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Specification of Letters Patent.

Patented Oct. 3, 1911.

Application filed April 1, 1911. Serial No. 618,339.

To all whom it may concern:

Be it known that I, Jomn RoperTson, a
citizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and
State of Ohio, have invented certain new
and useful Improvements in Air-Pumps, of
which the following is a specification.

My invention relates to air pumps adapt-
ed for both vacuum and pressure, and more
particularly to those of the double action
type.

The object of my invention is to produce
a pump of simple construction, inexpensive
to manufacture, and one which is more effi-
clent in comparison to size than those now
in use. .

Another object of my invention is to pro-
duce a pump with an exhaust port, to which
a hose or other suitable tube may be at-
tached for the purpose of using the exhaust
air blast as a blower, said blower being used
to blow dust from crevices and surfaces.

My invention is particularly adapted to
be used in connection with a vacuum clean-
ing machine, the pump being used to create
a vacuum or suction. It is a well-known
fact that a suction pump is more efficient
than an exhaust fan when used to create a
vacuum; therefore it is essential to con-
struct a pump which is simple, light in
weight and efficient, in order that it may be
suitably mounted and connected to the
cleaner mechanism.

My invention consists in a cylinder, an
intake chamber dividing said cylinder into
two compartments, a piston rod adapted to
carry two piston heads, apertures in said in-
take chamber communicating with the com-
partment of the cylinder, valves covering
said apertures, openings in said piston
heads, and valves covering the openings,
said valves all adapted to operate in con-
junction with the piston rod and piston
heads of the pump. :

My invention also consists in the novel
combination and arrangement of parts set
forth and claimed.

In the accompanying drawing which
serves to illustrate my invention: Figure 1
is a vertical section taken through the cen-
ter of the pump constructed in accordance
with my invention. - Fig. 2 is a plan view
of a pump shown in Fig. 1, part of the up-
per valve being broken away for the sake
of clearness. Fig. 8 is a sectional view
taken on the line 3—8 of Fig. 1. TFig, 4

Is a section of the sleeve. Fig. 5 is a ver-
tical section of a pump adapted to be used
as a pressure pump. Fig. 6 is a cross sec-
tion taken on the line 6—6 of Fig. 5, and
Fig. 7 is an enlarged detail cross section
of the sleeve and annular ring employed in
the outlet chamber of the pressure punp,
shown in Fig. 5.

In the embodiment of my invention as
ilustrated and which shows a preferred
construction, 1 represents a cylinder in
which the piston heads 2 and 8 are adapted
to operate. The piston heads 2 and 8 are
mounted upon a piston rod 4. The cylinder
1 is provided with partition heads 5 and 6
adjacent to the central part thereof, thus
forming a chamber 7 therebetween, said
chamber 7 having an intake opening 8
which extends through the wall of the cyl-
inder 1. The intake chamber 7 is also pro-
vided with apertures 9 and 10 communi-
cating with the upper and lower cylinder
compartments 11 and 12 respectively. The
piston rod 4 is provided with a sleeve 13
which is slidably mounted thereon and is
adapted to carry valves comprising disks
14 and 15. The sleeve 13 is preferably pro-
vided with annular shoulders 16 and 17 re-
spectively, which the disks 14 and 15 are
adapted to engage. These disks 14 and 15
are preferably made of leather or some
other pliable material and are supported by
means of the metal disks 18 and 19 re-
spectively, which are held in place upon the
sleeve 13 by means of nuts 20. It is seen
by referring to Fig. 1 that the sleeve 13 is
of greater length than the thickness of the
chamber 7, allowing sufficient opening of
the apertures 9 and 10 for the free passage
of air, and that the disk 14 is closing the
aperture 9 while the disk 15 is a short dis-
tance away from the aperture 10 in the par-
tition 6, thus allowing the air to pass from
chamber 7 to compartment 12 of the cyl-
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inder. Thus the valves for the intake cham- -

ber 7 which control the inlet or air to the
compartments 11 and 12 of the cylinder
move in unison with the piston, but are not
dependent upon it for their action, as will
be hereinafter shown. Assiiming that the
piston rod 14 is moving in the direction of
the arrow, the movement of the piston rod
upon the sleeve 13 will tend to carry the
disk valves in the right direction. How-
ever, the opening and closing of the valves
is not dependent upon this movement of
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the rod, but is accomplished positively and
almost instantaneously by the pressure of
the air on the flat disks, thereby closing the
aperture 9 and opening the aperture 10, and
vice versa.

