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997,988. | Specification of Letters Patent. Patented July 18, 1911.
Application filed March 12, 1910, Serial No. 548,942. '

To all whom 1t may concern:

Be it known that I, Tmomas HENRY (5AR-
raND, a resident of Chicago, in the county
of Cook and State of Illinois, have invented
certain new and useful Improvements 1n a

Fire-Box, of which the following 1s a full,

clear, and precise spectiication.

My invention relates to furnaces and par-
ticularly to fire-boxes operating in conjunc-
tion with boilers, and the invention contem-
plates improved construction, arrangement
and operation. _

Among the important objects of my 1n-
vention are to provide a construction involv-
ing a plurality of fire boxes or furnace sec-
tions, preferably two; to provide 1n each
section a main grate which is vertically

bodily movable; to provide an outlet from

each section to a chimney or the flues of a
boiler; to provide improved mechanism for
controlling the relative vertical bodily move-
ment of the main grates of the sections;
to provide mechanism automatically con-
trolled to adjust the outlets from the sec-
tions to the chimney or flues in accordance
with the vertical positions of the grates;
to provide intercommunicating passageways

between the sections and to so arrange said

passageways that the smoke and gases from
the lowermost grate, which is charged with
oreen coal, will be forced to pass upwardly
through the raised grate to be entirely con-
sumed before reaching the flues or chimney ;
to provide draft openings for the sections
automatically controlled upon the bodily ad-
justment of said sections and so controlled
that the draft for a raised grate must enter
through the lowered grate and through the
intercommunicating passageways whereby
the smoke and gases from the green coal on
the lowered grate are thoroughly inter-
mingled with air and their combustion upon
passage through the raised grate rendered
more complete; to provide in each section
an auxiliary grate or intercepting grate be-
tween the maln grate and ash pit for re-
ceiving hot coals falling through the main
orates so that the heat from the falling coals
can be more fully utilized for aiding in the
combustion of gases and smoke flowing
through the intercommunicating passage-
ways; to provide for improved construction
and arrangement whereby the vertically

movable main grates are perfectly balanced
so that their vertical adjustment can be
readily and easily accomplished; and 1n gen-
eral to provide a more simple, a more easily
operated, a more automatic and a more
efficient mechanism of the class referred to.

One embodiment of my invention is fully
described in the following specification and
illustrated on the accompanying drawings,.
in which drawings— | -

55

60

Figure 1 is a perspective view ol a fire

box with a section of a boiler attached there-
to and part of the side wall thereof removed,
and interior parts shown in section to more
clearly illustrate the arrangement, Ifig. 2
is a sectional view taken on plane 2—2, Ifig.
1, Fig. 8 is a sectional view taken on plane
3-—3, Fig. 2, Fig. 4 is a plan view taken
from plane 4—4, Fig. 2, showing the rear
end of the fire-box and showing particularly
the controlling mechanism for the outlets
from the fire-box sections, and Fig. 5 1s a
‘plan view taken from plane 5—5, Fig. 2, of
the rear end of the fire-box, showing par-
ticularly the lever mechanism for control-
ling the outlet adjusting mechanism.

The fire-box shown is rectangular in shape
and comprises a main housing or shell 1
through which extends a vertical central
partition 2 which divides the housing into a
left and right compartment 3 and 3". The
front wall 4 of this housing has fuel feed
openings 5 and 5" leading respectively to
compartments 8 and 3’ and controlled by
doors 6 and 6. The rear wall 7 of the hous-
ing has sets of outlet openings 8 and 8"
leading respectively from the upper parts of
compartments 3 and 3’, and these outlets

