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‘To all whom it may concern: ‘l 

UNITED STATES 

ALEXANDER K.-RIDER, OE WALDEN, 

‘PATENT OFFICE. 

MENTS, TO CORNELIUS H. 'DELAMATER, GEORGE ‘H. ‘REYNOLDS, AND 
THOMAS J. RIDER, OF NEW YQRK'GITY. ' ' 

AIR-ENGINE. 

N. Y., ASSIGNOR, BY MESNE ASSIGN- ‘ 

srncIrIcA'rron forming part of ReissuedLetterl Patent No. 9,353, dated August 24, isso. - 
Original No. 111,088, emu January 11, 1811. Application for reissue ?led July 19, 1880. 

Be it known that I, ALEXANDER 
of the city and county of New York, in the 
State of New York, have invented certain new 
‘and useful Improvements in Air-Engines; and . 
I do hereby declare that the following is afull 
and exact description thereof. _ 
The object of my invention is to provide a 

heater for air-engines which shall be simple 
and durable in its construction and of such 
shape that the air will be forced in direct con 
tact with a large area of heated metal surface 

v,on the interior of the heater, and thus utilize 

IS 
the maximum quantitypf heat radiated_.-fromj 
the interior surface of heater; and withthis 
end in ‘view my invention consists in a heater 
for air-engines consisting, essentially, of :1 cyl 

7 vinder provided with an outwardly-projecting 
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?ange at its upperend and with an annular 
air-chamber extending downward and entirely 
around the inner domershaped bottom of the 
heater, the entire heater being cast in a single 
piece. ' _ ‘ 

provided with a heater having an annular air 
chamber extending around the inner dome 
shaped bottom of the heater and a de?ecting 
tube extending into the annular air-chamber 
and forming a close joint at its upper end with 
the power-cylinder. ‘ 

' The'accompanyin g drawings form a part of 
this speci?cation. ~ 

. Figure 1 is a central vertical‘ section through 
the entire engine, showing clearly the novel 
part, with so much of the ordinary part as is 
necessary'to indicate their relations thereto. 
Fig. 2 is a corresponding vertical section 
through the furnace and adjacent parts, show 
ing a modi?ed construction of parts. Fig. 3 
is‘a horizontalv section on the line S Sin Fig. 2. ' 
_ Similar letters of referenceindicatelike parts 
in all the ?gures. ' 
B is the cylinder, and A a framing ?xed 

thereon, while D is the crank upon *a main 
shaft, D’, to which the power is communicated. 
E is a piston, which I term, for convenience, 
the “ working” piston ; G, the connecting-rod 

K. RIDER, ' 

:Myinvention further consists in an air-engine _ 

leading from the working-piston E to the main 
crank-pin d. . . v 

' M is a piston which, to‘ avoid confusion, I 
term the “ shifter” or“ changing ” piston, and 
J two small parallel rods, which serve as pis 
lSOIlzI‘OdS to the shifter and connect it to a cross‘ 
head, I, traversing in waysor guidesin the 
framing A. 
H is: a connection through which theproper 

motion is communicated to the‘v cross-head I, 
and thus to the changing piston or shifter M 
from a crank-pin, d‘, which is ‘formed in the 
solid forging, or is otherwise mounted in the 
positionvrepresented relatively to the-ether 
part, it being understood that the upperpia 
ton should be packed and that thelower-pisé 
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ton or shifter should be ?tted towork, with, " ' 
tolerable tightness without packing; thatthe" 
lower piston may be hollow and ?lled with 
charcoal or analogous non-conductor, and that 
the most highly-heatedparts may be defended 
by a coating of ?re-brick or the like, and that > 1 
other ordinary and suitable devices maybe 
employed at various points top'romote the end 
sought. The valve N opens downwardly ans. 
tomatically to allow the air to be shifted from 
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its cool position above the'shifter to-the heated - 
space below the shifter. . . ~ - . 

The lower end of cylinder ‘B is provided 
with a de?ecting-tube, B’, which extends down 
wardly into the annular air-chamber B2 of ‘the 
heater T,_which latter is cast in a single piece 
and provided at its upper endzwith an out 
wardly - projecting ?ange, B“, by means of 
which the heater is supported in proper posi 
tion above the furnace-grate. The annular air 
chamber B”, formed by the walls a b,‘ extends 
around and below the inner dome-shaped bot 
tom, B‘, of the‘heater. The lower end of the 
heater, being-of‘inverted-cup shape, presents 
a large metal surface to the action of the ?ame 
in the furnace or ?re-box, and as the charge 
of air is caused to ?ow in direct oontact'with 
the inner surface of the walls a and b, form 
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mg the annular air-chamberfB", it is quickly __ 
heated and expanded in volume. 
B’ is the shield or de?ector. Its oi?ce is to > i 
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- sponds with those of similar parts-1n the air 

cause the in?owing air'to come into close con 
tact with the walls of the heater, and for this‘ 

~ purpose it ismade to extend downward into 
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the annular air-chamber of the heater, and is , 
of such dimensions as to allow but a small 
space between the de?ector and the interior 
‘surfaces of the heater, and through this lim 
ited space the air ?ows in a thin sheet, which 

' is very efficient in heating the air. The upper 
endi’of the de?ector also forms ‘a close joint 
with the power-cylinder, in order to cause all 

--the air to pass the lower and‘ more highly 
heated portion of the annular air-chamber. 
The hot gases from the furnace, afterexpend 

in g portion of their heat against the bottom' 
of the heater, where it is very directly-applied 
to the heating of ‘the air above, is de?ected 
and ?ows downwardly in contact with the in 

' nerwall, ‘b, of the depending annular air 
20 chamber B’, and beneath the same, and then. 

