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To all whom it may concern:

Be it known that I, FRANCIS H. RICHARDS,
acitizen of the United States, residing at Hart-
ford, in the county of Hartford and State of

5 Conneeticut, have invented certain new and
useful Improvements in Furnaces, of which
the following is a specification.

This invention relates to traveling-grate
furnaces and motors therefor; the object be-

1o ing to furnish means for actuatmw the grate-
mechamsm of the furnace by ut111z1n<r ‘the
waste heat therefrom, and to do this by means
of apparatus adapted for use in connection
with the ordinary hot-air furnaces used for

15 the heating of dwellings and other buildings.

My present improvements being intended
for use in connection with the improved far-
nace described in Letters Patent No. 499,716,
granted to Eckley B. Coxe, June 20, 1893, 1

20 have shown my present invention applied to
a furnace of that kind, which furnace, how-
ever, is only partially shown and deseribed
in this application.

Inthedrawings accompanying and forming

25 a part of this spemﬁcatlon Figurelisa s1de
elevation, partially in sectlon, of a hot-air

furnace of the class specified, furnished with-

my present improvements. Fig. 2 is an ele-
vation of a pormon of the furnace, as seen
30 from the left-hand in Fig. 1. Fig.3is an en-
larged plan view of the motor mechamsm,
showm“ the parts below the line a—a, Fig. 1.
Fig. 4 is a sectional view,in line b——b Fw 1,
of the motor-valve apparatus. Fig. 5 is an
35 enlarged view of the motor-valve “removed
from its casing, in a position corresponding
to the p0s1t1011 ‘thereof in Fig. 2. Fig.6isan
edge view of the motox-valve as seen from
the right-hand in Figs. 2 and 5, correspond-

40 ing to the position thereof as seen in Fig. 1,
Similar characters designate like parts in

all the figures.

In the furnace shown in the drawings, the
floor of the furnace-chamber C consists of the
45 upper run, 10, of an endless traveling grate,
G, which is or may be carried by the usual
cha.m wheels, 12 and 14, supported on shafts,
13 and 15, that are Journdled in the frame-
work of the furnace structure. Said frame-

o work may, as herein shown, comprise the
walls, 2 and 3, inclosing the grate-mechanism.

The grate G is or may be supported, on the
upper run thereof, by the upper sule of the
air-chambers, a, b ¢ d, and the lower run
thereof by guides, 19, aftel the manner de- 55
seribed in the afmesald patent., .

For supplying fuel to the grate, the furnace
is shown provided with an or dmary supply-
hopper, H, set for discharging its fuel in a
layer of a given thickness (which may be va- 60
ried according to the requirements) to the
traveling furnace-floor G at the forward side
of the furnace, which is supposed to be at
the right-hand in Fig. 1.

For operating the grate-mechanism, one of 65
the shafts thereof, in the present instance the
shaft 15, is shown provided with a ratchet-
wheel, 20, fixed thereon, and with a ratchet-
arm, 21, loosely mounted thereon, carrying
an ordinary pawl, 22, engaging the teeth of yc¢
said wheel. By imparting a reciprocatory
movement to said ratechet-arm, the ratchet-
wheel and shaft are turned forward to oper-
ate the traveling grate.

The motor for operatingtheratchet-arm 21, 73
consists in an expansible bar, 23, one end of
which is attached, as, for instance, at 24, to
some permanently fixed body, as for instance,
the floor or beam, 25, which, in practice, will
usually be the floor-beams of a building; a 8o
connection between the free end, 23’, of said
rod 23 and said ratchet-arm, this connection

‘being pivotally connected to said arm at 26;

