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To all whom it may concern: o
Be it known that I, STUART PERRY, of New-
port, in thé county. of Herkimer and State of
New York, have invented certain new and
useful Improvements in the Manner of Con-
structing an Inflammable Gas or Vapor En-
gine; and Ido hereby declara-that the follow-
“ing is a full and exact description thereof. _
"In myinflammable gas or vapor engine the
‘power. which. is to be obtained from it for the
driving of machinery is to be produced by the
expansion consequent upon the combustion
of the vapor of spirits of turpentine or of
.other- evaporable inflammable liquids, or of
gas or vapor, or gas and vapor combined, ob-

tained from undistilled turpentine, or from
rosin or such cther substances as will pro--

duce inflammable vapor, carbureted hydro-

gen; or ‘othier inflammable air by the aid of
- atmospheric. air within a cylinder similar to

thatusedin thesteam-engine. Itiswellknown
to engingers that various attempts ave been
made to generate power by the combustion of
éxplosive compounds within a cylinder, the

expansive force of such compounds when ig-
nited being in some cases allowed to dct, di- |

rectly upon a piston, while in other cases the
compounds have been exploded for the pur-
pose of obtaining a vacuum into which-the
piston might be forced by pressure induced

on the opposite side of it; but such-attempts

have not resulted in the production of a ma-
chine which could be practically used with
advantage. - In my engine, however, I have,
as I verily believe, fully suceeeded in obtain-
ing a large amount of power more economic-

ally than in- the ordinary steam-engine and:

under an arrangement of parts, which ren-
ders it readily manageable, employing, as
above indicated, the expansive force of the
ignited compound tooperate upon the piston.
In the accompanying drawings, Figure 1 is
& perspective representation of my machine,
and Fig. 2 an elevation of that side of it not
shown in Fig. 1. The other figures show in
.detail certain parts to be hereinafter fully
explained. - . | '
" In each of thefigures where the same parts
are represented they are designated by the
-same letters of reference. S o
_ A is-the main eylinder, which is similat to
that of the double-deting steam-engine.

B is a. reservoir, which is to contain the
spirifs of turpentine, naphtha, or evaporable
liquid the vapor. of which is ecombustible; but
this reservoir will not be used when the in-
flammable gases are employed,as the rosin or
other substances from which this gas is ob-
tained will require a vessel to which a‘higher

-degree of heat may be applied than is néee-

essary for the simple evaporation of liquids,

-as js well understood. .1 will here remark,

however, that it is my intention, in general,

‘to use liguids of the abeve description in-

stead of carbureted hydrogen, although this

latter may be substituted by a slight change

inthegenerating apparatus or wherever there
are gas-works, in ecmbination with my other

improvements in the engine; but by the em- -

plovment of the kind of liquids herein desig-
nated my engine may be applied to the pur-
poses of locomotion and may be used, also, in

other situations where the gaseous hydrocar-

burets arenot readily obtainable. In describ-
ing my engine.I shall therefore suppose the
apparatus for generating the inflammable va-
pors to constitute a component part of it.

C is the vapor-generator, retort, or .evapo-
rating-vessel, into whieh a portion of the lig:

uid contained in B is to be admitted throngh-

the connecting-tube D, which is governed by
a-cock. Theretort Cisshown ashaving tubu-

lar openings through it teincrease its surface .

and as surrounded bya case EE, so-as toleave

a space between the two for the passage of

heated air for warming the retort.

. F is a small furnace, lamp,or other heé,ting‘

apparatus, which is placed under the eenter
of the retort,where the outer case E is perfo-
rated to admit the heat directly to the bottom

of the retort. This heating apparatus, al-’
though necessary in the commencement of the

action of the machine, may be dispensed with
afterward by allowing the heated air dis-
charged from the eylinder to be brought into
contact with the retort in a manner to bepres-
ently described, or the retort may be placed.

-in contact with the main cylinder or so near
| to it as that the heat radiating thérefrom will
be communicated to the retort. This mode -

of heating it I have essayed and have found:

it efficient witheut using the heated air.dis-

charged from the interior of the cylinder.” -
G is & valve-box .connected with the. cylin-

g
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der A,so as to give a sutpply of the combusti-
ble gas or vapor and of atmcspherie air at
each end of the eylinder alternately in the
same manner in which steain is ordinarily ap-
plied in the steam-engine. Sliding or other
valve§ construeted in known modes may be
used in governing this supply, and as these
are well known they do not require to be de-
seribed; but as T have represented the revolv-
ing cylindrieal valve. in the drawings I will
- proceed to deseribe its particular construe-
tion.

