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Letters Patent No.- 94,504, dated- Septentber
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T, 1864,

IMPROVEMENT IN COMPRESSED-AIR ENGINES.
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The Schedule referred to in these Letters Patent and making part of the same.

To all whom tt ma J CONCErN :

Be it known that I, Epwix H. GRANT, of W aslmltr-
ton, in the District of Colitmbia, have 111*.'ented a4 new
and useful Inprovement in Compressed-Air Engines;
and I do hereby declare that the folowing is a full,
clear, and exact deseription thereof, lt'h‘li—'ll(' being
had to the annexed drawings, ll]d]xl]]” part of ﬂns

specifie ttun}, in whiclh— = |

Figare 1 is a plan or tep view of an engine of or-

| dman construction having my unprov umentb con-
nected thelemth, hh(}ﬁlllf" a pump for compressing
the air, a receiver for- such air, a galvanic battery for
produeing electricity, and the mws for condueting the
same to the air within the working-cy hmlm.
- Figure 2 is a rear-side elz,v'i,tlon

Figure 3 is a front elevation of the same.

(}UI]&hl)(]ll{hI]“ letters refer to corresponding parts
in the several figures,

It has long been well known that a current or spark
of electricity In passing throngh air causes vibratory
motions in the particles with nlu(,h it comes in con-
tact, or, inother words, that it agitates such particles,
and gives motion to the same, at'the same time that
it nnpfuts thereto a considerable amount of heat, - My
invention is designed to render available these forees
i giving 1119‘(1011 to the piston of au engine; and to
this end,

It GO]]HI‘Sfb in an engine to the eylinder of whicl air

is admitted under pressure, and into which a enrrent’

of electricity momluctml after it entered sueh evl-
inder. - |

Thie inv entlon im‘ther consists in the combination
and .:111'.:111ﬂonwnt of its parts, as will he more fully
described hereinafter, |

To enable those skilled in the art to make and use
my invention, I will proceed to deseribe its wnshm -
tion and operation,

A, In tlit, drawings, represents tln* hanw—mnk of
a1l engine

B, the mlmuu,

. O the piston-rod;

1), the cross-head;

2 1, the guides;

F, the connecting-rod;

(1, the crank;

H, the shait;

[, the eccentric for moving the

I, the valve-rod.

All of th
suitable construction ; but as they are n common use
and familiar devites, and as they do not forin any part
of my present iny vntmn they need not be partieularly
deseribed here.

It is proper to say that any engine that is 'l“Lp‘ibIe

valve; and

of working steam or aiv :ld'}:lllt&”{‘{}llbh" and wlich is

supplied with a pump for mmpwa%mg alr, I8 @ suit-

e-above parts may be of any approved or
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able oile to act In {‘*nmun{‘*tmn with my lmplm"(,nwnt:-.,
which do not depend at all- upon the construction of
the engine with which ﬂwv are connected mr their
emuenc\, |

Phe devices necessary to carry out and n‘mke vailable
this invention are, first, & suitable engine in which to

work air which }1.:15 been previously compressed to any
“extent which may be found advantageous, an air-pump
“with which to compress the air, a receiver into which
i such air passes from the pump, suitable pipes to carry
- the airfrom the pump to the receptacle, and from thence
1 to valve-chest of the engine, and a galvanie battery

“for generating ele¢tricity, “which lmttery 15 to be sup-
-phul with the necessary wires or eonduactors for con-
veying such electricity to the air within the cylinder,

and the necessary means for making and breaking the

connection between such wires and ﬂw battery or ma-

terial contained therein.

The above-enumerated devices will now be expiained
singly, and referred to by letters (-mlmpmuhnﬂ‘ witlt
those seen on the drawings, where

A representsa pump, which may be driven fronthe

eross-head of the engine, as shown, or in any other
,convement manner.

This -‘pump may be of any ap-
prm‘ed construction-that will render it capable of keep-

ing the reéceptacle filled with .[111 of the required press-
1 ure.

B l‘t‘pIESL‘llt% a pipe which leads from the pump L\’
to the receptacle or receiver (V, while B represents

1 the pipe which conducts the aiv mnu the receiver tn
the

alve-chest of the engine.

