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- ~in the county of Suﬁhlk and State of M&ssachusetts, |
" have invented certain new and useful Tmprovements |
- in Hot-Air Engines; and Ldo hereby declare that the
- following is a. fall aﬂd exact descrlptmu thereof, refer-
 ence being had %o the accomparying dmwnw‘;, .r.md tu
~ . the.letters of reference marked thereoi.: |

T gme 1 1s a perspectwe ‘.’lbW of my anglne
o Kigare 2 1s a plan.

@atwt @Bﬂ'ﬁtne.

PHILA_NDER SHAW OF BOSTON MASSACHUSETTb ASSIGNOR TO

bHAW’S UNION AIR—ENGIN 0] COMPAN Y, OF SAME PLACE

I' Lotwrs Patmt No 40, 128 dated Mag 18 1869

| Mﬁov"ﬂmm-f IN HOT-AIR ENGINES.

. 'Z'rhﬁ ﬁchadulh rafmad to in f.lieﬁe Letters .Pa_tent and inaking pgr'l;'.uf tb:e'_sama.'_

. To mll whom 1.t may wmem

‘Be, 11} known that I, PHILANDER SHA.W of Bosr,on

- To enable others skilled in the art to make i—ind use

o III_’?’ invention, I will proceed to desmh(, its natul e, Con- |
- struetion, and use. |

The nature of ‘my mventmn mnqtsts-—-
First, in the construction and ari a,nrrement as here-

maftez descubed and further 1lhlatm,ted in the draw- |
- ings, of the inlet-valve. This valve being exposed to
"~ great beat, is made in the form of a cylindrical vessel,
- into whwh a pipe canduots, at each stroke of the en-
 gine, a current of cool air, which effecting its purpose,
~ that is, lowering the temnﬂ} ature of the valve, is free
" to flow out upward wround the outside of smd pipe
* into the passage. leading into the furnace, _
- Sgeond, in combination of the inlet-vacuum mlve
Coe T with the workmg-cylmdel of an air-engine.

.memgs

- Figare 3is 2 horlzontal seunon |
 Figure 4 is a vertical section on the line w z, ﬁg 2.
" Figure 5 is an elevation showing the valves,

Figure 6 is an elevation, showing the ﬁarkmg-cyl-

. inders and the auxiliary valves,

S, figs. 3 and 4, represent the fuin.-.tce ﬁg 3 show-
ing it in borizontal section, with & plan of the grate,

i ~and fig. 4 in elevatlml, J repreﬁentmg an Illblde lnnug
L ot fire-brick.

These fire-bricks hme pnoje(,twns ] j, or knobq, made

~ on their outer side, as shown, thus leaving ai air-space

© " between the inner and outer lmmg, e*{tem]mg entirely

- around the furnace, tlnough which the au that enters’
o the furnace above the grate flows.

A’ A, in all the drawings,is an air-tight mmng eX-

: tendmg enm ely around the . furnace, and, with its top
.7 and bottom, forms au a.lr-mg,htlesewou tux cotapressed

| | 5:. © air, and- nmludeb within itself the furnace, the inlet and

outlet-valves, and most of the tubcs through which

- -most of the air flows.”

. . 3. and 5, represents the direct dr&utrht or
. -orifice . for the t,scape of the products of wmbnbtmn

7 when bhe fue is first built, but may be closed by means

o of adooror valve, sum]m 1'1(,unst:ructmu to that sliown,

¢, figs. 2

o -3 when the fire is .vell started:

I, figs. 1, 2, and 3, represents the aa,n-ﬂpemng, v,lmh

_leads dumtly irto the furnace.

Both the ash and fuel—ogemugs have doors th@t ﬁt

| from which the fuel is

| 28 shown in the drawings, into which a p

H figs. 1, 2 and 4, represents a fuel-receptacle,"

i3 in action, through the top of the fumace |
The bottom of this fuel-box H is provided with a

shthng bottom or valve, U, which is operated by the

{ swinging arm U’ fig. 4.