The interior of the valve-box G, I make
truly eylindrieal, and into it T aceurately fit
‘a eylindrieal tube H, Fig. 8, which is to re-
volve within tlie box. I is a bevel-wheel on
its shaft, which is driven by gearing connected
with the shaftof the fiy-wheelJ. The tube H
isclosed atits ends, and its interior is divided
into three chambers by partitions. (Shown by
the dotted line @ .} Intothe middiechamber
b there are {wo openings, (shown at ¢ ¢,) and
intoeach of the end chambers there are like-
wise two openings d d and e e. The tube II
is represented in such a position as to show
about one-half of each of these openings.

K is a chamber on the under side, and L
one on the upper side, of the valve-box. M,
Fig. 1, is a tube furnished with a cock and
forming a communication between the retort
and the lower chamber K for the passage of
the vapor and air from the retort. Trom the
chamber K there are two.small openings ¢’ ¢’
corresponding with those marked ¢ cin Fig. 3.
The interior of this chamberis shown at K,

Itig. 4. In the upper chamber I there is-a’

partition dividing it into two parts, as shown
at f, Fig. 5,and on each side of this partition
there are two openings, one of which in each
division is represented by dotted lines. These

are covered by clapper - valves, which close,

them by theirown gravity. These openings,
like those in the lower chamber K, correspond
with the openings ¢ ¢ in Fig. 1.- The others
. (marked g g) lead into the air-passages open-
ing into the two ends of the cylinder in the
same manner with steamways. Theopenings
d d and ¢ ¢'in Fig. 3 are exhaust-openings, ¢
e admitting the residuary contents of the cyl-
inder to pass alternately from theendsof the
eylinder into the chambers between the par-
titions @ « and the ends of the revolving
tube H. » ‘
The tubes N N, Fig. 1, are exhaust-tubes
leading from the exhaust-openings d d into
the space which surrounds the retort. The
air and vapor resulting from the combustion
of the inflammable compound within the eyl-
inderishighly heated, and as it passes through
the above-named space it will communicate
sufficient heat to the retort to evaporate the
liquid admitted into it from the reservoir B,
. thus rendering the further use of the furnace
or lamp F unnecessary. I have already men-
tioned that the heating of the retort after the
engine is at work may be effected by placing
the retortin contact with the cylinder. When

this is done, its shape mustbe so altered as to
adapt it to its situation. Its nature and.op-
eration will not be otherwise changed. The’
partition fin theupper valve-chamberand the
clapper-valves, which close the openings in
said chambers, serve te prevent the explosion
or combustion of the infammable compound
in one end of the cylinder from extending be-
yond said partition, and immediately after
such explosion has taken place therevolving
valve-cylinder 11 will have passed around so
far as to cut off all communication with the
opposite end of the cylinder. s

0, Fig. 2, is an escape-tube leading from
the upper part of the space which surrounds
the retort into a flue or elsewhere for con-
ducting off the heated air and vapor after -
they have performed their office.

I have spoken above of the produection of
the ignitible vapor which is; in conjunetion
with the atmospheric air, to supply the com-
bustible mixture in the eylinder, and I will
now proceed to deseribe the manner of sup-
plying the atmospheric air, which must be
made to comminglé with the gas or vapor.

P is the eylinder of a pump, which js in.
tended to foree atmospheric air into the ve-
tort.” This pump is doublé-acting, having a
valve in each end for the admission of air,
and being in other respects constructed in a
manner resembling that of many blowing-
machines. - The air from this ptamp passes
through a trunk Q, Fig. 2. : '

R is an air-tube leading from the trunk Q

‘into the retort. Within said retort there may

be an agitator made to revolve by motion
communicated to it from the current of air
entering the retort and acting upon its wings
in a manner well known for the purpose of
intimately mixing the air and vapor, or the
air may be made to enter the retort through
nmerous small openings for the 'same pur-
pose. As the pressure of the air is to be
nicely regulated, I place an air-regulator S
upon the air-trunk, its sides being formed of
leather or other elastic material, or it may be
otherwise constructed in any of the well-
known modes of forming such regulators. In
the top of it there is a valve, through which
the air esecapes when the pressure becomes
too great. : '

Tis an air-tube leading from the air-trunk
directly into thelower chamber K of the valve-
box. The air froin the pump P may be made
to pass through ecither or in part through
both of the tubes R and T, the openings into
which tubes I have sometimes regulated by -
means of a revolving valve or conical key,
like that of a cock within the trunk Q, of
which valve_U at the outer end of said trank
represents the handle, and by the turning of
this handle one or other of the tubes may be
closed, or they may both be left partially
open. The quantity of atmospheric air en-
tering the retort may thus be governed, or a
portion of it maybe carried immediately into
the valve-box should it be desired to mix a
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larger quantity theresf than usual with
vapor. . ‘

Fig. 6 is a vertical section from front to
back through a part of the machine in the
line = x of Fig. 2, showing the manner in
which the air-tubes R and T enter the retort
and the valve-box and convey the air from
the trunk Q into them. '

