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CYRUS W BALDWIN OF (JHARLESTOWN MASSACHUSETTS

IMPR OVEMENT IN

HOT-AIR ENGINES

. Speoiﬁcati r.}n formin g part of Letters Patent No."-46,3'20, :dat-ed F'ebrum'y 14‘, 1865,

To all wham it may concern:
Be it known that I, CYRUS W. BALDWIN, of

Charlestown, in the countv of . M1ddlesex, in
the Stateof Masmehubetm, have invented Im-
provements in Hot-Air Engines; and I do
hereby declare that the follomng, taken in
connection with the drawings which accom-
pany and form part of this specification, is a

description of my invention sufficient; to enable ]
| valves. and valve chest, in the plane of the

those skilled in the art to practlce it.

- This invention relates tosuch i 1mprovemen ts
in the'detail of construetion and arrangement
of parts in hot-air engines as render their op-

eration more certain and powerful, redioce the
cost of construction, and at thesame time. sim-
plifying and impr ovmg it reduce the liability

to rapid deterioration from heat, and afford
facility for rep].:wement of parts Whlch wear or.
burn out. |

The inv entlou consists in the pecullar ar-

rangement of a disk-valve so as to be guided

- ab its periphery in connection with the casing
and passages making the valvular system;
also, in the mtloductwn of  a secondary fire- |

box into the passage between the main fire-box

and the valve-chamber, so that by means of a |

flame created in said secondary fire-box the
unconsumed gases escaping from the primary

fire-box may be burned by coming into con-
tact with the flame in the secondary fire-box, -

‘which flame may be produced by ignition of
gas-jets, oil, petrolenm, or other combustible
‘matter, "and in mahmg the passage through
which the air is supplied above the grate to
the fuel so that the air-passage can be.inter-
changed with the rings of the furnace-lining,

and thus be made to pass air-into the furnace:
higher or lower into the fael or entirely above
it, as the circumstances attending the work to |
be done, the fuel used, aud expenence may '.

dictate or require.

IFour sheects of (hmvmgq accompmy thlb-

specification, on which shieets Ifigure 1 repre-
sents a general side elevation ofan engine em-

b0d3mn mny lmprovunults Fig. 2 is a verti-
cal longitudinal section of the 'c‘.a;me the sec-
tion bemﬂ' taken in the plane of the lmes XX
(Seen on bhﬁbtb 3 and 4.) Fig. 3 is a vertical-
cross-section of the same, the section being
taken in a plane passing through-the axes of
the cylinder and of the 111(111(,131011 valve stem,
“Fig. 4is an end elevation of the same looking
at the air-panmp end of the engine. Fig.5is a
reversed plan of the engine bed -plate and Fig

6, a horlzontal sectmn taken through the bed-
plate in its reversed position, said tigures and

Fig. 7, which is a plan of the engine bed- plate
stmpped of the air-pump, engine-cylinder, and
furnace, illustrating the valvular system and
air-passages pertammg to the air-pump. Tig.
8isa Vertmm section taken inthe plane of the
| linea b, (Seen in Fig. 7.) TFig.9, Sheet 2, is a
vertical section taken through Lhe engine-

lme Yy y. (seenin Fig. 1, ) -
As the general orgammtmn and method of
0perat10n of hot-airengines is now well known,

struction and operation, as illustrated by the
drawings, will be conﬁned nearly as possible
to the embodiment of my invention betme sta-

{ted.

¢ is the outer casmg‘ of tlle furnace d is th
lining thereof, made in . separate rings and in
segments.. eis the passage by whlch air 18
supplied to the fuel above the grates. Both

| the passage e-and the lining. d are removable,
and it - will be obvious that ¢ may be placed
lnext above the grate and below all of the lin-

ing-rings d, orit—the passage e—may be placed

desired.

The Wa,ll of the furnace has a slotted open-
ing into the air-supply pipe, or perforations
are made through the wall into said pipe, so
that wherever the ring e is placed the air Wlll
flow freely into 1t trom the supply-pipe.
~ The engine-cylinder, as is usual, is divided

3| mto two parts, an upper and a lower one, the

upper part of the piston being packed in the
upper part of the cylinder, as is usual, and

in- the lower: part of the cylinder, as usyal.
Between these two parts of the cyllnder 1S
located a water-passage, f, which in section
is |-formed and extends entirely around the

[ the middle or connectmg piece of this passage

f are holes, (see Figs. 2
iree circulation of water therem this being

supplied to f
pipes g, and taken theérefrom when heated by
is usual in heated-water circulation systems.

tion of 7 be.conduected from the lower to th:

| and carrled off by the W'Lter pa,ssm g thwuﬁh j,

the description which follows, relating to con-

between a,ny of the hmng -Tings d as may ber._ '

the lower part of the plston working looqelvh

cylinder as a ring between the two parts. In’
) and 3,) which permit
in a cold state by one of the
the other plpe g,these pipesgbeing arrangedas
Thus the heat which would without interven-

upper partof theengine-cylinder 1smtercepted '



2 e ,"__'.4,6,3_20, |

'fmd GX]’)GI'ILHCG shows that the heat whu,h the

upper part of the cylinder receives from direct | seen as closed . upon its seat.
on the end of a tube or thimble, m,; which is

contact with the hot ‘prodncts of combustion

refi,rbnce to I* ig. 9, the exha,u&t v al\ ¢ I will be
This is formed

from the furnace is kept down by radiation | provided with a.flange, so-that wllen m 18 in-

