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To all whowe it Mmay concerw:

Be 1t known that I, GeorgeE W. KELLOGG,
a resident of Rochester,in the county of Mon-
roe and State of New York, have invented
certain new and useful Improvements in
Pumps;
g to be full, clear, and exact description
of the mventmn such as will enable others
skilled in the art to which it pertains to make
and use the same.

This invention relates to pumps and to
that class comprising two cylinders or un-
equal capacities, each having a piston recip-

rocally operated by means of suitably-moved

piston-rods 1 the form of rack-bars com-
bined with a gear. In such a construction
having cylinders of equal length 1t has been a
oround of objection that no means was pro-
wded for holdmﬂ‘ both of the racks when not

1In tse and makmﬂ a compact arrangement on |

practically the same level, one of the racks at
such time extending to a considerable height
above the pump; and further, 1t has been

found impracticable to malke the smaller cyl-

inder sufheciently small to secure the desired
ratio of compression between the cylinders
without interfering with the use of the pis-
ton-rod rack on account of the necessary size
of the latter.

The objects of the present invention are to
obviate these objections and also to provide
for applying power differentially to the pis-
tons, for avoilding end thrust on the axis of
the gears, and for disconnecting the piston-
rods in opemtiom and to secure other ad-
vantages. |

The invention consists in the construction
herein described and pointed out.

In the accompanying drawings, forming a
part of this specification, Fl-:rura 1 is a cen-
tral longitudinal section of the pump. Kig.2
1S 2 partlal perspective of the gears and pis-
ton-racks, showing a plston—rack lock. Kig.
318 a p&rtml plan the lock and rack bemn'
shown 1 cross-section. IFig. 4 1s a broken
elevation of the pump~ha11d16.

Numeral 1 denotes a pump—base having
the bent delivery-port 2, provided with a
check-valve 3, backed by 2 spring 4 and com-
municating in usual manner with a hose 5
A couplmo 1s denoted by 6, and 7 1s a check—
valve. The port communicates with a cyl-
inder 8, and that part of port 2 which 1s be-
yvond the valve 3 communicates by a port 9
with a comparatively short and small cyhn-

der 10, both cylinders being suitably sup-

and I do hereby declare the follow- |

- ported 1n the base. In the larger cylinder 1s
a piston 11, having a rod 12, provided with
rack-teeth, cooperatmg with a gear 13, jour-
naled in the cap or frame 14. Said rod is
provided with a suitable handlefor driving the

piston 11, which by means of its rack-teeth
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and sult&ble gears drives the piston 15, to

which is connected an extension 16 of U
shape in cross-section, each edge being pro-
vided with rack-teeth 17 to engage two gear-
wheels 18, fixed to gear 13 on opposite sides
thereof, a “double rack and two cears being
employed to avold objectionable thrust on the
cear-axis. TheU shapeof the double rackdi-
vides 1t and provides tha,t 1t may embrace the
larger gear-wheel, as required, for the engage-
ment of the teeth of the smaller gears with the
respective series of rack-teeth. The rack-
teeth are omitted for a short space on the up-
per end of the extension 16 to provide that
this double rack may be disengaged from the
gear-wheels by pushing down the piston and
1ts extension 16.

19 denotes a hook pivoted to the extension
and adapted to engage a projection 20 on the
frame to positively hold the piston 15 inop-
erative. The hook when turned to the posi-
tion indicated in Fig. 2 will prevent the drop-

ping or accidental pushing down of the pis-

ton and rack 16 to the mmoperative position.
When both pistons are in operation, air is
compressed 1n the larger cylinder and forced
under the ascending plston in the smaller, and
upon the reciprocation of the pistons this is
further compressed in the smaller cylinder
and driven out of the exit into the hose or the
hike. In some cases1t will be found conven-
1lent to use the large cylinder solely and until
a considerable back pressure has been estab-
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lished and then to put the smaller cylinder

into use, thereby compounding the compress-
1ve action and carrying it farther than other-
wise practicable. The shortness of the
smaller cylinder provides that its capacity
may be made relatively small without un-

duly reducing its diameter, and, further, the

short path of 1ts piston enables the power to
be multiplied by the use of the compara-
tively small gears. It also provides for a
shorter rack and for 1ts comparatively small
extension above the pump at any time. The
means of disconnecting the rack from the
gear, however, provides for close storage or
compact arrangement independently of the
difference 1n the lengths of the racks. The

| pivotal connection of the piston-rod and pis-
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ton extension provides against the bending
of the former in the cylinder-cap.

