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UNITED STATES PATENT OFFICE.

HOWARD WIXON, OF UHICAGO, ILLINOIS.
' COMPOUND. AIR-PUMD.

No. 817,538,

Specification of Letters Patent.

- Patented April 10, 1906,

Application filed July 1, 1904, Serial No. 214,020,

Lo all whom it INAY CoOncern,:

Be it known that i, Howarp Wixox, a
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Hlinois,

5 have invented certain new and useful Im-
provements in Compound Air - Pumps, of
which the tollowing is declared to be & full,
clear, and exact description.

The improvement relates i air-pumps, and
particularly to portable hand
signed for the inflation
bieycles, automobiles, and other vehicles,
and seeks to provide g stmple and eflicient
form of compound pump by which the neces-
sary high pressure may be obtained with lit-
tle effort. :

A further object of the imvention is to pro-

- Vide an inexpensive form of compound pump
which will obviate the necessity of employ-
ing costly valves and complicated packings
and piston constrictions,

The invention consists in the features of
construction, combination, and arrange-
ment of parts hereinafter set forth, illus-

25 trated in the accompanying drawings, and
more particularly pointed out in the ap-
‘pended claims.

In the drawings, Figure 1 is g longitudina]
section through one form of the improved

30 pump. Fig. 2 is a corresponding view of o
modified construction. Fig. 3 is a view simi-
lar to Fig. 2, showing the pump 1n position

... for operation.

10
of pneumatic tires of

I5

20

The improved bump. comprises an outer

35 low-pressure cylinder 10 and an inner concern-
trically-arranged high-pressure cylinder 11,
These cylinders are relatively movable—s;. .,
elther one may be held stationary while the

s shifted to effect the operation of the

of the low-pressure cylinder
10 may be freely opened to form an air-inlet
or provided with a head 12, held in place at
the outer end of the cylinder 10 by screws 13;
45 and having unobstructed air-inlets 14, The
head 15, however, at

joint with the wall of the cylinder 11 to sea]
1ts outer end. In the form shown in Hrg. 1
50 the head 15 is provided with g discharge pas-
~ sage 16, communicating with g nipple 17
threaded into the body of the head 15, and
the nipple 17 is arranged to recerve the end
of the flexible pipe lea(i'ng to the uire or (ther
55 receptacle for the compressed air.  Prefer-
ably an outwardly-opening check-valve 18

- pumps de-

_ the outer end of the 111~
ner high-pressure cylinder forms an ar-tight

Ting 2

these packing - rings 18 arranged

terial and is arranged

L

[ in the form of a metal bal] , a8 shown, is held
within the discharge-

against a conical seat 19
passage 16 by a spring 20,

An inturned flanged packing-ring 21 is ge-
cured to the inner head 29 of the outer cylin-
der 10 and is arranged to engage the outer
wall of the inner eylinder 11, The packing-
rmg 21 is held in place upon the inner face of
the head 22 by g

cviinder 11 is lateral] y extended,
and an mturned fanged or cupped packing-
ring 26, mounted thereon, is arranged to en-
gage the inner face of the outer cylinder 10.
Packing-ring 26 is held in place upon the in-
ner face of the eyiindes-head 25 by & metal
ing 27 and serews 28.

A piston in the form of g flanged cup-like
packing ring or disk 29 ig arranged within
the inner high - pressure cylinder 11 and s
| the end of a piston-rod 3¢
a disk or washer 31 and o nut 32.
, 1-1rod 30 extends outwardly through
the inner head 25 of cylinder 11 and is con-
nected to the head 12 of the outer cylinder
10 by a pin 33.  An inturned flanged pack-
Ing-ring 34, of leather, rubber, or other suit-
able material, is mounted upon the head 25
and engages the piston-rod 30. The flanged
packmg-ring 34 1s held ip piace within a re-
cess 1 the head 25
plug 35. |

The head 15 of the inner
vided with an extended projection 36, and
the piston-rod 30 has s projecting portion 37.
As stated, the inner and outer eylinders are
relatively shiftable. Either one may be sta-
tionary and the other shifte( to operate the
pump-—that is to say, a foot or mount may
be secured to either one of the projections 36
or 37 and an operating-handle secured to the

as shown,

1n the operator’s hands an used

‘both eylinders together and apart.

The flanged packing-rings 21 and 24 are
formed of rubber, leather, or other suitable
yielding material and either one or both of
to yield in
one direction to admit ajr to the space be-
tween the cylinders. Similarly the cupped
piston 29 in the inner cylinder is formed of
rubber, leather, or other suttable flexible ma-
to yield in one direc-
tion to permit air to pass from the. inner end
of the high-pressure cylinder to the outer end
thereof.

metal ring 23 and screws 24, 6
as shown.---------".Ef’he----}111"1&1""'}'Ie-'a'd""25""'{}i the mner

cylinder is pro-
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fords communication between the inner cyl- |

inder and the space between said cylinders
andd is preferably arranged, as shown, in the
wall of the inner eyvhinder adjacent 1ts 1nner
encl.

