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My invention relates to improvements in
heating apparatus, and has for its principal
object the provision of a simple, compact
and efficient device for controlling the rate of

5 fuel consumption in a boiler, furnace or anal--

ogous apparatus. :

Turther, this invention has for its object to
provide a draft regulator for a heating ap-
paratus which is capable of controlling the

10 temperature thereof. :

Furiher, this invention has for its object
the provision of means responsive to condi-
tions within the heating apparatus for con-
trolling the temperature-regulating device.

15~ Further, this invention has for its ob-
" ject the provision of temperature-controlling
means capable of adjustment to predeter-

mine the temperature at which the heating

apparatus is to be maintained. A

90  Further, this invention has for its object
the provision of hand-operated means for
setting the mechanism whereby the tempera-
ture of the heat generator is predetermined.

Other objects and advantages will in part

95 be obvious and in part be pointed out here-
inafter. A , :

To the attainment of the aforesaid objects
and ends my invention consists in the novel
details of construction, and in the combina-

30 tion, connection and arrangement of parts

heveinafter more fully described and then -

pointed out in the-claims. :

In the accompanying drawings forming
part of this specification—
 Figure 1is a side view, partly broken away
and sectioned, showing a boiler provided
with a regulator embodying the principles
of my invention; ‘ '

Fig. 2 is a central vertical side sectional
40 view through the draft regulator;
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Fig. 3 is a rear view of the regulator, and .

Tig. 4 is an enlarged detail transverse sec-
tion of the corresponding partsshown in side
view at Fig. 2. :

In said drawings there is shown a'com-
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bined boiler and heater 10 comprising a hol-

low front section 11, a hollow back section 12,
and a plurality of substantially loop-shaped
intermediate sections 13. The front section
11 is provided with the usual fuel opening
having a door 13#, a slicing opening having
a door 14, an ash-pit opening having a door
15, and adjacent to its top with a flue opening
provided with a door 16.

55  Within the boiler, between the front and
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back sections 11 and 12, are arranged a plu-
rality of grate bars 17 positioned side by side
and longitudinally of the boiler. At the up-
per rear end the boiler is provided with a
sioke outlet 18.  In the baek section 12, ad-
jacent the bottom of the boiler, is provided a
cold ‘air inlet 19 which communicates. with
the interior of the boiler below the grate 17.:
‘Within the back section 12, near the upper
end thereof there is formed a cavity 25 in’
which 1s positioned a thermostatic element
comprising an outer casing 26 and an inner
metallic bellows27, the space between casing
26 and bellows 27 being filled preferably with
aleohol, ether or other suitabie volatile or ex-
pansible fluid.. The outer end of said bellows-
1s joined to the casing 26 to seal the space be-
tween them. At its inner end the bellows:
abuts against the casing 26 and is provided
with a head 81 having a tube 32 extending
therein and closed at its outer end. - The inner

“end of a plunger 33 engages the head 31 and

extends through the back wall and through a

‘bracket 35 fixed to the rear of the boiler and

has pivotally connected to the outer end
thereof one end of a léver 40.. Said lever is
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pivoted near said end upon a knife edge pivot
41 to form a short arm and a:long arm.. The -
latter carries at the end.thereoi a damper

plate 42 cooperating with the'cold airinlet 19.

As long as the bellows is in its retracted
position, the upper end of the lever 40 will
be held inwardly and the lower end outward-
ly to maintain the air inlet 19 open and per-

mit of the increased supply of air which re- g,
sults in an increase of temperature. When -

the temperature rises sufficiently to contract

“the bellows, the head 31, plunger 33, and the
upper end of lever 40 move outwardly while "

the lower end of the lever moves inwardly to
cause the plate 42 to seal the air inlet-opening-
19 until the heat of the fire is reduced. The

short end of the lever 40 is provided with-
serew 40" which' extends through the same-
and has its inner end in- contact with the
bracket 35, and serves as an adjustable stop
to limit the outward movement of the lower
end of said lever 40 to which is secured a
plate or closure 42. The said screw 40" also
serves to hold the plate or closure 42 rigidly
in position to seal the inlet .19, and wholly
prevent the actuation of said closure 42,

either manually by means of the handle 55

95 -

long arm of the lever 40 greatly magnifies -
.the movement of the bellows. The upper or
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and the associated parts, or automatically by

the thermostatic element. To so render the
closure 42 inoperative it merely becomes nec-
essary to turn thie screw 40% in-a clockyise di-
rection whereby the upper end of the lever
40 will be moved outwardly and. the lower
end thereof with the plate or closure 42
moved inwardly and held firmly against-the
rear wall of the back section 12 over the in-
let; 19 therein. . :

In:order to.control. the damper plate so
that it: will open. and: close at any. desired
predetermined temperature there is provids

ed, in.an extension 50-of the bracket: 35, a
shaft 51 having a.spiral groove 49.therein.

