and
minor details of construction within thescope
of the appended claims may be resorted to
without departing from the spirit or sacrific-
ing any of the advantages of the invention.
In Figs. 3 and 4 I have illustrated still an-
other modified coustruction of valve mech-
anism, wherein 1° designates the illustrated
portion of the eylinder; 3°, the inlet-conveyer,
and 4® theoutlet-conveyer; 5°, theinlet-valve,
having a stem 9%, and 6° the outlet-valve, hav-
ing a stem 11%; alse, 15° represents the deliv-
ery-pipe, which communicates with the inte-
rior of the eylinder; 177, a float, and 26° the
cage in which the float operates, said float be-
ing provided with a sleeve or extension 31 for
contact with the upper bar 24° of the cage.
Connecting the valve-stems 9° and 11° is a
feed-screw 32, operating in a fixed feed-nut
33, whereby when the feed-screw is turned it
advances the valve-stems to unseat one of the
valves and seat the other; also, a slip-joint
orsliding connection 30" is employed between
the inlet-valve stem and the inlet-valve,
whereby a limited movement of the exhaust-
valve is allowed independently of the inlet-
valve. Carried by the feed-screw is a rocker
having arms 34 and 35, and swiveled upon the

bearing formed by the exterior surface of the’

feed-nut 33 is a weighted trip-arm 56, having
a terminal weight 37, said weighted arm be-
ing provided with a sleeve encircling the feed-
nut. The arms of the rocker 34 35 are ar-
ranged in the paths of movement in opposite
directions of the weighted arm. Also mount-
ed for rocking movement upon the exterior
surface of the feed-nut is a tilting lever 38,
provided with a slotted arm 39, with which is
engaged the cross-bar 24° of the cage, whereby
during the vertical movement of the cage said
tilting lever is rocked. " The tilting lever car-
ries tappet-pins 40 and 41, arranged upon op-
posite sides of the plane of the weighted le-
ver. Ilence in operation as the float rises to
cause the contact of the sleeve 31 with the
cross-bar 24° the latter is elevated to tilt the
lever 38. This brings the tappet-pin 41 into
contact with the weighted lever and raises
the latter until it passes the center of its path
of movement or, in other words, passes a ver-
tical position, whereupon gravity swings the
weighted arm downward in a continuation of
its former movement to strike the arm 34 of
the rocker. Thisreverses the position of the
rocker and by turning the feed-screw causes
the advance of the valve-stems in one direc-
tion to open the inlet-valve and close the ex-
haust-valve. When the float reaches an op-
erative position in its downward movement,
it depresses the cage, thereby drawing down-
ward upon the tilting lever, causing the tap-
pet 40 toraise the weighted arm to and slightly
beyond a vertical position, whereupon said
arm swings forward into contact with the
rocker-arm 35, and thus communicates mo-

tion to the feed-screw to open the exhaust-
valve and close the feed-valve. It will be
seen that in thisconstruction the springs nsed

| in connection with the formsof my invention

illustrated in Figs. 1 and 2 ave avoided and
the prompt reversal of the valves is accom-
plished by gravity; but, as in said form shown
in Figs. b and 2, the weighted arm consti-
tutes a yielding resistance device which im-
pedes the valve-adjusting movement of the
operating means and then after reaching a
certain point promptly and efficiently con-
summates the reversal of the valves.

Having described my invention, what I
claim is—

1. Inapump,acylinderhavinganinwardly-
opening valve at its lower end, a delivery-
pipe provided with an outwardly-opening
valve, spaced air inlet and exhaust valves,
oppositely - disposed levers pivoted at their
outer ends and having their inner ends over-
lapping, the underlyinglever having the stem
of the exhaust-valve connected therewith,the
stem of the inlet-valve being spaced from and
Iying in the path of the overlying lever, a re-
sistance device connected with the stem of
the exhaust-valve, a float, and a float-actu-
ated device having loose connection with the
said underlyinglever and comprising portions
lying in the path of the float to be positively
actuated thereby at the limits of its move-
ment in each direction. ,

2. In a pump, the combination with a cyl-
inder and delivery-pipe, of air inlet and ex-
haust valves, float-actuated valve-operating
means, and resistance devices consisting of
a disk connected with said valve-operating
means and having a beveled edge, oppositely-
disposed spring-supported stops arranged in
the path of movement of said disk, and sub-
stantially-straight parallel bearing-faces be-
yvond the active portions of the stops, substan-
tially as specified.

3. In a pump, the combination with a eyl-
inder and delivery-pipe, of air inlet and ex-
haust valves, float-actuated valve-operating
means, and resistance devices consisting of a
casing, a resistance-disk mounted for move-
ment in the said casing and connected with
said valve-operating means,and having a bev-
eled peripheral edge, and yieldingly-sup-
ported stops arranged in the path of said pe-
ripheral edge of the resistance-disk and at-
tached to opposite sides of the said casing,
substantially as specified.

4. Inan apparatus for raisingliquids, acyl-
inder provided at its lower end with an in-
wardly-opening valve, a delivery-pipe pro-
vided with an upwardly-opening valve, an
inlet and an outlet port in the top of the cyl-
inder, a valve for each port, the stem of one
of which is extended and provided with a re-
tarding device, two levers pivotally secured
within the top of the casing, the free ends of
which overlap each other around the deliv-
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ery-pipe and the intermediate portion is in | my own Ihave hereto affixed my signature iu
position to engage with the stems and oper- | the presence of two witnesses.

ate the valves, one of the levers being se- -

cured fo its stém, and a float upon the ?)ipe . MELCHI M. GROVE.
5 in positionto engage with and operate the le- Witnesses:

vers, substantially as set forth. J. C. LAWRENCE,

In testimony that I claim the foregoing as | . II. SHERMAN.

e




