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. . . ." 

To all whom it may concern: - - 
Be it, known that I, VASIL MAcKAY, of 

Boston, in the county of Suffolk and State 
of Massachusetts, a citizen of the United 

5 States, have invented a new and useful Im 
provement in Boilers, of which the follow 
E. is a full, clear, and exact description, reference being. had to the accompanying 

side the secondary combustion chamber 7 
is an upright fire-tube boiler 11. The boiler 
extends by the connecting passage 8 through . 
which the products of combustion are. g 55 
rected from the primary combustion cham 
ber into the secondary, and thence for a 
short distance into the hollow of the pier or 
foundation 10 which acts to support the ... drawings, forming a part of this specifica 

10 tion, in explaining its nature. . . . . . . . . 
It is the object of my invention to provide 

a boiler having among other advantages the 
following essential advantages, viz: a rela 
tively large extent of heating surface, uni 

15 form application of heat thereto, effective absorption of heat units from escaping gases, 
effective water distribution, durability and 
safety in the sense that intense heat is kept 

... . . . . from those parts in which sediment might 
. . . . 20, accumulate, freedom and uniformity of ex 
... pansion, accessibility of parts. . . . . . . . 

. . . . The improved boiler comprising my in 
vention can best be seen and understood by 

... reference to the drawings, in which- . 
25 Figure 1 shows the improved boiler in 

cross vertical section. Fig. 2 is a cross sec 
tion taken on the line. 2-2 of Fig. 1, and 
Fig. 3 is a cross-section on the line 3-3 of 

30 Referring to the drawings:- The exterior 
of the boiler comprises what may be termed 

boiler by a lug or flange 12 arranged at the 60 
bottom end of the boiler and which flange extends outwardly to rest upon or in said 
pier. Above the foundation or pier 10 the 
size of the boiler in relation to the primary 
setting 1 inclosing it is such that an annular. 65 
passage will be formed between the boiler 
and the interior wall of its setting. This 
passage extends from the pier or foundation 
adjacent the connecting passage 8, where the 
products of combustion enter the secondary. 
combustion hamber from: the primary 
combustion chamber at which point sufficient. 
clearance is left between the top end of the . 
boiler and the head of the primary setting 
for the products of combustion to enter at 
the point of the top end of the boiler and 
pass downwardly through the same to the 
outlet or escape pipe 3, the interior passage 
of which connects with a chamber 13 formed 
by the pier or foundation 10 below the base 
of the boiler. Preferably interposed be 

chamber, up to the top of the secondary 

tween the boiler and the setting 1 are a se 
ries of baffle plates 14. One of these plates. 
is arranged at a point just adjacent the con- 85 

a primary setting 1 and a forward extension 
setting 2. From the rear bottom end of the 
setting 1 there extends a conduit or escape 

i 35 pipe 3. It is within the extension setting 
2 that combustion is primarily effected. In 
side the setting is arranged a grate 4 below 
which is an ashpit 5...both accessible from 
the front end of the setting. Above the 

40 grate is...what may be termed E"Wit. 
combustion chamber 6 communicating wi 
a chamber 7 or secondary combustion cham 
ber within the primary setting 1 and which 
secondary chamber extends above said pri 

45 mary chamber. Communication is had be 
tween the primary and secondary combus tion chambers by way of a connecting pas 
sage.8 over a bridge wall 9 which forms a 

necting passage 8 in order that the prod 
ucts entering at this point may be directed to 
course around and by the sides of the boiler 
to the rear side thereof where they are per- . . 
mitted to rise and by the arrangement of the 
other plates, be directed to course upwardly 
back and forth over and around the sides. . . 
of the boiler to the top end thereof where . . . . 
they enter to pass downwardly through the 
boiler as aforesaid. . . . w if prefer to provide the boiler with 
steam drum 15 located in the head of the . primary setting and contained partly with 

... combustion chamber, and . in the seconda 
partly outside the same or in other words, 100 so that the products of eombustion rising 
within the secondary combustion chamber . . . . . . . 

