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To all wham it ma i CONCErT.

- be it known that I, CHARLES B. LENTZ a
citizen of the United Sta,tes residing at Nor th
Tonawanda, in the county of Nmbm a, in the
State of New York, have invented new and
useful Improvements 1in Pamps for Inflating
Pneumatic¢ Tires, of which the following is a
specification.

This inventionrelates to the air-pumps em-
ployed for inflating the pneumatic tires of
bicyecles and similar vehicles, and more espe-
cially to the small pumps designed to be car-
ried in the tool-bags attached to bicyeles.

One of the objects of my invention is to in-
crease the capacity of such pumps without
materially increasing their size and atb the

same time to render the same simpleand com-

pact in construction.

A further object of the invention Is to pro-
vide the pump with simple and inexpensive
means for permitting its thrust to be exerted
against the wheel-tire in operating the pump
Instead of against one hand, asisthe custom
with the small air-pumps in common use,thus
enabling the operator to apply his strength
more advantaﬂ'eously |

In the accompanying dem%, Figure 1is

a side elevation of my improved air-pump in |

its closed or telesmped form. Fig.2isa lon-

gitudinal section of the pump, showing the ;
| similar to the washers b® and d.

sections partly extended. . Fig. 3 is a cross-

" section in line 3 3, Fig. 2, on an enrlarged
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scale. Fig. 4 is a longitudinal section of the
thrust-yoke at the delivery end of the pump,
showing the same applied to a pneumatic tire.
Kig, 5 18 a longitudinal section of a modified
form of theair-pump. Fig. 6 is a view simi-
lar to Fig. 4, showing a modified construec-
tion of the thrust-yoke. Fig. 7 is a horizon-
tal section in line 7 7, Fig. 6

Tike letters of reference refer to like perts
in the several figures. . @

- Referringto the construetion shown in Figs.
1to4, A A" A*represent three tubes or cylin-
ders arranged to telescope one within another.
The front cylinder A%, which slides within the
intermediate cylinder A', ig provided atits for-
ward end with ahead B,havinga delivery-noz-
zle b, which is adapted to be connected with
the air-valve of a pneumatic tire and through
which the air is forced into the tire. At its

| with a head or piston. {4/, having a

|

| flexible
washer or packing b* of leather or other suit-

able material, which forms with said head a

combined valve and piston. The washer ?

55

snugly fits the bore of the intermediate cyl-

inder A’ and is cupped, as shown, so that
when the pump is extended the edge of the
washer yields rearwardly, allowing air to pass
by the same and enter the portion of the in-
termediate cylinder in rear of the washer,
while when the pump is telescoped the flexi-
ble washeris expanded against the surround-

| ing cylinder by the air-pressure, forming a

tight piston, which prevents the passage of
the air past the same.
drawal of the front cylinder from the inter-

mediate cylinderis prevented by aninwardly-

extending flange or lip ¢, located at the outer
end of the intermediate cylinder and arranged
to overlap the projecting edge of the piston b’
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The complete with- .
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The intermediate cylinder A’ which fits with- -

in the rear eylinder A, is prm ided at its rear
end with a head or piston d and a cupped
washer d', forming a combined piston and
valve similar to the cor responding parts b’ 5
of the front cylinder and 0pe1‘et1nﬂ* in the
same manner.

e 1s a piston arranged to slide within the
front cylinder and p10V1ded at its front side
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with a flexible washer ¢', forming a valve

“As- shown
in Kig. 2, this valve or washer is cupped in

the oppoelte direetion from the washers 0*

and d’, so as to operate in a reverse manner.
The front. piston e is rigidly connected with
the piston d at the rear end of the intermedi-
ate eylinder by a hollow rod or tube F, which
passes through the intermediate piston b'.
The connecting-tube F is open at both ends
and is provided near its rear end with one or
more side openings g, whereby it communi-
cates with the space or air-chamber between
the rear piston d and the intermediate pis-