One advantage of a large differential pres- |

sure 1n the cylinder is that the compression
may be eflected more rapidly and carried
farther than otherwise and particularly in
the combination employing ditferential gears,

as shown.

The handle 34 1s made double to avoild con-

tact of the operator’s hand with the free rack
that rises to a point near the center of the
handle, and a guard or warning device is

fixed to the handle immediately over the

erasped at the middle, as by a single hand.
This device 1n the instance illustrated is a
sharp cone 35, integral with the nut 36, that
locks the handle to the rack; but any projec-
tion or equivalent adapted to arrest the at-
tention of the operator, and thereby prevent

‘accidental bruising of his hand, will have sub-

stantially the same principle of operation.
I am aware that in a motor-starting mech-

anism a spring-actuated gear and a motor-

pinion normally out of engagement with the
gear have been proposed for use in combina-
tion with devices for engaging and disengag-

1ng the gear and pinion and with means for

*

locking and unlocking said gear, and also
that in & mechanism for converting recipro-
catory into rotary motion toothed wheels
have been made to engage or to be disengaged
from each of a pair of racks. Such mech-
amism I disclaim as unsuitable for the pur-
poses ol my improvement, which comprises a
pump having cylinders of unequal capacity

‘and including the particular means herein set

forth for insuring that the smaller cylinder
may remain idle until an initial air-pressure

1s established by the use of the larger cylin-

der alone, the sole use of the large cylinder or
its joint use with the smaller being regulable
at the will of the operator.

Having thus described the invention, what
I claim 1s—

1. The combination of two cylinders of un-
equal lengths, a piston and rod for each,
and means for reciprocating the pistons op-
positely, said means comprising unequal
gears and rack-teeth on the rods to move the

pistons with different velocities..

2. The combination of two cylinders of un-
equal lengths, a piston and rod for each, and
means for reciprocating the pistons oppo-
sitely, sald means comprising one compara-
tively large and two smaller gears on oppo-

site sides of the large gear all having the same |
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piston-rods.
3. The combination of two cylinders of un-
equal lengths, a piston and rod for each, and

means_ for reciprocating the pistons oppo-

sitely, sald means comprising one compara-
tively large and two smaller gears all having
the same axis, and suitable coacting rack-

- axis, and suitable coacting fack-teeth on the -

6o

teeth on the piston-rods, one of said rods be- -

1ng U-shaped 1n cross-section to embrace the
larger gear and each edge provided with teeth
to engage the two smaller gears on opposite

- sides of the larger one.
racks to prevent its being inadvertently

4. Ina compound pump, a plurality of cyl-

inders, a plurality of pistons each having a

rod provided with rack-teeth, coacting gears
one for each piston-rod, and means for etfect-
ing the disengagement of one of said piston-
rods from its gear at will without interrupt-
ing the operation of the other piston whereby
either both cylinders or one may be used.

5. Ina compound pump, a plurality of cyl-
inders, a plurality of pistons each having a
rod provided with rack-teeth, coacting gears
one for each piston-rod, and means for etfect-
ing the disengagement of said piston-rod
from 1ts gear at will without interrupting the
operation of the other piston, one of said
racks being movable lengthwise to an inop-
erative position.

6. Ina compound pump, a plurality of cyl-
iders, a plurality of pistons each having a
rod provided with rack-teeth, coacting gears
one tor each piston-rod, and means for effect-
ing the disengagement of one of said piston-
rods from its gear at will without interrupt-
g the operation of the other piston, and a
device to prevent accidental connection.

7. Ina compound pump, a plurality of cyl-
inders, a plurality of pistons each having a
rod provided with rack-teeth, coacting gears
one for each piston-rod, means for effecting
the disengagement of one of said piston-rods
from its gear at will without interrupting the
operation of the other piston, and a device to
prevent accidental connection, said device
consisting of a pivoted latch, said latch being
also adapted to prevent accidental discon-
nection. |

In testimony whereof 1 have signed this
specliication 1n the presence of two subscrib-
Ing witnesses.

GEORGE W. KELLOGG.

Witnesses:
Krizasern L. MacFaArTE,
Bexng. R. CATLIN,
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