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- 1904, for a seli- leﬂula,tmg furnace) relates__
to hot—a,lr or othel heating furnaces having
a fire-box within an air- box or casmo for the |

- - | in front elevation. In this figure, the inter-
nal construction in the fire-box 1s omitted,
'only its cross-sectional outline appearing.
7 1s a horizontal section through the
'front of the alr-casing and fire-box. Flg 8
1s a detail view of the angle-plece or mem-
‘ber through which are inserted the ends of
‘the hoop Wthh fastens the front flange of

20

25

30

UNETED STATEEJ PATENT OFFIOE
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No 923 784.

Orlgmal apphcatmn filed May 16 1904 Serlal No. 208,218.

Specﬁlcatmn of Letters Patent

Seual No. 243 400

To all whom it ma/y concefm '

Be it known that we, MiLTO"\T J. Fz_u.R--
Quirar and Hexry B. TARQUHAR, both citi-
zens of the United States, re81d111g at Wil-

mington, in the county of Cllnton and State |

of Ohio, have invented certain new and use-

- ful Improvements in Furnaces; and we do

~ hereby declare the following to be a full,
“clear, and exact deseription of the 11Wentlon -

enable others skilled in the. Eth.'

such as will
to which 1t appertains to make and use the
saime.

plication is filed as a divisiort-of our pending
application Serial No. 208,218, filed May 16,

heatmo mechum -

- One ob] ect of the invention is to improve
the construction and- operation of furnaces
of the character set forth in our pending ap-
plication Serial No. 98445, filed March 15,
1902 (from which we have also made a d1—
visional application Serial No. 243,399, filed

“January 80, 1905) ; and. partlcularly to Pro-

vide, 1n connectmn with the indirect draft

in the rear and bottom of the fire- box a |

damper- _controlled direct draft through the

‘upper iront of the fire- box, while a,vmdmg

pipe-joints within the air-casing and pre-

gerving the structural characteristic of n fire-
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shell having all doors, dampers or valves,
pipe-connections etc. placed on 1its eapoaed--

tront plate outside the air-casing.
Another object is to form a practlcal al1r-
ticht joint between the air-box or casing and

the fire-box at the front of the furnace, where-

the

ire-box or shell extends through the

front wall of the air-casing.

In the accompanying dl awings, whlch are
to be taken as a part of this 3peclﬁcat10n

Figure 1 1s a centl al longitudinal vertical

section of a hot-air furnace of the type dis-

closed in said ﬂpphcatlon Serial No. 98,445
and embodying this invention. Fig. 2 1s a

perspective view of the furnace- front ‘show-
1ng the ash-door wide open, as when startmo
the furnace, and held so by engagement of a
lug on the ash-door with a

base of the furnace-front. Fig. 8 1s a view
similar to Fig. 2, showmo the ‘LU.tOHlELth

This invention (for whlch the present ap' _

finger or lug on -
| the check-door of the lower smoke box at the_

spective view of a fragment of the up
furnace-front, showing The front of the up-
per smoke- box br olcen : away, and 1ts damper
open.
furnace-front, looking at the opposite side
to that shown in i 1.
the doors and govermno devices 11 the posi-
tions assumed when the furnace 1s running

Hig.

| governmg mechamsm when it has moved,
owing to an increase in temperature of the.
fire- b(}}; and has released or closed the ash-

door, whlle it has raised the check- valve or
Iid of the lower smoke-box. Fig. 4 is a per-
per

- Fig. 5 1s a perspective view of the

2 and 3, and showing

at ordinary temperature. Fig. 6 1s a verti-

cal cross-section, taken just behind the upper

and lower smoke-boxes, through the fire-box

where it extends through the front-wall of

the air-box or casing, the latter appearing

| the air-casing upon or around the fire-box.

l

the direct draft tvpe;
products of combustion pass from the fire

Fig. 9 1s another view of said ancrle -plece

looking at its under side.

| Patented June 1, 1909.
D1v1ded and this apphcatmn filed J anuary- 30, 1905 -
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- The numeral 1 denotes the outer casmg of

zontal tubuhr form and closed at the rear;

3 the front plate of the fire-box, outside the-

front wall of the air-box; 4 the fire- door; 5

‘the ash-door; 6 the check door or valve in

the smoke- bo*c 7, which latter is shown lo-

cated at the lowel front of the furnace; 8
the grate; 9 the rear bridge-wall; 10 a
‘sage or flue from the tuel-space down behind
| the bridge-wall, or between it and the back-
plate of the ﬁre box; 11 a smoke-passage or

flue extending from said passage 10 forward

pas-

-ithe alr-box; 2 the fire-box, which 1s of hori- .'
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along or under the ash-pan to the smoke-box

