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PATENT OFFICE.

ANDER MANUEL MERTZANOFF, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN‘RADIA—
TOR COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY.

BOILER.

Appliéation filed May 15,V1925. " Serial No. 30,410,

My invention relates to-improvements in

heating apparatus and the same hag for its.

object to provide a boiler: for house heating

3 3 ol o
‘purposes which may be readily enlarged or

5 decreased in accordance with the predeter-
mined Icad to be imposed upon the boiler.

Turther, said invention has for ils object

to provide a boiler which may be readily en-

larged. or decreased beiween certain. pre--

10 scribed high and low limits, and still. main-
tain the proper relation or balance between
heat absorbing surface, grate area and ifuel
capacity to-yield the maximum opsrating efii-
ciency of the boiler foi diffevent predeter-
‘mined loads within said limits.. =

Further, said invention has for:its object to
provide a horizontal sectio_na} |

15

boiler which
forall sizes between given high and Iow lim-
its is composed of three operating varts en-
closing the cirveulating heating fluid, and of
-which two interdependent: sections jointly
congtitute the firepot and combustion cham-
ber having inner or heat absorbing surfaces,
aLETe bear definite ratios to

20

5e

n

25 the grate area for all sizes of boilers between-

said limits, - ; L
Hurther, said invention has for its object

. 35

e ide o boiler which may be readily en-

1 ad, between certain specified

30 limits, by mevely removing the intermediate
“water conlaining’ secvion, which constitutes
the top and upper side wali portions of the-
combusticn chamber and firepot, and insert-
Ing in place thereof another intermediate sec-.
tion of different size which will accommodate
the additional fluid to be heated, and at the
same time proportionately increase capacity

of the firepot and combustion chamber, and
the inner or heat absorbing surfaces thereof

40 to meet the increased load, and stillmeintzin
the proper ratios which said heat absorbing

ac ust bear to the graté arvea neces-

eld the maximum operating ofi-

) he boiler. o JEEEE
45 said invention has for its object-to

*in-which the height or depth
of the firepot may be increased in order to
aces late a deeper bed of fuel to-main-
tain the proper balance or velation between

50 fuel capacily, grate area and heat absorbing

surface.of the firepot and combustion cham-

her, when the capacity of the boiler is to be
varied, ' : :

Provic

F urther, said invention hasbfvo_r its bbjeéf to
provide a boiler in which the fuel supply

opening is adjustable whereby to increase or -

diminish the height of the fuel mass within
the firepot in order that the boiler may be

- readily adapted.to suit different predeter-

inined loads to be imposed upon the boiler.

TFurther, said invention has for its object.

to ‘provide a boiler in which the fuel supply
opening is arranged in a movable member or
frame so that the height of said fuel opening

~with respect to the grate may-be varied to in-

55
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crease or diminish the fuel capacity of the -

firepot in accordance with different predeter-

mined loads to be imposed upon the boiler; -
HFurther said invention has-for-its object to

provide a boiler in which the fuel supply

.opening is arranged in a-member. or frame.:
which is adjustable with regard to the top and
‘bottom sections of the boiler so as to permit

of the insertion and substitution, between said
bottom and top sections, of an intermediate

-section of the appropriate height required to
‘produce =z boiler of certain predetermined .
“capacity, : ‘

- Other objects will in part be obvious, and
in part be pointed out hereinafter. -~ -~

- It.1s the usual practice when a round hori-
zontally-sectional boilér is to be enlarged to

accommodate an increased load imposed
thereon by reason of additional radiators or -

heating surfaces being included in the sys-

~tem ‘to add, above the sections forming the

firepot and combustion chamber; merely one
or more additional water-containing horizon-
tal flue sections. In doing this, however, no
attempt is‘made to proportion or balance the

_capacity of the firepot and combustion cham-
-ber with respect.to_the inner or heat absorb-

ing surfaces thereof and to the increased fuel
capacity necessary tocompensate forsuch add-
ed . flue surface, and the increased volume of
heating fluid whose temperature must be
raised to the predetermined degree necessary
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to cause all of the radiators of the heating

-system to function properly, i. e, to provide

the maximum heat transfer efficiently. Where
the size of a boiler is increased in this manner
to take care of an increased load invariably

one which is unbalanced asto heat absorbing

surface, grate area or fuel capacity is installed

~which results in a poor performance and in
. uneconomical consumption: of:fuel, :
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Now, according to my invention, I am en-
abled to produce a boiler which for a given
grate area can be enlarged or diminished
tween certain high and low limits, and pro-
vide a firepot and combustion chamber hav-
ing an inner or heat absorbing surface of such