----- 

part of a foundation or pier 10 
60 primary setting is mounted. 

on which the 

Arranged within the primary setting in-l 
    

  



will when they reach the top end thereof 
contact with the bottom side of the drum 
before entering the boiler. I prefer to em. 
ploy a drum with the boiler inasmuch as it 

5 may be desirable under certain circum 
stances for purposes of safety to keep the 
boiler filled with water. Under other cir 
cumstances, however, the drum may be dis 
pensed with, a water line being maintained 

10 within the boiler at about the point indi 
cated in dotted lines a, any suitable pipe 
connection then extending from the head of 
the boiler as indicated by the dotted lineb. 
The drum 15 as shown connects with the 

15 head of the boiler' by a series of pipe con 
nections 16. . . . . . . . . 

Access is had to the interior of the sec 
ondary combustion, chamber and to the 
boilerby way of flue openings 1 formed in 

20 the wall of the inclosing setting. These 
- openings are formed at points just adjacent 
where deposits might accumulate, as at a 
point adjacent the top edge of the pier 10 

... on which the boiler rests, also, at the points 
: 25 of the respective baffle plates 14 and at a 

point just adjacent the top of the boiler 
... though there is but slight chance for de 
... posits to collect at this point owing to the 

... openings through the boiler. . . . . . 
30 in addition to the main boiler 11 I have 
... provided also an auxiliary boiler 18 located 

within the primary setting below the water 
prises an association of drums 19-19 and 

1919 are arranged above the grate and in 
the upperE. of the primary combustion 
chamber. They 
end of the chamber with the front end of the 
rums preferably extended through the front 

. of the drums will lie outside the combustion 
. . .45 chamber, the forward end of each drum being 

... preferably provided with a detachable head 
2 bolted thereto. The drums 20-20 are 
at: below, the grate resting on ledges 

ther side of the ashpit. These drums 
it to the drams 19-19 and their length 
eferably, such that the drums will ex 
through the forward and rear walls 

ttached thereto." 
located outside the setting with heads 24 

singly 

line of said main boiler. This boileron 
3.35 2020, each pair of drums 1920 being 

connected by a series of tubes 21. The drums 

... Wii They are preferably located to ex 
40 tend longitudinally from the front to the rear 

wall of the setting so that the forward ends 

formed in the side walls of the setting 
Ey, parallelly arranged with re 

dr 

55 of the setting with the ends of the drums. 

smuch as the drums 19-19 are pref. yarranged nearer the longitudinal cen 
the primary setting than the drums 
the connecting tubes 21 will accord 

ingy assume a slightly inclined position 
. . within the combustidi chamber, extending from points over the grate in the upper part. 

burning on 

995,544 
of the chamber to points below the grate. 
on either side thereof. It will also be ob 
served that the tubes 21 are set quite close 
together. Each of the pipes or tubes 21 is . 
made sectional in character and comprises 
an upper section 21", a lower section 21 and a joint 21°. The upper sections 21 extend 
into the drums 19 and preferably have an 
expanded connection therewith. The lower 
sections 21 connect with the drums 20 and 
have preferably either a threaded or an inte 
gral connection therewith. The joints 21 are 
focated below the grate. The drums 20-20 
are connected at the rear ends thereof by 
the back connections 25 (see Fig. 3). From 
each drum. 19-19 there extends a pipe 26. 
The pipes 26 connect with, the steam drum 
15. In case. a steam drum is not used, as 
it might be under some circumstances as be: 
fore described, then the pipes 26 will con 
nect directly with the boiler as indicated in 
dotted lines by their extension d, . . . . . . 
Water is fed to the respective boilers, by a 

feed pipe 27... I prefer that the water be 
heated before eritering the boilers and for 
this purpose there is located within the con 
duit or escape pipe 3 a. primary feedwater 
heater 28 with which the feed pipe 27 con- "... 
nects, the heater, in turn connecting by a ' 
pipe 29 with a pipe 30 which connects with . . 
a pipe 31 connecting with the bottom end 9 
of the main boileriland with the back 
connections 25 of the respective drums 20-20 of the auxiliary boiler. . . . . . . 

