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To all whom it may concern:

Be it known that I, Hexrr KAPFERER a
.citizen of the Repubhc of France, and resi-
dent of Paris, France, have invented ‘cer-

5 tain new and useful Improvements in Liq-
uid-Elevating Apparatus, of which the fol-
lowing is a spemﬁcatmn

The present invention relates to a liquid
elevator essentially characterized by an air

10 pump acting on a pulsator which separates
the air space from that of the liquid and is
combined with & non return valve in order
to determine by the pulsations of the mem-
brane or diaphragm of the pulsator and by

15 the play of the clack or flap. valves, the set-
ting in motion of the liquid without any
contact with the mechanical parts of the
pump and under the best conditions of fluid
tightness. - -

20 In the annexed drawing given by way of
example only:— .~

Figure 1 is a longitudinal section of an

- air pump used in connection ‘with a pulsa-

tor, in accordance with this invention.

25 Figure 2 is a longitudinal section of a
portion of an air pump showing a modified

" non return valve.

- Figures 8 and .4 illustrate two forms of
pulsator pump, in accordance with this in-
30 vention. v

Figure 5 shows a longitudinal section of
a manually operated air pump accordmg to
the present invention.

In the constructional form shewn in Fig-

35 ure 1, the air pump comprises a casmg a in
Whlch rofates in the ball bearings o’ a a
shaft having a worm b engaging . W1th a
worm wheel 5’ provided with a crank pin 52

‘The crank pin 4* is connected by a rod ¢ to
40 a gudgeon or trunnion pin bearing 4 in the

interior of the p1ston &’ in a cylindrical

- body dz. .

. The shaft carrying the worm. b is pro-

vided with a driving pulley 5 or equlvalent

45 exterior of the casing a.

‘The cylindrical body d? comprises a flat
rmg ¢, which serves to fix it with a washer
¢’ bétween an internal flange a® on the cas-
~ing @ and the circumference of a fuselage f

-

_ %0 which completes the pump The cyhndrlcal

\

body d? is prolonged by a tube A having at
the extreme end a globular or bulbous for-
mation to which is suitably fixed the flexible
hose connecting the pump to the pulsator.

An auxiliary clack valve or non return 55
valve g provides for the restoration of the
atmospheric pressure in the passage of the
pump on the compression stroke. This
valve ¢ carries a rod ¢’ and is subjected to
the action of a spring g It is disposed in 60
a guide box or casing ¢° on the cover d* of
the cylindrical body @ of the air pump; the
valve box or casing ¢* is in communijcation
with the air by opemngs g%, and on the other
side an opening g through which freely 65

asses the rod.g’, allows o% communication

etween the pump cylinder and conse-
quently the tube 4 which is connected to the -
pulsator, and the valve box. When the
valve g, under the action of the spring ¢* 70
closes the opening g¢*, the suction or com-.
pression of the air pump is directly exerted
on the dlaphragm of the pulsator, but when
the rod ¢’ bears on the washer ¢ placed
against the piston, which occurs about the 75
end of the compression stroke, the valve ¢

-is forced away from the opening g* and at-

mospheric pressure is established through

-the openings ¢5 the space between the _
washer ¢ and the cover ¢° and in the tube %.- 80

In the modification shewn in Figure 2,
the valve g, under the action of the spring
g* is slidably mounted in the tube A which
connects the cylindrical body with dia-
phragm of the pulsator, and the tubular.rod 85
g’ is provided with openings g* which about .
the end of the compression stroke places
the pump body and the tube 4 in communi-
cation with the atmosphere, J%rough the
openings ¢* and ¢° and the cleararce existing 90
between. the wa, ls of the casing g* and the
valve g¢.