PIOPOLLIOD as will yield the Dest, results both

in relation to fuel economy and to heating
performance,

In the accompanying drawings forming a

part of this specification,

Figure 1 is a front elevation showing one

fonn of boiler conbtzucted according to and

'embodylno saild invention;

Fig. 2 is a central vertical section thereof;

Flo 3 1s a transverse section on the h*e
33 of Figure 1;

Fig. 4isa detcul transverse section on the
line 4—4 of Fig. 3;

Fig. 5isa sectional view ,31111]1‘111 to fig. 2
’Sh()Wng the boiler enlarged by the intr oduc-
tion of a larger sized intermediate section;

Figs. 6,7, and 8, are front edge views of the
several intermediate sections; showing the rel-
ative difference in the sizes thereof;

Figs. 67, 7%, and 8 respectively, - are detail
pelspectlve v1ews partly in section, of ‘said
intermediate sections; and

Fig. 9 is a detail: front elevation s showing
the upper part of a boiler 11111stmt1no a m0¢ -
fication.

" Insaid drawings 10 designates a round, sec-
tional boiler comprising three horizontal sec-
tlons, viz; a horizontal member 11, which
forms the lower portion of the mebm, an
intermediate section 13, which jointly with

‘the member 11 forms the complete ﬁrepot-and

couzbustion chamber 12, and a top section 15.
The members and sections 11, 13 and 15 are se-

cured together in assembled relation by bolts 1
" 14, and-are mounted upon a hollow base 16

which forms the ash pit. - The base 16-is pro-

vided with an opening controlled by a door -

16”. The firepot member 11 is provided at
1its lower front edge with a slicing opening 17
having a door 172, and above'said slicing open—
ing 17 and adjacent to the upper front edge
the firepot member 11 is provided the mel
opening 18 having a door 18”.. "Above the fuel
opening-18, and at the junction of the inter-
mediate section 13, and top section 15 is pro-
vided -a flue clean-out opening 19 havmrr a
door 19>

Tn the construction illustrated the grate 20
is composed of bars 20* suitably sup ported in
convenient manner in the base 16. The fire-
pot member 11 consists of an anuular, double-
walled fluid or water-containing structure
adapted to support at its upper end an o appro-
priate intermediate section 13 which consists
of a hollow or double-walled ¢rown sheet 182
and hollow wall portions 18°, whose depend-

- ing portion along its periphery registers with

the upper end of the vertical wall portmn of
the firepot member 11,

be-

heat

-adj
opening therein provided along 1ts edwe with

1,687,179

Upon the intermediate section 18 is dls~
posed the hollow fluid or water-containing
top section or dome 15 which is prov1ded upon
its under side with a substantially U-shaped
depending water-backed bafile member 15
whose lower edge contacts with the register-
ing upper edne of a corresponding water-
backed bafle member 182 which party encloses
a longitudinal flue opening 15" arranged cen-
a,mllv in the intermediate. section 13 and
forming with the spaces between the outer
sides of the baffle members 15% 13¢ and the
outer wall portions of the sections 13,15, pas-
sages ex tendlno from the coz nbus‘uon cbam~
ber to the smoke hood 21.

In the drawing I have shown four chffere'ﬁt

80

heights ot intermediate sections 13, 22, 28, 24, -

the section 18 when combined with the. five-
pot member 11, as illustrated at Fig. 1, will

jointly roduce a firepot and combnstlon
)

chamber whose inner or heat absorbing sui-

85

face, to the area of the grate 20-will satlsfy

the formula

-HSFP+ CC)
GA

1+44

90

in which 7 represents the radius of the grate

expressed in inches, and form the smallest
size boiler embodymo my said invention
while the section 24, when combined with the

‘hlepot member 11 and top 15 will form the

largest size boiler, and have a total inner or

the high ration lumt, and Wul satlsfy the

. fo fmula

HS(FP+0C) _ |
T GA

smaller thanthe sectlon 24, and either of said

sections 22,23 taken tooether with the firepot:

section 11 will present an inner or heat absorb-
mg surface which is less than that provided
by the combined parts 11 and 24, and moze
than the coz
will still be within the formula ‘high and Iow
limits of the constant 1epresex1tcd by 50 as
the higl limit, and 44 as the low limit.