If desired water may be fed to the re 
spective boilers direct, cutting out the pri 
mary heater. 28. For this purpose there is . . 
rovided a 32 which connects with the 
eed pipe 27 at a point therein before its connection with the primary heater and ex 
tends to connect with the pipe 30 beyond . 
the point of the primary heater. Valves are. 
provided in the respective pipes; a valve 33 ". . 
in the feed pipe 27 beyond the point, where 
the pipe 32 connects therewith; a valve 34,... 
in the pipe-32 and a valve 35 in the pipe 29. 110 
By opening the valve 34 and closing the ... 
valves. 33, 35 it is obvious that water may be . . . . 
fed directly to the boilers cutting out the . . . . 
primary heater. . . . Coniecting with the pipe 81 by extension 115 
therefrom is a blow-off pipe 36 having in it. . . . 
a valve 37. By closing the feed pipe 27 by . . . . . 
a valve 38 therein and by opening the valve. . . . . 
37 of the blow-off pipe the boilers maybe... . 
blown as occasion may require. . . . In the operation of the boiler the hot gases 
and products of combustion from the fuels, 

the grate 4 will first contact in . . . . . 
the primary combustion chamber with the . . 
drums' 19-19 and tubes 21 of the auxiliary 1 
boiler. They will then pass out of the pri- . . ! . 
mary chamber over the bridge wall 9 and by . . . 
way of the connecting passage 8 into the sec 

  

  

  

  

  

  

  

  

  

  

    

  

  



they will encounter the bottom of the steam 

10 

5 

20 

25 

tend to circulate downwardly toward the 
bottom thereof by reason of the upward dis 
placement of the water along the sides. A 30 

end of the boiler and pass downwardly 

at the point of the center of the boiler inas 

pipes 16 which, as will be noted by reference 
to Fig. 1, connect the upper side portions 

995, 544. 8 

ing with the boiler at a point removed from ward again. Accordingly there is obtained 
a continuous circulation of water in both . . . the bottom thereof. They will then be di 

rected by the respective baffle plates to course 
upwardly and around the outside of the 
boiler to the top end of the chamber 7 where 
drum 15. The gases will then enter the top 
through the tubes thereof to the chamber 13 and thence outwardly through the escape 
pipe in which they will contact with the 
pipes or tubes of the primary water heater 
28 located within the escape pipe. 
During the operation of the boiler the was 

ter adjacent the sides of the main boiler will 
become more highly heated than the water 
much as the primary heat is applied first to 
the outside of the boiler. The tendency ac 
cordingly will be for the water to circulate 
upwardly into the drum, 15 through the 

of the main boiler with the bottom outer 
portions of the drum. At the same time the 
water at about the center of the boiler will 

center of the drum with the top center of the 

35 

40 

45 

therewith. 
; 50. 

boiler. Accordingly the water in the drum 
will as the water at the center of the boiler 
circulates downwardly act to pass down 

pipe 16 is shown connecting the is: 

wardly through the pipe 16 causing a con: 
tinuity of circulation from the outside of 
the boiler through the drum to the inside 
thereof. Owing to the tendency of the water 
to a downward circular through the pipe 
16 and center of the main boiler from the 
drum, there would be little tendency for 
water circulating upwardly on the outside. 
of the boiler to pass into the drum by way 
of the central pipe 16. To avoid any diffi 
culty of this kind, however, I prefer that the 
pipe, 16 be extended into the boiler to a 
point below where the pipes 16 connect 
In the auxiliary boiler the hot water con 

tained in the drums 19 and tubes 21 will 
tend to circulate upwardly through the 
pipes 26 into the drum 15, the pipes 26 as 

' 55 

60 

shown connecting with the side of the drum. 
As before explained, the drums 20 of the 
auxiliary boiler through their back connec 
tion 25 and the pipe 31 connect with the 
bottom of the boiler at about the center 
thereof with the effect that as the hot water 
circulates upwardly through the auxiliary 
boiler and connections 26 a part of the water circulating downwardly through the center 
of the main boiler, as before explained, will 
circulate also through the pipe 31 and back 

boilers from the hotter to the cooler heating 

water distribution as above described atten 
tion is directed to the large extent of heati 
surface presented by the main and auxil 
iary boilers, the water being broken up to 
be contained within a multiplicity of tubes 

ondary combustion chamber 7, first contact- connection 25 into the drums 20 and up- 65 

70 

75. and drums. An effective absorption of heat 
units is obtained in the sense that the ar rangement and continuity of the passages is 
such as to allow the hot gases and products 
of combustion to escape only at a relatively 80. low temperature. Durability and safety are ... 
obtained in the sense that intense heat is kept. 

is ample space for inspection and If 
On account of the down draft the soot will 

Easy access is had to both drums of the aux 
iliary boiler. In this connection it may be 

surfaces thereof. ". . . . - 

In addition to the advantage of effective 

from those parts in which sediment might. 
collect. Around the shell of the main boiler . . 

