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T o r@EE mh@% X7 rRe) I COMOCTILs
Bea i koown m.ﬂ:a,. i, Locius 1% Giess, of
w:.a ciby, county, and State of Hew York, have

-_11:&%11&:,& & New aml ugerui mlpvw muﬂ'&:,in
E;(}m}_ﬁ‘“ﬂfé‘e ed-Alr Engines, of whieh the follow-.

ing is &' spes 1ﬁﬁamm, o
My invention is a compressed - air engine
in which the working energy is derived :_J.':'mm
COMPTEssed air which drives the nigton ove
& pmrt of the ﬂui‘*@*’% and ’S subsequently mﬂ;

off and ‘*H{‘M‘-‘hti expand, and gas is iniro-
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duced under a Qmﬁmw which may Lo Bupe- |
rior to that of the original air. Hence the

following definite f*wib regtilts: First, air is
admitied at working pressurse and alfer driv-
ing the fﬂm‘f}‘i@u over & portion of the siroks ig
ent off and mi@l’l_ﬂ}}@?&m@ﬁ axpansively, = See-
ond, gas ig zdmibied ab 2 pressure higher than
that of the eir oxisting in the cylinder ai the
time of iig admission :-"e.nd cetore Lhe alr-preg-
sure in the eylinder by expansion shall have

fallen to that of the mﬁmaapﬁmm; Henee said
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oas may ve ndmitied either befors or aiber |

thn:; point of ent-ofl of the siv, and the poini
of cut-off of the gas may oo sither prior 0,
coincident with, or subsequont to the poj m
of air cub-oil; bk tf?i;’ﬂ cas and air are not ad-
mitted sim: ﬂtm usiy,  Third, :mfi.‘*“ the g

nas beoan admitied ang after Lt h.ﬁ. besn {35;11:

- off the mixture of air and gas is ig mfea,i i

7ill be observed from this cysle tm b the oyl
inder i8 not charged with air and gas both ab

atmoapheric pressure, nor with air and gas

2oth under compression and @imufﬂmmemm

admitiad,

The accompanying Ars .a,wiag}; is & diagram-

wable gectional represeniation of an sngine

or mobor construeied and arranged in mmi*d-
ance with my iavention.. | | 3
A 1@ the W&LHW G ;lmmr 3 the g pigton,
.EI’“ is & source of air-u “Mea; pressurs, mmh
g & flask or reserveir in wnich air hss pre-
u@mﬂy been compressed by any suifable

means. 1he reservoir U comimunicaies wiin

4

the valve-chest EL? in Whiﬁh iz geated & pup- |

n;m« Misz@ I, whielh i acted Ly the rod (.
in the end of md; G i ww aled & roller 1,

B

;sfham 18 actuated upon by tim mn L on snalk

ﬂ* "'Ui{l ﬂ'ﬁ;ﬂﬁ. ; 1@,31“&”%1‘]‘5_{31{:{1 a6 |J@ @@Lfi
and ﬁiw ihe valys F in mmraimm@ with the |

timing hereinafier explained,

Himing hereinafier Q‘fﬁ.ﬂ‘}iﬁ@ﬂ

[ T S —
T

7 is a source of inflaminable gas or mpm'_ -
under pressure, suech as a flask or regervolr
in which the gas has prwmuﬂly Beon ©OmM~ 55
pressed by any suitable mea Regervoird
communicates wilth a valve- eheﬂ*’n i, in whieh
is geatled & pu ppaiz -valve 1., which is providsd

with & vod M, earrying at its end & roller B,

Boller M is acted upon by thecam Qon @mm:.ﬂ 6{;

apnafy €, and said cam Da constructed te ope

and closs the valve L in ﬂwm*{i@% with Lh@a
When the vaive 1, 18 open, the gas or mpm

CaD Poss by a du%  to a chamber {}, which 5 5

opens at B directly intc ay?m&er A, dn the

chamber Q i3 an B'feﬁul‘lﬂ igniting devies B,

connested in cirenid ﬂmd operated to ig mm
the gags in said chamber at the proper time,
5150 7 as hereinafter ﬁ};phmad Hinally, com- jo
municating with fﬂ:ﬁmdm A is a valve-chest

T inwhich is seated a p‘llppﬁtﬂ?&h{ﬂ U, which

nas a *m’i Y, carrying at its end a mlier W.
Roller W is acted upor by eam X on shaft
U, and qmd cam ig constructed to.open and 73
ciose the valve L to permitb or cut off exhaust
from the cylindel A in accordance with the
timing hereinaficr wpm ned. .

