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1o all whom 1t may concern: |

Be it known that we, Mivron J. FarQUuuar
and HENRY B. FARQUHAR, citizens of the
United States, residing at Wilmington, in the
county of Clinton and State of Ohio, have

invented certain new and useful Improve-

ments in Self-Regulating Furnaces; and we
do hereby declare the foliowing to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art

to which it appertains to make and use the

saine. |
This 1nvention relates to stoves and fur-
naces, and particularly to devices for con-

trolling the temperature of the fire-box and
regulating the combustion of the fuel.

In the accompanying drawings, which are

to be taken as a part of this specitication, we

have represented our invention embodied in
a hot-air furnace of horizontal type, of simi-

shown and described in cur copending appli-
cation for patent, fiied March 15, 1902,
Serial No. 98445; but it will be understood
that the invention is not limited to this or

‘any specttic embodiment and is capable of
‘mcorporation in various styles of stoves and

furnaces as well as susceptible to modifica-
tions 1n details of construction and arrange-

ment. ~ The following description will there- :

tore be given with reference more particu-
larly to the illustrated furnace, embodying
our mvention, which will thereafter be de-
fined 11 the claims. | | - .
The principal objects of the invention are:
to,obtam better control of the combustion,

by means of the draft, both in starting the

fire and when. the furnace is in operation,
with a view to promoting comibustion, gener-
ating a maximum amount of heat from the
tuel, and utilizing practically all the heat
without waste; to automatically regulate the

temperature, prevent waste and damage
through carelessness or accident in attending
to the furnace, render the furnace self-regu-
lating, and especially prevent accidental
overheating; and to arrange the various

~doors, openings and regulating. devices where

00

most eftfective and convenient to the one
managing the furnace.

JTigure 1 of the drawings is a perspective
view of the aforementioned furnace, embody-

Ing our invention, with part of the outside
casing or air-box broken away. In this
view, the ash-door and automatic controlling
mechanism at the front are represented in
the position assuined when the furnaceis at a
low temperature.  Fig. 2 is a fragmentary

| perspective view of the furnace-front, show-
ing the ash-door open wide, as when starting

the furnace, and held so by engagement of &
lug on the ash-door with a finger or lug on
the check-valve of the lower smoke-box at
the front of the furnace. TFig. 3 is a view
similar to Fig. 2, showing the automatic
coverning mechanism, when. it has been
moved, owing to an increase in temperature
of the fire-box, and has released or closed the
ash-door, while 1t has raised the said check-
valve or lid of the lower smoke-box. TFig. 4
1s a perspective view of a fragment of the
upper furnace front, showing the front of the
upper smoke-box broken away and its dam-
per open. Hig. 5 1s a central longitudinal
vertical section of said furnace. Fig. 6 is a
perspective view of the furnce front, looking
at the opposite side to that shown in Figs. 1,
2and 3. In this view the doors and govern-
g devices are in the positions assumed when
the furnace is running and at an ordinary
temperature. Iig. 7 is a detail view of the
damper 1n the upper smoke-box. -
The numeral 1 denotes the outer casing of
the air-box; 2 the {ire-box, which is of hori-
zontal tubular form and elosed 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 of

the smoke-box 7, which latter is located at
the lower front of the furnace; 8 the grate; 9
the rear bridge-wall; 10 a passage or flue from
the fuel-space down behind the bridge-wall,
or between 1t and the back-plate of the fire-
box; 11 a smoke-passage or flue extending
irom sald passage 10 forward along or under
the ash-pan to the smoke-box 7, which 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 strata of the prod-
ucts of combustion. It will be observed
that the furnace represented is of the indirect
draft type; for the smoke and products . of
combustion pass from the fire over the rear
oridge-wall, down the back flue or passage
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10, and forward through the passage 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 type of fur-
nace preferably an air-blast is also admitted
from the. rear of the ash-pan+up through a
issage, in the bridge-wall to the fire-space
above the fucl, where 1t meets the gases at a
heat sufficient to ignite. the mixture. The
construction thus far described is substan-
tially similar to that shown and described
in our aforesaid copending application Serial
No. 98445; this particular furnace, to which
our invention is especially adapted, being

5 illustrated for the purpose of setting forth

the invention most clearly and satisfactonly.