_.To provide for the incréage in size of the
boiler to earry an increased predetermined
load the fuel receptacle must be proportion-

ately enlarged to accommodate the mcmaoed

depth or helnht of the fuel mass.
course, be

Tt will, of
obvmus that the fuel level caniot

- absorbing surface which will constitute

The intermediate sized sections 22, 23, may
be of any sizes larger than the section 13, and

100

].10

bined parts 11 and 13; but all

120

be raised without corr espondingly raising the -

lower edge of the fuel opening
plish this I provide the fuel opening with an
stable plate or frame 25 having a fuel

a laterally extending fl ange or rim 2( which
registers with the edfre of the door 18’ huwed
at one side to-said phie or frame 25.

The upper hOl‘l/Ont‘ll portion 27* and the

side portions 27° of the ﬂange or rim 27 are

To accom-

125
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spaced equally from the-adjacent edges of the
plate or frame 25, while the Tower horizontal

portion 27¢ of said flange or.rim is spaced a

greater distance from the adjacent lower edge

of said plate or frame 25 in order to form a.

deep flange or apron 28. o
In-the smaller sized boilers the fuel open-
ing is provided almost entirely in and bound-
ed by the upper portion of the lower horizon-
tal member or-section 11, the upper edge of
said opening heing formed by the front hori-
zontal lower edge of the intermediate section
13, while the upper and lower edges of the
opening in the plate or frame 25, are, respec-

tively, substantially flush with the corre- .

sponding horizontal edges of the intermediate
section, and. of the lower horizontal member
or section 13,.as seen at Figl 1.. - .

In the larger sizes of boilers, the fuel open-
ing is:provided partly in the lower member
or section 11, and.partly in the intermediate
gections. 22, 23, 24, In these larger sizes the
uipper horizontal edge of the fuel opening in
the plate-or frame 25 is substantially flush

with the recessed horizontal edge 13¢ of said.

intermediate sections 22, 23, 24, while. the
lower horizontal edge will lie
o horizontal plane above the horizontal edge
18 of the lower section or member 11, In ail
ingtances the plate or frame 25 is'secured to
- the boiler sections or parts by bolts 29.

" In order to permit of the due’ddjustmernt
and securement of the plate or frame 25, the
same may be provided adjacent to its upper
edge and at the lower flange portion or apron
28 with holes to receive bolts 29 whose inner
ends or heads are movably disposed within
said slotg 297 provided in the front wall of the

lower horizontal member 11 and. to the fop-
section 15 to permit of the vertical adjust-
ment of said plate or frame 25 and the door-

187, and the securement of said plate in ad-
Justed position.
To protect the inner or rear side of the

plate or frame 25 from being burned out -

when said plate issecuredin its raised adjust-
ed position, a protective guard, such as a filler
block of refractery or other material 30 may
be inserted to the rear thereof and upon the

lower horizontal edge 18+ of the fuel opening

in.the lower section 11 and secured in
by one.or more bolts 302 ‘
In the modification illustrated-at Fig

place

.9, the
boiler ‘is of the same construction as herein-
above described, with the excention that the
fuel supply door 18, and the flue door 19°
are mounted upon separate plates or frames

253, 25, vespectively, and secured by bolts 18¢, -

184 The bolts 18 adjacent to the lower edge
of the lower plate or frame 25" have their
heads slidably disposed within slots 29¢ in the
front of the lower horizontal member 11-to
permit of the vertical adjustment of the fuel
supply opening as hereinabove described.
It is.to benoted particularly-that by means

more o less in

3

of my invention I am enabled ‘to provide a
series of sizes toform a boiler suited to differ- -

-ent predetermined loads, :between = certain
fixed high and low limits, by merely remov--

ing the section 13, located between the normal
top and' bottom sections, and’ inserting: the

- proper sized section in place thereof, and fur-

ther that by the novel arrangement of fuel

‘opening and its closure I'am enabled to corre-

spondingly:increase.the height or.depth of the
fuel receptacle by -adjusting the position of
the fuel opening with respect.to the grate,
which may be readily attained ‘by the mere
adjustment of the plate or frame 25. By the
arrangement and construction:of said :inter-
mediate section 13, and of the adjustable fuel
supply opening I am enabled to provide a
boiler which is duly balanced with respect to
grate area, fuel capacity and heat absorbing
surface of the fuel receptacle and combustion
chamber for all sizes between said specified
high and low limits. ) » -
Having thus described my said invention

-what I claim and desire to secure by Letters

Patent igt— - . . . »

1. A boiler of the type.described compris-
ing a plurality of horizontal sections, certain
of ‘which jointly form the firepot and com-
bustion chamber whose aggregate inner or

_heat absorbing surface in relation to grate

area is in the proportion of about 1+ 4—:" in

which 7 represents the radius of the grate
expressed in inches, substantially. as specified. ..
2. A boiler of the type described compris-
ing a plurality of horzontal sections, two of
which jointly form the firepot and -eombus-
tion chamber; one of said sections forming a
portion of the side walls of said firepot and
combustion chamber, and the other one form-
ing the top and the remainder of the side
walls and whose-aggregate inner or heat-ab-
sorbing surface in relation to grate areaisin

the prdportion' of about 1+ 47(’ and_in»which .