The main piston heads 2 and 3 are con-
structed in an ordinary manner, and com-
prise a metal plate 21, a disk 22 made pref-
erably of leather or other suitable material
adapted to engage the sides of the cylinder
1, and another plate 23 clamping said disk
22 between it and the plate 21, the plates 21
and 23 and the disk 22 being provided with
a series of openings 24 all registering with
one another to make one continuous aper-
ture connecting the chambers 11 and 12
with the outside of the pump. Leather
disks 25 are provided on the outside of said
piston heads 2 and 3, and fit loosely around
hubs 26 provided on the plates 23 of the pis-
ton heads. For the purpose of stiffening
said disk 25 which is preferably made of
pliable material such as leather, I provide a
metal disk 27 thereon, which is adapted to
rest upon the hub 26, thus the leather disk
25 is free to move up and down upon the
hub 26. The plate 23 on the piston head 3
of the pump is held in place by means of a
nut 28. The plates 21, 23 and the disks 22
are held in place relative to one another by
means of a pin 23" or projection on the
plates 23 which extends through the disks 22,
and plates 21, thereby preventing them from
turning relative to each other, and also re-
taining the openings 24 in proper relation
to each other. The plate 23 on the piston
head 2 of the pump is held in place by means
of a head 29 screw threaded on the piston
rod 4, and which is adapted to also clamp
the metal disk 27 in position upon the hub
26. The head 29 is bifurcated to receive a
connecting rod or link 80 which is prefer-
ably pinned by means of a pin 31 to the
head 29. This connecting rod may connect
the piston rod of the pump by means of a
crank or lever to any source of power de-
sired.

The operation of the device is readily
seen and is as follows: Supposing the piston
to be moving in the direction of the arrow,
it is obvious that the intake of air coming
through the inlet 8 into chamber 7 is passing
through the aperture 10 into the cylinder

. compartment 12, owing to the fact that the
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cylinder head 3 is moving downwardly and
thereby drawing the air therein, the aper-
tures 24 in the piston head 3 being closed by
means of the disks 25. The aperture 9 in
the partition 5 is closed, owing to the fact
that the piston head 2 is descending, there-
by tending to compress the air in the com-
partment 11, the air therein escaping
through the apertures 24 which are open bhe-
cause of the fact that the disks 25 are un-
seated or lifted from the surface of the metal

1,004,906

plate 23 by the pressure of the escaping air
from compartment 11. The device acts in
just the opposite way when the piston rod is
moving in an upwardly direction. Theupper
cylinder will then draw the air through the
inlet 8 and chamber 7, while the valve in the
head 3 will allow the air contained in com-
partment 12 to pass through the head to be
forced out through nozzle 36 on the next
downward stroke, it being apparent that
when the piston is moving downwardly the
air is drawn into inlet 8 and exhausted
through the lower end of the cylinder, and
that the suction through inlet 8 is continued
during the upward movement of the piston
by drawing the air into compartment 11 and
exhausting it at the upper end of the pipe.

The cylinder 1 is preferably placed upon
a base 32, which has an aperture 33 therein.
The aperture 33 is covered with a housing
34, having a long neck extension 35 fas-
tened thereto to form a nozzle 36 to which a
hose may be attached. Thus when the cyl-
inder head 3 is moving downwardly, it is
forcing the air through the aperture 33 and
through the nozzle 36, and is producing an
air blast at the end of the nozzle 36 which
can suitably be used as a blower, thus I use
the exhaust of one compartment of the cyl-
inder 1 as a blower. By constructing the
pump in this manner, I am enabled to pro-
duce a pump at much less expense than those
now in use, and cause practically an unin-
terrupted suction upon an air separator such
as 1s used in vacuum cleaners, and to which a
pump of this kind is adapted to be attached.