The lever 40 may be bifurcated forithe great-.
er part. of its length:so that the adjusting:
mechanism may be pesitioned betsveen the
arms.53-and 54 thereof: A handle 55 isfxed
to: the outer end, of: the shaft upon.which
worlks a; plate 56 ‘haying an.opening 48-to re-.
ceive the shaft: 51, and: having a. depending
finger 57 operating-in the spiral  groove 49.

~ The shaft is held against lateral movement
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by said handle and.a. pin 45icontacting with

opposite sides of.the bracket: A spring 58.

is attached at one end in a perforation in the

plate 56.and atithe other-end to a.cross-bar -

connecting arms 53 and:54. It will-be ob-

vious:that; by turning the handle 55 in one

direction: or: the other, the. plate 56 will e,
caused totravel inwardly oroutwardly to de-
creqse. Or. increage, respectively, the foree

which tends to, hold the- damper plate 42

away. from the inlet:19. Thus; e. g», it may

be. found that: with: the plate 56 at: the .ex-.
treme right of the:serew, the bellows will not.

develep sufficient: pressare to overcome the

tension of the spring :58 until:a temperature.

01:220° I has been: reached. The demper
plate will remain all the way open until about

210° ¥ when:the hellows commences to over-.

come the tension.of:the spring: and-gradnaily.

. moves the damper plate toward:the opening
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19, until the temperature of; 2209 . is at-.

tained when the air-inlet: will.be completely.
closed.,  When, the temperature is. corre-
spondingly reduced. the. damper: plate will

move .away; from inlet. 19, Any. other.tem-.
perature may: be similarly predetermined: by

operating the plate 56 along the: shaft. 51 to.
the; desired position.. If desived a, scale may.
be. provided. on bracket.85.to coonerate.with.

the:handle.55,which thus acts asanindieator.
If the member 56 is.ghiftod towards the left.

to’ the. opposite. side off-lever. 40 the spring

58 will-then act te operate the:closure 42 to..

close:thie inlet, 19:independently of .the auto-
matic- contrel thereof, providing manual
means for controlling-the same.

The arrangement of the spring 58, 0f, the

regulator with reference.to the thermosensi--

tive or pressure. sensitive. dewice 27 and the
P

membey 51iand plate 58 wvorking, thereon, ig;

such. that the apparatus will be caused to
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operate to open,and close the damper at ap-
proximately the same differences in temper-
ature at all points of adjustment. :
While the above description contemplates
control ‘ot the draft-in accordance with the
temperature developed. within the boiler, it
will be_apparent thiat said control may be
made.- dependent. npon. the pressure in the
boiler by merely removing the casing 26 and
exposing the bellows 27 directly to said pres-
sure.. -
itis to benoted that-all the openings in the
front of the heating apparatus ave closed by
doors.which are ground;to fit. tightly against
or over said openings in order to prevent.any,
admission of air to the interior of the appa-
ratus, and;that the air necessary to support.
combusion is admitted- to the heating appa-

ratus wholly through the air, inlet. 19; which.

is antematically. controlled,
'The above deseription illustrates the. prin-
ciples embodied in my invention, but: it. will-

ke understood that various chan ees.and mod:.

ifications may he. made within the scope.of

the. invention as. defined- by the annexed .

claims.. ‘
Having.thus deseribed my. said invention
what T claim and. desire to secure by Letters.
Patent is: g
1. The.combination of, a beiler having a.
main air supply inlet, with.a closure for said

inlet; means responsive to conditions within.

the boiler for actuating said closure to con-
trol the passage of. air through. said. inlet,

means for normally preventing actiation of,

said closure.until a.predetermined condition
is reached, and means for shifting said sec-.
ond-named means to reverse.the action there-
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of, to. permit, of the contral, of.said closure .

independently of the automatic control.there-
of, substantially as specified.

