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To all whom tt may concern:

Be 1t known that I, JouN C. KENNEDY, a
citizen of the United Stateq. ]"6‘-:1(1111“ at De-

troit, in the county of ‘Wavne and State of
Michi gan, have invented certain new and use-
Tul Impl ovements in Air-Pumps, of which the

foliowing is a specification, reference being
had therein to the accompanying drawings.

I'his invention relates to mew and use-
ful improvements in air-pumps, and the in-

vention has especial reference to that class of

alr-pumps principally designed to furnish
compressed air for use in laboratories or for
medical use, such as in apparatas for medi-
cating air or for similar use. |

The object of my invention is to construct
an air-pump of this kind that is especially
adapted to be operated by high speed, where-
by the motive power of electmelty as ob-
tained by the use of small electrical motors
becomes available. Pumps of thiskind as at
present constructed are not well adapted to
be operated at high speed, and, if used in con-
nection with electrle motors, they soon be-
come inoperative.

To this end my invention consists inan im-
proved construction of various parts, all as

more fully hereinafter described, and shown

in the accompanymﬂ drawings, in which—
Figure 1 is a vertical central section

enl&rﬂ‘ed section through the wrist-pin con-
nection of the pump—rod Fig. 3 is an en-
larged vertical section ﬂll‘(}uﬂh the induction
and eduection ports in the 1311111p-he&d. IFig.
418 a detail elevation of one of the crank-
wheels, | ' '
A is a suitable base supporting the pump
by means .of two parallel standards B, se-
cured thereon and perferably formed of m etal.
C is the pump-cylinder, screw-threaded

upon its end.

D and D’ ave the 1espectwe heads, pro-

vided with sockets, by means of _whmh they

are detachably secured to the pump-cylinder,
the head D by means of a screw-thread and
the head D’ by means of a set-screw or set-
SCrews,

L is a pivot-pin by means of which the
pump is suspended from the top of the stand-
ards B. This pivot-pin is of steel and passes

loosely through a solid portion of the head D

of the pump in the axis thereof, and thereby

forms an extended bearing on which the pump
oscillates. Suitable washers a are Interposed
between the head and the standards, and a
milled screw-nut O secures. the pivot-pin de-
tachably in place. |

The lower head D’ is cup-shaped to form a

well ¢ for containing a lubricant.

The piston ¥ is provided with a suitable

air-tight packing and has secured to it a

downwardly-projecting brush d, adapted to
dip into the lubricant contained in the lower
head, and by contact transfers the same to the
inner walls of the pump-cylinder, from which
1t 1s distributed by the motion of the piston.

G 1s the induction and H is the eduction
valve in the pump-head D, and these are ar-
ranged in as close proximity as possible to
the top of the pump-chamber for the purpose
of avoiding dead-air spaces. The valve-seat

of the induction-valve is formed in the lower

end of the bushing I, secured into the top of

the head, and which 1s provided with a cen-

tral bore in which the coil-spring eis confined

by a projecting shoulder in the lower end of

the bushing and by an adjustable collar f

upon the screw -threaded valve-stem .of the
valve to hold the latter adjustably to the seat.

The valve-seat of the eduction-valve is formed

at the lowerend of the central bore of a bush-
ing 1’, secured in the top of the head D, and
the head D is -guided in its vertical motion
by a suitable guide through which the valve-
stem passes, or by a suitable spider on the
valve-sten.

J 1s a nipple secured over the top of the
bushing I’ to form with its upper end a suit-
able connection with an. eduction-pipe or flexi-
ble tube and forming with its lower end a
well ¢, iIn which any lubricant liable to be
carried up along the inner-wall bushing I’
may be dropped without to prevent it from
passing into the eduction-pipe. The lowen
end of the plston-rod K is pIOVldE}d with a
cross - head L, in which the wrist - pin M is
loosely secur ed. This pin consists of a tubu-
lar piece of steel, and is secured between the
crank - wheels N by a steel pin O, passing
through it and clamping it between the crank- .

_Wheels by means of the clamp-nut P.

N are the actuating crank -wheels of the
pump. These are permhemlly geared to en-
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1ts conmnection with the piston-rod.

gage with the drive-pinion O’ and revolve
upon the stub-shafts P/, which project later-
ally from the standards A. Each stub-shaft
1S provided with the head /& and with the
shank 77, the portion 72 of which is smooth
and on which the erank-wheels are journaled.
Between the portions ¢ 7is a shoulder %, which
bears against the inner face of the standard,

“while the screw -threaded portion j passes '

through the standard and is detachably se-
cared thereto by means of the nut . The
drive-pinion O’ is preferably of steel and pro-
vided upon its ends with the bearings m, by
means of which the pinion is journaled in
bushings P’’,which are serewed into the stand-
ards and preferably provided with milled
heads Q. One of the standards m projects
through its bushing a suitable distance to
permit of coupling it.in any suitable manner
to the shaft R of the electric motor, which is
shown in dotted outlines in Fig. 1, or to any
other motive power in any way desired.