When it is desired to use my device pri-
marily as a pressure pump I reverse the
position of the valves as shown in' Fig. 5.
In this figure it is seen that I construct the
piston heads 2” and 8" in the same manner
as those constructed and shown in Fig. 1
with the exception that I place the leather
disks 25 on the opposite sides of said pis-
ton heads, the disks 25 being on the lower
side of the piston head 2’ and on the upper
side of the piston head 8’. The chamber
7’ which is shown as an intake chamber in
Fig. 1, of course will be an exhaust or out-
let chamber when the pump is used as a
pressure pump.

Referring to Fig. 5, the partition head 5
is detachably connected to a flange 40 by

-means of screws 41, for the purpose of in-

serting or removing or repairing the valves
within the chamber 7. The outlet chamber
7" is provided with openings 9 and 10
which communicate with the compartments
11”7 and 12”7 respectively in' the cylinder.
Disks 14” and 15" are adapted to cover over
their respective openings 9’ and 10, ac-
cording to the direction the piston rod 4’
is carrying the piston heads. The. disks
14" and 15" are adapted to be mounted upon

70

75

80

85

920

95

100

105

110

115

120

an annular ring 87, which is screw threaded 130



1o

15

20

25

30

35

40

50

55

50

65

1,004,906

at 38 upon a sleeve 39, the sleeve 89 being
slidably mounted upon the piston rod 4.
‘Thus the operation of the device as a
pressure pump is as follows: When the pis-
ton heads are moving in the direction of the
arrow, (Fig. 5) the air in compartment 11/
of the cylinder is being forced downwardly,
through the opening 97 against the disk 14,
thereby unseating said disk, and forming a
passage into outlet chamber 7’ into which
the air is forced and discharged through
the outlet nozzle 8. As the piston heads
descend the sleeve 39 also moves down-
wardly, and the disk 15’ seats upon parti-
tion 6, thereby closing the opening 107 as
the disk 14’ is unseating from the partition
5. As the lower piston head 3" is descend-
ing, the air beneath it will unseat the disk

25" and pass upwardly through the open-
ings 24 into the compartment 12’ of the .
When the piston head 3’ has
reached its lowermost position, the com-
partment 12" will be full of air, and as soon |

cylinder.

as the piston head 3’ begins to return in
the opposite direction, the charge of air
which 1s filling the chamber 12’ will then
be forced into the outlet chamber 7/, while
the upper compartment 11’ will be filling
in the same manner as the compartment 127,
fills when the piston is descending. Thus
practically a continuous air blast is being
forced from the nozzle 8’. If desired, the
cylinder may be placed upon the same base
32, as shown in Fig. 1, which is provided
with the aperture 88, said aperture being
covered with the housing 34, and said hous-
ing having the long neck extension 35, the
same as-that shown in Fig. 1. This ar-
rangement of course will provide a nozzle
36 which will be an intake nozzle instead
of an exhaust nozzle to create a suction
which may be used for any desired pur-
pose. The construction for a pressure pump
1s exactly the same as for an exhaust pump,
with the exception that the valves are in-
side the piston heads and inside the cham-
ber 7 instead of outside. It will be seen
that when constructed as an exhaust pump
both pistons act to produce a practically
continuous exhaust, while pressure is fur-
nished incidentally by the lower piston.
When constructed for a pressure pump,
both pistons operate to produce a practically
continuous pressure, while suction is fur-
nished incidentally by the lower piston.
The construction of my device is extremely
simple and compact, its action is positive
and certain, and the air suction or pressure
produced is continuous and effective to the
highest degree, the device being adapted to
produce the maximum of pressure or suc-
tion with the application of a minimum
of power. The device being constructed
with open ends, permits of ready and easy
access to the piston heads and valves for re-
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pairing and replacing of parts when neces-
sary.

Some of the advantages of my invention
are:

First. By this construction, T am enabled
to effect a considerable saving in the cost of
manufacture; to make a cylinder of lighter
material because I do not have to provide
for external piston heads or means for
clamping them to the cylinder. Further, I
do not have to provide valve chambers, or
valve seats; further, I do not have to pro-
vide a slide for the connecting rod which
communicates the motion of the crank to the
pistons. By my construction, the two pis-
ton heads on one rod working in one cylin-
der, form the most efficient kind of slide.

