
Oct. 9, 1928. - w 1,687,172 
A. M. MERTZANoff w 

BOILER | 

Filed May 15, 1925 3. Sheets-Sheet l 

- 

M NVENTOR 

(2cceed 2, 24% occa 
BY -6a Arcitéréoé 
-e ATTORNEY 

  



1,687,172 

3. Sheets-Sheet 2 

A. M. MERTZANoFF 
BOILER 

Filed May 15, 1925 

Oct. 9, 1928. 

2. 
N 

avaarawaaaaa. 

v z zarae!!!!!! ŒT? 2 1 

  

  

  

  

  

  

  

  

  

  



Oct. 9, 1928. 1,687,172 
A. M. MERTZANOFF 

BOILER 
Filed May 15, 1925 3 Sheets-Sheet 3 

Erm 
I 

A. Earlos 
|EEE 

  

  

  

    

  

      

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  



O 

5 

30 

35 

40 

45 

50 . 

mined loads within said in 

Water containing 
the top and apper side wall politions of the 

varied. 

Patenied Oct. 9, 1928. 

UNITED STATES 
1,687,172 

PATENT OFFICE. 
ANDRE MANUEL MERTZANOFF, OF NEW YORK, N.Y., ASSIGNOR. To AMERICAN RADIA 

TOR COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEw JERSEY. 
BOILER. 

Application filed May 15, 1925. Serial No. 30,410. 

My invention relates to improvements in 
heating apparatus and the same has for its 
object to provide a boiler, for house heating 

i? ?il purposes which may be readily enlarged or 
decreased in accordance with the predeter 
mined load to be imposed upon the boiler. 

Further, said invention has for its object to provide a boiler which may be readily en 
larged or decreased between certain pre 
scribed high and low limits, and still main 
tain the proper relation or balance between 
heat absorbing surface, grate area and fuel 
capacity to yield the maximum operating effi 
ciency of the boiler for different predeter'- 

Further, said invention has for its object to 
provide a horizontal sectional boiler which 
for all sizes between given hig high and low lim 
its is composed of three G erating baits en closing the circulating heiting flict, and of 
which 
constitute the 
bel having in: 

two interdependent, sections jointly 
irepot, and coinbastion chain 

iner or heat, absorbing surfaces, 8. 

areas lear definite ratios to 

said limits. . . 
iTurther', said invention has for its object 

ide a boiler which may be readily en 
! or decreased, between certain specified 

inits, by merely removing the intenediate 
Section, which constitutes 

CO imbustic cilanber ad firepot, and insert 
f 

which wiil accommodate 
heated, and at the 

lately increase capacity 
combustion chaiaber, and 

'bing surfaces thereof 
d, and still maintain 

which said heat absorbing 
bear to the grate area neces 

i 
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iter. . . 

l invention has for its object to 
provide a boiler in which the height or depth 
of the firepoi may be increased in order to 
CCiCi 

ciency 
Further,s 2, 

ate a deeper bed of fuel to main 
tain the proper balance or 'elation between 

ei capacity, grate area and heat absorbing 
surface of the firepot and combustion cham 
bei, when the capacity of the boiler is to be 

3. 

Diace thereof another intermediate Sec 

iiia Killali in Operating efi 

Further, said invention has for its object 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. 

Further, 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 

60 

65 
crease or diminish the fuel capacity of the 
firepot in accordance with different predeter 
mined loads to be imposed upon the boiler. 