1, Whlch latter has an outlet to the smoke-

pipe or chimney 12 located preferably below
or at the base of the front end of said passage
11, so as to draw off only the coolest lower

'stl ata of the roducts of combustion. Tt will -

be observed that the furnace represented 1is of
for the smoke and

over the rear bridge-wall, down the back flue
or passage 10, and forw‘trd through the pas-

100

108



10

15

25

30

30

40

45

50

=

location of the smoke-pipe.

sage 11 to the smoke-box 7. Air is of course
supplied to the fuel from the ash-door 5,
passing up through the grate:; and in this
our improved type of furnace preferably an
air-blast 1s also admitted from the rear of
the ash-pan up through a passage 9* in the

bridge-wall to the fire-space above the fuel,

where 1t meets the gases at a heat sufficient
to 1gnite the mixture. The construction thus
far described is substantially similar to that
shown and described in our aforesaid copend-
ing application Serial No. 98445 ; this partic-
ular furnace, to which our invention is espe-
cially adapted, being illustrated for the pur-
pose of setting forth the invention most
clearly and satisfactorily.

At the upper part of the fire-box is an up-

per smoke-box 13, communicating with the

smoke-pipe 12. This upper smoke-box is
shown as a casing extending across the upper
part of the front-plate 3, from which it pro-
jects, and 1s joined at one end to the smolke-
pipe, the opposite end being closed. How-
ever, the smoke-pipe may be located at either
side of the front-plate, and joined to either
end of the upper smoke-box and also to either
end of the lower smoke-box, each smoke-bhox
being constructed to permit this change in
| The opening
from the fire-box into the upper smoke-box
1 controlled by a damper or valve 14, con-
sisting of a plate carried by an upright tilt-
g lever 15, to which said plate is loosely
attached as by means of a bent pin. Said
lever 15 1s fulcrumed at the bottom of said
smoke-box and has short trip-lugs or tail-
pieces 16 and 17, projecting outward through
slots or openings in the lower wall of said
smoke-box. The weight of the damper or
plate 14, when in front of the fulerums of

the lever, will hold it open as in Iigs. 1

and 4; and, when tilted over to the opposite
side of or behind said fulerums, will carry it
against the draft-opening and hold it there.
The damper may be operated by the trip lugs
or fingers 16, 17, its operation being both
manual when desired and also automatic, by
means ot the heat-governing mechanism here-
mafter described. This upper smoke-box,
with the valve-controlled draft-opening, pro-
vides a direct draft to the smoke-pipe at the
upper tfront of the fire-box, which may be
avalled of when necessary or desired. The

- damper 1s opened when the fire is started, or

60
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when the fire is burning low and it is neces-

sary for the furnace to draw hard in order
to raise it or increase the rate of combustion
quickly; and it is closed when the furnace is
at high heat or running at its regular tem-
perature, so that only the indirect draft is
used, which is far more economical. The
direct draft damper is also opened when the
operator opens the fire-door, so as to prevent
smoke from flying out through the fire-door.

Inasmuch as both the upper and lower

923,784

smoke-boxes are located at the front or on
the front-plate 3, we avoid all pipe-joints in
the fire-box, within the air-box; which joints
would impair the efliciency of the fire-box, he
subject to the action of flames and heat, and
lable to rupture or gaping, with consequent
leakage of air into the fire-box to interfere
with its control and escape of gases into the
alr-box to poison the atmosphere of the build-
mg. Thus we are enabled to employ a tubu-
lar seamless or welded fire-hox, without
breaks or joints within the air-box : the mani-
fold advantages of which are pointed out in
our aforesald application, Serial No. 98445,

As a further improvement in construetion,
1 ovder to form an air-tight joint between
the amr-box and fire-box at the front, where
the fire-box extends through the front wall
of the air-box, said front wall is prefevably
flanged closely around the fire-box, and em-
bracing this flange is a metal hoop 18, the
apper ends of which are inserted througl
1 member or angle-piece 19 at the top and
drawn tight by nuts screwed onto the said
ends of the hoop. See Figs. 6 to 9.