The piston of the main cylinder may be
made solid and of metal. T prefer, however,
to make it expanding in any of the modes
used for that purpose. 'The drawings repre-
sent the mannerin which I communicate mo-
tion from it to the fly-wheel and to the air-
pump, which is as follows: The piston-rod V
is jointed to'a vibrating rod or bar W, which
rod is at its lower end jointed to the vibrat-
ing rod X. To the rod W is also jointed the
piston-rod Y of the air-pump, and from the
upper end of the rod W the eonnecting rod
or shackle Z extends to the crank A’ on the
fly-wheel shaft. Jointed rods B’ serve to sus-
tain the rod W in place and to preserve the
parallelism of-the piston-rods Vand Y. The
direction of the engine may be reversed by
means of a clitch throwing either of the
wheels T or I” into gear with the wheel A, -

In the various explosive or gas engines
which have been constructed one of the
greatest difficulties experienced in their man-
agement has been to obtain absolute certainty
in igniting the explosive mixture, and without
this such engines must be valueless. 1t has
been usually attempted to effect this by draw-
ing aportionof the flame intoopeningsleading
into the cylinder; butthe resultisin this case
extremely uncertain,andthat more especially
when the inflammable vapors are used, the
quantity of air drawn in with the flame ap-
pearing, manifestly, to interfere with the pro-
duction of the intended combustion. The
mode that I have adopted has completely ob-
viated all difficulty in this particalar, and is
as follows: »

By the conibined use of the air-pump and
air-regulator, and of the cocks which govern
the admission of atmospheric air into the re-
tort or into the valve-box, and of those which
govern the admission of the inflammable
liquid into the retort and the admission of the
mixed air and vaporinto the valve-box, I am
enabled to adjust the quantity of each and
the pressure within the cylinder with great
precision. This pressure is but slightly.to
transcend that of the atmosphere. At each
end of the eylinder there are openings gov-
erned by valves, through which openings the
ignition is to be effected, and: opposite to and
nearly in contact with them is the flame of a
burning lamp. The valves which close these
openings are removed at a time a little after
the crank’ has passed its dead-center—say
when the piston has made about one-eighth
of its stroke—and the cylinder has therefore

the

about one-eighth of its capacity filled with |
- the aeriform gaseous compound, there being i

then a slight excess of pressure above that of

the external air.. There will be a momen tary

jet-of the ignitible mixture outward, and as

the supply is at that instant cut off and the

piston is traveling onward, there will be an

immediate draft inward. As this is taking

place the ignition will be effected with cer.

tainty, and the valve will then be closed.

The ignition-openings are seen at 7 , Hig. 2.
The circular boxes, in which they are shown

as being made, lead immediately into the eyl-.
inder, and as the piston passes back and forth

it touches a projecting piece or pin, which

opens the valve at the proper time, or the
valve may be opened by its own gravity or
by a slight spring and closed by the expan-

sion consequent on the firing, the firing not
taking place until the change of action is
produced by cutting off the supply.

- When in “the ‘construction of this engine
the retort is placed in contact with or close
tothe eylinder, the cylinder is warmed thereby
sufficiently to prevent a condensation of the
vapor in setting the engine at work. If the
retort is not thus placed, the eylinder must bea
warmed by other means. - .

I have found that the main cylinder by.
the continued operation of the machine is.
liable to become too highly heated. It is
proper, therefore, to adopt means to prevent
this, which may be effected in various ways.
That which I prefer is to inclose the eylinder
and its immediate appendages in a case,
through which cold air may be blown by
means of a rotary fan or other blewing appa-
ratus, which may be operated by the engine.
in any convenient manner. .

Having thus fully set forth the nature and
operation of ‘my improved inflammable gas
or vapor engine, what I claim therein as new,
and desire to secure by Letters Patent, is—

1. The manner in which T have combpined
and arranged the air-pump, the reservoir, the
retort, the air-regulator, and the cocks which
govern the admission of atmospheric air into
the valve-box, and their immediate append-
ages, as above described, by which arrange-
ment I am enabled to supply the inflamma-
ble. vapor or gas in reégulated proportions
and to produce a pressure within the ¢ylinder
slightly exceeding that of the atmosphere at
the moment of opening one of the ignition-
orifices, which outward pressure is to be im-
mediately succeeded by a draft inward, this
being effected in the manner and for the pur-
pose above deseribed. - .

2. The manner set forth of heating the re- .
tort by employing the heated air, which eg-
capesthrough the eduction-tubes, soas to ren-
der such air effective in converting the com-
bustible fluid employed into vapor. '

STUART PERRY.

Witnesses:
RosSWELL PLUMMER,
WM. H, DAVENPORT.