-ton &',

I represents apertures formed in the wall

of the front cylinder, near its rear end, for

admitting air to the chamber between the
front piston e¢ and the intermediate- piston b’
when the pump is telescoped, such air pass-
ing between the front and intermediate cyl-
mdels which latter are fitted together Wlth

rear end the front cylinder A” is prowded | suﬁelent looseness for this purpose.
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The rear cylinder A is open at its front end ]

to receive the intermediate cylinder, while 1ts
rear end is tightly closed by a cap or head l.
The complete withdrawal of the intermediate

s ¢ylinder from the rear eylinder is prevented
by an inwardly-extending flange or lip 7, lo-
cated at the front end of the rear cylinder
and arranged to overlap the piston at the rear
end of the intermediate eylinder. As shown

o in Fig. 2, the connecting - tube I extends
through the front and rear pistons e d and

opens into the front and rear cylinders, re-

spectively.
In the use of the pump, upon extending the
15 same, as shown in Fig. 2, air is drawn 1nto
the chamber K between the rear piston and
‘the cap I of the rear cylinder through the
open front end of the rear cylinder and the
space between the same and the intermediate
20 cylinder, these eylinders being loosely fitted
for this purpose. Atthesame time a portion
of the incoming air is drawn into the cham-
ber K’ between the rear piston and the in-
termediate piston through the tube I and its
25 lateral apertures ¢ and also into the chamber
I nthe Tront portion of the front cylinder
through said tube, while the air in the cham-
ber K® between the front and intermediate
pistons is expelled partly into the front por-
3o0-tion of the front cylinder by passing the front
piston and partlyintothe atmosphere through
the lateral openings /& of the front cylinder
by the movement of the front piston toward
the intermediate piston. Upon now telescop-
35 ing the pump the airin the front chamber K«
is expelled directly through the delivery-noz-
zle O by the advancing front piston e, the air
in the intermediate chamber KK’ is forced by
the rear piston  into the tube ¥ through the
4o lateral apertures thereof and from said-tube
into and through the front chamber K=, and
the air in the rear chamber IX is expelled by
the head I of the rear cylinder through the
tube I and into and through the front cham-
45 ber If%. The fourth chamber IK° is dead or
unserviceable, and air is simply drawn 1nto
the same and expelled therefrom during the
operation of the pump. It will be observed
that by this construction of the pump three
so separate volumes of air are simultaneously
compressed and forced into the pneumatic
tireduring every effective stroke of the pump,
increasing its capacity threefold and enabling
the tire to be inflated with correspondingly
55 fewer movements and in less time. 'This in-
crease in the capacity of the pump is effected
without complicating its construction and
without materially increasing its size, so that
in its telescoped condition it occupies but lit-
6o tle more room in the tool-bag than the small
pumps in common use. Moreover, the sev-
eral pistons are moved positively and do not
depend for iheir action upon springs or other
return devices which are liable to get out of
65 order, rendering the pump reliable in action
and simple in construction. The pump 1is

preferably provided with a removable tubu-

lar handle I, which is adapted to be slipped

over the pump when the same is not in use,

so as to render the device compact and free
from projections. In the construction shown
in the drawings the handle consists of a short
piece of tubing of sufficient size to pass over

the large rear cylinder A of the pump, and it

is detachably secured to the cap I’ of sald eyl-
inder by a button or headed stud m, project-
ing rearwardly therefrom and interlocking
with a transverse keyhole-slot m', formed cen-
trallyin the wall of the handle. 1The enlarge-
ment of this keyhole-slot is of sufficient size
to receive the head of the bution m, and af-
ter passing the enlargement over the button
the handle is partially turned in the proper
direction to cause the neck of the button to
enter the narrow portion of the slot, when the
handle will be firmly attached to the pump.
By turning the handle in the reverse direc-
tion the same is detached from the button of
the pump. S

In Fig. 5 of the drawings is shown a modi-
fied form of my improved air-pump whereby
two instead of three volumes of air are com-
pressed and delivered simultaneously. "This
construction differs from that first described
in that the rear cylinder of the first construc-
tion is omitted, and the rear end of the outer
cvlinder A3, instead of being provided with a
piston and valve, is simply closed by a head
or cap I', and the tube I is attached to said
head and closed by the same at its rear end.

In the use of small air-pumps it has hith-
erto been the custom to exert the thrust in
pumping against the hand by which the pump
is held, and to afford a sufficient bearing for
the fingers the piston-rod of the pump has
been provided with a curved cross-bar ar-

ranged in rear of the nipple, from which the

usual rubber tube leads to the tire-valve.
This method of using .the pump i1s both in-
convenient and tiresome. In order torender
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this operation more comfortable and enable -

the operator to use his strength more eifect-
ively, the pump is provided at its front end

with & yoke or shoe o, preferably of concave

form, which is adapted to bear upon the tread
of the tire on top of the wheel, as shown In
I'ig. 4, so that the operator may actuate the
pump in a standing posture and bear down
upon the tire, thus enabling him to exert his
weight upon the pump and requiring less
muscular effort. |