may communicate first with a common com-

partment connected with the ends of flue
sets 9 and 9/, or, as shown, may communi-
cate directly with these flue sets which ex-
tend through a boiler shell 10 in which wa-
ter is to be heated. As shown this boiler
shell connects with an outer shell 11 sur-
rounding the top and sides of the fire-box
and forming the side water legs 12 and 12”.
The partition 2 is shown double to form a
central water leg 13, so that the fire-box
sections are intimately surrounded by wa-
ter to be heated. The main housing and the
outer shell are suitably spaced apart and held
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o1 spacers 14 and bolts 15. This shell frame
of the fire-box rests on a rectangular bed
frame 16 having the central longitudinal
partition 17 for dividing the bed frame into
left and right ash pits 18 and 18”. The side
walls of the bed frame and the partition 17
thereof have laterally extending shelves 19
for
and 207, these orate frames termmnating
short of the front and rear walls of the bed
frame, as best shown in Fig. 8. The front
wall of the bed frame has draft openings 21
and 217 contrelled by draft doors 22 and 22
respectively, while the rear wall of the bed
trame has draft openings 28 and 23’ con-
trolled by draft doors 24 and 247 respec-
tively.  Draft openings 21 and 23 commu-
nicate with the ash pit 18, and openings 21’
and 237 communicate with the ash pit 18’
These draft openings also enable the re-
moval of ashes from the ash pits.

In cach of the compartments 8 and 38’
there 18 a main grate frame 25 bodily mov-
able vertically in the compartment and hav-
g at its corners guide extensions 26 en-
gagmg 1n the corners of the compartment
to guide the grate framme in its vertical
movement.  Passing longitudinally  cen-
trally through the five-box between the par-
tition 17 and the partition 2 is a shaft 27
whose ends are suitably journaled in the hed
frame and whose front end terminates out-
side of the bed frame in a lever 28 whereby
the shaft may be rocked. At its front end
the shaft carries a beam 29 extending lat-
erally into compartments 3 and 3’ into the
spaces between the front wall of the bed
frame and the adjacent ends of the orate
frames 20 and 20". Tn the compartment 3
the end of the beam pivots to the lower end
of a Ik 30 whose upper end pivots to a
pin 31 at the front end of the main orate
frame 25 in said compartment. The OpPO-
site end of the beam pivots to a link 30/
whose upper end pivots to the pin 317 at
the front end of the main ovate frame in
compartment 3°. The rear end of chaft 27
carries a beam 32 parallel with beam 29, the
lett end of this beam 32 pivoting to link 33
whose upper end pivots to the pin 34 at the
rear end of the grate frame 25 in compart-
ment 3. The right end of the beam 32 piv-
ots to link 33" whose upper end pivots to the

pin 347 at the rear end of the main grate

frame In compartment 3. With this ar-
rangement, as the lever 28 is swung to roclk

the shaft 27 the beams 29 and 32 will be

swung to cause vertical movement of the ;

main grate frames 25 in their respective
compartments, movement of one grate frame
i one divection being accompanied by si-

multaneous movement of the other orate |

frame in the opposite direction, and the ad-
justment is such that when the lever 28 is

in vertical position the grate frames will be |

supporting auxiliary erate frames 20

. partment 3" is

| of crank armmsg 45 and 457

997,988

In a common horizontal plane. The vange
of movement of each main grate frame is

| from a short distance above the correspond-

Ing intercepting grate 20, 20” to the lower
end of the corresponding set of ontlets S,
3". The lever 28 has a finger orip 35 con-
nected by a rod 36 with a Dlock 37 adapted
to cooperate with the notched scgment 38
to lock the lever 28 in vertical position or
1 1nelined position at the left or r1eht of
such vertical position.  As illustrated, the
lever has been swung to the right and the
main grate frame in compartment 3 is in its
upper positicn and the orate frame in com-
m - its  lower position.
Through the partition 2 or water leg 13 T
provide a plurality of intercommumnic ARB LTS
passageways 39 which are arranged in a lon-
oitudinal zone which is entirely ineluded
between the movable grate frames when
these grate frames arve in their extreme rela-
tive positions, as shown pvarticularly in
Fig. 2.