LThe advantages which I derive from my
construction are that the parts, even if oper-
ated at very fast speed, are not liable to be-
come detached or loose, which in the ordi-
nary construction of air-pumps is such a
frequent source of annoyance if attempted
to be run at high speed. If the parts in my
pump shall become loose, they are arranged
to be readily tightened, as they are secured
by bolts provided with milled nuts. All the
parts in the whole pump are also perfectly
balanced at each side of a central line, so that
no defrimental side motion or strainis created,
and should any part become worn out it can
be readily removed or replaced without dis-
mounting the pump. . x

The parts most Hable to get outof order in
the ordinary constructions are the erank and
This I
have remedied by the special construetion of
a central crank formed between the two gear-
wheels, to both of which the power is applied

from the same drive-pinion, sothatthey must

operate asone,beingfurthermore firmlyyoked
together by the tubular crank or wrist-pin
and its clamping-bolt.

The power being applied pervipherally to-
the crank-wheels, there are no troublesome

bearings as in the use of a crank-shaft to

which the poweris applied, and the expedient

of Journaling the crank-wheelsindependently
of each other on stub-shafts provides for
larger bearings and also for readily chang-
ing the relative engagement of the cranlk-
wheels with the pinion in case the cogs should
wear unequally. Tothisend Iprovideineach

- crank-wheel a corresponding series of holes

60

O, preferably three, cither one of which
may be used to receive the bolt O for the
wrist-pin.
wheel (or thecogs of the pinion) become worn

~atb a certain spot the relative engagement of

the crank wheels and pinion may be changed
to bring the wear upon other parts

il

Thus, if the cogs of the crank-

with a steel pin for journal-bearings, and the
bushings in which 1t 1s journaled are prefer-
ably made of fiber or phosphor-bronze.

The lower head of the pump-cylinder is
made readily detachable from the cylinder
for the purpose of {illing it with the lubricant
when needed.

What I claim as my invention 1s—

1. In an air-pump, the combination of the

uprights B and the drive-pinion O’, journaled
therein and connected with the actuating-
shaft of & motor, of the crank-wheels N, engag-
ing with said drive-pinion and journaled upon
stub-shafts secured to the uprights B, the
wrist-pin M, clamped . between these crank-
wheels, the reciprocating piston-rod K, pro-
vided with the cross-head L, engaging with
said wrist-pin, and the oscillating ¢ylinder C,
substantially as described.

2. The combination, with the eylinder C, of
the reciprocating piston F, provided with the
brush ¢ and the lower head 1)/, forming the
well ¢ for the reception of a lubricant, sub-
stantially as described.

3. The combination, with the head D, of
the bushing I’, provided with the eduction-
valve H, and the nipple J, secured thereto
and forming the well ¢, substantially as de-
scribed. _-

4. The combination of the standards B, the

drive-pinion O/, the bushings Q, in which the
pinion is journaled, the crank-wheels N, en-

ogaging with the pinion, the stub-shafts P’,
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provided with the head £, the cylindrical por-

tion 7,the shoulder %, the screw-threaded por-
tion 7, and the nuts [, the wrist-pin M, the
clamping-bolt O, provided with the nut P, the
reciprocating piston-rod I, provided with the
cross-head L, the cylinder C, provided with
the heads D and D', and the bolt E, detacha-
bly secured through the standards A and head
D and provided with the washers a, substan-
t1ally as described.
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5. In an air-pump, the combination, with

the oscillating cylinder and piston, of the act-
uating crank-wheels N, the tubular wrist-pin
M, secured between these crank-wheels, the
clamping-bolt O, provided with the nut P, se-
curing the wrist-pin between the crank-
wheels, and the piston-rod K, provided with
the cross-head L, loosely engaging with said
wrist-pin, substantially as described.

0. The combination, in an air-pump, of the
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two vertical standards, a cylinder oscillat-

ingly suspended between said standards, a
reciprocating piston-rod provided atits lower
end with a cross-head, two crank-wheels pe-
ripherally geared and journaled upon stub-
shafts secured to the standards, a wrist-pin

carried bhetween the two erank-wheels and en-

gaging with the cross-head of the piston,and a

single drive-pinion journaled in the standards

below said crank-wheels and engaging with
both of them, substantially as described. |

7. The combination, with the reciprocating
piston of an oscillating air-pump, of two act-

~ The drive-pinion is preferably cut of steel | nating erank-wheels journaled upon opposite
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sides of the piston and peripherally geared, | In testimony whereof Iaffix mysignature,in
a drive-pinion engaging therewith, a wrist- | presence of two witnesses, this 31st day of
pin detachably secured between these crank- | January, 1889. | |

wheels, and a series of corresponding adjust- JOHN C. KENNEDY.
5 ing-holesin said crank-wheels forvarying the |  Witnesses: |
adjustment of the wrist-pin, substantially as J. PAUL MAYER,

desceribed. | - A. B. EATON.
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