The 1llustrated furnace is adapted for
regulation  automatically by mechanism
such as disclosed in our said application Se-
rial No. 208,218, and which may be de-
scribed as follows: 20 denotes a lever de-
pending from its fulerum 21 at one side of
the front-plate and held outward or with
its lower end away from the furnace-front
by means of a weight 22. This lever, whicl
controls the various dampers or doors auto-
matically, is actuated to swing inward by
the r1sing temperature of the furnace: for
which purpose we preferably utilize, as in
the furnace of our application Serial No.
J5446, the force of expansion of the fire-box
when heated against an inclosing frame not
affected by the heat. Said frame as shown
consists of a rear cross-piece 23, having pins
or projections 24 that bear against the baclk
of the fire-box to receive its thrust when
expanded by the heat; and longitudinal con-
necting rods 25 and 26 connected to opposite
ends of said cross-piece; one of which rods
25 1s connected {o the lever 20 a little De-
low 1ts fulerum, as at 27; while the other
rod 26 1s connected to an adjusting lever 28
having a tooth engaging a eraduated lock-
mg rack 29, by means of whieh the lever 98
an be adjusted to extend or shorten the
frame so as to cause the expansion of the
fire-box to act on the frame at different tem-
peratures. It 1s understood that when the
heat of the fire-box causes it to expand
agamnst the rear cross-piece 23, the rod 925
draws the lever 20 inward with suflicient
force to overcome the weight. The lever 20
m its mward and outward novements. con-
trols the ash-door 5, the check-door or

valve
6 10 the lower smoke-box, and the amper or
valve 14 1 the upper smoke-hox: for which
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by arrangin

finger - 30 - pr0]ect1110
gages the lever 20, holdmo the door partly
‘open while the level remains outward; but |

R 923,784

ash-door 5 1s 1n: this instance self- closing

o its hinges eccentrically 01‘w1th

1ts  upper hinge behmd 1its lower. one.

from - the ..door . “en-

. as the 1ever 1s dr&wn 111Wa]: d the deor iol

10

W ard or f:locre
the furnace is-raised by the combustion . of

Thug, as the temperlture of

~ the: fuel, the door .is-gradually moved in-

ward to a position needed .to maintain the
15 |

20

desired temperature, accordmﬂ to -the ad-
Justment of the Oovel ning 1116011‘1111“*1’1”1 “Any
fluctuation: from . this tempel ature will be

avolded ; since a greater heat would cause

the door to move closer mward  or close,
while any: reduction .in.temperature Would
cause the lever to move outward and open
the door to a. greater extent. A .constant

temperature, during the ordinary run of the

~ furnace, is thus automatically maintained ;

30
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5 by the drcm ing back or relaxing of the rod
23 which 18 connected to the lever 20. The
 check-door 6 of. the lower smoke-box, which
in this instance is hinged. at its. upper end,

though not esqentmlly so, has a finger or

projection 31, standing: behmd the lower_-
part of the lever 20 and. adapted to be en-
caged thereby when the lever is drawn still
* farther inward, or after said lever has al-
lowed the ash- door to close.

such engagement is to raise or open slightly

the check-door or valve 6, thereby admitting
a draft directly to.the smo.

ge-pipe, or ch1111—
ney,

combustion. Thus should the temperature
of the fire-box rise higher than desired, not-

withstanding the: 010311’10 of the ash- door as
‘in moderate weather or When the fire is al-'

 lowed to burn: high by thoughtlessness in

45

leaving open the: “ash- door, the check-door

- will be opened: and cause a 1'eductmn 0{
- temperature. o |

50

- 99

.60

“past 1t- but abut 1t when moved. back..
- starting

the ash-door all the way; but should the at-
‘tendant through accident or forgettulness go

“matie

to t

The ash-door caﬁ be held w1de open When

~desired, by means of a lug 32 thereon adapt-—'_
ed when the door 1880 opened to engage a

finger 33 projecting from-the check- door 50
as to permit the lug 32 to move outwardly

the fire, it is desirable thus to open

away without closmﬂ the ash- (:1001' the auto-
ooverning. dewces will take care of
this; for as soon as: the temperature of the
furnace rises sufliciently to draw the lever 20

inward against the finger 31 -on the check-
'-dom., said - check-door: Wlll be raised, releas-
1ing the. ash- door and. ‘allowing 1t to close; |

e at the same time the chwft admitted
he ]ower-%nmke box checks the combus—

W 111

A |

to relieve. or .check the. draft thereto
from the fire-box and consequently lower

In-

The effect of

|

|

?tllI'B
, | perature subsides the lever 20 will oradually
Dbe relaxed to open the ash-door the shght
“amount required to preserve the desired con-
-stant temperature.
feature makes it desirable to employ a self-
closing. ash-door, as shown, rather than one

-_posmwely closed by the inward mmrement of
Jever 20.