Further said invention has for its object to 
provide a boiler in which the fuel supply 
Opening is arranged in a member or irame. 
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 
botton and top sections, of an intermediate 
Section of the appropriate height required to : 
produce a boiler of certain predetermined capacity. 
Other objects will in part be obvious, and 

in part be pointed out hereinafter. 
It is the usual practice when a round hori 

Zontally-sectional boiler is to be enlarged to 
agcommodate an increased load imposed 
heating surfaces being included in the sys 
ten to add, above the sections forming the 
firepot and combustion chamber, merely one 
Orillore 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 to compensate for such add 
ed:flue. Surface, and the increased volume of 
heating fluid whose temperature must be 
raised to the predetermined degree necessary 
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 as to 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 be 
tween certain high and low limits, and pro 
vide a firepot and combustion chamber hav 
ing an inner or heat absorbing surface of such 
proportion as will yield the best 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 Oile 
form of boiler constructed according to and 
embodying said invention; 

15 

20 

25 

Fig.2 is a central vertical section thereof; 
Fig. 3 is a transverse section on the ille 

3-3 of Figure 1; 
Fig. 4 is a detail transverse section on the 

line 4-4 of Fig. 3; () - --- - 

Fig. 5 is a sectional view similar to Fig. 2 
showing the boiler enlarged by the introduc 
tion of a larger sized intern ediate 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. 6, , and 8°, respectively, aire detail 
perspective views partly in section, of said 
intermediate sections; and - 

Fig. 9 is a detail front elevation showing 
the upper part of a boiler illustrating a modi 
fication. 

40 
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In said drawings 10 designates around, Sec 
tional boiler comprising three horizontal Sec 
tions, viz; a horizontal member 11, which 
forms the lower portion of the firepot, an 
intermediate section 13, which jointly with 
the member 11 forms the complete firepot and 
collabustion chamber 12, and a top section 15. 
The members and Sections 11, 13 and 5 9. SG 

cured together in assembled relation by bolts 
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 

he firepot member 11 is provided at 
its lower front edge with a slicing opening 17 
having a door 17, and above said slicing open- than the combined parts 11 and 13, but all 

167. 

ing 17 and adjacent to the upper front edge of 
the firepot member 11 is provided the fuel 
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 having a 
door 19. 

In the construction illustrated the grate 20 
is composed of bars 20 suitably supported in 
convenient manner in the base 16. The fire 
pot member 11 consists of an annular, double 
walled fluid or water-containing structure 
adapted to support at its upper end an appro 
priate intermediate section 13 which consists 
of a hollow or double-walled crown sheet 13 
and hollow wall portions 13, whose depend 
ing portion along its periphery registers with 
the upper end of the vertical Wall portion of 
the firepot member 11. 

formula 
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Upon the intermediate section 13 is dis 
posed the hollow fluid or water-containing 
top section or dome 15 which is provided upon 
its under side with a substantially t-shaped 
depending water-backed battle member 15" 
whose lower edge contacts with the register 
ing upper edge of a corresponding water 
backed bafile member 139 which party encloses 
a longitudinal flue opening 15' a ranged cent 
trally in the intermediate Section 13, and 
forming with the spaces between the oute!' 
sides of the ba?ile members 15, 13° and the 
outer wall portions of the sections 13, 15, pas 
sages extending from the combustion cham 
ber to the Smoke hood 21. 

in the drawing have shown four differen 

70 

80 

heights of intermediate sections 13, 22, 23, 24, 
the section 13 when combined with the fire 
pot member 11, as illustrated at Fig. 1, will 
jointly produce a firepot and combustion 
chamber whose inner or heat absorbing sui 
the formula. 

HS (FP--CC) ... 44 
GA = 1 + 

face, to the area of the grate 20 will satisfy 

in which r represents the radius of the grate 
expressed in inches, and form the Smallest 
size boiler embodying my said invention, 
while the section 24, when combined with the 
firepot member 11 and top 15 will form the 
largest size boiler, and have a total inner of 
heat absorbing surface which will constitute 
the high ration limit, and will Satisfy the 

HS(FP+CC) 
GA = 1 + 2 

The intermediate sized sections 22, 23, may 
r ". 

be of any sizes larger than the section 13, and 
Smaller than the section 24, and either of said 
sections 22, 23 taken together with the firepot 
Section 11 will present an inner or heat absorb 
ing Stiface which is less than that provided 
by the combined parts 11 and 24, and moi'e 