105

2..The: combination. of, a, beiler having a

main air supply inlet, with; a, closure. for

sajd. inlet, means. responsive, to. conditions
within, the hoiler for actnating :said; closure
to..control. the: passage of air, through said
inlet, means for normally preventing actua-.
tion- of saids closure. unti] a. predetermined
condition is reached, and. means for, shifting.

said second named means.whereby, to-actuate

said closure at-any, predetermined. condition;
said:last named. means, being-operable to.re-
verse the action of said second named;means
to. permit of the control. of said.closure in-
dependently. of the automatic control. there-.
of substantially, as. specified..

8. The combmation, of a hoilen haying a.

main air supply. inlet, with.a closure. for said,
inlet, means responsive: to, conditions. with-.
in. the boiler. for actuating-said. closure to.
control the. passage of air through said in-
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let, resilient means. for. normally. praventing-

actuation of said closure until a predeter
ined .condition is.reached, and. means for
shifting said resilient means to reverse the

130



10

1,605,241

action thereof to permit of the control of
said closure independently of the automatic
control thereof, substantially as specified.
4. The combination of a boiler having a
main air supply inlet; with a closure for
said inlet, a pivoted lever to which said clo-
sure is attached at one end, means responsive
to conditions within the boiler and connected
to the other end of said lever for actuating
said closure to control the passage of air
through said inlet, a resilient member con-

" mnected: at-one end to said lever towards said

closure, and connected at its opposite end to

~ a part adjacent to and below the pivot of

15

30

40

50

60

65

the opposite side of

said lever, and means for shifting the last
named end of said member from one side to
said lever, substantially

as specified. : , )
5. The combination of a boiler having a

i main air supply inlet, with a lever suspended

from a point adjacent-to its upper end, a clo-
sure for said inlet connected to the free end

of said lever, means responsive to tempera-
ture ‘within -the boiler and associated with

said lever for actuating said closure to con-
trol the passage of air through said inlet, a
resilient member connected at one end to:said
lever and extending upwardly. at an-acute
angle thereto and connected at its opposite
end at a point adjacent to the pivot of said
lever, and manually operable means for vary-
ing the position of said resilient member in
iccordance with a predetermined temperature
at which said closure is to be actuated by said
responsive means, substantially as specified.

6. The combination of a boiler having a

‘main air supply inlet in the wall thereof,

with a closure for said inlet, actuating means
responsive to conditions within the boiler
mounted on said wall in: spaced relation to
and above said inlet, a lever pivotally mount-
ed on said wall at a point between said in-
let and said actuating means, and extend-

ing downwardly along said wall from said-
actuating means towards said inlet; said le-

ver being connected at one end to said clo-
sure, and being operatively associated at the
opposite side of said pivot with said actuat-
ing means, and a resilient member connected
at one end to said lever at a point towards
said closure, and extending along said lever
towards the pivoted end thereof at an acute
angle therewith, and connected at its oppo-
site end to an adjacent part, substantially as
specified. :

7. The combination of a boiler having a
main air supply inlet, with a closure for said
inlet, a lever to which said closure is con-
nected at one end, means responsive to con-
ditions within the boiler and connected to
the other end of said lever for actuating said
closure to control the passage of air through
said inlet, a resilient member connected at
one end to said lever, and extending along
the same at an acute angle therewith, and

means at the opposite end of ‘said member:
for moving said-opposite end transversely

3

of said lever to vary the angle between said. .

member and said lever, substantially as spec-
ified: S L
8.-The combination of a boiler having a-
main air supply inlet, a lever suspended from
a point adjacent to its upper end, a closure
for'said inlet secured to the free end of said
lever, means responsive to temperature with-
in the boiler:and connected to said lever ad-
jacent to its upper end for actuating said clo-
sure to control the passage of air through said:
inlet, a resilient member connected at one end
to caid lever adjacent to'said closure and ex-:
tending towards the pivotal end of said lever
and at an acute angle thereto, and means at
the other end of said resilient member for
adjusting the upper ‘end- of said resilient
member  towards and from -said lever to

vary the angle thereof with respect to said .