7 represents the radius of the grate expressed”

‘in inches, substantially as specified.

8. ‘A Dboiler of the type described conipris-

1ing a plurality of superimposed sections two- 4

of which sections jointly form the firepot and
combustion chamber; one of said sections
forming-a portion of the side walls of the
firepot. and combustion : chamber, and the -
other one forming the top. and remainder of
the side walls of said fuel receptacle and comni-
bustion chamber, and in which the aggregate
area of the inner or heat absorbing surfaces
of said firepot and combustion chamber in re-

lation to grate area is in the proportion of

; B , 5 .
not less than 1 +4—f’nor more thqn 1 +2T9’in '

which 7 represents the radius of the grate

-expressed-in inches; substantially as specified.

4. A boiler of the type described compris- 1

v
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ing a plurality of horizontal sections, two of
which jointly form the firepot and combus-

"tion chamber; one of said sections forming a

portion of the side wall of said firepot and
combustion chamber, and the other one form-
ing the top and the remainder of the side wall
of said firepot and combustion chamber, and
in which the aggregate avea of the inner o1
heat, absorbing surfaces of said firepot and
combustion chamber in relation to grate area
will satisfy the equation :

HS@EP+CC) _, , C
GA =1+

in which equation— :
HS=the inuer or heat absorbing surfuce of
the firepot and combustion chamber,
exposed to the radiant heat of the fuel:
the grate area; and

is. a constant whose value
tween 44 and 50,
substantially as specified. .

5. A boiler comprising a plurality of su-
perimposed sections, two of which sections
jointly form the firepot and combustion
chamber; one of said sections forming the
lower part, comprising a hollow annular por-
tion, and the other of said sections forming
the upper part, comprising a hollow top and
a hollow annular wall' portion depending
from said hollow top and communicating
therewith, the combined area of the inuer or
heat. absorbing surfaces of said top and- its
side wall portion and of the bottom side wall
portion in relation to grate avea being in the

GA
G,

varies be-

proportion of about 1 -+ %74 and in which rrep-

resents the radius of the grate expressed in
inches, substantially as specified.

6. A boiler comprising a plurality of su-
perimposed fluid containing sections and

“comprising a hollow, annular bottom member

50

55

60

66

and an upper member comprising a hollow
top and hollow annular side walls depending
from the edge of said top and registering
with the annular bottom member and form-
ing jointly therewith a firepot and combus-
tion chamber, the aggregate inner or heat ab-
sorbing surface of which in relation to grate
area is in the proportion of not less than

1+ 4;1— and not exceediﬁg 1+ 5—79: and in which

7 represents the radius of the grate expressed
in inches, substantially as specified.

7. A horizontal sectional boiler comprising
a hollow dome, a hollow annular botiom
section and a replaceable section intermediate
said dome and bottom, comprising a hori-
zontal hollow walled top and hollow walled
annular wall portion depending from the
edge of said top and communicating there-
with and forming jointly with said bottom

section a firepot and combustion chamber

whose inner or heat absorbing surface is va-

1,687,172

riable by the removal of said intermediate
section and replacement thereof by one of
different size, in relation to grate area in the

0 o , 44
proportion of not less than 1 -+=,7 Dor- more

than 1—|—50"and in which 7 représenfs the

r

radius of the grate expressed in inches, sub-

stantially as specified. - ‘ ,

8. A Doiler of the type described compris-
ing & top section; and a firepot and- com-
bustion chamber portion comprising one part
having a dimension of fixed value and a sec-
ond sepavate part cooperating with said first

- named part and having a dimension of fixe

value; the aggregate avea of the inner or heat
absorbing surfaces of said parts combined
Laving a heat absorbing surface propor-
tionied in accordance with a predetermined
load to be imposed upon the boiler, and in
vhich said leat abscrbing surface in’rela-
tion to grate area isin the proportion of about

47 o Lo - -
1+ - and in which 7 réepresents the radius

of the grate expressed in inches, substantially
asspecified, -

9. A boilerofthe type described comprising
a top, a bottom and an intermediate section;
anid Bottom section and said interrediate sec-
o

ion jointly forming the fivepot and com-

"bustion chamber, and in whieh said bottom

section has a dimension of fixed value and is

combinable with any single one of a series of |

intermediate sections each of which has a
definite dimensional value differing from the

other sections of said series, to provide an

inner or heat absorbing surface for said fire-
pot and combustion chamber whose area in
relation to grate area is in the proportion.of