() ) 

110 

will still be within the formula high and low 
limits of the constant represented by 50 as 
the high limit, and 44 as the low limit. 
To provide for the increase in size of the 

boiler to carry an increased predetermined 
load the fuel receptacle must be proportion 
ately enlarged to accommodate the increased 
depth or height of the fuel mass. It will, of . 
course, be obvious that the fuel level cannot 120 
be raised without correspondingly raising the 
lower edge of the fuel opening 

a laterally extending flange or rim 27, which 
registers with the edge of the door J8 hinged 
at One side to said plate or frame 25. 
The upper horizontal portion 27 and the 

side portions 27 of the flange or rim 27 are 

- - To accom 

plish this provide the fuel opening with an 
adjustable plate or frame 25 having a fuel 
opening therein provided along its edge with 125 

130 
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spaced equally from the adjacent edges of the 

lower horizontal edge will lie more or less is 

30 

plate or frame 25, while the lower horizontal 
portion 27 of said flange or rim is spaced a - - - - - - - 

fixed high and low limits, by merely remov greater distance from the adjacent lower edge 
of said plate or frame 25 in order to form a 
deep flange oi' apron 28. if the snaile 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 being formed by the front hori 
zontallower 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 Fig. 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 
Sections. 22, 23, 24. In these larger sizes the 
tipper 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 
a horizontal plane above the horizontal edge 
18° of the lower section or member 11. In all 
instances the plate or frame 25 is secured to 
the boiler sections or parts by bolts 29. 

in the lower section 11 and 

In order to permit of the due adjustment 
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 holies to receive bolts 29 whose inner 
ends or heads are movably disposed within 
said slots 29 provided in the front wall of the 
lower horizontal member 11 and to the top 
section 15 to permit of the vertical adjust 
18, and the securement of said plate in ad 
justed position. w 
To protect the inner or rear side of the 

plate or frame 25 from being burned out 
when said plate is secured in its raised adjust 
ed position, a protective guard, such as a filler 
block of refractory or other material 30 may 
be inserted to the rear thereof and upon the 
lower horizontal edge 18* of the fuel opening 

and secured in place 
by one or more bolts 30. 

In the modification illustrated at Fig. 9, the 
boiler is of the same construction as herein 
above described, with the exception that the 
fuel supply door 18, and the flue door 19 
are mounted upon Separate plates or frames 
25, 259, respectively, and secured by bolts 18, 
18. The bolts 18' adjacent to the lower edge 
of the lower plate or frame 25 have their 
heads slidably disposed within slots 299 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 be noted particularly that by means 

what I claim and desire to secure by Letters 

heat absorbing surface in relation to grate 

expressed in inches, substantially as specified. 

combustion chamber, and the other one form ment of Said plate or frame 25 and the door LOI). CI), a 9 Lt. e Ole One OF 

not less than 1 

3 

of my invention I am enabled to provide a 
series of sizes to form a boiler suited to differ 
ent predetermined loads, between certain 
ing the section 13, located between the normal 70 
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 75 
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- 80 
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 

Patent is:- . . . . . . . . 
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 s 

47. area is in the proportion of about 1+, in 
which r represents the radius of the grate 

2. A boiler of the type described compris 10 
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 walls of said firepot and los 
ing the top and the remainder of the side 
Walls and whose aggregate inner or heat-ab 
Sorbing Surface in relation to grate area is in 
the proportion of about 1+ 4, and in which 110 
r represents the radius of the grate expressed 
in inches, substantially as specified 3. A boiler of the type described compris 

sing a plurality of superimposed sections two is 
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 20 
the side walls of said fuel receptacle and com 
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 125 

44 - 

+ nor more than 1. 50 .. -- in 
r 

which r represents the radius of the grate 
*expressed in inches, substantially as specified. 

