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To all whom it may concern:

Be it knownthat I, Wirsox R. PraTT, 4 citi-
zen of the United States, residing at Topeka,
in the county of Shawnee and State of Kan-
sas, have invented certain new and useful Im-

provements in Air-lingines; and I do hereby

declare the following to be a full, clear, and
exact description of the mventlon, such as
will enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had tothe accompanying drawings,
and to the letters of reference marked there-
on, which form a part of this specification.
My invention relates to air-engines where-
in the fluid air stored at a high pressure is
utilized during its recduction o a low pres-

sure as initial energ y for the compressmn of
free air. -

The compressors as devised
pounded, there being an oscillating primary

engine receiving air at a high pressure and

exhansting into two Straight-line enigines, the
said exhaust forming initial energy for the
straight - line engines—that is, engines in

which their pistons travel only in a straight

line. The oscillating primary engine is a
portion of the mechanism constituting a tog-
ole-joint which exertsits extreme of stressat a
time when most required in the compression
of freeair. Asthe compression of air gener-
ates heat, 1 take advantage of this fact in SO
utilizing the heat units, add_ing them to the
expanding cold air, that I get an.economic
result, and, vice versa, I utilize the cold pro-

duced by the expansion of compressed air in

storage 1n reducing the heat generated by the
compression of free air,-to the end that the

product of the compressors be greater in air

- at normal temperature, thus securing a sec-
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ondary economy in product. -
The air-compressors as deweed constitute
a component part of a compressed-air loco-

motive wherein compressed air in storage

forms the initial energy. |

I attain these objects by the devices and
mechanism illustrated in the accompanying
drawings, in which—

Figure 1. 18 a sectional view taken through
the line ¢ 6 of Fig. 2. Fig.2isan 1ncomplete

5o plan view ShOWlDU‘ the oeneral arrangement

perspective of the valve proper.
detail of crank-disk and crank-pin, and Fig.

are com-

into the valve-chambers.
engines outside the valves may be “of the

| of the compressors and engine, but exclud-

ing the base to which they may be attached.

Fig. 3 1s an end view or elevation of Fig. 2.
Fig. 4 1s a tranverse section taken through

the line ¢ & of engine C, Fig. 2. Fig. 51sa
transverse section of the valve-chest, taken
through the line ¢ £ of Fig. 3. Fig. 6 1sa
Fig. Tisa

8 1s a detail sectional view of one of the
valves. All of the views are in a measure
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distorted for the purposes 6f better illustra- -

tion.
Similar letters refer to s1m1la,r parts throu oh-

_out the several views.

In my invention A A’ are straight-line en-
oines, B B’ representing the air-compressors.

C is the oscillating primary engine.
As shown in Fig. 1 the engines A A’ and
a1r-Compressors B B’ have an annular open

‘space A" B”, respectively, formed in their cas-
ings.
clally-designed semirotating inlet and exhaust

The engines A A’ and C have espe-

valves, as shown at D and D’ in the several
views. The valvesare connected with a con-
duit W with ports W', (see Fig. 5,) opening
The straight-line

usual construction as to cylinder-heads, pis-
ton-heads, stuffing-boxes, &e.

Outside the double cylinder no special
claim is made 1in the constructlon of the air-
COMPressors.

The novel and valuable feature% of my in-
vention consist of, first, the oscillating primary

engine C, which oscillates in its step. (.
piston-r 0d 0" of thisen gineis connected atone

The
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end with the crank-pin R’ of the crank- disk L

and at its other end with the crank-pin R”
of the crank-disk L, said crank-disks rotating
on the studs L, operating in the bearing 7
of the base Z. The rotation of the said disks
is secured by the combined reciprocations of
the piston-rods O, O', and O", the oscillations
of the eng‘ine C being shown by.the dotted
lines g & ¢' #'. The disk crank-pins R" R”
play in the double-bow stirrups M N and
M’ N’, and in the rotations of the crank-disks,
produced, as described, by the reciprocation

of the piston-rods of these engines, the ex- 1oo
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- of the sald engines
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treme of pressure in the air-compressors is |
overcome by the oscillating primary engine

C by exerting the extr cme of its power 1n

joint centers ¢ 4 and 4" A'. The dead-center-
ing points of the togole- -joints being passed,
the strai ieht-line engines take up their work of
performing the first three-fifths of the stroke.
As an antitrictional device the roller P, (see.
Fig. 1,) may be placed on the disk eranlk-pin.

In the oscllating primary engine O the
valves are semirvotated in the valve-chest by
means of the stud R, which may be an up-
wardly-extending part of the crank-disk pin
R", the valve-rods T 1", the valve-levers U,
commctin;;'—rods V, and valve-dogs Y. (See
Fig. 5.) In the straight-line engines the studs
S 5 rise from the doubled-bow stirrup, as
shown 1n Figs. 1 and 2. The studs 5, &', and
R move Wlth the piston-rods of the engines
and through their connections, as deser 1bed,,
operate the valves thereof.

