Qkct. 9, 1934. E. H. SMITH 1,976,@98
AIR PUMP

Filed July 27, 1933

. ,L:?l-l?
WA = =
—— 1> -

i S .

////2////-

R T

28 “u 7
- — 2! ‘ 7 /8
19
25 : T ~2z2
)y 88

5

Fraveretozr

S ~20 EZMEE'H SAHTH
18 ‘ ) W .

. | (Jaru D¢ Moo
—Fﬁglg ArrommnNe s



Patented Oct. 9, 1934

UNITED STATES

1,976,098

PATENT OFFICE

1,976,098
AIR PUMP

Elmer H, Smith, Minneapolis, Minn., assignor to
Smith Welding Equipment Corporation, Minne-
apolis, Minn., a corporation of Delaware

Application July 27, 1933, Serial No. 682,456

3 Claims.

This invention relates o new and useful im-
provements in air compressor pumps and has as
an object to provide such a pump of simple and
inexpensive construction, and which requires no

# lubrication.

A further object is to provide an air pump com-
prising a body having a diaphragm secured there-
to and cooperating with a wall thereof to pro-
vide a chamber, and said chamber having air inlet

10 and outlet openings provided with check valves,
each of which comprises a relatively light-weight
valve disk, mounted for limited movement within
their respective openings and operating to control
the directional flow of the air through the pump,

15 when the diaphragm is operated.

Other objects of the invention reside in the
simple and inexpensive construction of the pump,
as & whole, including the air inlet and outlet
valves; in the novel manner of securing the dia-

20 phragm to its operating member whereby there is
no relative movement between said parts; in the
particular arrangement of the diaphragm and its
operating means, whereby the central portion of
the diaphragm is operated symmetrically about

25 the medial plane thereof, to thereby relieve it of
unnecessary strains; and in the means embodied
in the construction of the intake valve to permit
a slight leakage of air through said valve, when
the diaphragm is idling at a relatively lower speed

30 than normal, to thereby relieve the apparatus of
an unnecessary load.

Other objects of the invention will appear from
the following description and accompanying
drawing and will be pointed out in the annexed

35 claims,

In the accompanying drawing, there has been
disclosed a structure designed to carry out the
various objects of the invention, but it is to be

- understood that the invention is not confined

40 to the exact features shown as various changes
may be made within the scope of the claims
which follow.

In the drawing: )

Figure 1 is an elevational view, partially in

45 section, showing the novel pump operatively con-

nected to a motor;

Figure 2 is an enlarged detail sectional view
showing the interior®construction of the pump;
and

Figure 3 is an enlarged detail sectional view
more clearly showing the construction of the seat
of the intake valve.

In the selected embodiment of the inyention
here shown, for purposes of disclosure, there is
55 illustrated in Figure 1, a base member 2 having a

50

(CL 230—170)

motor 3 suitably secured thereto. A standard 4
is shown mounted at one end of the base and
terminates at its upper end in an annular frame
or annulus 5, having a central opening 6 therein.

An important feature of this invention resides gg
in the construction of the air compressor or
pump supported upon fthe annular frame 5 of
the standard 4. This pump comprises a body 7
which forms a housing for a plurality of valves
which will subsequently be described. The hous- g5
ing 7 is secured to the annular frame 5 by suit-
able bolts 8. A diaphragm 9 is clamped befween
the body portion 7 and the annulus 5 in leak-
proof relation. 'The lower face of the body 7 is
concaved, as shown, and the diaphragm 9 coop- 79
erates therewith to provide a chamber 11.