C’ represents a vessel, which m: vy be of any desired
form, dimensions, and mater ial, and should be of suf-
ficient strength to sustain an internal pressure equal
to that of as many atmospheres as it will at any time
be desirable to use. |

This vessel may he fixed in its:position with refer-
ence to the. pump and the engine which supplies 1t
and which, in turn, receives its supply from it; or :

series of vessels 1my he provided, into which fm' nhu
be compressed by any pump, however driven, which
vessels may be transported to any place where an en-
gine happens to be located, and eaeh in turn put In
communication with such engine’s ¢y llmlm, atd thus

a strictly portable motive- *lﬂ‘ti‘llt may be hmmlml if

f(mml desirable. -
- Jt will be observed that in htnppmw the Lnrrme at
any time it will be necessary to do so when thu recep-
tacle is filled with air at a pressure sufficiently great
to start the engine again, and at such tllne% to close:
the communication between the receptacle € and the
alve-chest, by means of any snitable valve ot cock.

D re 1)1‘Eh{311tb an electric or galvanic attery or bat-
teries, of which there may be one or more, as circum-

statces may reguire. These batteries nmy be of the

‘form construeted by Grove, Day, Nicholson, Smali, or
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of any other approved and known form, as my inven-

tign does not depend upon the manner of producing
the electrical or galvanic current. -

‘I'he -battery or battelies are to be placed in some
convenient position with reference to the working-cyl-
inder, so thaé the eondnetors through -or along which

the current passes may enter the cylinder- near its

ends and at ditferent points, so that those entering

throngh one side or portion shall point directly toward

those entering through the other side or portion.
The eylinder, at the points where these conduectors

enter it, is to be provided with a recess ora socket

containing such recess, for the reception of India rub-

ber, sealing-wax, or some other non-conducting sub-

stance, through which such conduetors are to pass. I
prefer to fix the positions of these conductors in the

cylinder with reference to the distance between their

- ends or points, and regulate the foree of the current
hy-inserting the conductors a greater or less distance
~mto the generator or battery; but it is apparent-that
the same resalt may be accomplished by making those
~portions which enter the eylinder adjustable, and plac-

g them ata greater or less distance from cach other. -

In practice, a continunous current of eleetricity may be
allowed to flow from the battery or batteries into the
cylinder, and thus cause the ingoing jet of aiv to come
In contact therewith at the instant of its entrance, by
which the result spokent of in the beginning of this

specification is produeed; but as this would be likely to -

cause such an agitation'in the inflowing ecurrent of air
i3 1o some extent to interfere with the proper filling
of the cylinder therewith, I prefer to attach to the
cross-head of the engine, or to some other ot its mov-
g parts, some of the well-known devices for making
and breaking the circuit, or of putting the terminal
parts of the conductors in communication with the bat-
feries, and thus providing the means of antomaticall N
almitting the ewrrent of electricity to the eylinder
atter the reguisite amount of air liis been admitted to
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| prodilce the stroke of the piston, thus causing any in-

crease of power consequent upon the expansion or’
agitation of such air to be expended in forcing for-

ward the piston rather than in resisting the incoming
current of air. A o

D? represents the conducting-wirves, which extend
from the batteries to the cylinder. They may be of
any good conducting-material, and of any size required

for the particular engine and battery which they are

to connect. |
I have thus far described my lmprovement as appli-

cable only to engines in which compressed air is to be-
used as the motive-agent, but it is apparent that it is
equally applicable to engines in which steam is so used,
thearrangement of devices being substantially the same
in either case.” L S

- Having thus described my inventjon,

- What I claim, and.desire to secure by Letters Pat-
- 1. An engine combining in its construction the fol-
lowing elements, namely, a eylinder in which com-

pressed air is used as a motive-agent, a reservoir for

such air, and a galvanie or electric battery or batteries
for producing a current of eleetricity to be conducted

to said eylinder, substantially in the manner set forth.

2. The combination of the cylinder B, air-pump A,
reservoir ¢, connecting-pipes B! B?, batteries D', and

conducting-wires or connections, substantially as set

forth and shown. | S
3. L'lie combination of an air-receiver, a working-

-eylinder, and a galvanie or electric battery, substan-

tially as shown an:d described. |

In testimony whereof, I have signed my name to
this specification, in the presence of two subseribing
witnesses, | . |

EDWIN H. GRANT.

- Witnesses: |
W. D. O’CoxxNER,
5. 19, DOLBEAR.
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