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(No medel )

To all whom it maz J concern:
Be it known that I, ANDREW H. REEDER, a

citizen of the United States, residing at Union-

town, in the county of Fayette and State of
Pennsylvania, have invented new and useful
Improvements in Antifreezing Attachments

for Engines, of which the followmo' is a speci-

fication.

In enﬂ*lﬁes_ operated by compressed air, and
pertielllerly that class designed for working
pumps or other apparatus in mines, the air’

1s usually compressed at-some distance from
the engines or at the surface of the earth
and is conveyed by pipes to the engines which
are to be operated. When air is compressed
considerable heat is disengaged which is
termed °‘‘the latent heat of compression,”
The air immediately after it is compressed is

at a high temperature, but this is materially

reduced in transit to the engines which are
to be operated. Asthe airexhausts from the

engine after working the same, the sudden

expansion causes the temperature of the air
to fall below freezing-point, thus congealing
the moisture in the exhaust-port of the en-
gine, which sooner or later obstructs or pre-
vents the operation of the same.

The object of the present invention is to
provide novel, simple, efficient, and econom-
icalmeansfor preventing freezing in the ports

of an engine operated by compressed air. To

accomplish this object, myinvention involves
the features of construction, the combination
or arrangement of parts, and the principles of
operation hereinafter described and. claimed,

~ reference being made to the accompanying
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drawings, In which—

Figure 1 is a longitudinal sectional view
taken vertically through an air-operated en-
gine and showing my invention in operative
connection therewith. Kig. 2 is a view simi-
lar to Fig. 1, showing a modification of my
invention. Fig. 3 i1s a detail sectional view
showing portions of the piston and cylinder
of the air- eompressmn pump illustrated in
Fig. 2.

Tn order to enable those skilled in the art
to make and use my invention, I will now de-

scribe the same in detail, referrmﬂ‘ to Iigs. 1

and 2 of the drawings, wherem the numeral

gine-valveigsarranged to operate.
sectional form of the alr-compression cylinder

| engine; 6, the plston; 7,the piston-rod; S, the

stuffing - box through which the piston-rod

works; 9and 10, the usual ports by which the
compressed air 18 led to the opposite ends of
the cylinder for the purpose of reciprocating
the piston, and 12 the exhaust-port. The
engine-cylinder is surmounted by a compara-

tively small air-compression cylinder 13 and.

around the circumference of which the ports

7, 10, and 12 of the ¢ylinder 5 are continued,

as indicated by the numerals 92, 10*, and 124,

in such manner that the engine- -valve (not_

shown) may work in connection with suitable
valve-faces formed upon the upperside of the
alr-compression cylinder 13 for the purpose
of controlling the ports 9, 10, and 12, sub-
stantially the same as in an ordinary engine
operated by compressed air.

I donotdeewm it necessary to fullyillustrate
the main valve of the engine, which, as be-
fore stated, will work upon the upper side of
the alr-compression cylinder 13, because such
valve 18 well known and will operate upon the
alr-compression ¢ylinder in substantially the
same manner as it operates in ordinary en-
gines as regards controlling the ports of the
engine-cylinder. Ihave, however Indicated
by dotted lines the au-ehest in Whleh the en-
The cross-

13 will be understood by reference to Fig. 2;
but I wish i1t understood that the form or
shape of thiscylinder may be variously modi-
fied without altering the spirit of my inven-
tion. The evhnder 13 contalins a piston 14,
operated by a piston-rod 15, which WOPkS
through a stuf
der-heads. The plston -rod 15 connects with
an arm or horn 17, secured to the piston-rod
7 in such manner that when the piston 6 and
piston-rod 7 of the engine are reciprocated
the piston 14 and piston-rod 15 are corre-
spondingly reciprocated. 1do not, however,
wish to limit myself to any particular means
for operetmﬂ* the piston and piston-rod of the
e11 compression cylinder 13, as this can be
effected by devices other than those specific-
ally described, and shown in the drawings.
The air-compression cylinder131s provided
at its opposite ends with air-inlet valves 18

5 1ndicates the cylinder of an air-operated | and 19 and with outlet-valves 20 and 21,

ing-box 16 on one of the cylin-.
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which control communication between the | this reason I prefer the construction and ar-

interior of the cylinder 13 and ports 22 and

23, formed in the cylinder 13 and adapted to
communicate with the air-chest of the main
valve, which is in practice mounted on the
air - compression cylinder, as hereinbefore
stated. The operation of the piston and
valves of the cylinder 13 compresses air,

thereby generating heat according to the nat-

ural laws of the latent heat of compression.
The radiation of the heat from the compres-
sion-cylinder 13 prevents ice from forming in
the ports 9, 10, and 12 and 92, 10*, and 12%.

The heated air which passes-to the live air

in the air-chest through the ports 22 and 23
effectually prevents the formation of ice In
the air-chest or in the ports of the engine.