The operation is as follows: As the cyl-
inders are telescoped or forced together—u.
¢., on the instroke the inner ends thereol
move:l apart-—-one or both ot the packing-
rings 21 and 28 yvield inwardly and adout air
to the space between the eylinders, and sineo
this space Is in iree communication with the
inuer eviinder 11 by through-passage 35 the
air will also flow into and fili the mner cyl-
inder. On the opposite or out stroke the
inner heads 25 and 22 of the mrner and
outer cylinders, respectively, are moved to-
sether and the flanged. portions ol rings 21
and 26 expand and hug the walls, respec-
tively, of the cylinders 11 and 10, so that the
air in the space between the eylinders and in
the inner evlinder is initially compressed and
forced past the vielding packing-ring or pis-
ton 29 ito the outer end of the high-pressure
eyvlinder 11.  When the stroke Is agam re-
versed, the fHanged portion of the piston 29
will expand and hug the inner wall of the
cylinder 11, and the previeusly-compressed
air in the cuter end of this eylinder 1s further
compressed and forced out of the discharge-
outlet 17. At the same time one or both of
the packing-rings 21 or 26 will yield and ad-
juib alv again to the mmer and outer cylin-
ders. It will beseen, therefore, thattlrepack-

ing-rings 21 and 26, in efiect, torm one-way |
viekling pistons for the outer low-pressure
evlinder. The purnp is adapted to be ar-

ranced In vertical position with either end
uppermost, and whichever one of the pack-
ing-rings 21 or 26 1s lowermost is preferably
so snugly held 1n position that it will not
vield. The purpose of this arrangement is

to prevent dust and dirt upon the ground

oi floor {rom being drawn into the pump.
As stated, the pump is designed to be ar-
ranged- either end uppermost, the lower sec-
tion being held upon a suitable standard and
the upper section connected to a suitable
operating-handle. It will be observed that
whichewver end is-uppermost the air is finally
compressed in the high-pressure cylinder and
the greater part of the work 1s done upon the
dowunstroke.
~The form shown in Fig. 1 is preferably
held with the outer end of the Jow-pressure
cvlinder 1" - nd discharge-nipple 17 i lower-
most positivn and fixed fo & stationery
standard. Theform shown in [Mig. 2,while 1t
raav be held either end uppermost, is particu-
larly designed to be arranged with tie outer
low - pressure cylinder fixed to o standard
or foot and in lowermost position, while the
inner cylinder is connected to th» eperating-
handle. The construction of tha forin shown
in Fig. 2 is similar to that shown in ¥ig. 1, ex-
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t that the air s discharged from the inner
h-11

e hollow piston-rod 307, the bore or pas-
> 39 communicating at its inner end with
the [ ner cylinder 11 and at its outer ond
with a passage 40 in the outer head 127 of tae
outer cylinder 16. In this form the nut 32,
which holds the yielding packing-ring or pis-
ton 29 in place, is provided with a conical
seat 19, and an outwardly-yielding check-
valve 18 in the form of a metal ball is held in
the conical seat bv a spring 207, which ex-
tends between the ball-valve 18" and a pm
41, arranged in the end of the piston-rod 30"
The outer head 15’ of the inner cylinder 11 in
this form 1s selid, as shown, and the outer

J

3G !

ressure cvlinder through the bore 39 -

70,

N |
o 4|
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head 127 of the outer cyhinder 18 provided -

with an extension 37, |
In IMig. 3 the pump is shown in position for
operation with a foot-piece 42, secured to the

nrojecting lug 36, and a handle 43, securea to

the extension 37'. - o
The operation is simildar to that previously
desceribed.  Upon the downstroke either one
or both of the packing-rings 21 and 26 yield
and admit airinto thespace between the cyhin-

ders and into the lower end of the inner cylin-

GO

der 11 through the commumnicafibg passage 38,

Upoen the upstroke the air in the space be-

tween the evlinders and in the inner cyhnder
11 is initially compressed and forced past the
vielding ring or piston 29 into the upper end
of the evlinder 11.  Ou the next downstroke
the air 10 the upper end of the cylinder 11 1s
{further compressed, forced past check-valve
18 through the bore 39 of the hollow piston-
rod 307, and out of the discharge 40. On
this Jdownstroke a second charge of air is
aoain admitted, as described, to the space
between cvlinders and to the lower end of the
inner ¢vlinder. In this form whichever end

35

g ole

10K

is uppermost the air is finally compressed

and the greater amount of the work done

upon the downstroke, which is, of course, ae- -

sirable in a portable hand-pump.

it will he seen that a simple and mexpen-
sive form of pump is provided in which only
a single valve is employed, and this valve at
the discharge-outlet may be dispensed with,
if desired, stnee the check-valve in the nipple
of the tire will perform its funetion: Check-
valve 19, however, cuts down the amount of
clearance and is preferably employed.: The
construction of the piston end packing-rings
is inexpensive, but eflicien{. The purmp

1 L] . " ! ) .o oo
mav be easily operated to obtain the gh

nrassures necessary with large tires.