Second. By this construction I am also en-
abled to make the cylinder out of lighter
material without the expense of boring, as
the pistons thus constructed adjust them-
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selves to any slight inequality in the cyl-

inders.

Third. By this construction I am enabled
to make a pump of very light weight in com-
parison with its efficiency, which is a very
decided advantage in vacuum cleaning ma-
chines.

Fourth. By this construction I get far
greater efficiency in proportion to the amount
of energy used, because the friction on the
pistons is reduced to the minimum, and be-
cause there is practically no friction or loss
of energy in the operation of the valves.

Fifth. By this construction I make a
pump that is neat and compact in appear-
ance, the cylinder presenting a smooth, un-
encumbered exterior, all the valves and
mechanism being inside the cylinder.

Sixth. There are no valve seats or valve
chambers to make, the heads of the cylinder
and the piston heads constituting the valve
seats.

All of the valves being inside, the cylinder
is not encumbered with any exterior mech-
anism such as valve seats, anti-chambers,
inlets and exhaust ports, etc. The valves
being placed on the flat surfaces of the pis-
ton heads and cylinder heads, allow for full,
free ports and instantaneous opening and
closing.

What I claim as new and desire to secure
by Letters Patent is:

1. An air pump of the character described
comprising a cylinder 1 open at the ends and
having an intake opening near its center,
partition heads 5 and 6 fixed upon opposite
sides of said intake opening within said cyl-
inder to form an intake chamber 7 , said
heads having central apertures 9 and 10 re-
spectively, a piston rod 4 carrying piston
heads 2 and 3 respectively, said piston rod
adapted to operate through said intake
chamber, said piston heads comprising a
metal plate 21, a flexible disk 22 and a metal

90

95

100

105

110

115

120

125

130



10

15

20

25

30

3-

plate 28 adapted to clamp said flexible disk

n place, said plates 21, 22 and 23 being pro-
vided with a series of openings 24 all reg-
istering with one another to make continu-
ous apertures therethrough connecting the
chambers 11 and 12 with the outside open
ends of the pump, and a pin 23" projecting
from plate 23 through plates 22 and 21 re-
spectively to hold said plates from turning
relatively to each other for the purpose of
retaining the openings 24 in each plate in
alinement with those of the adjacent plates,
a hub 26 upon the outer side of each piston
head 2 and 3 respectively, a metal disk 27
fixed upon said piston rod 4 against said
hub 26 and a flexible valve 25 having a cen-
tral opening and mounted to slide upon said
hub between said disk and its adjacent pis-
ton head to open and close said openings 24,
and means for reciprocating said piston
heads and valves, substantially as set forth
and for the purposes specified.

2. An air pump comprising a cylinder 1.

open at both ends, and having an intake
opening 8 at the center, heads secured to op-
posite sides of said intake opening within
said cylinder forming an intake chamber 7
therebetween, a double valve having a stem
extending through said intake chamber and
having flexible washers adapted to engage

1,004,906

the outer sides of said heads to open and
close the same respectively, a base adapted
to partially close one end of said cylinder,
and having a central aperture therein, a
housing adapted to cover said aperture and
a neck extension connected to said housing,
whereby a reduced outlet is formed to cause
the exhaust air to pass out therethrough
with greater velocity to utilize said air blast
as a blower, and piston heads mounted upon
said piston rods upon opposite sides of said
intake chamber and between the ends of said
cylinder, substantially as set forth and for
the purposes specified.

8. An air pump of the character described
comprising a cylinder open at one end and
partially closed at the other end, with a
small central opening near its center, a tube
communicating with said central opening,
an intake chamber and an intake port, a pis-
ton rod, valves for said intake chamber
slidably mounted upon said piston rod, and
piston heads mounted upon said rod, sub-
stantially as set forth and for the purposes
specified.

JOHN ROBERTSON.
‘Witnesses: '

Jamms N. Ramsey,
Wivona Doax.

Copies.of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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