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Lo all whom tt may concern:

Be 1t known that I, HORATIO SEYMOUR
BILLS, a citizen of the United States, residing
at Ionia, in the county of Ionia and State of
Michigan, have invented certainnewand use-
ful Improvementsin Air-Pumps; and I do de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-

ings, and to the figures of reference marked
thereon, which fOllIl_ a part of this specifica-

tion.

My invention relates to air-pumps, more

particularly to double-acting mechanical air-
pumps.
The object of my invention is to produce a

- simple, cheap, and durable air-pump capable
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of being operated by hand, that will deliver
practically a continuous stream of com-
pressed alr into a tubular tire of a bicycle-
wheel, or that may be employed for other
purposes calling for an uninterrupted gase-

ous or liquid Jet

I accomplish the objects stated by con-
structing a suitable cylinder having inlet-
valves, a piston-rod consisting of lonn*ltudl-
nal compartments, a piston pro Vided with air-
ducts connecting the compartments of piston-
rod and opposite faces orsides of piston, com-
bined with a valve arranged to close the air-
ducts leading to one face, at the same time
opening the air-ducts to the opposite face of
the piston and alternating those operations
regularly when actuated.

Referring to the accompanying drawings,
whereln like numerals are used to designate
like parts throughout the several views, Fig-
ure 1 represents a vertical mid-seclional view
of my invention; Ifig. 2, a top plan view of the
perforated valve- disk; and IFig. 3,an enlarged
vertical section of the ] uncture of piston-'rod
and piston, enabling the construction and
mode of operation of the valve-governing

piston-rod orifices and piston air-ducts to be

more clearly seen and understood.
Considering Fig. 1, numeral 1 deswnates
the cyhnder hzwmﬂ' an orifice 2 thrqun'h a

‘head 3

tions 1-1

, the orifice being concave upon the in- |

 side to receive a ball-valve 4, the play of

which is limited by the basket 5. Any form
of inlet-valve might clearly be selected to re-
place the ball. Head 3 possesses also a cen-
tral orifice, which 1s continued through a pro-
jecting exteriorly-threaded nipple 6. An in-
teriorly-threaded gland 7 engages the nipple,
and between them a ring of packing 8 may
be compressed. The opposite end of eylin-
der 1 is open and exteriorly threaded, being
normally closed by a screw-cap 9, which is

provided usually with a central orifice 10, con-

tinued slightly below the inner surface of the
cap by anarrow flange 11. Upon the outside
the cap 9 is spanned by the curvinglegs of a
spider 12. Vhile not absolutely essential,

| the spider is useful in preventing the hand
from coming intimately into contact with

cap 9 and closing orifice 10. Less in diame-
ter than the interior of cap 9 and exterior

diameter of cylinder 1 is the valve-disk 13,

having a solid center and rows of perfora—
(See Hig. 2.) Disk 13 is adapted
to rise and fall W1thm cap 9,and it normally
rests upon the end of the cylmder as shown.

In practice I may modify the inlet-valve just
described orsubstitute any convenient known
equivalenttheretor. The constructionspeci-
fied being of extreme simplicity cannot fail
or get out of orderin service, and the posi-
tion of cap 9 may be permanently fixed by

soldering or in another effective mannermade

fast to the cylinder.

Number 15 marks the hollow piston-rod,
having the open end 16 screw-threaded and
divided lengthwise by a suitable partition 17.
The remaining end 18 of the rod is closed and
exteriorly threaded. Near the closed end 18
are diametrically opposite orifices—left 19,
right 20—through the wall of the hollow pis-
ton-rod. (Bestshownin Fig. 3.) = The parti-
tion 17 extends to the inner surface of the

-closed end of the piston-rod, and as custom-

arily constructed an orifice pierces the parti-

tlon upon a line with orifices 19 20 of the

hollow piston-rod.

Number 21 designates a spool-shaped valve
consistiug of two heads or disks joined by a
cylindrical stem 22. Stem 22 fits movably

within the orifice through the partition al-
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- ready mentioned as alined with orifices 19 20.
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It will be understood by inspecting Kig. 5
that valve 21 may be reciprocated and caused
to close alternately the two orifices 19 20.

23 represents the piston, having a central
threaded orifice inengagementw ith the closed
end of the hollow plston-rod as clearly shown
in Figs. 1and 3, and leading to opposite faces
or sides of the piston are formed the air-
ducts—Ileft 24, right 25—as drawn. A suit-

able ring of paeking 26 encircles the piston.

Hollow piston-rod 15 extends through the

central orifice in cylinder-head 3 and through
the stuffing-box device described as far as

may be desired, and a collar 27, from which

project handles—left 28, right 29-—1s secured
upon the rod at a convenlent point. |

- T do not confine myself to the use of any

special form of valve at any pointr in my 1n-
vention.