and means for alfernately applying heated
gases and cold air to said. rod for expanding 83
and contracting the same and thereby impart-
ing a reciprocating movement, through said
connection, to the ratchet-arm, and through
these an intermittent forward movement to
the ratchet-wheel. go
The waste gases from the furnace-chamber
C are conducted through the principal flueor
pipe, E, which, as shown in Fig. 1, may lead
directly to the flue, F, of the chimney or stack.
For the purpose of applying a portion of the 95
heated gases to the motor-bar 23, this is sur-
rounded by a tube or conduit, 27, constitut-
ing a heating-and-cooling chamber for said
rod; at its upper end, said tube 27 connects
at 28, (see Fig. 2) with the main pipe E, and 100
at its lower end connects with said main pipe
at a point near the side of the furnace-flue
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elbow, 29, and the valve-casing, this casing
connecting direetly with said main pipe, as
best shown in Fig. 1. At the lower end of
said motor-bar chamber 27, this is provided
with a bearing or guide for said bar, through
which the bar extends to conneect, by means
of the pin, 30, with the aforesaid connecting-
rod,18. Said motor-baralsoconnects,through
said pin 380, the link 31, the lever, I (which
is supported on the stud, 32, and has the two
arms, 33 and 34), and the rod, 35, with the
actuating-lever, 36, of an oscillating motor-
valve, 37, mounted on the shaft, 38, in the
lower side of said valve-casing. The valve-
actuating arm 36 is loosely mounted on said
shaft 38, and engages between the two stops,
39, 39’,0f an arm, 40, fixed on said valve-shaft
38; said valve designated by 37 is also fixed
on said shaft by means of its hub, 37’; and
the shaft carries at its opposite end the
weighted arm, 41, sometimes designated a
“bob,” for retaining said valve in either of
the positions in which it may be placed.
When the valve is set as shown at ¢ by solid
lines in Fig.1,it closes the outward orifice, 42,
of the valve-casing, soasto permit the heated
¢ases to pass from the lower end of the main
pipe E through said casing and the elbow,
43, and through the chamber 27 around the
motor-bar into the main pipe again; by this
means the motor-bar is gradually heated and
thereby elongated, resulting in a downward
movement of the connecting-rod 18 and the
ratehet-arm 21. This downward movement,
operating through the connecting-rod 31, the
lever-arm L and the rod 35, swings the actu-
ating-lever 36 over against the stop 39/,
and thereby, by aid of the weighted arm 41
soon carries the motor-valve over to its oppo-
site position, indicated by dotted lines at ¢’,
Fig. 1. This movement of the valve closes
the described passage-way to the hot-gases,
and opens the inlet 42 to the cold air, which,
by the operation of the chimney, is drawn
through said valve-casing and into the cham-
ber 27 surrounding the motor-bar 23, result-
ing in a gradual cooling of said bar, which
contracts or shrinks the same, and thereby,
through the connecting-rod 18 and the de-
seribed ratchet-mechanism, operates the
grate-mechanism to move forward the same.
When the motor-bar has, after the manner
described, been sufficiently contracted, it op-
erates, through the aforesaid connections, to
shift the valve 87 back to its first position,
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thereby closing the deseribed passage-way to
the cold air, and opening the same to the
heated gases from the furnace. This again
heats and expands the motor-bar, and results
in a repetition of the movements just de-
scribed.

By means of the motor-mechanism herein
described, this having suitable valve-appa-
ratus, substantially as set forth, the expan-
sion and contraction of a bar of suvitable
metal is made to intermittently actuate the
furnace-mechanism, without the aid of steam
or of motive power from any exfraneous
mechanism such as arototary engine or shaft-
ing or like sources of power.

In some cases the bar 23 may be omitted
and the connecting-rod 18 be connected to
the lower end of the casing or pipe 27, which
will be made of metal, and be alternately ex-
panded and contracted by the heated gases
and cold air admitted alternately within the
same; but the use of a separate motor-bar is
deemed preferable.

Having thus deseribed my invention, I
claim—

1. The improved furnace-motor herein de-
seribed, consisting in the combination with a
furnace and a traveling grate therefor, of a
motor-bar substantially as deseribed, con-
nected for actuating the grate,a chamberin-
closing the motor-bar and communicating
with the furnace-chamber, and means for al-
ternately closing and opening said communi-
cation from the expansive and contractive
movements of said bar, substantially as de-
scribed.

2. In a combined furnace and motor there-
for, the combination with the traveling grate
and its ratchet-and-pawl actuating device, of
a motor-bar, substantially as described, rig-
idly supported at one end and connected at
the other end with said ratchet-and-pawl de-
vice, a ehamber surrounding said bar and
communicating at each end thereof with a
main pipe from the furnace to the chimney,
and a valve operable by the motor and ar-
ranged to admit alternately the heated gases
and cold air to said motor-bar chamber for
reversing the action of said bar, substantially
as deseribed.

FRANCIS H. RICHARDS.

Witnesses:
FRED. J. DOLE,
JouN L. EDWARDS, Jr.
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