In the construction shown in IFig. 4 the yoke
consists of a bow-shaped tube, which is
curved to conform to the tread of the fireand
provided on its rear side with a central screw-

nipple o', adapted to engage with a corre-

sponding nozzle at the front end of the pump.
One end of the hollow yoke is closed, while 1t
opposite end is open and provided with a
suitable nipple or coupling o” for the attach-
ment of the usual rubber tube p, which leads
to the tire-valve PP. The hollow yoke thus
forms an air-passage counecting the nozzle b
with the rubber tube. The yoke is held in
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at the other end of the yoke.
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place against the tire preferebl}f by a band ¢
of flexible material, such as leather or rub-
ber, which band is pessed around the inner
side of the wheel-rim and has its ends de-
tachably connected with the yoke by hooks
q',arranged at the ends of the same, as shown,
or by any other suitable means.. An ordi-
nary rubber band may be used for this pur-
pose. If desired, the attaching-band may be
permanently secured to one end of the yoke,
1n which case only a single hook is required
By applying
and attaching the pump to the tire in this
manner the pump can be operated with one
if desired, the band ¢ holding the
pump-yoke against the tire during the return
stroke of the pump. By the use of such a
yoke a pump having double the capacity of
an ordinary small bicyele-pump can be oper-
ated as easily assuch a small pump in which
the thrust is exerted against one hand of the
0pe1 ator and with less dlseomfort

In the modified construction of the yoke
shown in Kigs, 6 and 7 the delivery-nozzle of
the pump is provided with a lateral discharge
branch r, to which the rubber tube or hose is
connected, and the yokeis constructed in the
form of a concave plate S, which is secured
to the delivery-nozzle in front of said dis-
charge branch. Inthisconstruction the yoke
is provided with a pair of slots s, through
which passes a flexible band T, of rubber or
leather, the ends of which band are provided
with hooks 7, which are engaged with each
other on the under side of the wheel-rim, as
shown in Fig. 6. The middle portion of this
band 18 arranged on the under side of the
yoke-plate, formingasoft facing for the plate.
In some styles of ladies’ bicycles the mud-
guard will not permit the yoke to be conven-
iently placed against the wheel-tire, and in

such cases the yoke may be placed against

the adjacent wheel-fork, the soft facing of the
yoke-plate preventing marring of the fork.
In each of the constructions shown the yoke,
with its nipple, is an attachment which is ap-
plicable not only to the pumps herein shown
and described, but to any tire-pump of this

in use. In both forms of the yoke ifs deliv-
ery branch, to which the rubber tube is at-
tached, is located at a point in rear or outside
of the bearing-surface of the yoke, so as to
leave the bearing-surface free from projec-
tions and permit, the same to rest firmly upon
the tire.

I claim as my invention—

1. The eombination with an air-pump, of a
yoke or shoe arranged at the front end of the
pump and having an unobstructed front face
or bearing-surface adapted to bear against a
pneumatic tire, and a lateral delivery branch
for the attachment of a hose arranged in rear
or outside of the bearing-surface of the yoke,
substantially as set forth.

2. An attachment for an air-pump consist-
1ng of a nipple adapted to be attached to the
delivery end of the pump, a yoke or shoe ar-
ranged at the front end of said nipple and

having an unobstructed concave face adapted

to bear against a pneumadtic tire, and a lateral
discharge branch connected with said nipple,
substentia,lly as set forth.

. An attachment for an air-pump, consist-
mﬂ* of a nipple adapted to be attached to the
delivery end of the pump, a concave yoke ar-
ranged at the front end of said nipple and

| type and to the ordinary bicycle-pumps now "
3
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adapted to bear against a pneumatic tire and -

containing an air-delivery passage which ex-
tends from said nipple to one end of the yoke,
substantially as set forth. |

4. An attachment for an mr-pump consist-
ing of a nipple adapted to be attached to the
delivery end of the pump, a yoke or shoe ar-
ranged at the front end of said nipple and
having an unobstructed concave face adapted
to bear against a pneumatic tire, a lateral dis-

charge branch connected with said nipple,and

aretaining-band connected with the yoke and
adapted to embrace the wheel-rim, substan-
tially as set forth.
Witness my hand this 9th day of June, 1897.
- CHARLES B. LENTZ.
Yitnesses:
CARL K. GEYER,
KATHRYN KLMORE.
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