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My invention relates to improvements in
pumps for liquid gages, and more particu-
larly in gages of the type comprising an air
pump adapted to deliver air under pressurve

& into the tank containing the liquid at a point
near the bottom thereotf, and means for meas-
uring the pressure of the said air, which
pressure depends on the height of the column
of liquid within the tank. One of the ob-

10 jects of the improvements is to provide a
system of this type in which the valve of
the air pump is controlled from the plunger
of the pump through the intermediary of
mechanical means, so that the valve is auto-
15 matically closed immediately at the begin-
-ning of the compression stroke and automati-
cally opened immediately at the end of the
compression stroke. Another object of the
improvements is to provide a pump in which
20 the plunger is automatically moved for per-
forming the compression stroke and retract-
ed by hand for performing the suction
stroke. Other objects of the improvements
will appear from the following description.
25 For the purpose of explaining the inven-
tion several examples embodying the same
have been shown in the accompanying draw-
ings, in which the same reference characters
have been used in all the views to indicate
corresponding parts. In said drawings,
Fig. 1, is an elevation partly in section
showing my improved system,
Fig. 2, is a sectional elevation showing the
air pump,
35 Tig. 3, is a elevation showing a modifica-
tion of the system, and

Figs. 4 and 5, are sectional elevations

showing modifications of the air pump.
- In the example shown in Fig. 1 my im-
40 proved system consists of a tank 7 contain-
ing the liquid, an air pump 1 adapted to de-
liver air under pressure through a pipe 6
and into the tank 7 to a point near the bot-
tom thereof, and means for measuring the
i3 pressure of the air delivered from the pump,
said means being in the form of a manometer
5. When delivering air from the pump 1
through the pipe 6 the pressure of the said
air depends on the height of the column of
liquid above the delivery end of the pipe 6.
Therefore the said pressure can be used for
determining the level of the liquid within
the tank.
In the example shown in Fig. 2 the air
55 pump consists of a cylinder 1 provided at its
bottom with a tubular member 8 having a
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small bore and carrying two nipples 2 and
3, the nipple 2 being connected with the ma-
nometer by a pipe 4, and the nipple 3 be-
ing connected with the pipe 6. . Within the
pump there is a piston or plunger 40 con-
nected with a rod 41. At the bottom end of
the cylinder there is a valve 9 acted upon
by a spring 12 tending to close the valve.
At its inner end the stem 42 of the said
valve carries a disk 11. The rod 41 is pro-
vided at its bottom end with a projection 10
adapted to engage the disk 11 for opening
the valve 9 against the action of the spring
12. The disk 11 is adapted to be locked when
the valve 9 is in depressed, open position by
means of a pawl 14 carried by a lever 13
which is rockingly mounted at the end 43
and is acted upon by a spring 44 which tends
to hold the pawl 14 in locking position. The
lever 13 is connected by a chain 15 with the
plunger or piston 40.

Preferably the cylinder 1 of the pump is
provided near its bottom with a portion of
enlarged inner diameter 19 for the purpose
hereinafter stated. .

In the operation of the system the projec-
tion 10 of the rod 41 engages the disk 11
when the plunger 40 is near the lower limit
of its stroke and hence depresses said disc
and the valve 9 so that the latter is opened.
The disc is locked in such depressed position
by the pawl 14 which is moved by the disc
against the action of the spring 44, as will
be understood. When the plunger 40 moves
upwardly the valve 9 is held in open posi-
tion by said pawl and disc so that fresh air
is admitted to the cylinder 1. At the end
of the upward or suction stroke of the plun-
ger 40 the lever 13 is pulled upwardly by
the chain 15 so as to cause the pawl 14 to
release the disk 11 under the action of the
spring 44, whereupon the valve 9 is moved
to closed position by the spring 12. The
valve is closed before the plunger is forced
downwardly for delivering air into the tank
7. During the downward or compression
stroke the air delivered through the nipple
3 has to overcome the pressure of the column
of the liquid confined within the tank 7.
The manometer 5 indicates the said pressure
and therefore the level of the liquid within
the tank. Near the end of the compression
stroke the plunger 40 gets into the portion 19
of enlarged diameter so .that its frictional
resistance is suddenly reduced, and the valve
9 is forced downwardly by the projection
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- 40 is forced downwardly by hand.
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10, the valve 9 being locked in open position
by the pawl 14. Now the plunger 40 is
again moved upwardly in the manner de-
scubed above. N ;

In constructions now in use the plunger
I prefer
to provide automatic means for this purpose,

and as shown a spring 16:is provided within:

the upper part of the cylinder 1, which
spring serves to force the plunou down-
wardly. Preferably the handle 17 is not
fixed to the rod-41, but is axially shiftable
thereon, so-that it may be used only for pull-
ng the’ plungéer upwardly, the rod 41 being
provided* at its top end with a collar 18
which forms a stop for the handle. There-
fore no- downward pressure can be exerted
by- hand on the hand piece 17 and hence
the plunger 40 is for ded downwardly solely
by the spring 16.

The modification shown in Fig. 3 1s simi-
lar to the one described with reference to
Figs: 1 and’'2; and the same reference char-
acters have been used to indicate correspond-
ing palts! But the pipe 6 is not directl:
connected’ with the nipple 8, but throug!
the 111telmecha1y of a- 1eceptacle 20 the ca-
pacity of which'is equal to the capacity of
the cylinder 1. If by accident the valve 9
should not be opened at the liegitining of the
suction' stroke, the ligquid taken upwardly
through the pipe 6 by the vacuum within the
cylinder 1 fills the receptacle 20 and does not
enter cylinder 1..