The operation and timing of the ﬁnwmeg |
which is here single-acling, are as f@%}ﬂ’i’“ﬂ'ﬂ 8o
Uam I opens the valve I to allow ain, Lmdaf
working pressure to flow from reservoir D

behind the piston. The piston then begins

ite etroke. - Cam O then opens the gas-valve

T, nnd allows the aas to enter chamb%r@;fmm 85
the gum-*msuwmr J.” In orvder that this may
peenr, 1t ig obvidus that the pressurs of gas
wush excesd that of the air, A -guificient
amount of such gas to heat the air after ex-
pansion will Emw‘fm,@? ‘becansgs the gas is ai} gp@ |
angh ig‘ia Dregaure, snber the chs mbet’ Qin

2 very brief time.. ﬁ"‘qummﬂ.y the cam O
may sllow valvse L to close and se cuf off the

gas bes fore eap 1 ;:EHGWS valve X to close and

ag cuboft the air, When, howeyer, the valve g5
i i.ﬁmmg phen the alr {merm:eﬁ @‘m{mﬁwelvg
w:'*e:‘i.m 21y time aibar this pm‘ﬁ: of eut-off the
may be established through the ig nﬁh
rine § and the previonsly- mhmtted g

thus restoring the heat lost dmmw 100

?
| mmmamml, Cn the return stroke the exha am.

TALYS U} which hitherto has beon kept shat,
i ﬂep nod by i uf:.: aam A.and the ewamﬁﬁﬂ air
m into vhe aim ﬁfmhem. '
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It will be obvious from the foregoing that

while it is essential that air alone shall enter
the eylinder at working pressure and so start
the piston it is not essential that the gas shall
enter prior to the point of cut-off of the air.
It may be admitted after the poict of cut-off
swhen the air is at any desired pressure not
substantially that of the atmosphere. Ience
1t will further be apparent that there may be
considerable latitude in gas-pressure, in mo-
ment of gas admission, and in the time dur-

‘ing which said admission continues, the last,

of course, depending upon the differential
between the pressure in the eylinder and the
pressure in the gas-reservoir. Obviously if
the timing be such that the period of gas ad-
mission is subsequent to the period of air cut-
off then so high a pressure in the gas-reser-
voir is not necessary as when the gas admis-
sicn precedes the air cut-off, both periods of
admission being cqual in duration. On-the
other hand, if the gas be at pressure superior
to that of the original air then the period of
admission taking place after air cut-off may
be shorter in duration than if oecurring prior
thereto. |

The term ‘““gas™ as herein used means any
inflammable vapor or any inflammable finid

in the form of spray or other comminuted

condition,
I elaim— L
1. The eombination of a motor, a scurce of

air under working pressure, a source of gas

or Inflamnmable vapor under pressure, valves

.48 desgribed.

504,745

air and said gas to said motor and an igniter;
the said paris being so organized and timed
that first 2ir and then gas are independently

| respectively controlling the admission of said 35

admitted to the cylinder and an explosion or

ignition then caused to occur subseguent to
the cut-off of thé working air, substantially

I as deseribed.

4.0

2. The combination of & motor, a source of

alr under working pressure, a source of gas
or inflammable vapor under pressure, a valve
controlling the admission of air to the motor,
a valve controlling the admission of gas to the
motor and an igniter; the parts being so or-

ganized and timed that gas will,be independ-

ently admitted into the cylinder when the air
13 at a certain pressure therein and subse-
quently ignited when said air is at a certain
lower pressure, substantially as deseribed.

3. The combination of a motor, a source of

air under working pressure, a source of gas or

inflammable vapor under pressure, a valve

controlling the admission of air to the motor,
a valve controlling the admission of gasto tho
motor and an igniter; the parts being so or-

ganized and timed that gas will be independ-

ently admitted into the cylinder hefore the
point of cut-off of the air and ignited subse-
quent fo said point of
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