The arrangement of the small air-compres-

sion pump between the engine or pump cyl-
inder 5 and its valve is advantageous and
important in that the air-compression pump
can be made of any suitable dimensions and
thus secure the compression of sufficient air

to prevent freezing in the ports of the en-
oine, although the latter may be operated

under extraordinary heavy pressure, which
naturally increases the liability of freezing
in the cylinder-ports of the engine. |

In the modification illustrated by Kigs. 2
and 3 the air-compression pump is arranged
partly in the ports of the engine or pump cyl-
inder, and consequently the main valve of
the engine may work upon the valve-faces of
the cylinder in the ordinary manner. In
Figs. 2 and 3 the numeral 24 indicates the
cylinder, 25 the piston, 26 the piston-rod, 27
the stuffing-box through which the said pis-
ton-rod works, 28 and 29 the live-air ports,
and 380 the exhaust-port of the engine. The

air-compression pump in this modification of
my invention comprises a ¢ylinder 31, a pis-

ton 32, and a piston-rod 33, connected at 1ts
outer end with an arm or horn 34, secured to
the piston-rod 26 of the engine or pump.
The cylinder 31 is of very small diameter as
compared to the engine-cylinder and it ex-
tends through the live-air port 29 and the
exhaust-port 30. The inner end of the cyl-
inder 31 is provided with a spring check-
valve 35, arranged in a tube 37, while the
piston-rod 33 is tubular and the piston 32 is
provided with a check-valve 36, all 1n such
manner that at each outward stroke the live-
air pressure closes the check-valve 35 and
the vacuum in the cylinder opens the check-
valve 36. At the end of each outward stroke
the cylinder is filled with a new supply of
air, which is compressed by the inward stroke
and is forced through the check-valve 35 and
tube 37 into the air-chest. The heat gener-
ated is transmitted by radiation to the ports
28, 29, and 30 to prevent freezing of the same.

When heavy pressure is employed to oper-

ate the engine, a very low temperature 1is pro-

duced in the exhaust-port and considerable
heat is required to prevent freezing. I'or

rangement of parts illustrated in Ifig. 1 in that
the air-compression pump can be made of any
desired size to meet the conditions required,
in which respect the construction shown in

Tig. 1 is advantageous over that illustrated

in Figs. 2 and 3. |
The operation of the alr-compression pump

by a connection with the piston-rod of the air-

operated engine is very advantageous and de-
sirable in that the construction and operation
are very materially simplified.

It will be observed that in all forms of my

invention the heated air is delivered into the
air in the air-chest and that consequently

freezing is prevented in all the ports of the
engine.

In the preferred construction, Fig. 1, the
radiation of heat from the air-compression-
pump cylinder is utilized and is very impor-
tant, and the same remarks apply to the con-
struction shown in Ifigs. 2 and 3. |

- Although I have referred to my invention
as applied more particularly to air-operated
engines designed for use in mines, I wish it

‘clearly understood that I do not limit myselt

to any particular use of the engine nortoany
particular construction of the same.

Having thus deseribed my invention, what
I claim is—

1. The combination with an air-operated
engine having its ecylinder provided with live-
air and exhaust ports, of an air-compression
pump having its cylinder extending through
the exhaust-port of the engine and provided
with a compressed-air outlet opening into the
air-chest of the engine, said air-compression-
pump cylinder serving to prevent freezing of
moisture in the exhaust-port by radiation of
heat generated by compressing airin the air-
compression pump,substantiallyas described.

2. The combination with an air-operated
engine having a valve-chest and a cylinder
provided with live-air and exhaust ports, of
an air-compression pump having its cylinder

arranged longitudinally between the cylinder

and the valve-chest of the engine, said air-
compression-pump cylinder serving to pre-
vent freezing of moisture in the air and ex-
haust ports of the engine-cylinder by radia-
tion of heat generated by compressing air in
said air-compression pump, substantially as
desecribed. | |

3. The combination with an air-operated
engine having its eylinder provided with live-
air and exhaust ports, .of an air-compression
pump mounted on the cylinder and around
which the live-air and exhaust ports of the
engine extend, and means for operating the
air-compression pump, substantially as de-
scribed. |

4. The combination with an air-operated
engine havingits eylinder provided with live-
air and exhaust ports, of an air-compression-
pump cylinder mounted on the engine-cylin-

| derand around which the live-air and exhaust
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ports of the engine-cylinder extend, a com-| In testimony whereof I have hereunto set
pressed-alr outlet leading from the air-com- | my hand in presence of two subscribing wit- 10
pression-pump cylinder to the air and valve | nesses. ' |

chest of the engine, and & piston working in | | D

5 the air-eompregsion—pump cylinder and ]:Tav— | ANDREW' H. RE‘_EDER'
ing a piston-rod connected with the piston- Witnesses: '
rod of the air-operated engine, substantially - WILLIAM TAYL'QR,

as described. | 1, K, M. BROWN.
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