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No 780 722.

Patented January 24 1905.

UNITED STATES PATENT OFF‘ICE

'PATRICK FRASER MACCALLUM.,

—

OF HELENSBURGH. SCOTLAND.

INTERNAL-COMBUSTION ENGINE.

SPECIFICATION forming part of Letters Patent NQ" 7 ]'80,:'722, dated January 24, 1905.
| Application filed May 7, 1901, Serial No. 59,128, |

To alt whonv it may concern:

Be 1t known that I, PaTrick Fraser Mac-
CALLUM, a subject of the King of Great Brit-
aln and Ireland, residing at Fairbank, Helens-
burgh, in the county ot Dumberton Scot-

land have invented certain new and useful Im- |

provements in Internal-Combustion Eno‘mes,
of which the following is a specification.
This invention relates to an internal-com-

bustion engine burning powdered fuel and

having a separate combustion or ‘1gnition

chamber arr anged alongside the wor 1{1110' cyl-
Inder or expansion- eylmder to which it 1s con-

nected by a passage, while a grate on which

the fuel is consumed is I'eciproeeted in a ver-

tical direction within the combustion-cham-

ber, so as to make a down and up stroke while .

the engine-piston is making a downstroke and
to remain in the upper pOSItlon while the en-
gine-piston is making an upstroke—that is,
while air 1S being compressed into the com-
bustion- chamber The said grate is carried
by a rod passing through an extension of said
combustion-chamber, which extension ispartly
filled with water for the purpose of cooling
the rod and of regulating the volume of air-
space within said combustwn chamber.

The invention consists in the features of
construction and combinations hereinafter de-
scribed with reference to the annexed drew-
1ngs, 1n Whleh—-—— |

qure 1 is a vertical section of the im-
proved mternel-eombustmn engine embody-
Ing my 1nver1t1011 Figs. 2 and 3 are sectional
and end detail vViews, respectwely, to a larger
scale, showing the valve for timing the air-
injection. Fw‘ 4 is'a sectional plen view of
the fuel-feeding apparatus. Fig. 5 is a de-
taill showing the contour of the cam for re-
ciprocating the rod cerrymw the movable

orate.
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As shown In the draw Ings, a separate com-
bustion-chamber « IS conneeted with the ex-

pansion-chamber 72 by means of a passage b.

The combustion-chamber ¢ is formed with an

extension ¢, which serves for the reception of
water Wthh prevents overheating of the rod
f, hereinafter referred to, and serves as are-

ing through a stuf"

ceptacle for ash or wmt deposited from the
fuel. By varying the level of the water in the
extension ¢ the volume of the air-space within

the combustion- ehamber 1S correepondmwly -

varied.

The grate ¢, which reelproeetes in the com-

bustlon chamber, is carried by the rod f, pass-

og-gland in the base of the
extenemn cZ aS shown The said rod receives

an up-and- dewn movement from the cam z
on the engine-shaft for the purpose of plac-

ing the grate ¢ in the best position for firing

the fuel a,nd for removing and retaining the
heated grate out of the way of incoming air
duri ing the period of air-compression. A pul-
ley «' is keyed on the rod 7 for the purpose
of rotating seld rod durmﬁ' 1ts recipr ocetmﬁ'
movement, 1f desired. |

The worl{m@ cylinder or expansion- CVIII] '

der 2 18 promded with grooves for labrica-

tion purposes and with grooves for the circu- |
lation of water surroundin’w the path of the

piston /, as fully described in the specification
of Letters Patent No. 710,483.

The working cylinder is provided with an
exhaust - Valve n, through which the waste

products of combustion “are expelled on the
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upstroke of the piston 7, which valve n is held

open as long as necessary for this purpose
by the aetlon of devices Opemted from the
upper shaft »'. The shaft »/ 18 driven by a

“belt »° from the engine-shaft ' and operates
the fuel-feeding meehemsm shown i in Fig. 4.

The said fuel- feedma‘ mechanism is in its es-
sentials the same as that deseribed in the
specification of Letters Patent No. 626,840
and forms no part of the present 1nvention.
On the upstroke of the piston 7 air is drawn

30

into the crank-chamber » through valves o/,

placed in the sides of said ehembel and is

slightly compressed by its downstroke—say |

to about five to eight pounds per square inch,
at which pressure “the valves 7 on the upper
surface of the piston are opened and the air
passes upward into the expansion-chamber
to be again compressed by the upstroke of
the plston [/ into the combustion-chamber .
Instead of passing all the air for combustion
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from the crank-chamber through the valves
[/ a portion of the air may be passed directly
from the sald crank-chamber by means of a
pipe ”° through a non-return valve w into
the combustion-chamber.

The engine 1s actuated as follows: After
the surface of the grate ¢ has been sufficiently
heated the combustion- -chamber i1s closed, with
the piston / of the engine near the top of its
stroke. Compressed air from a reservoir
may then be led in to start the engine. The
engine belng i motion, the piston /on its up-
ward movement draws a volume of air into
the inclosed air-tight crank-chamber. Dur-
ing the upward stroke of the piston or dur-
ing a large portion thereof the grate e is re-
tained at the upper end of the combustion-
chamber ¢ in order that the fresh air forced
by the upward stroke of the piston / through
the passage & may not be heated by passing
over the intensely-heated grate e. Then as
the compression-stroke of the pistonis nearly

completed the grate ¢ is quickly lowered to a

position below the passage 0, at which time a
charge of fuel is injected into the combus-
tion-chamber by the fuel-feeding and air-in-
jecting devices, as shown in Figs. 2 to 4, and
such fuel 1s ignited on contact with the heated
surfaces of the grate ¢, whereby the resultant
combustion furnishes the energy to force the
piston / to make a working stroke. Before
or when the piston { has completed its down-
ward movement the grate ¢ is again raised to
1ts upper position. When the piston / is
about the bottom of its stroke, the exhaust-

~valve n opens and allows the waste products
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of combustion to escape from the expansion
and combustion chambers.

What I claim, and desire to secure by Let-
ters Patent of the United States, 1s—

1. The improved internal-combustion en-
gine, comprising, in combination, an expan-
sion-cylinder, a piston reciprocating in said
expanslon-cylinder, a combustion-chamber lo-
cated alongside said expansion-cylinder, a pas-
sage connecting said combustion - chamber
with said expansion-cylinder and a grate
adapted to move vertically in front of said
passage, substantially as described.

2. In an internal-combustion engine, the
combination of an expansion- cvlmdu', a Pis-
ton reciprocating in said expansion-cylinder,
a combustion-chamber located alongside said

“expansion-cylinder, and having a water-hold-

Ing extension, a passage connecting said com-
bustion-chamber and said expansion-cylinder,
a grate, and means for reciprocating said
grate vertically in front of said passage, sub-
stantnlly as desm 1bed.

3. Inaninternal-combustionengine,in com-
bination the expansion-cylinder 2, the piston
[, the combustion-chamber « having the wa-
ter-holding extension d, the passage h, the
orate e, the rod 1, cam « and shaft , A8 shown
and descrlbed.

In witness whereof I have hercunto set my
hand in presence of two witnesses.

PATRICK FRASER MACCALIUNM,

Witnesses:
WALLACE FAIRWEATHER,
JNO. ARMSTRONG, Juntr.
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