Kor controlling the set of outlets § T Pro-
vide & number of shutters 40 hin ged at their
rear ecdges to rvods 41 extending between
shelves 42 and 43 provided on the rear wall
7 of the fire-box housing, while the front
ends of the shutters ave connected together
by Iinks 44 for causing the shutters to move
1 uni<on from an open to a closed position.
In a similar manner shutters 40’ are Pro-
vided for the outlets 8 from compartment
37, these shutters being pivoted on rods 417
journaled in shelves 42" and 43 and having
their free ends linked together by links 44/,
The mnermost rods 410 and 4171 ot the shut-

- ter sets are rigidly secured to their respec-

tive shutters and extend cdownwardly and
terminate respectively in cranl arms 45 and
45%.  Extending from the shaft 27 at r1eht
angles to the rear beam 32 thereon is a le-
ver 46 pivoted to the inner ends of links 47
and 47" whose outer ends pivol to the ends
With this ar-
rangement rotation of shaft 27 will canse
simultaneous rotation of shafts 411 and 417
so that the shutters will be moved to open
position 1n the compartment in which the
main grate frame is rising and so that the
shutters in the other compartment in which
the grate frame is descending will be
moved to closed position.

As best shown in Figs. 1 and 2, the orate
frame I compartment 3 is in its nppermost
position and the shutters ave entirely open
to expose the outlets 8, while in compart-
ment 3" the grate frame is in its lowermost
position and the shutters ave clozed, the
zone of intercommunicating passageways
39, 1n this position of the grate frames, lving
entively between the orate frames.  In
practice when one of the orate frames is to
be charged with green coal the lever 928 is
swung to drop this grate frame, whereupon
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3

oreen coal is fed thereto through the feed | the corresponding front and rear draft doors

door. As shown in the figures, the grate
frame in compartment 3" has been lowered
and fuel i1s charged thereto through the
opening 5. The gases and smoke from the
oreen coal cannot escape into the flues or
chimney, as the shutters 40" are closed, but

must pass through the inter-communicating

passageways into compartment 8 below the
raised grate frame in said compartment and
must pass through the hot fire on this grate
frame, the result being that the gases and
sinoke are entirely consumed, and the waste-

ful escape of unburned gases and the 1ssu-

ance of smoke through the chimney 1s pre-
vented. After the green coal has been sut-
ficiently ignited so that no further gases or
smoke will issue therefrom and when the
opposite grate frame requires replenishing
the lever 28 is swung to the opposite side
to drop the grate frame 1n compartment 3
and to raise that in compartment 37, this
adjustment resulting automatically 1n the
closing of shutters 40 and opening of shut-
ters 407, and then when green fuel 1s
charged to the grate frame 1n compartment
3 the gases and smoke must pass through the
intercommunicating passageways 39 and
through the hot fire in compartment 3" to
be entirely consumed. As soon as the
charged fuel on the grate frames becomes
sufficiently ignited the frames can, of course,
be adjusted to any relative position, as for
example, the lever 28 can be swung to verti-
cal position to bring the grate frames in a
common horizontal plane, in which position
both sets of shutters will be open and both

sets of flues effective to heat the water mn

the boiler. Any live coals falling from the
main grate frames will be intercepted by the
stationary grate frames 20 and 20”, and their

remaining heat will be utilized to assist 1n |

burning and consuming gases and smoke
icsuing into one compartment from the
other through the intercommunicating pas-
sagewavs. After these live coals are burned
out and become disintegrated the resulting
ashes fall through the stationary grate
frames into the ash pit. Thus all available
heat is extracted from the coal, the gases
are all thoroughly burned and the resulting
heat fully utilized, and the smoke is en-
tirely consumed.