Air inlet and outlet valves, generally indicated
by the numerals 12 aad 13, respectively, are pro-
vided in the body 7. The inlet valve comprises a
plug 14 received in threaded engagement with a
socket 15 in the housing 7. The plug 14 has an
aperture 16 extending therethrough which pref-
erably is threaded as shown, whereby a pipe or
other fitting, not shown, may be connected there-
to, if desired. The lower end of the plug 14 ter- gy
minates in an annular flange 17 adapted to be
engaged by a small, semi-flexible disk 18, nor-
mally seated upon a raised portion 19 provided on
the bottom wall 21 of the socket 15. The bottom
face 20 of the annular flange 17 is rounded, as 8
shown in Figure 3, so as to present a relatively
small surface to the valve disk 18, when the
Iatter engages it under light pressure, as when
the diaphragm is idling at a relatively slow speed
under no load, thus relieving the apparatus of gg
an unnecessary load, when idling. When the
motor attains its normal speed, the valve disk 18
will be thrust against the rounded seat 20 with
sufficient force to cause the seat to become slight-
ly depressed in the disk 18, as indicated by the 95
dotted lines in Figure 3, whereby leakage is posi-
tively prevented through the valve 12, when the
apparatus is operating at normal speed. Suit-
able passages 22 are provided in the bottom wall
21, as shown, to permit free air circulation there- 3gq
through. The lower edge of the flange 17 is
adapted to be engaged by the disk 18 to prevent
the compressed air from discharging through
said valve from the chamber 11, when the dia-
phragm 9 is actuated. In other words, the disk j¢5

'18 and flange 17 cooperate to provide a check

valve for permitting air flow through the valve
12 in one direction only.

The outlet valve 13 comprises a solid plug 23
received in threaded engagement with a rocket 339
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24 which is provided af its lower portion with
an annular seat 25, adapted to receive a disk
valve 26. The bottom of the socket 24 communi-
cates with the chamber 11 through a suitable
opening 27. A reduced extension 28 depends
from the lower portion of the plug 23 and has

. its lower end terminating in spaced relation to
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the disk 26, thereby to provide means for limit-
ing the movement of said disk. An outlet port
29 connects the socket 24 with a pipe 31, received
in threaded engagement with the valve body 17,
as clearly illustrated in the drawing. This pipe
31 may lead to a suitable air storage tank or
other receiving means.

The means for operating the diaphragm 9 is
shown consisting of a connecting rod 32 having
its upper end immovably secured to the dia-
rhragm. A flanged head 33 is adjustably se-
cured to the upper end of the connecting rod
32 by suitable threads 34 and an adjusting nut
35. A dish-shaped member 36 is seated upon the
flanged head 33, and is directly engaged with
the central portion of the diaphragm 9, as best
shown in Figure 2. A clamping plate 37 is en-
gaged with the upper face of the diaphragm 9
and is secured to the head 33 by suitable bolts
38, whereby the central portion of the diaphragm
will be rigidly clamped between the inverted dish-
like member 36 and the clamping plate 37.

The lower end of the connecting rod has a
bearing 39 secured thereto which is engaged with
a crank pin 41 suitably secured to the shaft 42
of the motor, as will readily be understood by
reference to Figure 1. Thus, when the motor is
operated, reciprocal movement will be imparted
to the connecting rod 32 to thereby actuate the
diaphragm. The inverted dish-shaped member
36 below the diaphragm provides a support for
the latter when the diaphragm is moved up-
wardly to discharge the air from the chamber 11
through the pipe 31. The diaphragm is of the
double acting type, that is, it operates to circu-
late the air on both its up and down stroke.
When the diaphragm is moved downwardly, air
is drawn through the inlet valve 12 which will
be open as shown in Figure 2, while the disk 26
of the outlet valve will be closed. Upon the up
stroke of the connecting valve, the valve 18 of
the inlet valve 12 will engage the seat 17 and
interrupt air flow therethrough while the disk
26 of the air outlet valve 13 will move upwardly
into engagement with the terminal of the exten-
sion 28 of the plug 23, to thereby permit the
air to exhaust from the chamber 11 through the
outlet valve 13 and into the pipe 31.

An important feature of the invention resides
in the specific construction of the air inlet and
outlet valves 12 and 13.  The disks 18 and 26 of
these valves are preferably made of rubber and
are very light, whereby the pump is very sensitive
in operation and will function with the slightest
air pressure. The upper end of the connecting
rod being connected in fixed relation to the dia-
phragm, eliminates wearing surfaces and because
of the unique construction of the air inlet and
outlet valves, the air pump may be operated in-
definitely without a lubricant, whereby the air
discharging from the pipe 31 will always be free
from oil and other foreign matter, assuming, of
course, that the air drawn through the air inlet
valve 12 is free from such matter.