The mode of operation will now be readily
followed. Assume the parts to be assembled
and to be relatively situated as shown in Ifig.
1. Grasping the cylinder in one hand and
handles 28 29 in the other, let the cylinder be
caused 1o move from the handles, head 5 ap-
proaching the piston 23.
below the piston results, the ball-valve 4
closes, the air rushes throun'h duct 25 and ori-
fice 20, driving the spool- va,lve 21 toward and
GlOSlIlU' onﬁce 19, and having no other avenue
of escape 1313:\761‘868 the 110*1113 compartment
(marked &) of the piston- rod. Meantime air
enters above the piston through orifice 10 in
cap 9 by way of perforations 14 in valve-disk
13. The piston and head 3 being in close
proximity, let the reciprocal operatlon begin,
the piston approaching cap 9. Disk 15, lifted
by the compression now above the piston,
closes the orifice encircled by flange 11.
The air rushes through duect 24 and orlﬁce
19, driving the spool- valve forward and elos-
mn' orlﬁce 20. Under these assumed condi-
t1ons the only path for the air is supplied by
the left-hand compartment of the hollowr od,
(marked 0.) Externalair follows the plston
through orifice 2in head 3. Performed with
ordinary rapidity these operations cause a
practieally constant blast to be delivered at
end 16 of the piston-rod.

Having thus fully described my invention,
what I ¢laim, and desire to protect by Letters
Patent of the United States, 18—

1. In an air-pump, the combination Of
cylinder having inlet-valves, said cylinder
prowded with smta,ble heads, one head hav-
ing a piston-rod aperture, a hollow piston-rod
dlvlded longitudinally into independent com-
partments, said piston-rod having one end
closed, said piston-rod having orifices open-
ing into said compartments, a piston having
ducts leading to its 0pp081te faces, said pis-
ton being secmed to said piston- _rod and the

inner mouths of said ducts arranged to reg-
ister with said orifices, and valves for simul- |

taneously opening and closing said compart-

ments alternately into said cylinder upon |

A N
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‘Compression of air |

| rod, qubstantmlly as described.

opposite sides of the plston by way of sa.ld; i
ducts, substantially as described. _
2. In an air-pump, the combination of a

cylinder having inlet-valves, said cylinder
pr ovided with 5u1table lleads, one head hav-
ing a piston-rod aperture, a hollow piston-rod -
d1V1ded longitudinally in to independent com-

partments, “said piston-rod having one end

75

closed, said piston-rod having orlﬁces open-: .
ing into said compartments, a piston having
ducts leading to its opposite faces, said pis--
fon being secured to said p1st0n—10d and the

inner mouths of said ducts arranged to reg-

ister with said orifices, valves for sunultane--;- o

ously opening and closing said compartments -

alternately into said cylmdm upon opposite
sides of the piston by way of said ducts, and

a handle fixed to said plfston -rod, subatan--'

tially as described.

3. In an air-pump, the (301111;)111.:1131011 of a

cylinder having inlet-valves, said cylinder

pr ovided with smtable heads one head hav-

ing a piston-rod aperture, a hollow piston-rod

90

lelde longitudinally into independent com-
partments by a partition, said partition hav-
ing an orifice, said plston -rod havingoneend

ing into said compartments, a spool-shaped

closed, said piston-rod having orifices open-
95

Valve having its stem movably engaging the -
orifice in said partition, said spool-shaped -
valve adapted, when actuated to alternately -

close the orifices in said piston-rod, a piston
having ducts leading to its 0pp081te faces, -

1o

sald plStOll being secured to said piston- md
and the inner mouths of said ducts arranged . -

to register with the orifices in

4 In an air -pump, the combination of a

said piston--

cylinder having one head provided with anf;s_'_ff;'
inlet-valve :;md a piston-rod aperture, the -
remaining end of said cylinder being exte- -
riorly thr eaded and closed by a screw-cap 9, -

said serew-cap having an orifice 10 and ﬂange -_
11, a spider 12 secur red upon the outside of -

said screw- cap, a perforated valve-disk 13, a

hollow piston-rod divided longitudinally mto

independent compartments by a partition,
said partition having an orifice, said piston-

11

rod having one end closed, said piston-red- -
having orifices opening into said compart- -
ments a spool—shaped valve having its stem_;’;f.
mov&blv engaging the orifice in said parti- -

tion, said 5p001-shaped valve adapted, when

actuated to alternately close the orificesin

‘said plthIl rod, a piston having ducts leading
to its opposite faces, said plston being se-

cured to said piston-r od and the inner mouths

of said ducts arranged to register with the

orifices 1n said piston-rod, and a handle se- -
cured to said piston- 10(1, substantmlly as. de-

scribed.
In testimony whereof I affix my 31gnature
in presence of two witnesses.
HORATIO SEYMOUR BILLS
~ Witnesses:
FrRED H. HENRISCH
JESSIE L. MITCHELL
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