4. A boiler of the type described compris- 180 
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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 area of the inner or 
heat absorbing surfaces of said firepot and 
combustion chamber in relation to grate area 
will satisfy the equation 

HS(FP+CC) 
GA 

in which equation- - - 
HS- the inner or heat absorbing surface of 

the firepot and combustion chambei, 
exposed to the radiant heat of the fuel: 

GA the grate area; and .. 
C, is a constant whose value 

tween 44 and 50, 
substantially as specified. 

5. A boiler comprising a plurality of st 
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 

r 

varies be 

the upper part, comprising a hollow top and 
a hollow annular wall portion depending 
from said hollow top and communicating 
there with, the combined area of the inner or 
heat absorbing surfaces of said top and its 
side wall portion and of the bottom side wall 
portion in relation to grate area being in the 

- - 47 - 

proportion of about 1+. 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 

65 

and an upper member comprising a hollow 
top and hollow annular side walls depending 
from the edge of said top and legistering 
with the annular bottom member and form 
ing jointly there with 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 that 

44 -- and not exceeding 1. -- and in which 
r represents the radius of the grate expressed 
in inches, substantially as specified. 

7. A horizontal sectional boiler comprising 
a hollow dome, a hollow annual botton 
section and a replaceable section intermediate 
said done and bottom, comprising a hori 
zontal hollow walled top and hollow wallied 
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 

50 
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riable by the removal of said intermediate 
section and replacement thereof by one of 
different size, in relation to grate area in the 

s 44 
proportion of lot less than 1 + nor more 
than 1+2, and in which r represents the 
l'adius of the grate expressed in inches, sub 
stantially as specified. . . . . . . 

8. A boiler of the type described compris 
ing a top Section; and a firepot and com 
bustion chamber portion comprising one part 
having a dimension of fixed value and a sec 
Old Separate part cooperating with said first 
named part aid having a dimension of fixed 
value; the aggregate area of the inner or heat 
absorbing surfaces of said parts combined 
having a heat absorbing surface propor 
tioned in accordance with a predetermined 
load to be imposed upon the boiler, and in 
which said heat absorbing surface in rela 
tion to grate area is in the proportion of about 

47 1. -- and in which r represents the radius 
of the grate expressed in inches, substantially 
as specified. 

70 
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9. A boiler of the type described comprising ". 
a top, a botton and an intermediate section: 
slid botton Section and said intermediate sec tion jointly fo!'}}ning the firepot and com 95 
biistion chamber, and in which 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 

47. about 1. -- in which r represents the radius 

(0. 

105 

of the grate expressed in inches, substantially 
as specified. - . . . . . . . . . . 

10. A boiler of the type described compris 
ing a top, a botton and an intermediate sec 
tion; said bottom section and said intermedi 

10 

ate section jointly forming the firepot and 
combustion chamber, and in which said bot 
tom section has a dimension of fixed value 
and is combinable with any single one of a 

5. 

series of interimediate sections each of which 
has a definite dimensional value differing 
from the other sections of said series, to pro 
vide an inner Ol' heat absorbing surface for 
said firepot and combustion chamber whose 
area in 'elation to grate area is in the propor 

44 
tion of not less than 1+ - nor more than 

-H 5), in which r represents the radius of the 
grate expressed in inches, substantially as 
specified. . . ". . 

11. A sectional boiler comprising a top, a 
bottom and an intermediate Section, said bot 

120 

25 
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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 sectional boiler comprising a top, a 
bottom and an intermediate section, said bot 
ton 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, adjustable 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, substantially as specified. 

13. 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 
said 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. In 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 

5 

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

16. In a sectional boiler of the type de 
Ecribed, a plurality of horizontal sections, 
certain of said sections forming therebetween 
all 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 opening 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 load imposed upon the 
boiler; Substantially as specified. 

it. In a 
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 
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 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 imposed 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. 

Sectional boiler of the type de 
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