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UNITED STATES

PATENT OFFICE.

JOHN S PERRY, OF ALBANY, N. Y,, ASSIGNEE, BY MESNE ASSIGNMENTS,
OF SAMUEL E. FOSTER.

IMPROVEMENT IN HOT-AvIR FURNACES. -

Specification forming part of Letters Patent No. 44,835, dated October 25, 1864 ; reissne No. 6,72%, dated
- ‘November 2, 1875 ; application filed January 27, 1875,

To all whom it may concern:
Bé it known that SAMUEL E. FOSTER, de-
ceased, in his lifetime a resident of Fitchburg,

in the county of Worcester and State of Mas-

sachusetts, did invent a new and useful Im-
provement in Coal-Burning Heaters, of which
the following is a specification:

The principal features of improvement which
constitute this invention consist, first, in eon-
structing the grate or fire-bed of a heater of a
series of bars, upon the side or top surfaces of

- which, or both, there are formed serrations or
teeth, the object being to facilitate the removal
of clinkers and other refuse without discharg-
ing the unburnt fuel, to aceomplish which a
vibrating motion is given to the separate bars,

-~ whereby the said elinkers and other refuse are
more or less broken up by the serrations or
teeth, and allowed to fall into the ash-pit on
the front; second, in combining such a cou-
struction of bars, substantially as described,
with a fire pot or chamber, which is cut away
in front, imwediately above the top surface of
the same, thus forming an open space between
the two, and a doorway or opening placed in
theé outer case of the structure and opposite
said open space, and a free passage for the

" clinkers and other refuse between the front
ends of said bars and the said outer case, so
that free access can be had through such door-

" way or opening to vibrate said bars, and by
which operation the said clinkers and other
refuse are worked forward and dropped into
the ash-pit; third, in constructing the grate-
bars to project beyond the inside wall of the
fire pot or chamber on the front, so that fuel
shall not fall unburned into the ash-pit when
the said bars are vibrated; fourth, in so cou-
structing the ash-pit walls of the heater, rela-
tively to.the length of the grate-bars, that a
space is left at each end of the latter, to per-

.mit of sufficient vibration for effectnally clean-
ing the fire-chamber of clinkers and other ref-
use; fifth, in providing stops upon the under
sides of the grate-bars, in such positions that
they will limit the vibrations of the latter by
contact with the bearers upon which the same
are supported.

The accompanying drawings show the in-
vention as applied to an ordinary furnace,

Figure 1 being a plan of the top; Fig. 2, a side
elevation; Figs. 3 and 4, transverse vertical
sections at right angles with each other; and
Trigs. 5 and 6, views in plan and elevation, re-
spectively, of the grate-bar.

Referring to the drawings, A is the fire pot
or chamber in which the combustion takes
place, and to which fuel is supplied through
the opening g, closed by the cover 7, and from
which the products of combustion escape
through the exit-pipe . B B are the external .
walls of the heater surrounding the fire pot or
chamber, but at snch a distance therefrom as
to leave a space on all sides between it antl
the said external walls. B’ B/ is the heating-
space, into which cold air is received through
the pipe N, and from which, after impinging
against the highly-heated walls of the fire pot
or chamber. it passes out through the educ-
tion-pipes O O, and from thence to the apart-
ments to be warmed. The bottom of this air-
heating space B’ I3/ is closed by a horizontal
plate, H, upon which the bottom of the fire
pot or chamber rests, so that all the air re-
ceived into the draft-chamber base-section D
passes up between and over the front ends of
the grate-bars and among the fuel, to promote
combustion. P is a depressed channel in the
top of the heater, and at one side thereof, to
facilitate the introduction of the fuel. C is
the base-section which forms the ash-pit and
draft-chamber D, and is of greater area thau
the cylinder A. D is the space below the
grate, and constitutes the ash-pit and draft-
chamber. D’ 1’ are the grate-bars. They
collectively make up the grate-surface or fire-
bed, and rest upon the cross-bars I 1, which
are supported by the hangers or pendants s s.
E is an induction-pipe, through which air is

taken into the draft-chamber to feed the fire.