Tt should be noted that the low and high
pressire pistons are one-way yielding and
oppositely acting—that is to say, the low-
nressure piston yields on the instroke £o ad-

mit air to the space between the cylinders

and acts upon the outstroke to compress the
air in this space, while the high-pressure pis-
ton vields on the outstroke to admit air to the

IT5
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outer end of the high-pressure cylinder and
operates on the instroke to compress theair
1n the outer end of the high-pressure cylinder.
The high-pressure stroke
down stroke when the pump 1s used in verti-
cal position, and this arrangement is a de-
cided advantace masmuch as the operator
can, with little effort, exert considerable
pressure on the downstroke. It shoul also
be noted that no packings or valves are sub-
Jected to the high pressure in the outer end of
the high-pressure cylinder, except the cupped
piston 29, and here tha pressure simply
Serves to meake a tighter joint, so that the
pump will not leak and the packings thereof
wiil not soon deteriorate. Tt should be fur-
that all pistons or packings are

formed of flanged or cupped rings or disks
when it is neces-

so disposed that
sary that they should form

air undel pressure in
SO acts on these

2 tight joint the

flanged packings as to press

the same into engagement witn the adjacent |

it

thereby prevent leakage.
should also be noted that the space in the
low-pressure cylinder above the piston there-
in is always in communieation with the space
in the high-pressure cylinder below its piston.
On the downstroke the alr is finally com-

pressed, as described, in the high-pressure

cylinder and at the same time the low-pres-
sure piston yields to admit it to the space
between the cylinders and alr is also drawn
1nto the high-pressure cylinder through the
communicating ports Or.passages by the par-
tial vacuum which 1s formed therein. It
will thus be

amount, of air

is compressed suflicient, tq fill

oth the annular Space between the eylinders

and the inner
sure. |

Having described my invention, what |
as new, and desire to secure by Letters
Patent, is-— '-

1. A compound pump COTNPIISING an outer,
low - pressure cylinder having an internal
packing at its end, a high-pressure cylinder
working through said packing
external piston working in said outer cyhin-
der, a piston carried by said outer cylinder
and working within sai inner, high-pressure
cylinder, said eylinders being in unobstructed
communication at a point hetween said pis-
tons, substantially as described. -

2. A compound pump comprising an outer,
low-pressure cylinder provided with an intep-
nal packing at its end and CArryig a central
rod having a piston thereon , AN Inner, high-

cylinder at atmospheric pres-

pressure cylinder working between said pack-

ing and said piston, sald high-pressure ¢ylin-

der having a piston working in said outer.cyl- |

inder and communicating ab its inner end

817,588 _H o 3

1s always the in or

piston working in

the different cylinders

seen that at each stroke an-

sure cylhinder

and having an

- material fixed to

Eul?

with the annular space between said cylin-
ders, said pistons being one-way yielding and
oppositely acting respectively to initially and
finally compress air in the annular spaces
between said eylinders ane n the outer end
of said inner cylinder, substantially as de-
scribed.

3. A compound pump eomprising a station-
ary outer low-pressure cylinder having an in-

let at its lower' end and an ; nternal packing at

its upper end and carrying a central rod with
a piston thereon, and an inuner, high-pressure
cylinder shiftable between sard packing and
sald piston and cartymng at its lower ond g
satd outer eylinder and s
packing engaging said roa, said inner, high-
pressure cylinder having an unobstructed
port 1 its side wall adjacent its lowey end,
and said pistons DEINg one-way yielding and
oppositely acting respectively to initially
and finally compress air in the annular space
between said cylinders and in the upper end
of said inner cylinder, whereby the initial
compression takes place on the upper stroke
and the final compression on the downstroke,
and said piston-rod having a discharge-out-
let passage extending therethrough, substan-

tially as desecribed.

4. A compound pump comprising an outer,
low-pressure cylinder havi ng at 1ts upper end
a downturned Hlanged packing-ring and an
upturned flanged piston supported upon s
central rod and aninner, high-pressure cylin-
der shifting bétween said packang and said
piston and CATryIng on its lower end an up-
turned, flanged piston working in said outer

cylinder and an upturned, flanged packing-

ring engaging said rod, said inner, high-pres-
h AVING a port opening thereinto
from the space between sald cylinders, and
sard pistons and packing-rings being férmed
of ylelding, flexible material, substantially as
described. - : - |

5. A compoeund pump comprising a station-
ary, outer low-pressure cylinder, a reciprocat-
ing inner, high-pressure cvlinder cUMmMuni-
cating therewith and provided at ifs lower
end with a one-way vield; ng piston of flexible
material working in said low-pressure cylin-
der, a rod carried by said outer; low-pressure
cylinder and extending through the lower

end of said high-pressure cylinder, and an up- -
Yielding piston of flexible-

turned, one-way .
the upper end of said rod
and worcking in said high-pressure cylinder,

whereby the air is iinally compressed on the

downstroke, substantially as described.
HOWARD WIXON.

Witnesses: _
ALBERTA ADAMICK, o
Larnriaw PRENTIOE,
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