20

to either end of the lower smoke-box, each -
smoke-box being constructed to permit this
change in location of the smoke-pipe. The

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 1s
shown as a casing extending across the upper
part of the front-plate 3, from which 1t pro-
jeets, and is joined 2t one end to the smoke-

‘pipe, the opposite end being closed. " How-
ever, the smoke-pipe may. ke locateds at

eitherside of the front-plate; and joined to
elther end of the upper smoke-box and .also

opening from the fire<pox into the upper
smoke-box is controlled by 'a damper or valve

14, consisting of a plate carried by an up-
~ right $ilting lever 15, to which said plate i1s

loosely attached as by means of a bent pm.
Said lever 15 is fulerumed at the bottom of
said smoke-box and hag short trip-lugs ortail-
pieces 16 and 17, projecting outward.through

g slots.,er.’openin%s&i’,l*ﬁhe lower wall of said

40

45

- manual when desired and also automatic, by

o0

09

smoke-box. T

vox. The weight of the damper or
late 14, when iri front of the fulcrums of the

- lever, will hold it open as in ¥igs. 4 and 5;
‘and, when tilted over to the opposite side of
~or behind- said fulcrums, will carry it agamst
the draft-opening and hold it there. The

damper may be operated by the trip-lugs or
fingers 16, 17, such operation being both

means of the.  heat-governing mechanism

hereinafter described. This upper smoke-

box,with the valve-controlled dratt-opening,
provides a direct draft to the smoke-pipe at
the upper front or part of the fire-box, which
may be availed of when necessary or desired.
The damper s opened when the fire 1s started,
or when the fire is burning low and 1t 1s nec-

~essary for the furnace to draw hard 1n order

to increase the rate of combustion quickly;
and it is closed when the furnace is at high

“heat or running at its regular temperature,

60

so that only the indirect draft is used, which

is far more economical. The direct damper

draft is also opened when the operator opens

. the fire-door, so as to prevent smoke from

65

flying out through the fire-door. D
Coming now to the automatic governing-

mechanism, 20 denotes a lever depending’

from its fulcrum 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, which controls the

various dampers or doors automatically, is
actuated to swing inward by the rising tems-
perature of the furnace; for which purpose
we preferably utilize, as m the furnace of
our other application Serial No. 98445, the
force of expansion of the fire-box when
heated against an inclosing framenot affected

70

by the heat. Said frame as shown consists -

- of a rear cross-picce 23, having pins or pro-

jections 24 that bear against the back of the

by the heat; and. longitudinal connecting
rods 25 and 26 connected to opposite ends of
sald cross-piece; one of which rods'25 is con-
nected to the lever 20 a little below its ful-
crum, as at 27; while the other rod 26 1s con-
nected to an adjusting lever 28 having a
'tooth engaging a graduated locking rack 29,
by means of which the lever 28 can be ad-
justed to extend or shorten the frame so as
to cause the expansion of the fire-box to act
on the frame at different -temperatures.

80

fire-box to receive its thrust when expanded -

89

90

The adjusting lever may be operated by suit-'

able connections from an upper room in the.
bailding if desired. The frame-work is set

outside the air-box, so as-to be practically
unaffected by the temperature of the furnace.
1t may surround the air-box as deseribed, or

may occupy one side only, the adjusting de-
vice being suitably located to correspond.
It is understood that when the heat of ‘the.

95

100

fire-box causes it to expand against the rear

cross-piece 23, the rod 25 draws the lever 20.

inward with suilicient force to overcome the
The lever 20, In its inward and outward

105

movements, .controls the ash-door 5, the

check-door or valve 6 in the lower smoke-
box, and the damper or valve 14 in the upper

~smoke-box; for which purpose means sub-
stantially as follows or other suitable devices

are provided.

110

The ash-dcor 5 1s in this i'ilstanc'e' :s'elf; ,. |

elosin%, by arranging its hinges eccentrically .

or with its upper hinge behind its lower one.

A finger 30 projecting from the door engages

115

the lever 20, holding the door partly open =
while the lever remains outward; but.as the

lever is drawn inward the ‘door follows it and
18 allowed to gradually move inward or close.

120

Other equivalent arrangements may of

at the top instead of at the side as shown; or
the door may be so connected with the lever
as to be positively moved thereby both.in

“course be adopted, such as hinging the door

125

opening and closing. Thus, as the tempera-

ture ol the Jurnace is raised by the combus-

tion of the fuel, the door is gradually moved -

inward to.a position needed to maintain the
desired temperature, according to the adjust~