The draft doors 22 and 22/, and 24 and
94’ may be adjusted by hand to regulate
the draft, but are preferably adjusted auto-
matically in correspondence with the ad-
justments of the movable grate frames. For
this purpose the links 30, 30" and 33, 33’
ave provided with pins 48, 48" and 49, 49
respectively, which co-act with bails 50,
50”7 and 51, 51”7 respectively. The positions
of the pins are such that when a grate frame
is lowered in one compartment the corre-

sponding pins will engage with the bails of ! causing the products

rt —.

to swing these doors to open position, the

doors of the other compartinent remaining

closed. Draft can, therefore, only enter the
compartment with the lowered grate frame
and must pass through the green fuel to
thoroughly mix with the gases and smoke
before reaching the hot fire in the other
compartment through the inter-communicat-
ing passageways, thus assuring the com-
plete consumption of gases and smoke.
When the relative position of the grate
frames 1s reversed the previously open
draft doors will be closed and the other
draft doors opened. The draft doors for the
compartment in which the grate frame 1s
raised are free to be opened manually if
oreater draft is desired, or for the purpose
of removing the ashes from the ash pait.
With my improved arrangement, there-
fore, the gases and smoke cannot escape but
are forced to pass through a hot fire to be
entirely consumed. The sections of the
fire-box with all the apparatus therein are
exactly similar, and the parts in one com-
partment controlled from the shaft 27 bal-
ance the similar parts controlled from the
shaft in the other compartment so that very
little effort is necessary to produce the va-
rious adjustments by means o lever 28.

The parts are all free to move readily and

can be quickly disconnected or assembled.
One of the grates always has a hot fire so
that the heat delivered by the furnace 1s
uniform. In single grate furnaces or fire
boxes the fire is periodically choked by the
application thereto of cold green fuel.

~ Changes and modifications could readily

be made which would still come within the
scope of my invention, and I do not, there-
fore, desire to be limited to the construc-
tions, arrangements and operations shown,
but 1 desire to secure the following claims
by Letters Patent: _

"1. In a fire-box, the combination of walls
for dividing the fire-box 1nto two compart-
ments, a grate for each compartment ver-
tically movable therein, mechanism for con-
trolling the movements of said grates
whereby one grate may be raised higher

than the other, there being communicating

passageway between sald compartments,
and means for causing products of combus-
tion to flow from the lower grate through
said communicating passageway and through
the raised grate. - E

2. In a fire-box, the combination of walls
dividine the fire-box into two compart-
ments, a grate for each compartment ver-
tically movable therein, mechanism for ei-
fecting the simultaneous vertical movement
of the grates in opposite directions, there
being limited communicating passageway
between the compartments, and means for
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one grate to pass through said communicat-
g passageway and throungh the other
orate.

3. In a fire-box, the combination of walls

dividing the fire-box into two compart- |

ments, a grate m each compartment verti-
cally movable therein, oscillatory mecha-
nism - supporting said grates and adapted
when actuated to raise one grate and lower
the other, there being communicating pas-
sageway between the compartments limited
to the zone between the raised and lowered
grates, heat outlets from said compartiments,
and means for causing the production of
combustion from the lower orate to flow
through the communicating passageway
and through the raised grate before reach-
me the heat outlets.

4. In a fire-box, the combination of walls
dividing the fire-box into two compart-
ments, a grate Irame carrying a grate in
2ach compartment vertically movable there-
m, heat outlets from each compartment,

controlling mechanism in each compartment !

for the outlets therefrom, there being com-
munleating passageway between the com-
partments, mechanism for effecting relative
vertical movement of the grate frames
whereby one grate frame may be raised and
the other lowered, and means arraneed so
that said mechanisms coéperate to canse the
products of combustion from the lowered

grate 1 the one compartment to flow
through the communicating passageway

into the other compartment and throngh

the grate and into the outlets for said other

compartment.
9. In a fire-box, the combination of walls

dividing the fire-box into two compart- :

ments, a grate frame carrying a grate in
each compartment vertically movable there-
1, supporting mechanism for said erate
frames adapted to be actuated to raise either
erate frame and to lower the other, there
being communicating passageway between
the compartments Hmited to the zone Dbe-
tween the raised and lowered grate frames,
heat outlets from each compartment, shut-
ter mechanis=m 1n each compartment for
controlling said heat cutlets, and intercon-
neeting  mechanism  between  said
frame supporting mechanism and said shut-
ter mechanism operable upon adjustment of
the grate frames to open the heat outlets in
the compartment in which the grate frame
15 ralsed and to close the outlets in the com-
partment 1 which the grate frame is low-
crecdk whereby the products of combustion
trom the lowered grate frame are restricted
to ilow through the communicating passage-
way and through the raised grate frame.