85 

collect in the chamber 13 under the bottom 
of the boiler where it can be easily removed. 

explained that in practice the drums 19 are : 
large enough to allow one to enter and ex pand the water tubes connecting therewith. 
Having thus fully described my invention, 

I claim and desire to secure by Letters Pat 
ent of the United States:- 

1. A boiler having primary and 
chambers, said secondary chamber rising 
mary chamber having an outlet into the base. 

lar boiler located within said secondary 

said boiler, said flue passage rising from the 

boiler, said upright tubular boiler being ar 

said boiler from said outlet and flue passage. 
2. A boiler having primary and secondary 

chambers, said secondary chamber rising 
above said primary chamber and said pri 
mary chamber having an outlet into the base 
portion of said secondary chamber, a grate 

i located in said primary chamber below the 
outlet from Said chamber, an ashpit below . . . . 
said grate, an upright tubular boiler located 
within said secondary chamber and forming 
between it and the wall of said chamber a 
flue passage around said boiler, said flue 
passage rising from the outlet to said pri 
mary chamber and in communication also 

secondary . 
above said primary chamber and said pri 

chamber and forming between it and the 
wall of said chamber a flue passage around 

95. 

100 portion of said secondary chamber, a grate 
located in said primary chamber below the 
outlet from said chamber, an upright tubu 

105 

outlet to said primary chamber and incom 
munication also with the top end of said: 

110 ranged in said secondary chamber whereby 
the lower portion thereof will lie just adja 
cent the outlet from said primary chamber, i. 
and means for closing the bottom end of . . . 

5. 

120 

125 

  

  



4. 
with the top end of said boiler, said boiler 
being arranged in said secondary chamber 
whereby the bottom end thereof will lie 
above the line of said grate and the lower 
portion of said boiler will lie just adjacent 
the outlet from said primary chamber, means 
for closing the bottom end of said boiler 
from said outlet and flue passage, and an es 
cape pipe from the bottom end of said boiler 

10. 
in the same horizontal plane therewith. 

15 

20 

2 5 

30 

lying back of said ashpit and substantially 
3. A boiler having primary and second 

ary chambers, said secondary chamber ris 
ing above said primary chamber and said 
primary chamber having an outlet into the 
base portion of said secondary chamber, a 
grate located in said primary chamber be 
low the outlet from said chamber, a bridge 
chamber, an upright tubular boiler located 
within said secondary chamber and forming 
between it and the interior wall of said 
chamber a flue passage around said boiler 
rising from said outlet and in communica 
tion also with the top end of said boiler, a 
setting for the lower end of said boiler and 
of which setting the said bridge wall forms 

wall located at the rear of said primary 

a part, for supporting said boiler and co 
operating therewith in a manner whereby 
the lower portion thereof will lie just ad 
jacent the outlet from said primary cham 
ber and the bottom end of said boiler will be 
closed from said outlet and flue passage. 

35 

40 

45 

50 

55 

60 

4. A boiler having primary and second 
ary chambers, said secondary chamber rising 
above said primary chamber and said pri 
mary chamber having an outlet into the base 
portion of said secondary chamber, a grate 
located in said primary chamber below the 
outlet from said chamber, an upright tubu 
lar boiler located within said secondary 
chamber and forming between it and the 
wall of said chamber a flue passage around said boiler, said flue passage rising from the 
outlet to said primary chamber and in com 
munication also with the top end of said 
boiler, a setting for said boiler arranged to 
the end that the lower portion of said boiler 
may lie just adjacent the outlet from said 
primary chamber and the bottom end of said 
boiler be closed therefrom, said setting 
viding also a chamber below the bottom end 
of said boiler and escape pipe leading there 
from. - 