The novel air pump or compressor herein dis-
closed, has been found very useful in connection
with beverage dispensing apparatus of the type
employing air pressure. In such apparatus, it is
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of utmost importance that the air presswe con-
tained on top of the liquid or beverage in the
barrel or keg, is maintained substantially con-
stant. Because of the sensitiveness of the pump,
it readily lends itself for use in connection with
such apparatus, and when used in connection with
an ordinary pressure regulating device, a constant
predetermined pressure may be maintained in
the barrel at all times, regardless of the level of
the beverage therein.

The pump is very simple and inexpensive in
construction and comprises no wearing surfaces
and therefore requires no lubrication. The only
movable parts are the valve disks 18 and 26 and
the diaphragm 9, and these parts may readily be
replaced when necessary. By removing the plugs
14 and 23 of the air inlet and outlet valves, re-
spectively, access may be had to the disks 18 and
26 and, in like manner, by the removal of the
valve body 7 from the annulus 5, access may be
had to the diaphragm 9.

By mounting the valve body 7 upon the stand-
ard 4 and operatively connecting the diaphragm
to the motor 3, as hereinbefore described, the
entire apparatus may be constructed as a unit,
as shown in Figure 1, whereby it may readily be
moved about from place to place without inter-
fering with the operation of the mechanism. The
pump is also substantially noiseless in operation,
which is a very desirable feature in apparatus of 105
this type.

I claim as my invention:

1. In an air pump, a body having a concaved
face, an annular seat in said face, a diaphragm
fitting in said seat, an annulus engaging the 110
marginal edge of the diaphragm and suitably se-
cured to said body to thereby secure the dia-
phragm théreto in leak-proof relation, said dia-
phragm being spaced from the concaved face of
said body and cooperating therewith to provide a 115
chamber, means for operating the diaphragm,
said body having an air inlet opening communi-
cating with said chamber, said opening having
& perforated bottom provided at its center with
a raised portion, a valve disk supported on said 120
raised portion, a perforated plug received in
threaded engagement with the walls of said open-
ing and having its lower edge normally spaced
from said valve disk, said body also having an air
outlet opening provided at its bottom with an an- 125
nular shoulder, a valve disk normally supported
on said shoulder, an imperforate plug secured in
said air outlet opening and having a depending
portion normally spaced from said valve, and an
air conduit connected to said air outlet opening 130
between its respective valve disk and said plug,
said disks operating as check valves to cause the
air to circulate through said air chamber in one
direction, when the diaphragm is actuated.

2. In an apparatus of the class described, s 135
motor, a standard positioned adjacent thereto
and terminating at its upper end in a ring-like
portion open at its top and bottom, a diaphragm
seated on said ring-like portion and having one
face exposed to the atmosphere, a valve body en-
gaged with said diaphragm, means securing the
valve body to the ring-like portion whereby the
diaphragm is secured thereto in leak-proof rela-
tion, a connecting rod having one end immovably
secured to the diaphragm and having its opposite 145
end connected to a crank pin secured to the motor
shaft, said valve body having the central portion
of its bottom face spaced from the diaphragm
to provide a chamber, said chamber having an
air outlet and air inlet and outlet valves com- 150
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municating with said chamber, and adapted to
be actuated by operation of the diaphragm to
thereby cause air to be drawn into said chamber
and discharged therefrom, under pressure, into
said air outlet.

3. In an air pump, a body having a concaved
face provided with an annular seat, a diaphragm
fitting in said seat and secured thereto in leak-
proof relation, said diaphragm being spaced from
the concaved face of said body and cooperating
therewith to provide a chamber, means for op-
erating the diaphragm, said body having an air
jnlet opening communicating with said chamber,
said opening having a perforated bottom provided
with a raised central portion, a valve disk normal-
1y supported on said raised portion, a valve seat

3

secured in said opening and spaced from said
ivalve disk and providing means for limiting move-
ment of the disk, said chamber having an air out-
let comprising a threaded recess vrovided at its
bottom with an annular seat, a valve disk normal-
ly supported on said seat, a plug received.in
threaded engagement with said recess and hav-
ing a reduced central portion ncrmally spaced
from the valve disk in said recess and forming
an abutment to limit movement of said disk, and
an air outlet connected with said recess, said disks
operating as check valves to cause air to circulate
through said chamber and into said air outlet,
when the diaphragm is actuated.

ELMER H. SMITH.
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