6. In a fire-box, the combination of walls
dividig  the fire-box into two compart-
ments, a grate frame carrying a grate in

orate

997,988

1, oscillatory mechanism connected with

|

1

sald grate frames and adapted to be actu-
ated to eflect relative vertical adjustment of
the frate frames in opposite cirections,
there being passageway between the coms-
partments restricted to the zone between the
grate frames when one is in raised posi-

‘tion and the other in lowered position, heat
- outlets from each compartment above the

grate frame therein when in its raised posi-
tion, shutter mechanism in each compart-
ment for controlling the heat outlets there-
from, and interconnecting mechanism Dbe-
tween said shutter mechanism and oscilla-
tory mechanism operative to actuate the
shutter mechanism to close the outlets above
the lowered grate frame and to open the out-
lets above the raised grate frame whereby
products of combustion from the lowered
grate are restricted to flow through the com-
municating passageway and through the
raised grate frame and through the outlets
above said raised grate frame.

7. In a fire-box, the combination of walls
dividing the fire-box into two compart-
ments, a grate frame carrying a grate in
each compartment vertically movable there-
1m, oscillatory mechanism connected with
said grate frames and adapted to be actu-
ated to effect relative vertical adjnstment
of the grate frames in opposite chirections,
there being passageway between the com-
partments restricted to the zone between the
grate frames when one is in raised position
and the other in lowered position, heat out-
lets from each compartment above the erate
frame therein when in its raised position,

- shutter mechanism in each compartment for

controlling the heat outlets therefrom. in-
terconnecting mechanism between said shut-
ter mechamsm and oscillatory mechanism
operative to actuate the shutter mechanism
to close the outlets above the lowered orate

- frame and to open the outlets above the

raised grate frame whereby products of
combustion from the lowered grate ave ve-
stricted to flow through the communicating
passageway anc through the raised grate
frame and through the outlets above said
raised grate frame, draft mechanism for
eaci compartment, and actuating mecha-
nism for said draft mechanism intercon-
nected with said oscillatory mechanism to
open the draft mechanism for one compart-
ment when the grate frame of said compart-

" ment 15 lowered and to close the draft mech-

anisim of the other compartment in which
the grate frame is raised, whereby the draft
for the raised grate frame must fivst pass
through the lowered orate frame to mix
with the products of combustion of said
lowered grate frame.

3. In a fire-box, the combination of walls
dividing the fire-box into two compart-

each compartment vertically movable there- | ments, a grate frame carrying a orate in
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each compartment vertically movable there- | grate frame therein, and means controlled

in, heat outlets from each compartment,
shutter mechanism in each compartment for
controlling the outlets therefor, and mecha-
nism for simultaneously controlling the rela-
tive vertical adjustment of the grate frames
and the operation of the shutter mechanism
to cause the grate frame in one compart-
ment to be lowered and the shutter mecha-
nism actuated to close the outlets and to
raise the grate frame 1n the other compart-
ment and to actuate the shutter mechanism
to open the outlets, there being communicat-
ine passageway between the compartiments,
the products of combustion from the lower
orate frame Being restricted to flow through
sald communicating passageway 1nto the
other compartment and through the raised
orate frame and outlets for said other com-
partment.

9. In a fire-box, the combination ot walls
dividine the fire-box 1nto. two compart-
ments, a grate frame carrying a grate 1n
each compartment vertically movable there-
in, a shaft extending longitudinally between
said compartments, beams on said shait con-
nected at their ends with said grate frames
whereby rotation of said shaft will cause
simultaneous relative vertical adjustment of
the grateframes 1n opposite directions,there
being communicating passageway between
the compartments limited to a zone between
the grate frames when one 1s raised and the
other lowered, heat outlets for each com-
partment, and means controlled upon ad-
justment of said grate frames for closing the
outlets above the lowered grate frame and
for opening the outlets above the raised
orate frame whereby the products of com-
bustion from the lowered frame are restrict-
ed to flow through the communicating pas-
sageway and through the raised grate frame.