The supply is reguolated by the damper F, op-
erated by the rod G. M is the door covering
the way or opening leading into the draft-
chamber base-section, and is made of sufficient
height to give access both to the ash-pit D
and to the space % on the front side between
the grate or fire-bed and the lower end of the
fire-pot or chamber.

In the drawing the grate-surface or fire-bed
is made up of separate bars, and these bars
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are provided with serrations or teeth e ¢ upon
their tops and- sides, and with stops fander-
neath. The serivtions upon the upper surface
of the bars are arranged with their greatest
height toward the front of the structure, by
which meanstheclinkersand otherrefuse which
are not broken up by the serrations on the top
and sides of the bars and discharged inte the
ash-pit, are moved forward by the vibrating
motion of the bars and discharged over the
front end of same; also into the ash-pit.

By the operation of this device the fire can
be kept burning brightly for an indefinite pe-
riod without taking it down and rekindling.

Inasmuch as it is designed thus to draw the
clinkers and other refuse over the outer edge
‘of the grate or fire-bed into the ash-pit in front,
the latter should. be constructed of a larger
horizontal area than the area of the grate or
fire bed, and therefore of larger area than the

“area of the inside of the base of the fire-pot or
chamber. )

The relative size .of the base-section to the
grate or fire-bed thus made leaves a vertical

" space between the front and rear-edges of the
latter.and the walls of the former. This ver-
tical space it will be seen is of great impor-
tance.to.the successful operation of the grate

_or fire-bed; as it allows the bars composing
the. samme. to be vibrated backward and for-
ward, for-the purpose hereinbefore described,
and without any waste of unburned coal into
the.ash-pit. :

The-stops f underneath the grate-bars are
of somewhat less length than the distance be-
tween the cross-bars I I, and designed to limit
the backward and forward movement of the
former while while being shaken. This move-
~mentis produced bymeansof ahookinsertedin

theholes provided forthatpurposeattheirfront:

ends. Lhe-opening between their top surface
and-the base of the fire pot or chamber in front,
rendersitnecessaryfortheformerto projectout-
ward:beyond theinside of the base of thelatter;
otherwisethe unburned.coal, as it settles down
below the-top of this opening, would flow over
the ends.of the said bars and fall with the ref-
usge.into-the ash-pit, ]

What is claimed as the invention of the
said SAMUEL E. FOSTER, is—

1. The grate orfire-bed of a heater composed
of'a series of toothed or serrated barsadapt-
ed to vibrate longitudinally, substantially as
shown and described.

9. The combination of a grate or fire-bed
composed of a series of toothed or serrated
bars adapted to vibrate longitudinally, and the
open space between the top surface of the same
and the base of the fire pot or chamber on the
front, substantially as shown and described.

3. The combination of a grate or fire-bed
composed of a series of toothed or serrated
bars adapted to vibrate longitudinally and the
vertical spaces between the front and rear out-
er edges of said grate or fire-bed.and the walls
of the draft-chamber base-section, substantial-
ly as shown and described.

4. The combination of a grateorfire-bed com-
posed of a series.of toothed or serrated -bars,
the open spaee between the top surface of the
grate or fire-bed and the base of the. fire pot
or chamber on the front, the vertical spaces
between the front and rear onter edges of the
same and the walls of the draft-chamber base-
section, said grate or-fire-bed being of greater
length from front to rear than the-correspond-
ing diameter of the fire pot or chamber at its
base, substantially-as shown and described.

5. The combination of a.grate orfire-bed com-
posed-of a series of toothed or serrated bars,
adapted to vibrate longitudinally with a.deor-
way.or opening opposite the same, substan-
tially as-shown and described.

6. The combination of a.grate orfire-bed com-
posed. of. a.series of toothed or serrated bars,
adapted to vibratelongitndinally with a draft-
chamber base-seetion of larger area-front and
rear than the grate or fire-bed, substantially
as shown and described. :

7. The combination of a.grate or fire-bed com- -

posed of a series of. topthed or serrated bars,

adapted to vibrate longitudinally with the
stops.fon. the base.of said bars, substantially
as shown and deseribed.

WILLIAM E. HENRY,
. Administrator.
‘Witnesses:
J. M. WoODRURY,
J. GARFIELD.