5. A boiler having primary and second 
ary chambers, said secondary chamber rising 
above said primary chamber and said pri 
mary chamber having an outlet into the 
base portion of said secondary chamber, a 
grate located in said primary chamber below 
the outlet from said chamber, an upright.tu 
bular boiler located within said secondary 
chamber and forming between it and the 
wall of said chamber a flue passage around 

pro 

995,544 

the outlet to said primary chamber and in 
communication also with the top end of said 
boiler, means for supporting and arranging 
of may lie just adjacent the outlet from said 
primary chamber and the bottom end of said 
boiler be closed from said outlet, an escape 
pipe connecting with the bottom end of said 
boiler, and a feed water pipe leading into 
said boiler at the bottom thereof at about the 
center. 

6. A boiler having primary and secondary 
chambers, said secondary chamber rising 
above said primary chamber and said pri 
mary chamber having an outlet into the base 
portion of said secondary, chamber, a grate 
located in said primary chamber below the 
bular boiler located within said secondary 
chamber and forming between it and the 
wall of said chamber a flue passage around 
said boiler, said flue passage rising from 

boiler, means for supporting and arranging 
said boiler whereby the lower portion there 
of will lie just adjacent the outlet from said 
primary chamber and the bottom end of 

said boiler, said flue passage rising from 

outlet from said chamber, an upright tu 

the outlet to said primary chamber and in 
communication also with the top end of said 

90 

65 

70 

75 

80 

85 

said boiler be closed from said outlet, a 
drum located above said boiler, pipes inter 
posed between the head of said boiler and 
said drum, said pipes being arranged to pro 
vide a passage for water contained in said 
boiler adjacent to the sides thereof, into said 

said boiler whereby the lower portion there: 

drum, and a passage also for water contained 
in said drum, into said boiler at about the 
center of the top thereof whereby water 
in said boiler may circulate upwardly along 
the sides thereof into said drum and thence 
downwardly from said drum into said 
boiler at about the center thereof. 

7. The combination with an upright boiler 

95 

100 

05 

having flue passages extending longitudi 
nally through the same, of a drum located 
above said boiler, pipes interposed between 
the head of said boiler and said drum, said pipes being arranged to provide a passage 
for water contained in said boiler adjacent 
to the sides thereof into said drum and a 
passage, also, for water contained in said 
drum into said boiler at about the center 

O 

15 

thereof, means whereby heat generated and 
applied to said boiler may be confined and directed to pass upwardly alongside the 
outer heating surface thereof to contact with 
the bottom surface of said drum and thence 
be directed to pass downwardly through said 
boiler by way of the flue passage therein. 

8. A boiler having primary and second 
ary chambers, said secondary chamber rising 
above said primary chamber, an upright tu 
bular boiler located within said secondary 

, chamber, means whereby heat generated in 

120 

25 
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995,644 
said primary chamber may be directed to en 
counter said boiler at a point above the 
bottom end thereof and thence be directed 
to pass upwardly through said secondary . 
chamber alongside said boiler to enter the 
top-end thereof and thence pass down 
wardly through said boiler, an escape pipe 
leading from the lower end of said boiler, 
an auxiliary boiler located in said primary 
chamber below the water line of said tu 
bular boiler, means connecting the head por 
tion of said auxiliary boiler with said tu 

15 

20 

25 

30 

35 

with said 
40 

45 

50 

bular boiler, and means connecting the lower 
portions of said boilers. 

9. A boiler having primary and secondary 
chambers, said secondary chamber rising 
above said primary chamber, an upright tu 
bular boiler located within said secondary 
chamber, means whereby heat generated in 
said primary chamber may be directed to 
encounter said boiler at a point above the 
bottom end thereof and thence be directed 
to pass upwardly through said secondary 
chamber alongside said boiler to enter the 
top end thereof and thence pass downwardly 
through said boiler, an escape pipe leading 
from the lower end of said boiler, a drum lo 
cated above said boiler, pipes interposed be 
tween the head of said boiler and said drum, 
said pipes being arranged to provide a pas 
sage for water contained in said boiler adja 
cent the sides thereof, into said drum and a 
passage also for water contained in said 
drum, into said boiler at about the center 
thereof, an auxiliary boiler located within 
said primary chamber below the water line 
maintained in said drum, means connecting 
the upper portion of said auxiliary boiler 

rum, and means connecting the 
lower portions of said boilers. 