’ upwardly in contact with the outer wall, a, of 
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said air-chamber,'thereby imparting heat to 
both walls of the annular air-chamber B”, and 
ultimately escaping through the?ue C?leading 
to a chimney.v (Not represented.) . 

It is an exhaust-valve passage controlled by 
an exhaust-valve (not represented) worked by 
eccentrics or suitable cams or the like.' (Not 
represented.) Its function, as also those of 
other parts not here explained fully-‘corre 

engine patented by John Ericssonyin 1855 and 
1858. e ‘ 

W is a valve which performs an‘ important 
function incontrolliug the supply of air from > 
the hot spaces around and in contact with the 
casting T to the‘base of- the workiug‘cylinder 
or cylinder proper. This valve WLis worked 
by a rod, w, passing out through , a smiling 
box and actuated by a cam or other suitable 
\part upon theen‘gine. (Not represented.) Its 

- function is to hold back the supply of airto 

50 

the base of the cylinder, and thus render it 
practicable to accumulate a considerable press 
ure of air in the heating-chambers while the 
exhaust-passage R is open. 1 , 
A little before the changing piston has de 

scended to its lowest depression the valve W 
is lifted or moved from its seat, and the hot 
air, under high pressure, is allowed to enter 
and ‘heat the changing piston in the last por 
tion of its descent. It continues to ?ow into ' 
the, cylinder and force upnthe changing piston. 
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M and its associated working-piston E, and 
gives motion actively to the engine. ' 

I make the valve W in aldishin‘g form by 
forging it or working it with dies from thin 
boiler-iron or analogous material, which will 
yield by its elasticity to adapt itself to any 
slight warping or change of position of the 
parts. It is operated by a rod, 10, so as to move 
it back into a cavity, as represented, when not 
in use. This withdrawal of the valve W takes 
it out'of the current of heated air and keeps it 
at a much lower temperature than it would 

otherwise attain. vIts-seat is formed in a cast= 
ing separate from the main‘ cylinder. (See 
Figs. 2 and 3.) It maybe accurately turned 
and faced to adapt it to the correspondingly 
?nished face or rim of the valve W. 

, The removable seat is indicated by X, and 
a screw - bolt, which retains it in place, is 
marked 0:. . > _ - 

The valve W may be worked horizontally 
or vertically, or in various inclined and inter 
mediate positions, as convenience may dic 
tate. ‘ 

The current of intensely-hot gases from the 
heatin g chamber or furnace is led to the out 
01f valve through a narrow aperture, as shown, 
and not only is the valve arranged to be 
drawn back out of the direct impact of this 
hot current, but the seat X is also, to some 
extent, similarly protected. The hot gas is 
not allowed ,to strike it directly; its position. 
partially protects ‘it from the heat. 
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The connecting-rod G, reaching from the. “ 
crank-pin downward tov the main piston, com 
pels a. lingering of the main piston on the up 
per center, or at the top of its stroke, to give 
a long time in which cool air'may be drawn 
through’its valves, while the connection H, 
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reaching upward from the crank-pin d’ to the _ 
cross-head I, connected to the shifter, compels 
a lingering of ' the latter on the lower .center. 
This gives a very desirable relation of the 
motions and distances apart of the two ‘pis 
tons-throughout the active revolution, while 
all the motions are smooth crank-motions. 
This noiseless and very nearly absolutely cor 
rect motion, obtained in this simple manner, is 
equally available with an outside furnace, as 
represented,- or with a closed furnace, in 
which the ?re should be maintained under 
pressure, or with various other modi?cations. 

It is evident that my improved form and 
construction of heater may be applied to air 
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engines diifering in manyprespectsfrom the' 
form and construction of engine herein shown 
and described, and hence I wouldvhave it un 
derstood that I do not limit myself to, the em 
ploymeut of a heater embracing my invention 
in any particular type or construction of air 
engines; but, ' ' 

Having fully described my invention, what 
I claim as new, and desire to secure‘ by Let 
ters. Patent, is 

l 1. A heater for air~engines consisting of a 
cylinder provided with an outwardly-project 
ing ?ange at its upper end and with an an 
nular air-chamber extending downward and 
entirely around the bottom of the heater, the 
entire heater being cast in a single piece, sub-. 
stantially as set forth. 

2. In an air-engine, a de?ecting-tube ar 
ranged to extend into the annular air-cham 
her of the heater and form a close joint at 
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its upper end with the power-cylinder, sub- . 
stantially as set forth. 

3. In an air-engine, a heater having an in 130 
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ner dome-shaped bottom and :1 depending an- - ' In testimony whereof I have hereunto set 
nnlar air-chamber, and a de?ecting-tube ex-' my hand in the presence of two subscribing 
tending down into said annular air-chamber witnesses. ' Y - 
and forming an air-passage through which ‘air ALEXANDER K. RIDER. 

5 will be caused to ?ow in direct contact with the _ Witnesses: 
inner surface of the heater, substantially as Y , GEO. W. STODDARD, 
set forth. ‘ O. W. SADLIER. 