CA4AT . . S
about 14 - in which 7 represents the radius

ot the grate expressed in inches, substantially
as specified. : c

10. A boiler of the type described compris-
ing a top, a bottom and an intermediate sec-
tion; said bottom section and said intermedi-
ate section jointly forming the firepot and
combustion chamber, and in which said bot-

~tom section has o dimension-of fixed value

and is combinable with any single one of a

- geries of intermediate sections each of which -

has a definite . dimensional value differing
{rom the other sections of said series, to-pro-

vide an inner or heat absorbing surface for-

said firepot and combustion chamber whose
arca in relation to grate area 18 in the propor-

) 4 )
tion of not less than 1—l—~?4’ nor ‘more than

50 . . L
1+~ 1n which 7 represents the radius of the
grate expressed in inchies, substantially as
specified. . :

11. A sectional boiler comprising a top, a

bottom and an intermediate section; said bot-
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tom and intermediate sections bounding the
fuel opening, and a member having an open-
ing therein adjustably secured to the boiler
whereby to permit of the insertion between
said top and bottom sections of intermediate
sections of different heights whereby to vary
the capacity of the boiler, substantially as
specified.

12, A secticnal boiler comprising a top, a
bottom and an intermediate section, said bot-
tom and intermediate sections bounding the
fuel opening, and a plate having an opening
therein registering with said fuel opening
formed by said bottom and intermediate sec-
tions, adiustable means for securing said plate
in position to certain of said sections to per-
mit of the insertion between said top and
bottom sections of intermediate sections of
different heights whereby to vary the capacity
of the boiler, siubstantially as specified. :

18." In a sectional boiler having a fuel open-
ing in the side thereof, means for varying the
capacity of the boiler including, an adjust-
able member associated with said opening and
having an opening therein, a cover for said
last named opening, and means for securing
gaid member in adjusted position whereby to
vary the fuel capacity of the firepot, substan-
tially as specified. :

14. In a boiler of the type described having
a fuel opening in the side thereof, means for
varying the capacity of the boiler, the boiler
including a plate disposed over said open-
ing, and having an opening therein of smaller
area than the opening in the.side of said
boiler, and means for securing said plate in
adjusted position with respect to the grate
level whereby to vary the fuel capacity of the
firepot, substantially as specified. ,

15. Tn a boiler of the type described having
a fuel opening in the side thereof, means for
varying the capacity of the boiler including
a plate adapted for securement in position
over said opening and having an opening
therein of smaller area than the opening in
the side of the boiler, a cover for the opening
in said plate, and means to permit of the
shifting of said plate with respect to the grate

S

level whereby to vary the fuel capacity of the
firepot, in accordance with the load imposed
upen the boiler, substantially as specified.

16. In a sectional boiler of the type de-
seribed, a plurality of horizontal sections,
certain of said sections forming therebetween
an opening, a plate disposed over said open-
ing, and having an opening therein of smaller
area than said first named opening, a cover for
the cpening in said plate, and means for ad-
justably securing said plate with respect to
the grate level, whereby to permit of the
varying of the fuel capacity of the firepot in

accordance with the Joad 1mposed upon the

boiler; substantially as specified.

17. In. & sectional boller of the type de-
scribed, a plurality of horizontal sections, cer-
tain of said sections forming therebetween an
opening, a plate disposed over said opening
and having an opening therein of smaller area
than said first named opening, a cover for the
opening in said plate, and means for adjust-
ably securing said plate in a vertical plane
with respect to the grate level, whereby to
vary the fuel capacity of the firepot, substan-
tially as specified. ’

18. In a sectional boiler of the type de-
seribed, a plurality of horizontal sections, cer-
tain of said sections forming therebetween an
opening, & plate disposed over said opening,
and having an opening therein registering
with the opening formed between said sec-
tions, said opening being materially smaller
in height than the height of the opening be-
tween said sections, and arranged nearer to
one of the longitudinal edges of said. plate
than the other of said edges, a cover for the
opening in said plate; and means for adjust-
ing said plate in a vertical plane with respect
to said grate level whereby to permit of the
varying of the fuel capacity of the firepot, in
accordance with the load 1mposed upon the
boiler, substantially as specified. :

Signed at the city of New York, in the
county and State of New York, this 17th day
‘of March, one thousand nine hundred and
twenty-five. -

ANDRE MANUEL MERTZANOFF. .
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