The auxiliary valve limits the excess pres-
sure at the end of the stroke and the-air
losses. in the compression chamber of the 95
air pump, and it always ensures at the be-
ginning- of the suction: stroke, &> constant’
volume of air, and consequently a definite
and sufficient suction action on the pulsator -

_‘ dmphrao'm, whatever may be the relat"'e 100

‘.
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positions of the pulsator and the lower res-
ervoir containing the liquid to be raised.
With this arrangement the auxiliary

" valve, in effect, if the reservoir is lower than
' the valve casing of the pulsator, the de-

pression necessary in this casing to’raise the
liquid, causes at the end of the suction
stroke, the entry between the piston and the
pulsator, of a certain quantity of supple-

mentary air which stops the action of the
“pulsator, g

.. The pulsator may be formed by a casing
divided by a flexible diaphragm, into two
compartments, one communicating with the
air pump, the other with the liquid or col-
umn of liquid to be raised. The pulsator
is preferably formed as shewn in Figures
3 and 4, by a perfectly fluid-tight aneroid
metallic casing, v :

In the construction shewn in Figure 3,
the pulsator comprises a rigid casing ¢ com-
municating by one wall and -a tubular mein-
ber ¢ with the valve casing % interposed
in the length of the pipe @; y or passage
in which the liquid rises. In the interior

~of the’ casing 4’ 1s arranged an aneroid box

. m’ surrounded by the liquid and formed by

. 3D

flexible metallic walls which may be cor-
rugated. One of the walls of this box or
casifig m is provided with a tube 7° pass-

- ing fluid tightly through the adjacent wall
- 4" of the rigid casing and to which tube 32
*. is connected the induction nozzle of the air

- 35

40

45

50

- pump, the wall ¢ of the rigid casing being

provided with a tube i*, which communi-
cates with the space between the two non-
returti ‘valves j* /2 superposed in the cas-
ing k. These two valves are arranged, the
one j* on the end of the tube %’ supported

by the lower reservoir containing the liquid
to- be raised, the other j* on the tube %2

connected to the upper'reservoir which is

‘to_receive the elevated liquid. ’

- In these conditions, and under the suc-
tion action off the pump, the depression
which is produced in the interior of the

box or casing m’ determines the approach

of the walls of the aneroid box in such
manner that there results- an incregse in
the capacity of the casing 4’ surrounding

" the box m’, which determines the lift of

‘the lower valve /2 and the. amount of liquid

- entering the space surrounding the box m’

86
° . ‘atmospheric air enters the air >passage in

- so that the walls of the box or casing m

60

due to the variation in. capacity thereof. -

Before the end of the pump piston stroke,
order to neutralize the effect of the pressure

return to their jnitial position, which causes

the valve 42 to close thereby retaining the

quantity of liquid admitted.
On’ the compression stroke of the pump
piston, the pressure of air which is exerted

on the casing m’ -acts on the walls thereof
in order to separate the walls one from the

11,405,505

other, so that these walls act to compress
the quantity of liquid previously admitted
into the casing ¢" which liquid therefore
passes through the valve j’. This latter

‘valve then closes and retains the ascending

liquid till the suction stroke of the pump

again takes place,

In the construction shewn in Figure 4
the aneroid box m’ is arranged in the in-
terior of the valve box %, which is of suit-
able dimensions to contain the box m’
whilst permitting; of the pulsating action
of the walls thereof. o '

The action of the apparatus shewn in
Figure 4 is the same as that of Figure 3,
that is to say, on the suction stroke of the
pump, the box or casing m’ is contracted
under the effect of the depression, resulting

70

75°

80

in an increase.in the capacity of the cham- -

ber %, containing the box; and this causes
the opening of the valve /2 and the admis-
sion of liquid into-the said chamber. On
the compression. stroke of the pump, the
quantity of liquid retained by the valve. 7
1s compressed and the liquid is forced to
ascend the

pipe y through the non return
valve /. - ' :

85

90

By reason of its particular construction -

the aneroid box or casing m’ is absolutely
fluid tight, both to air and liquid: '
The air pump in place of bej_n%/mechani-
cally operated may be operated by hand, a
construction of this type being shewn by
way of example in Figure 5. St
he hand pump comprises a cylindrical
body n having a tubular extension n’ on the
extreme bulbous end of which is fixed the
flexible or other hose connecting.the pump
with the pulsator.
cylindrical body is a piston o, provided with
a rod o’ terminating in an operating knob
or button 0% a non return valve p having a
tubular extremit
is arranged at tlz7
is subject to the action of a spring p’'the
displacement -of the valve. p being ghided
and limited by a stop p? or stops. Openings.
n? and. n® are provided
body n. - s :
' The action is as follows:— :
On the suction stroke the valve . under
the action of the spring z” cOVersgale open-
ings n* and closes the admission of atmos-