lever, and adjusting means for said lever
to vary the normal position of said lever and
closure carried thereby in accordance with
the predetermined temperature at which said
closure shall be actuated, substantially as
specified. SRR

9. The combination of: a boiler having a

00

main air supply inlet, with a closure for said -

inlet, a lever to which said closure is at-
tached at one end, means responsive to, tem-

perature within the hoiler and connected to .

the other end of said lever for actuating said
closure to control the passage of air through
said inlet, a resilient member connected at
one end to said lever for preventing actua-
tion of said closure until a predetermined
temperature is reached, and means for vary-
ing the angular position of said member rela-
tive to said lever in accordance with the tem-
perature at which said closure may be actu-
ated, substantially as specified. :
. 10. The combination of a boiler having
a main air supply inlet, with a closure for
said inlet, a lever to which said closure is
attached at one end, means responsive to
temperature within the boiler and connected
to the other end of said lever for actuating
said closure to control the passage of air
through said inlet, a resilient member con-

nected at one end to said lever for prevent-

ing actuation of said closure until a prede-
termined temperature is reached, and manu-
ally operable means at the other end of said
member for varying the angular position of
said member relative to said lever in accord-
ance with the temperature at which said clo
sure may be actuated, substantially as spe
cified. o ‘

11. The combination of a boiler having a
main air supply inlet, with a closure for said
inlet, a lever to which said closure is attached
at one end, means responsive to tempera-

-ture within the boiler and connected to the

other end of said lever for actuating said
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closure to control the passage of air through

said inlet; a resilient member eonnected at

one end to said lever for preventing actus-
tion of said closure until a. predetermimed
temperature is reached, and means for vary-
ing the position of the other end of said mein-

ber relative to said lever in accordance with,

the temperature at which said closure may
be actuated, said last-named means compris-
ing a screw, & member operable axially of
said screw, and to which the other end .of
sald resilient member is attached, substan-
tially as epecified. : -

12. The combination of a boiler having &
main_ air supply inlet, with a closure for
said inlet; means responsive to temperature

within the boiler for actuating said clostre

fie)

to control the passage of air throuch .said:
k 23 &

inlet, resilient means for preventing actua-
tion ‘of said closure wmtil a predetermined
temperature is reached, means for angularly
shifting the position of said resilient.means
in accordance with the temperature at which
said closure shall become operative to seal
said inlet, and means cooperating with the
means for adjusting said vesilient means for
holding said closure to adjusted position,sub-
stantially as specified. '

-13. The combination of a boiler having a.

main air supply inlet, with a closure for said
inlet, means responsive to temperature with-
in the boiler for actuating said closure to

control the passage of air through said inlet,:

and adjustable means operatively associated
with said closure for varying the position of
such closure in accerdance with any pre-
determined temperature at which said clo-
sure is actuated by said responsive means;
said adjustable means being operalile to' con:

trol said closure independently of the auto-:
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matie control thereof, substantially. as spee--

ified. . '

14, The combination of a b‘oilef having, a

main air supply inlet, with a closure f67 said
inlet, a lever to ome end of which said dle-
sure is attached; means responsive to tem-
perature within the boiler and associated
with the other end of said: lever for actuat

ing said closure to contrel the passage of air-

through said inlet, adjustable means for
maintaing said closure in predetermined

position, and means for manually operating.

said closure. comprising a- serew, ane means
co-acting with said serew and ascociated
with said lever for actuating said closure
independently of the automatic control there-
of, for eontrolling said closure independent-
ly of the automatic control thereof, substan-
tially as specified. . . .

15. The combination of a boiler having a

main air supply inlet, with & lever suspended

e & . o
substantially from its wpper end, 2 closure
for said inlet carried by the free end 6f said
lever, means responsive fo conditions within

the boiler and connected to the other end of -

said lever for actuating said closure to con=
trol the passage of air therethroughy a re-
silient member for maintaitiing said closure
in open position; a screw, and meéans ¢o=zet-

ing with said screw for varying the angular -

relation of said resilient member and said

lever tor vary the temperature at which said’

closure imay ‘be actuated; substantially as
specified. o . :
Signed at the city of New York, i the
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county and State of New York, this 19th

day of February, one thousand nine hundred

aitd twenty-three. »
'LEWIS W. EGGLESTON.



