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To all whom it may concern.:

Be it known that [, WILLIAM A. PITT, a ¢iti-
zen of the United States,residing at Glenbrook,
in the county of Fairfield and State of Con-
necticut, have invented certain new and useful
Improvements in Air-Compressors, of which
the following is a full, clear, and exact speci-
fication.

The purpose of my improvement is to pro-
vide means whereby an equivalent in com-
pressed air in volume or pressure is obtained
for the power expended in compression. This
I accomplish by a certain mechanical arrange-
ment which is substituted for the crank, con-
necting-rod,and fly-wheel heretoforeemployed
for the transmission of power from the piston
of a steam-engine, and through which the pis-
ton-rod is caused to act at the full or weaker
end of the stroke with as much power as was
expended in propelling it at the beginning of
its stroke. ‘

Intheaccompanying drawings, which clearly
illustrate my improved mechanism, Figure 1
is a side elevation of an air-compressor con-
taining these improvements, a portion of the
bed or frame being broken away to show the
operating parts. Fig. 2 is a top plan view of
the same; and Fig. 3 is an end view thereof,
the lower portion being broken off, )

Let a represent the bed or frame of the ma-
chinesupporting the operating mechanism,and

b, the steam-cylinder, and ¢ the air-cylinder,

both being of equal dimensions.” dandeare re-
spectively the piston-rods of the steam and air
cylinders: On the outer end of the piston-rod
d is formed a rack, d, and a similar rack, ¢,
is provided ontheairpiston-rode. The teeth
of both racks are made to mesh into or engage
withacentrally-mounted gear or spur wheel, f.

g and & are longitudinal blocks or strips se-
cured, respectively, to the top and bottom por-
tions of the frame a by means of bolts ¢, to
form beds or guideways within which the rack
ends of the two pistonsslide and by which they
are kept in constant engagement with the spur-

wheel /. These guides may be cast on the frame.

a, 1f desired, instead of being bolted thereto.
j is the shaft on which the spur-wheel fis
mounted. The ends of this shaft are projected

so through a vertical slot or opening, &, formed

in each side of the frame «, so that on the ro-
tation of the spur-wheel its axis is caused to -

travel in a vertical line to aud fro within the
opening %, and becomes, as it were, a change-
able fulerum from the beginning to the finish
of the stroke of the piston-rod 4.

Il represents a spray-nozzle connected with
any suitable apparatus, whieh is so arranged
as to inject a spray of water into the rear end
of the air-cylinder ¢, which is left open in or-
der to keep the piston and valves cool either
while the piston-rod is or is not in motion.

The operation of the device is as follows:
Steam being admitted into the eylinder b gives
to the rack d' a forward movement to the left,
which rotates the gear-wheel fand imparts to
the rack ¢ a reverse or forward movement to
the right. Asthegear-wheelbeginstorevolve
its axis jis moved downward in its slot to mid-
way between the two racks, the engine in its
movement making a short thrust of the piston-
rod d and causing a long thrust of the air pis-
ton-rode, as is clearly indicated by dotted lines
in Fig. 1, whereby the gradually-increasing re-
sistance is overcome to the point indicated.
From that point the movement is reversed.
The long thrust of the steam-piston causes a
short thrust of the air-piston e, which over-
comes the greater and constantly-increasing
resistance.

In applying my method to air-compression
it is usual to place the axis or movable shaft
at a distance of about one-fourth of the radius
from the periphery of the gear-wheel, whereby,
with one-quarter of the stroke of the steam-
piston, I am enabled to cause a three-quarters
stroke of the air-piston, at which point the
axis is equidistant from the racks and the le-
verage equal and the gear-wheel f one-fourth
revolution to the right, which results, at the
point indicated, in having secured an equiva-
lent of compressed air both in volume and
pressure for the amount of steam expended.
Now, from this point,astheaxis j moves down-
ward in the slot k£ toward the peint marked
“2,” wehave,tocommence, three-fourthsstroke
of the steam-piston left to make one-quarter
stroke of the air-piston, -either to deliver the
air in volume and pressureasalready attained,
the steam being cut off after the one quarter
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travel of its piston to complete such result, or
to allow the steam to be cut off later on in its
travel and permit an equivalent in volume of
the compressed air to be delivered, only at a
much higher pressure, as may be desirable,
and proportionate to the point whereat the
steam shall have been cut off in. the steam-
cylinder.

My improved device is equally applicable
to all engines, in which cases I am enabled to
utilize the full expansive property of the steam
without diminished result.

Referring to the drawings,it willbe observed
that the air-cylinder ¢ is left open on one end,
so that the air is only compressed at one end
of the cylinder, the object being to afford as
much time as possible for a radiating away of
the heat absorbed while effecting the compres-
sion. .

By my device it will be scen that while the
greater compression is taking place, and from
the commencement of the working-stroke of
the air-piston, the speed is diminished propor-
tionately, thereby effecting the true require-
ment necessary for the cooling process in air-
compression.

What I claim as new, and desire to secure by
Letters Patent, is—

1. The combination, in an air-compressor,

of asteam-cylinder and air-cylinder with their
piston-rods, each provided with a rack end,
and a gear-wheel having a movable axis ar-
ranged to engage with said racks, substantially
as set forth.

2. Thecombination,with thesteam-cylinder,
air-cylinder,and their piston-rods,each having
a rack end, of aspur-wheel mounted on an axis
located near the periphery of the wheel and
arranged, substantially as deseribed, to have
a vertical movement in the frame of the engine
during the revolution of the wheel, whereby
it becomes a changeable fulerum from the be-
ginning to the finish of thestroke of the steam-
piston, as set forth.

3. In combination, thesteam-cylinder b, air-
cylinder ¢, having an open end, nozzle I, pis-
ton-rods d ¢, with racksd’and ¢, toothed wheel
£, shaft j, and frame ¢, with slot I, as set forth.

4. The combination of the frame ¢, having
guideways ¢ and %, piston-rods d and ¢, racks
& and ¢, spur-wheel 7, adapted to engage said
racks, and shaft 4, arranged to move in a ver-
tical slot in the frame «, as set forth.

WILLTAM A. PITT.

Witnesses:
S. J. JoxNEs,
K. NEWELT.
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