10. A boiler having primary and second 
ary chambers, said secondary chamber ris 
ing above Said primary chamber and said 
primary chamber having an outlet into the 
base portion of said, secondary chamber, an 
upright tubular boiler located within said 
secondary chamber and forming between it 
and the wall of said chamber a flue passage 
around said boiler in communication with 
the top end thereof, means for supporting 
and arranging said boiler within said sec 
ondary chamber whereby the lower portion 

55 

60 

thereof will be just adjacent the outlet from 
said primary chamber and the bottom end 
of said boiler will be closed from said out 
let and flue passage, an escape pipe leading 
from the lower end of said boiler, an auxil 

tubular boiler from a point about the center 
of the bottom thereof and the lower ones of 
said drums. - 

11. A boiler having primary and second 
ary chambers, said secondary chamber ris 
ing above, said primary chamber and said 
primary chamber having an outlet into the 
base portion of said secondary chamber, an 
upright tubular boiler located within said 
secondary chamber and forming between it 
and the wall of said chamber a flue passage 
around said boiler in communication with 
the top end thereof, means for supporting 

65 

70 

75 

and arranging said boiler within said sec 
ondary chamber whereby the lower portion 
thereof will be just adjacent the outlet from 
said primary chamber and the bottom end 
of said boiler will be closed from said out 
let and flue passage, a drum located above 
said boiler, pipes interposed between the 
head of said boiler and said drum, said pipes 
being arranged to provide a passage for 

80 

85 

water contained in said boiler from along 
the sides thereof, into said drum and a pas 
sage, also, for water in said drum from a point about the center thereof, into said 
boiler, at or about the center of the top of 
said boiler, an auxiliary boiler located with 
in said primary chamber below the Water 
line of said tubular boiler, said auxiliary 
boiler comprising upper and lower drums 
and a series of pipes connecting said drums, 
a pipe connection between the upper ones 
of said drums and the drum above said 
boiler and a back connection between the 
lower ones of said drums and a pipe con 

point at about the center of the bottom 
thereof and said back connection. 

12. In a boiler, a setting having located 
therein a grate and forming a combustion 
chamber above said grate, drums located 
within said combustion chamber above said 
rate and extending through the front wall 

of said setting, drums located outside the 
combustion chamber below said grate and 
extending through the front and rear walls 
of said setting, and a series of pipes extend 
ing through said combustion chamber and 
connecting the upper and lower sets of 
drums. 

13. In a boiler, a setting having located 
therein a grate and forming a combustion 
chamber above said grate, a drum located 
within said combustion chamber above said 
grate, and a drum located outside said com 
bustion chamber below said grate, and a 

liary boiler located within said primary series of pipes connecting said drums, each 
chamber below the water line of said tubular of said pipes being sectional in character one 
boiler, said auxiliary boiler comprising up 
per and lower drums and a series of EE connecting said drums, a pipe connection 
tween the upper ones of said drums and said, 
boiler and a pipe connection between said 

section of which connects with the upper of 
said drums and the lower section with the 
lower of said drums, and a joint connecting 
said sections, which joint is located below 
said grate. , 

90 

95 

100 
nection between said tubular boiler from a 

05 

10 
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14. In a boiler, a setting having located 
therein a grate and forming a combustion 
chamber above said grate, a drum located 
within said combustion chamber above said 
grate, and a drum located outside said.com 
bustion chamber below said grate, and a 
series of pipes connecting said drums, each. 
of said pipes being sectional in character 
one section of which extends into said upper 

drum and is expanded into the same and 10 
the other section of which connects with 
said lower drum, and a joint connecting 
said sections and located below said grate. . 

VASIL MACKAY. 
Witnesses: . . . . . - 

JoHN E. R. HAYEs, 
GEORGE LANGTON. 

  

  

  

  