130
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16 m‘ the valve-carrying lever 15, another:

arm & of which projects behind the lever 20,
and the third arm ¢ of which projects behind
a iug 35 on the fhi‘*—-—d")()l 4, In Startmfr the
OUn closing
the fire-door, unless it he closed gently, the
action of hl“‘ 35 on the arm ¢ of tri-arm lever
34 will cause the upper arm a thereof to en-
cage the trp or tail-picee 18 and thus tilt the
lever 15 to close the draft-valve:; which how-
ever can again be opened by hearing down
with the hand acainst one of the tnpn OT
tail-picees 16 or 17, The direct di att-valve

14 th":_ih being open, the combustion in-
creases, gradually raising the tem per ature of
the furnace, which eauses the lever 20 to bhe
drawn nmmtl by expansion of the fire-box

50 a5 to abut the arm b of said tri-arm lever

34; thus rocking said lever and by engage-
ment of the arm « against lug 16 Glﬂ.‘:;]ll“‘ the
direct draft -opening: after which the com-
bustion continues steadily under the indirect
draft.  This ecveagement of arm b by lever
20 frauspires befere the lever 20 has moved
mrward nfo,,wntlv to allow the ash-door 5 to
close.  The tr-arm lever 34 has prefe rably a
contral l:mil-_ﬂ-;m'z,t fulerum, as shown in Fie
5: atlowing a universal ¢ wvement, so that
movement 6f one arm will affect the two
x}ﬂ eis, oraf one arm be held stationary the
Gevice inay be rocked on its seat with respect
to the other two arms. 7T hus, when the fire-
door 1s closed, the arm ¢ hvmfr caught, the

.

D?

armed lever a b, withi the arm & in position

for early (nm”mnom by lever 20, so that
pressure against arm b will rock arm
agaanst luw 16 and close the direct draft-

alve.  1lowever, %Imul(l A bii]l]}li‘ double-
arm lever be mn]alf;rml when the lever 20 so

engaged arm bt would not be possible to

open H!{J direct draft valve, if this should be

d[?s;ir{*d_ winle ta_hfi fumace .1s in full blast.
But by means of the tri-arm deviee, if it bhe

desired Lo open the direct draft- valve auring

steh operation, it 1s Stmply necessary to open

the IE-I{‘E-—{JUI_H 4, thus releasing arm ¢, The
device may ‘i_“.i-(_*.n be considered w two-srm
and the arm ¢ being releused will

R 5 |
aliow the attendant to hear against one or

both of the trip-lugs 16, 17, and thus open

the direct deaft-valve. The valve operating
mechanisim here deseribed is desirable for its
eiliciency and simplicity, hut it will be un-
derstood that the dirccl=draft valve may be

sutomatically operated from lever 20 through

any switable mmnmtmm
ff‘l

mat! gmml}l]‘ff mechanisny, let us assume
that the § furnace is set for fr cezing weather,

o l;“llf‘,’ teg yrecs If shrenheit; tl at is the ad-
Justing lever r 28 s set ul that pumt so that the
iraine 23—25—26 Is set. to pernit a certain

expansion of the furnace before it affects the

lever 20.  Bhould the adjusting lever be set

ice is practically i ansformed to a two-

o summarize the cperation of the auto-
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for a higher températuré, as at fifty degrees,

- 30

{ eontrolled by the motion of said lever, and

We claim as our invention and desire to, -
the connections 26—23-—25 would be short- | secure by LettersPatent of the United States:
ened, causing the expansion of the firebox 1. In a furnace or heater, the combination