‘pheric.air to the cylinder n; a reduction in

pressure in the passage or passages and in

‘the bottom of the cylinder n, and - conse-

quently in the capacity for air.of the pul-
sator, o o '

At the end of its stroke, when the piston o
passes the openings n* atmospheric. air ‘en-

" ters the cylinder n and-continues to do so un-

til the piston moving in t

opposite direc-
tion passes the openings 7%, -

In the interior of the:

in the cylindrical

95

100

103

provided with openings » .
e end of the cylinder and

110

115

126

. The pressure in the cylinder # then in_.- o

‘creases and consequently ‘f_he air capacity of

e

130
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the pulsator; atmospheric pressure is again
ré-established when, at or about the end of
the compression stroke, the piston o acts in
the valve p’ so as to uncover the openings n”.

What I claim is:— o

1. In a liquid elevating apparatus, a cylin-
der, a piston mounted to reciprocate therein,
a valve connected with the cylinder and hav-
ing means to contact with the piston and
be opened thereby when the piston ap-
proaches the end of its compression stroke, a
conduit receiving the liquid to be conveyed,
inlet and outlet check valves connected in the
conduit, a shell connected with the conduit
between the check valves, a flexible dia-
phragm arranged within the shell, and a
conduit for connecting the cylinder and
diaphragm.- : ‘

2. In liquid elevating apparatus, a pulsa-
tor having a flexible diaphragm, an air
pump arranged in a casing of stream line
form, the body of the pump being connect-
ed to the pulsator by a flexible hose and be-
ing provided on the support of-the said
flexible hose with an auxiliary valve having
a rod extending to the interior of the pump
body and displaceable by the pump piston,
and openings in the auxiliary valve casing
adapted to place the pump body and the in-
terior of the flexible hose in communication
with the atmosphere. '

3. In a liquid elevating apparatus, a cyl-
inder, a piston mounted to reciprocate there-
in, an air inlet valve associated with the cyl-
inder, a stem connected with the valve -and
projecting into the path of travel of the
piston to be moved thereby to open the valve,
a spring to move the valve in an opposite di-
rection to close it, a liquid conveying conduit,
inlet and outlet check valves connected in
the conduit, a shell connected with the cons
duit between the valves, a flexible diaphragm:

‘arranged within the shell, a conduit connect-
"ed with the cylinder and adapted for connec-

s

tion with the diaphragm, and means to move
the piston.

4. In liquid elevating apparatus, a pul-
sator having a flexible diaphragm, an air
pump arranged in a stream line casing; the
cylindrical body of the said pump being con-
nected by a flexible hose to the pulsator and
provided at the bottom with an auxiliary non
return valve having a rod actuated by the
pump piston about the end of the compres-
sion stroke so as to, place the body of the
pump and the flexible hose connecting with
the pulsator in communication with the at-
mosphere, the pulsator being formed by an
aneroid box having
flexible and capable of being contracted and
expanded under the combined effects of de-
creased and increased pressure induced by
the pump placed in the valve box and divid-
ing this latter into two compartments, one
of which communicates with the pump. and

‘the other with and between two non return

valves opening and closing in the same direc-
tive sense and interposed on the length of
the ascending column of liquid to be raised.

5. In liquid elevating apparatus, a pulsa-
tor having a flexible diaphragm, formed by a
box divided into” two compartments, one
communicating with a non return valve box
interposed in the length of the ascending
column of liquid to be raised, a pump having
a cylindrical body connected to the other
compartment of the pulsator box and of
which the piston abuts or strikes at the end
of the compression stroke against a spring
pressed valve thereby uncovering openings
provided in the body of ‘the pump which

altow of the body of the pump and the flex-.

ible hose .connecting it with the pulsator
communicating with the atmosphere..

In testimony whereof I have hereunto
signed my name. »

HENRI KAPFERER. -
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