‘therefrom, so that the leather pqekmg of the
piston is noh burned thereby.

| While it is a desideratum to keep the upper
~ part of the eylinder cool, it is also of impor-

~ tance to prevent loss of heat from the lower

part of the cylinder, which I surround with a
casing,h,the space between which and the cylin-

der and between the cylinderand the bed-plate

I fill or partially fill with fire-brick or other
good mnon-conductor.

part of the cylinder, or beneath it, or incased

with it in such a manner that b} reason of
unequal expansion of parts and conducted

heat the deterioration of the engines has been

very rapid, owing to the burning out of the
working parts and thb breakage aund leakage
consequent npon unequal expansion. To rem-

cdy these difficulties I isolate my furnace

~ from the eylinder and the engine valve-chest,

the bed- pldte being the only means of con-

ducting beat bbtween the eylinder and fur-

1 \ce, and the pipe ¢ the only means of com-
n nnwatmu betweenthefurnace and the valve-
chamber j. - As the tendency of heat is up-
ward, and as the space in the furnace below
the glates is supplied with cold air from the

air-pump, no heat, it is found in. practice, is

communicated to the eylinder from the fur.
‘nace by the connection of the bed-plate.

- To allow of expansion and contraction the
pl})b ¢ is made of considerable length, with

crooks or curves tberein, and of thin mutal SO

that of itself it conduets but very little lleat
though it conveys the heated volatile pr oducts
of combustion. Inthe pipe ¢, between the fur-
nace and the valve-chest, is an auxiliary fur-
nace or chamber, &, wlueh may be supplied
with means for consuming therein, with a
flame, gas, oil, petroleum, or other smmb]e
combustible substance. -

Part of the fuel in the large furnace is

changed by the heat therein to volatile gases
which do not burn when they are generated,
but which will barn if, while they are hof
they are brought dlre{,tly into contact with

flame. Tosu pp]} such a flame, through which

all the volatile products of mmbustmn from
the large furnace must pass, the small furnace
k is supplied as stated, and the results which
follow its application ale found in practice to
be highly beneficial.

In hot-air engines it is of speual impor-
tance that the e\lumst valve should fit its seat
per. feetly, forif at the time the indoection-valve
is open the eduction-valve leaks thereisnoth-

ing to prevent the gaseous contents of the
- (...51111(1u and furnace from escaping past the
- leak; hence 1t 1s important that special pro-

Y lSlOII should be made for examining the con-
~dition of the joint made by the dexhaus_t valve
with its scat, and for repairing any deteriora-

- tion therein as soon as it becomes sensible, Iy |

Hot-air engines have’
had the furnace thereof directly in the lower

and are not guided of  a central rod.
erence to Ifig. 8, Sheet 4, it will be seen that
the eduction- valx e o rests freel on a tlat seat,

serted into the valve-chest j the flange on m
makes the joint with the valve-cliest, and the

exhaust-pipe can be connected with that end

of m which is outside of the valve-chest. [t

will be seen that this piece m can readily be

removed . from the valve-chest, can be faced

anew in the lathe very readlly where the valve

rests upon it, so that it is. a matter of but
small moment to keep this valve-seat so con-

structed and arranged in constant w 0115.111“1 A

order.

The arralig,emult of the air- pump so that a

vertical plane passing’ through its axis shali

intersect the axis of the main shaft so places

the pump that it affords the best and cheapest
stand possible for the support of the main-

shaft boxes # and simplifies and cheapens the
The valves of the -

construction of the engine.
air-pump, which are of- the flexible-disk vari-

ety, are peculiar in that they have no hinge
By ref

being prevented by a gratmg from being forced
through the aperture which it closes. Thevalve
is guided at its periphery by pins or rods

standing up vertically around the valve-seat

and 1n contact, or near]y 80, with' the edge of

‘the valve, Whu_,h in its rising and falling, is

thereby keptin place These guides mlght be
formed as wings or ridges, extending from the
cap p inward. toward. the valve,
is arranged eccentrically over and with re-
spect to the valve, which gives room for the

crescent-shaped eduction-pipe seen in Figs.
6 and 7, which is formed -beyond the wvalye

and between it and the inner bowndary of the
cap or chamber p.

T ¢laim—

1. Guiding ﬂ flexible- dlsk valve, substan

tially-as desecribed.

nace and the cylinder of a hot-air engine when
located so that the products.of combustion
from the primary furnace go through the sec
ondary furnace on their passage into the eyl-

inder, subbtmltlally as and for- the purpose . '
set forth, |
- 3. The armnﬂement in the flll nwe, in con-
‘nection .with a
through the wall thereof into the air-conduit .
pipe, of & perfm ated movable air-passage ring, -
50 as to be inter (,hfmrrea,ble with the mova,ble_.l

bmtable opening or openings

lining- 1111;‘;:3 | _
In witness whereof I hare herennto set my

‘hand this 18th day-of October, A. D. 1864,
OYRUb W BALI)WIN B

Witncsseaj;:. _
- 'J..B.,(J“Rosm, N
ALBERT K. HALL.

Tlns cap 18

The arrosws seeu on the
various figures indicate the directions of the
| variouscurrentsin theoperation of the engine

2, Also, the employment of a secondary tur-
nace in combination with the primary fur-
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