~ to act sooner. ShouFd_it be set at a lower | with a fire-box having an indirect draft-
5 temperature, as at zero; said connections | passage with its smoke-outlet at the base of 7¢
26—23—25 would be lengthened, causing'| the front of the heater and having also a
. the fire-box to expand still more against the | direct smoke-outlet at the upper front part
back ‘cross-piece 23 before drawing inward | of the heater, and a damper therefor,
said lever 20. - o c sald fire-box having a front  ash-door for
16 Now, the furnace being set for the desired | controlling the supply of air for combustion, ‘75
temperatiire, say thirty degrees, the fire is | a lever operating directly on said door for
started with the direct draft-valve 14 and | opening and closing it, mechanism controlled .
ash-door 5 ‘open, and with the check-door 6 | by the temperature of the fire-box ior oper- .
_ . of the lower smoke-box closed. After start- | ating said lever, and means directly en-
15 ing the fire, and when ready to leave the fur- | gaged by said lever for operating said 8o
. nace, the attendant should move inward the | damper to close the upper direct smoke- " .
- ash-door 5 till its finger or projection 30 en- | outlet after combustion has progressed, .
gages the "outwardly suspended lever 20, | 2 common smoke-pipe In communication.
. thus limiting the inward movement of the | with both smoke-outlets, and a check-valve
20 -door and maintaining a proper opening. for | for controlling the inlet of air to said pipe 85
the draft. As the temperature of the fire- | at the base of the heater, and said lever op-
box rises, the force of its expansion against | erating directly upon and controlling said
~ the rear cross-piece 23, by virtue of the con- | check-valve. - - P
. necting rods 25 and 26, gradually draws the 2. In combination with a fire-box having =
25 lever 20 inward. First, said lever engages | an indirect draft-passage to and from its 90
| the arm b of the tri-arm lever 34, thus z?lay lower front and a -direet draii-passage
virtue of the connections a and 16 tilting the | through its upper front, and provided with a
lever 15 and closing the direct draft-valve 14, | front ash-door, a check-valve controlling ad-
throwing the products of combustion en- | mission of air to said indirect draft-passage,
tirely to the indirect draft-flue. The ash-{ and a damper controlling said direct draft- 95
door 5 follows the lever 20 inward, until only | passage, of a pendent lever at the front of
the necessary draft-opening is left to main-| said fire-box, means on said fire-box actu-
tain the desired furnace temperature. Any | ated by expansion thereof to move said lever
rise above this temperature will be compen- | inward or toward the fire-box, means actu- -
356 gated for by the restriction of the.ash-door | ated by said lever for moving said damper to- 100
~ opening, -any decrease - by enlargement | close said direct draft-passage when the lever
thereof, due to action of lever 20; so that the | first moves inward, connection between said
. desired temperature will be steadily main- | lever and "ash-door- whereby the latter 1s
tained. Now should the operator have for- | céatolled by said lever, and means actuated
40 gotten to move inward the ash-door, and |'by said lever for opening said check-valve 105
gone away leaving it held open by the lug 32 | when the lever continues its inward move-
engaging finger 33 on. the check-door 6, the | ment after the closing of said ash-door.
resultant strong draft will produce a higher | 3. In a furnace, the combination of the .
rate of combustion, raising the temperature | fire-box having- at its front upper and lower
45 gnd -expanding the fire-box sufficiently to | smoke-boxes respectively adapted for con- 119
~ draw in the lever against the lug 31 on the | nection with a smoke-pipe, there being an1n-
~check-door, thus lifting the latter and chéck- | direct draft-passage-into the lower smoke-
~ ing draft from the fuel, while releasing the | box and a diréct draft-passage into the upper
asli-door and allowing it to close. The fur- | smoke-box, a damper for said latter passage, ——
50 nace will then relax to its desired tempera- | anupright tiltinglever carrying said damper, 115
ture, and allow the lever 20 to open the ash- | said tilting lever having at its foot a tail-
door the slight amount necessary to main- | piece projecting out through said smoke-box, -
tain the same. - | -1 & heat-controled lever mounted at the front
- Should 1t be desired to maintain a low | of the fire-box and actuated by rise of heat to
v furnace temperature, as in mild weather, the | move inward or toward the fire-box, an 120
, frame or connections 23, 25, 26 being prop- | intermediately-fulecrumed lever having one
- erly shortened, the expansion of the fire- | arm engaging said tail-piece of the damper-~
~box will act immediately, draw the lever in- | carrying lever and whose otherarmisadapted
ward to close the ash-door and maintain the | to be engaged by said heat-controlled lever
-89 check-door slightly raised. | - { when the latter is first moved inward, where- 125
Ve make no claim herein to improvements | by said damper’is caused to close said 'direct
in the structure of the furnace per se, since.| draft-passage, an ash-door on the front of the,
the same forms the subject-matter of our | fire-box having a finger engaging said heat-
 divisional appl ation filed January 30, 1905, | controlled lever, whereby said ash-door/is
" Serinl No. 243 400. . S '
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& check- vaive on the ?rm*ﬂ;r simokoe- 1';1”}\:'} fwiua
a projection ad q;tx G to be engaged by said
fieat- m“rmii d lever on continued inward
movement therveof, whereby the check-valve
1"':' O sened.