In Fig. 4:Ihave shown a modification of
the air pump 1 in which the valve 45 is
closed by the plunger or piston: 46.
As shown' the wvalve 45 is acted upon
by a spring 47 tending to open the. same,
and it cariies: a stem 22 loosely  dis-
posed within an axial bore 48 of the rod 21
of the plunger or- piston 46. The said'stem
22 is formed’ with a portion 24 of reduced
cross-section, and’' to the plunger 46 two
clampibg springs 23 are secured, which are
adapted 101 cLunpln(r enghgemert with the
main portion of the sterh 92, In' the posi-
tion of the plunger 46 showi in Fig. 4 the
cLunpmw springs- 23 are- adpcgnt’ to the
portion 24 of reduced diarmeter, and are out
of frictional engagement with the rod' 22.
The spring’ 47 opens the valve 45. When
moving- thie’ plunoel 46 upwaidly by means
of the handle 17 for per forming the suction
stroke  of' the: pumip the clumpmo springs
23 engage the stem 22 thus holding the valve
45 away s from its seat. At the beomnmn of
the downward: or compression’ stroke of the
plunger the stem 22 1s forced' downwardly
by its frictional engagement with the
springs 23, so that the valve 45 is closed,
until the spunas 23 get into the 1)051t10n
shown in Figi 4,-in Whmh the spring 47
opens the valve.

Fig. 4 sliows separate nipples 49 for de-
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livering the compuressed 1111 "to the pipe 6
and the manometer 5.

In Fig. 5 I have shown a modification of
the pump in which.the valve is positively
connected with the plunger for being opened
and: closed thereby. As shown the valve
cone 50 carries a stem 26 jointed to a lever
28 rockingly mounted: at 27 and connected
with a rod 29. The upper end of the said
rod is bent inwardly as is shown at 30, and
passes through a slot 31 of the wall of the
eylinder 1 and the extreme end of said rod
29 engages slidably in-a slot 32 of the piston
rod 51.

Ini the position of'the partsshown. in' Fig.
5, thie valve 50 is open.  If now the plinger
52 is moved upwardly for performing the
suction stroke*the walls of the slot 32 slide
along the end 30 of the rod 29 without en-
gaging the same, and at the end of the up-
ward movement of the plunger the shoulder
83 which forms the lower end'of said-slot
32 engages the end 30 Thel'ebyﬂle lever
28 is rocked upwardly at its left’ hand end
and downwardly at its right hand end; thus
closing the valve 29. If now the plunffel
52 is moved downwar dly for performing the
compression stloke the slot 32 does not act
on the rods 29; 30, until' the shoulller 34’ at
the upper end of the slot engages the arti 30
and moves the left hand'end of the lever 28
downwardly and its right hand- end’ up-
wardly, thus opening the said valve: Ior
locking the valve in eitlier position the lever
98 is formed at its- right' hand end’ with-a
coticave poition 85 enrratred by a litch bolt
36 adapted to- be -pre‘ssed into- the concave
portion by a spring 37. Thus the bolt locks
the valve cone 50 1n the position shown in
Fig. 5. When forcing the valve coie 50
downwar dly and on its seat the Bolt 36 rides
on the concave poition 85 and engages an
inclined face 53 of the lever 28 thaus- hold-
ing the valve cone on its seat. :

Tn Fig. 5 a partition wall 38 is provided
at tlie lower-end of the cylinder1 and'above
the intdlie valve 50 and the outlet passages
54, and in a recess of the said partmon wall
there is a plate 55. The said'plate and the
partition wall 38 are provided with small
bores 39 adapted to throttle thie air forced
by the plunoel 52 through the outlet pas-
sages 54 to the manometer 5 and’ the pipe
6. DBy thie said bores 89'ths flow of the: air
from the cyhndei 1 to the manometer 5 and
the pipe 6 is throttled in case the préssure
within the cylinder 1 is too high. Hence
the pressure transmitted to the pipe 6 and
the manometer 5 does not exceed’the normal,
even if an excessive pressure is exerted on
the plunger.

While in describing the invention refer-
ence has been made to parmculal examples
embodying the same I wish it to be under-
stood that my invention is notlimited'to the
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constructions shown in the drawings, and

that various changes may be made in the
general arrangement of the apparatus and
the construction of its parts without depart-
ing from the invention.

I claim:

1. A hand operated air pump comprising
in combination, a cylinder, a piston therein
having a rod provided with a handle, a
spring active to impart a stroke to the piston
in one direction, a valve controlling an inlet
port in one end of the cylinder, a spring
tending to close said valve, a latch device to
hold said valve open, a connection between
the latch device and the piston to release the
valve by movement of the piston against the
tension of the first named spring, means on
the piston to reengage said valve and latch
device and a fluid outlet in the discharge
end of the cylinder.

2. A hand operated air pump comprising
in combination, a cylinder, a piston therein

3

having a rod provided with a handle, a
spring to impart stroke to the piston in one
direction, a valve controlling an inlet port
of the cylinder, means cooperative with the
piston to operate the valve at the end of a
stroke of the piston and a fluid outlet in
the discharge end of the cylinder.

3. A hand operated air pump comprising in
combination, a cylinder, a piston therein hav-
ing a rod provided with a handle, a spring
active to move the piston in one direction,
a valve controlling an inlet port of the cyl-
inder, a spring active to move said valve in
one direction, means connecting the valve
to the piston for movement by the latter
during a part of the movement of the piston
and for release of the valve during the re-
mainder of such movement of the piston.

In testimony whereof I hereunto affix my
signature.

PAUL WILLMANN.
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