10. In a fire-box, the combination of walls

dividing the fire-box into two compart-
ments, a grate frame carrylng a grate In
each compartment vertically movable there-
in, a shaft extending longitudinally between
sald compartments, beams on said shatt con-
nected at their ends with said grate frames
whereby rotation of said shaft will cause si-

multaneous relative vertical adjustment of

the grate frames in opposite directions, there
being communicating passageway between
the compartments limited to a zone between
the grate frames when one 1s raised and the
other lowered, heat outlets for each com-
partment, means controlled upon adjust-
ment of said grate frames for closing the
outlets above the lowered grate frame and
for opening the outlets above the raised
orate frame whereby the products of com-
bustion from the lowered frame are restrict-
ed to flow through the communicating pas-

sageway and through the raised grate frame, ; . X I
draft inlets for each compartment below the ' compartments, said compartments being 1n

automatically upon adjustment of the grate
frames for opening the draft inlets below
the lowered grate frame and for closing the
draft inlets below the raised grate frame
whereby draft must first pass through the

lowered grate frame to mingle with the

products of combustion from said frame.
11. In a fire-box, the combination of walls

- dividing the fire-box 1nto two compartments,

a grate frame carrying a grate in each com-
partment adapted to be moved vertically
therein, actnating mechanism for simultane-
ously raising either grate frame and lower-
ing the other, heat outlets from each com-
partment, shutter mechanism in each com-
partment controlling the heat outlets therein,
draft mechanism for each compartment,
there being passageway between the compart-
ments Iimited .to a zone between the grate
frames when one 1s raised and the other
lowered, actuating mechanism for the shut-
ter mechanism, actuating mechanism for the
dratt mechanism, the actuating mechanism
for the shutter mechanism and draft mecha-
nism being interconnected with the actuat-
ing mechanism for the grate frames whereby
lowering of a grate frame in one compart-
ment will be accompanied by closure of the
shutter mechanism and opening of the dratt

mechanism, and raising of the grate frame

in the other compartment will be accom-
panied by opening of the shutter mecha-
nism and closure of the draft mechanism.
12. In a fire-box, the combination of walls
for dividing the fire-box 1nto two compart-
ments, a grate for each compartment verti-
cally movable therein, mechanism for con-
trolling the movements of said grates where-
by one grate may be raised higher than the
other, there being communicating passage-
ways from one compartment to the other
when one of sald grates is raised and the
other lowered, means for causing products
of combustion to flow from the lower grate

through sald communicating passageway

and through the raised grate, and a station-

ary grate i each compartment below the

vertical movable grate therein and disposed
below the path of flow between said com-
partments. |
13. In a furnace, the combination of a
fire-box, a wall dividing the fire-box into
compartments, said compartments being In
direct communication with each other

through an intercommunicating passageway,

and each formed to discharge the products
of combustion, a grate in each compartment,
means for adjusting each grate to one side
or the other of said passageway, and means

for alternating the flow of said gases through

sald compartments. S
14. In a furnace, the combination of a
fire-box, a wall dividing the fire-box 1nto
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direct communication with each other
through an Intercommunicating passage-
way, and each formed to cdischarge the
products of combustion, a grate in each com-
partment, means for altu*nately adjusting
said grates, the one above and the other below
sald p..acswewayj whereby the gases from
the compartment 1m which the Dmte 15 be-
low the passageway may be caused to pass

through the grate of the other compartment, 10
and means for alte mating the flow of said
gases through said compqltments
Tn witness her cof, I hereunto subscribe my
name this 10th day of March, A. D., 1910.
THOM: Lf) HENRY GARLAND.
Witnesses:
D. J. NorMOYLE,
Prixy W. Horye.

Copies of this patent may be obtained for five cents eacl, by addressing the ‘ Commissioner of Patents,

Washington, D, C.”
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