In operationmy invention works as follows:
Highly-compressed air is admitted to the con-
duait-pipe I by means of a suitable valve. The
sald alr passes into the jackets of the air-com-
pressors B' B through the pipes E' E”.  The
sald alr-compressors in compressing free air
generate heat, a certain per cent. of which 1s
taken up by the air to he used in the form of
energy 1n the engines.  Atfter the passage of
the air through the space formed by the jacl-
cts, as shown at B, KFig. 1, 1t passes into the
pipe K and thence into the pipe IV, whence
by means of the stufling-box IX it passes into
the pipe (T,, the conduit W . and through the
ports W' into the valve-chest D/, (See lbt‘LII,
Fig. 4.) After doing its work in the engine
C the alr passes through the exhaust-valve
chest D and by the connecting-conduit W’
into the exhaust-pipe ', thence through the
stuflineg-box K" into the p_1
lead to the valve-chests of the straight-line
engines, and operates the pistons therein, the
alr finally passing through the exhaust-chest
imto the pipes I 1" and by
the pipe Jd 1nto the tanld
The air compressed by the air-compressors
B B passes through the pipes H into the
space A", (see Fig. 1,) formed by jacketing
the str awht lime engines. As the air thus
(3011”11)105:.-3(.,{] carries with it a greater portion
of the heat generated in 1ts compression, it
fills 1ts function by heating the cylinders of
the straight-line engines, and thereby adding
heat units to the air used as energy in the said
cylinders. Having fulfilled 1ts funection, as
stated, 1t passes through the pipe I and the
pipe " divect to a hmtm where the heat
units are further 11’.1@1@&5@(1 311513 previous to
1ts use 1n the cvlinders of a locomotive.

It will thus be seen that by the aid of my
invention great economy must result in the
use of C()l]‘lpl(”SGd alr in storage as initial en-
ergy, for 1t will be understood that T am able

' novel devices herein ¢

pes 7 G, “which | i

. of low pressure..
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by this means not only to reduce the high

pressure to a low pressure, but to use the dif-
| - ferences of pressure 1n the production of com-
forcing the crank-pins R I R over the toggle- |

Again, by means of the
escribed 1 am able to
acld to the units ot energy the greater portion
of the heat units produced In compressing
free air. Alsoin the arrangement of the air-
compressors as awhole I amable, as deseribed,
to secure the greatest amount of power at a
time when 1t is most needed.

Having thus described my invention, what
I claim as New, and deslre to secure by quttels
Patent, 1s—

1. The combination of straight-line engines,
jackets provided on said straight-line engines,
alr - compressors comynunicating with said
jackets, said compressors delivering to said
stralght-line engines, jackets provided on said
alr-compressors, an oscillating primary engine

pressed free air.
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adapted to exhaust into said straig oht- line en- |

oines, and recelving air from said h%—mu‘ned |

jacleets, substantially as deseribed.

2. 'T'he combination with an oscillating pri-
mary engine, and its piston-rod, of rotating
crank - disks, crank-pins on said disks, said
piston-rod being connected to the said pins,

double-bow stirrups in which the said crank- .

pins are arranged, stralght-line engines, studs

arranged in said bow-stirrups and connected:

with the said straight-line engines,
alr-compressor connected with said stirrups,
substantially as described.

The combination with a high-pressure os-

“cillating alr-engine, of low-pressure straight-

line alr-engines receiving the exhaust there-
from, compressors driven by said engines,

]fmhets for the compressors and str :;uoht line

engines, means whereby the compressors de-
liver to the straight-i

ne-engine jackets, and
means for conducting the air for the oscillat-
ing engine through the compressor-jackets,
substantially as described.

4. In a device of the character deseribed,
the combination of an oscillating engine,
stralght-line engines adapted to receive the
exhaust therefrom, means for compressing air
aclapted to be actuated by said engines, said
means provided with air-jackets, and means
for conducting the air for said oscillating en-
gine through the jacket of said compressing
means, Slesthtmlly as described.

5. The combination with a primary high-
pressure oscillating air-engine, of low-pres-
sure straight-line engines receiving the ex-
haust therefrom, air-compressors actuated by
said engines, and means whereby the com-
pressed air by which the primary engine is
actuated, 1s raised in temperature by the heat
oenerated in the air-compressors,substantially
as described.

6. The combination with a primary high-

pressure oscillating air-engine, of low-pres-

sure straight-line engines receiving the ex-
haust therefrom, air-compressorsactuated by
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thesaid engines, semirotating valves arranged

on the high and low pressure engines, means
connected with sald engines for operating
sald valves and means whereby the air by
which the primary engine 1s actuated is caused
to absorb heat generated in the compressors,

substantially as described.

7. The combination with a high-pressure
primary oscillating air-engine, of low-pres-
sure straight-line engines receiving exhaust
therefrom, jackets formed upon said last-
named engines, compressors driven by said
engines, jackets formed upon said compress-
ors, means connecting said compressors with

sald jackets of the straight-line engines where- 15
by the sald compressors deliver thereto, means
whereby the air for the oscillating engine
passes through the said compressor-jackets,
and means connecting said primary engine
with the said straight-line engines and com- 20
pressor-jackets. . . '

~ Intestimony whereof Iaflix my signaturein
the presence of two witnesses. =

WILSON R. PRATT.

Witnesses:

W. M. CriNTOCEK,
K. O. BURKET.
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