4 In s turnace, the colpination with the
fire-box | mwm & frent five-door and upper
SHETe hﬂ"b*’} .
smoke-bhox from the fll(‘-—l}{}\ ol a damper
for said azmwnb a rocking lever CArIVINg
sald damper and provided with a tail-piece,
2 governing lever and heat-e onbrolied means
actuating the same, and a tri-armed
traliv-ft i*:t_nz eil lever having one
adapted t6 be enigages | by the fire-door
**1@%{3&, aiid

aged by
b"v rise of temperature, and s third arm
a: apted when the seeond arm is so engaged
to trp saud t
(i mper,

Tna furnace, the combination of a fire-
wa having a Tdt—doumg ash-door mounted
on lateral hin ges 80 as to be swung from
closed pos mfm to 2 position at one side of the
door-way, 3~*f~1idmu lever at the opposite
side of Sam door-way adapted to move in-
ward and outward or to and from the heater .,
Teat- C-.amiﬂl“wl means  operating  on 1id
3@*{‘1’* and a linger projecting from the agh-
acor at the side op N}‘«li(“ 118 hmws and ovoer-
Iying said iever, whereby the ash-door fol-

T'

Lﬂ

dUInM
when
second arn adapted to be en-

1 . : ) .
wws the wward and osutward movemoents of
the lever.

coOmMbination

Ina Lurnace or heater, the
1-1oor, a smoke-

of.;aﬁ:r{* box'havine afront asl

e e,
pipe. communicating with tn bottom of the
fire-box below u.;ml ash-door, a check-valve
located below ._Jahl ash-door lm‘ controlling

admission of air inio said- smoke- -pipo,

;ﬂﬁ*lﬂ{mi lever mounted on the front ol 1
O 8y

(t

11*‘3

.-.-.L&tf” *Ekltti} {”I T_U‘ 110N {1 1“?& H B LI dﬂfu. iﬂ:’t'ﬂ tlld'

and connected with the ash-door 101 COn-

troiling the SN0 , said lever having its foot
spgaring said o heck-valve 101 mntml]mc- ihe
sale, and wonns controlie [ by expansion
and coniraction of the fire-box for operating
said levar,

7. in a furnsce, the combination ‘HLl the
Are-u0x having a self of a

sing ash-door,

Ezmd governming lever when moved

atl-piece and thereby close ml{l'

y

b s e e T e — e L el

Cen-

E_wT EE . LLm AR LU R e ey

- —— ———r.am —arwuaw

G

said ‘e‘vel

, t1 {}H'w
there boing an opening into said

oy

‘i.?.: EJ %'u—h

pemhﬁm lever, heat-controiled means actu-
ating said fever to move m ward and oubward
A€ ¢4 }1(11119 Lo rising and lowering tempera-
bure, said ash-door having a finger m*ellymﬂ*
whereby the ash wcloor will move
bo and fro with the inw aul and outward mo-
of tht lever, a check-valve adiacent to

er, whereby the ash-door

T-h{}’: nsh n1eans

20 be held ajar by ill{‘:hhi_,(_.h mlw when the
mt er 18 closed l, and mens wherehy said
.1{?-".' 3 RO TR 11‘}'\.111{}' TR a L fl i1 f_fe-l.‘tﬂﬂ_]. (.]L‘ét-ﬂ-ﬁ(”:e

wiil open the cheek-valve and thereby re-

lease the ash- ufmv

S In o furns e, the combination with the
fire-box having a self- cloging ash-door, of a
i:{em mn lf—”r woadia cent Lo mh{ f:%*z—(lom )

welght acting on said lever w; normaltly hold
it oubward ‘l‘r'm‘*‘a the fire-box, Lieat-controlled
means {or moving said lover inward, said
asi-door having o {ineer or projection over-
Iving said *Mmz whereby sard ash-door will
follow the _mu, wd motion of the lever, o
.snm!w—piw having direct and indireet com-
munication with the fire-hox respectively
above and below said ash-door, s direct-
dratt coutrolling damper »zlmlfr*nr‘*d to be left
upm; 1) .ai;umm‘* f*{:-nlr>u-~tmu and means
wherehy said lever mmm saud damper on in-
ward movement of the lover after combus-

tlon has pProgressed.

e a Lurnaee, the combination of a
pendent lever, o ow Ql*‘"]'t aciing upon the up-
por end of the same L(Jmmw to hold the

lower end outward, IMCAns ¢ whuated by heat

iw moving the lever inwa If_i and & self-clos-
11y

ash-door ha Ting a ﬁl}ﬂu o1 projection
01%111 ing the lever and ad apted to follow 16

4mmul a 9mokoe- [1111’3 and & hineed check-.
- door im admmhﬁl Q1T fﬁ;,, tlie {lue holow the
ash-door havs mg o luw ] thercon

O

i_ {H‘r{jT
N 14

ad&]}“wl to be engaged b (d Tever when
Jrawn mwurl
I te ::menv whereol we aflix our SLOT1L -

tures, mn presence of two m{n G0N,

MILTON 13, ARGUTTAR,
HENRY BRI ARGUITAR.
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