~ash-door 5
~has 131'eferably a central ball-seat fulerum, as
shown in Fig. 1; allowing a universal move-
ment, ‘so that movement of one arm will
“affect the two others, or 1f one arm be held
stationary the device may be rocked on its
| seat with respect to the other two arms.
Thus, when the fire-door is closed, the arm ¢
._bemo caught, the device is plactmallv trans-
| .f_ormed.,to. a two-armed lever « b, with the
~arm b 1n position for early eng aoement by
lever 20, so that pressure agalmt arm O will
-rock arm a against lug 16 and close the direct
“draft-valve.
~double-arm lever be employed when the lever
20 so engaged arm o 1t would not be possible
‘to open the direct draft- valve, 1t this should
“be desired while the furnace is in full blast.
| But by means of the tri-arm device, if it be
~desired to open the direct draft- valve during
-such operation, 1t 1s simply necessary to open
‘the fire-door 4, thus releasing arm c.

- purpose means. qubstantmlly as, follows or [ tion in the ﬁle box and lowers the tempera-
- other suitable devices are -pro ovided. The

- After this action occurs, as the tem-

"The introduction of this

The dlrect draft-valve 14 in the upper

_1511101{(3 box is operated by lever 20 through
the medium of a tri-armed centrally ful-
crumed lever 34; the arm ¢ of which pro-

jects under one of the trip-lags or tail-pleces

16 of the valve-carrying lever 15, another
arm 0 of which projects behind the lever. 20,
and the third arm ¢ of which projects be-
hind a lug 385 on the fire-door 4. In starting
the five, the draft-valve 14 is opeil.
closing 'the fire- door,
.Oentlv, the action of luo
tri-arm lever 34 will cause the upper arm a
thereof to engage the trip or tail-plece 16
and thus tilt the lever 15 to close the draft-

| On
unless 1t be closed
35 on the arm ¢ of

valve; which however can again be opened

-. bv bemmﬂ down w1t11 the hfmd agalnst one
-of the. t1‘1pb or tail-pieces 16 or 17.
“rect dr lft-valve 14 thus being open, the com-
‘bustion increases, gradually raising the tem-

"The di-

perature of the furnqce which causes the le-

ver-20 to be drawn inward by expansion of
“the: fire-box so as to abut the arm 0 of said

tri-arm lever 34 ; thus rocking said lever and

.by engaoement of the arm « against lug 16

closing the direct draft-opening; after which

“the combustion continues ste‘u:hly under the
andirect draft.

by lever 20 transpires before the lever 20

This engagement of arm 0

has moved inward sufficiently to allow the
to close. The tri-arm lever 34

However, should a

simple

The de-
vice may then be considered a two-arm lever
a ¢, and the arm ¢ being released will allow
the attendant to befu:' aoqm%t one or both of

=3
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the trip-lugs 16, 17, and thus open the direct | sired temperature, and allow the lever 20 {o

draft-valve. The valve operating mechan-
1sm here described is desirable for its effi-
ciency and simplicity, but it will be under-
stood that the direct-draft valve may be au-
tomatically operated from lever 20 through
any suitable connections.

To summarize the operation of the auto-
matic governing mechanism, let us assume
that the furnace is set for freezing weather,
or thirty degrees Fahrenheit; that is the ad-
justing lever 28 is set at that point, so that
the frame 23-—25-—26 is set to permit a cer-
tamn expansion of the furnace before it af-
fects the lever 20. Should the adjusting
lever be set for a higher temperature, as at
fitty degrees, the connections 26—93—95.

would be shortened, causing the expansion

of the fire-box to act sooner. Should it be
set at a lower temperature, as at zero; said
connections 26—23—25 would be lengthened,
causing the fire-box to expand still more
against the back cross-piece 23 before draw-
ng inward said lever 20. Now the furnace
being set for the desired temperature, say
thirty degrees, the fire is started with the
direct draft-valve 14 and ash-door 5 open,

and with the check-door 6 of the lower
smoke-box closed. After starting the fire,
and when ready to leave the furnace, the at-
tendant should move inward the ash-door 5
till 1ts finger or projection 30 engages the
outwardly suspended lever 20, thus limiting
the inward movement of the door and main-
taining a proper opening for the draft. As
the temperature of the fire-box rises, the
force of 1ts expansion against the rear cross-
piece 23, by virtue of the connecting rods 25
and 26, gradually draws the lever 20 inward.
Hirst, said lever engages the arm 0 of the
tri-arm lever 384, thus by virtue of the con-
nections ¢ and 16 tilting the lever 15 and
closing the direct draft-valve 14, throwing
the products of combustion entirely to the
indirect draft-flue. The ash-door 5 follows
the lever 20 inward, until only the necessary