This smngmg arm has a gear cut upon its rear end,
pinion, P’
works. =This pinion is operated by a lever, k. -

By this arrangement, and by proper ma.mpulatmn, ;
which will be understood by inspection of the draw- -
ings, it is obvious that the fire may be - Teplenished
with fresh fuel, while there is the requisite pressure
within the furnace to operate the engine without re-

" ducing this pressure.

The farnace is provided with an opemng, a, figs. 3

| ‘and 4, above the grate, and with an opening, o, fig. 4,

belﬁw the grate, through: whlch air under pressure is
gupplled {o the furnace,

The workmg—cyhnders, of which there are two, act -
upon one rocking-beam.

"The eylmders are sin gle-actm g; that 18, the piston.

“of edach is forced upward: by admitting the compleaaed: g
heated air and gases from within the furnace beneath

| the.piston, both pistons being connected with the rock-

ing-beam G, by means of the pitman P, figs. 1, 2, and

4, 8o that the downward movement of each mston i8

' produced by the npward movement; of the other acting
through the pitman P and the rocking-beam G.

The cylinders A A are divided into two sections by
the anniilar recess B B, figs. 1, 4, and 6.

That part,of the cy hnder whlch 1S above this space |
is turned true and polished, so'that the piston-head D
works within it, similar to the piston of a steam-en--

~gine. The lower part of the cyhndel is left mug
. 4

"That part of the piston which is marked D
ig constructed usarly like a steam-engine plston 80

far as packing is concerned, and does not need further

explandtion than is .:Lﬁ'mded by the drawings.
Immediately above the par’o D, and cannected to 1t

is the trunk-piston O. -

In this trupk, the ct}nnectmg-rod or pitman P, figs.

1 2, and 4, pla,ys, and is connected to the piston head

D by a joint, as shown in fig, 4, which is kept cool by

‘a tree exposure to the &tmosphere, and by Iubrma.tlon |
for which good facilities are afforded. |

The frunk passes through the upper head i, figs. 1,

2, and 4 of the cylinder, where-it is packed and gmded

by the gland Z.
The upper eylinder-head is furmshed with valve J
whicl, when forced open by the eompression of the

~air in the anpular space between the truuk and the
upper section of the cylmder permits the said com-

presséd air to pass through. the valve-box K, figs. 3

and 4, and pipe L/, into-the reservoir around the valves.

fod to the fire, while the engina- o

:;'7}-a.1r-trght cﬁustructed slmllar te thoqe shown in the |
. doawings. ' -

The upper cylmder-hea.d 18 furnishred with a puppet-
| valve wor kxng in the vaive-box Wy the purpose of




- ;;mm the furnaca mll not be hkﬁly to ca,uy the sohd [

products of combustion into the joint or annular space
between the finished portions of the oylinders; third,

by theintroduction of cool compressed air, as descmbed |

the temperature of the finished parts of the cy lmder,
and piston which work in contact with each other, are

kept sufficiently. cool to admit of efficient lubmatmn |

v, figs. 4 and 5, is the 1nlet-va1ve, and corresponds

t the sliding valve on a steam-engine.
This valve is open ab the commencement of the up-
stroke of the piston, but closes at about three-fourths

stroke of the same, or at such a point as will give the

best result.

As shown in .the drawmgs, this valve V_ has, be-
sides the disk common to all puppet—valves, a hollow
cylinder, extending - upward, so that the valve, as a -
whole, forms a cylindrical vessel open at the top.

The pipe 1" figs. 4 and b, extends downward in the

When sumclent pressme has been genemted to ro-
tate the engine, the extraneous force may be discon-
tinued, as the expa,nswu of the air supplied by the
pumps of the engine will continue to Increase the
pressure within the furnace until the engine has some
work applied to it to absorb the power generated

What I claim as my invention, and desire to secure

; l;ry Letters Patent of the United States, is—

1. The inlet~-valve Y, when made hollow and wm-

.bmed with the GOld-&ll‘ pipe T, substantially as de-
seribed.

2. 'The combidation -of the m]et—-tacuum valve V"

| with the working-cylinder of the air-engine, substan-
| tlal]y as deseribed.

| PHILANDER SH;!.,W.
Wltn esses:

WILLIAM HEDRON,
J o8. R. Epsox.
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