L P

draift-opening 1s left to maintain the de-

sired furnace temperature. Any rise above |

this temperature will be compensated for by
the restriction of the ash-aoor opening, any
decrease by enlargement thereof, due to ac-
tion of lever 20; so that the desired tempera-
ture will be steadily maintained. Now
should the operator have forgotten to move
inward the ash-door, and gone away leaving
it held open by the lug 32 engaging finger
53 on the check-door 6, the resultant strong
draft will produce a higher rate of com-
bustion, raising the temperature and ex-
panding the fire-box sufficiently to draw in
the lever against the lug 31 on the check-
door, thus lifting the latter and relieving
or checking the draft from the fuel, while
releasing the ash-door and allowing it to
close. 'The furnace will then relax to its de-

~open the ash-door the slight amount neces-

sary to maintain the same.

Should 1t be desired to maintain a low
furnace temperature, as in mild weather, the
frame or connections 23, 25, 26 being prop-
erly shortened, the expansion of the fire-box
will act 1immediately, draw the lever inward
to close the ash-door and maintain the checlk-
door slightly raised.

In this application, we make no specific
claim to the improved automatic governing
mechanism, per se, since the same forms the
principal “subject - matter claimed in our
atoresaid application, Serial No. 208218, of
which the present case is a division.
~ We claim as our invention and desire to
secure by lLelters Patent of the United
States :— S

L. In a furnace, the combination of an
a1r-box or casing for the medium to be
heated, a horizontally-disposed tubular fire-
box iclosed therein and having its front
projecting through the front-wall of said
casing, sald front of the fire-box construct-
ed with upper and lower smoke-boxes and
having a fire-door and ash door Detween
them, both smoke-boxes havine outlets re-
spectively adapted for connection with a
common smoke-pipe, the fire-hox being in-
teriorly provided with a grate, rear bridge-
wall and raised ash-pan under the grate so
ariranged as to provide in the rear and bot-
tom of the fire-box an indirect smoke and
diraft passage having its final outlet into the
lower smoke-box, and the upper smoke-hox
having 1m its rear or inner side a valve-con-
trolled opening for establishing divect draft
theremto.

2. 1n a furnace, the combination of an
outer casing Tor air or medinm to be heated,
a fire-box enveloped thereby, said outer cas-
mg having a front opening, through which
the front of the fire-box projects, and pro-
vided around said opening with a fange
fitted around said fire-box, and a hoop em-
bracing said flange and having its ends
drawn together for tightening said hoop.

3. In a furnace, the combination of an
outer casing for air or medinm to be heated,
a tire-box enveloped thereby, said outer eas-
g having a front opening, through which
the front of the fire-box projects, and pro-
vided around said opening with a flange
fitted around said fire-box, a hoop embrac-
ing said flange, & member through which
the ends of the hoop are inserted, and nuis
for tightening said hoop serewed on the
ends thereof against said member.

4.\ Turnace comprising a casine, and a |

L

horizontally-arranged  fire-box  enveloped
thereby and having its front exposed
through the front wall of said casine and
provided with all doors and draft-openings
or pipe-connections, including an uppor
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smolke-outlet and a lower éihoke—o’utlet the
fire-box bemﬂ‘ internally concstrueted to

provide an indirect draft- -passage to said:
lower smoke - outlet and having a dlrect.

draft through said upper smoke- outlet, and |
“into the upper smoke-box.

a damper for controlling the. latter.

5. A furnace comprising a casing, and a
fire-box therein having 1its front end ex-

tendmﬂ through the h"ont wall of said cas-
1ng ‘111(1 provlded with a fire-door and ash-
door and constructed with smoke-boxes

above and below said doors, the fire- box |
being wholly closed or without pipe-joints |

PR

>

inside the casing and wutalmno a fire-pot
with grate and ash- -pan thereunder arr anged 15
te pr ovide a bottom indirect draft flue hav-
ing its outlet into the lower smoke-box,
there being also a damper-controlled outlet

In testimony whereof we aflix our signa- 2¢

tures, 1n presence of two witnesses.

MILTON J. FARQUHAR.
HENRY B. I‘ARQUHAR
Witnesses:
- C.W. Swamm,
L R. K. FlavEs.
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