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UNITED STATES PATENT OFFICE. 
JOHN MILNE. or BrooxLYN, NEW YORK. 

No. 877,855. Specification of atters Patent. 

scA-GTERATING APPARATUS. 

Patented Jan. 21, 1908. 
Applieation find January 26, 1807. Seriale, 354,042. 

To all whom it may concern: . 
Be it known that I, JoHN MnlNE, a citizen 

of the United States, and a resident of the borough of Brooklyn, in the county of Kings 
and State of New York, have invented cer 
tain new and useful Improvements in Steam 
Generating Apparatus, of which the following 
is a specification. o 
This invention relates to steam generati apparatus. Its object is the production o 

a boiler with a plurality of drums and tubes 
connected therewith, which are all inclosed 
within one boiler setting preferably devoid 
of bridge walls. The of drums with 
their tubes can be increased to any amount, thereby securing steam generating appara 
tus of any desired Ef Partitions are 
located between some of the tubes, by means 
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of which the directions of the gases and products of combustion are divided, so that 
portions of said gases and the like take hori 
zontal directions, and other portions take up and down directions. 
Tubes connect upper drums in the boiler 

over which is located a movable cover, in the 
nature of a damper, by means of which other 
tubes above those just specified may or may 
not be exposed to the intense heat of the 
gases. Wertical tubes connect the drums in 
the boilers which are located in rows consist 

.ing of one or more lines which are separated 
from each other, and arranged so that the 
tubes will be staggered when viewed in direc 
tions perpendicular to the longitudinal axes 
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of their drums, and are at the same time 
located in parallei lines ohlique to the lon 
gitudinal axes of the said dirums. The inven 
tion is further characterized with isolated 
feed chambers in some of the bottomi drums, 
isolated steam chambers in some of the up 
per drums, furnaces which can be fired from 
PE sides, rollers supportig each pair of drums with its tubes to allow for expansion 

a novel arrangement of blow off piping, and 
45 other novel features described hereinafter. 

The invention is exemplified in the accom 
panying drawings in which . . . 

Figure 1 shows a front view of a boiler and 
a partial section as on the line , 1 of Fig. 2, 50 Fig.2 represents a partial section of Fig. 1 
on the line 2, 2, Af pirtial top view with 
the covering removed, Fig. 3 is a section of 
Fig.1 on the line 3, 3, Fig. 4 shows a partial 
section of Fig. 1 on the line 4, 4, on a some 
plan view of a cover plate. 

The invention is shown comprising a boiler 
with the side walls 10 and end walls 11, with 
in which are located the upper drums 20, 21 
22 lower drums 23, 24, 25. The pairs of end so 
drums 20, 23 and 22, 25 are connected b 
the outer nests of tubes 26 and 27, and tie 
central nests 28. The central pair of drums 
21, 24 are connected bv. the outer nests of 
tubes 29, 30 and the central row of tubes 31. 65 
Each nest of tubes consists of parallel rows 
preferably in pairs oblique to the longitudi 
nal axis of their drums. The distances be 
tween the rows, of each pair of tubes being 
preferably less than the distance between the to 
pairs of rows. To be more Rei the ver tical planes passing through the oblique 
rows of tubes are inclined to the vertical 
planes passing through the longitudinal axes 
of the druims with 
The inclinations of the planes of the axial 
lines of the tubes secures the taggering of 
tubes when viewed in directions perpendicu 
lar to the axes of the drums. 

ich they are connected. 75 

The oblique parallel rows allow their easy so 
cleaning and replacement if necessary. The 
fiow of the gases of the furnace being at right 
angles to the longitudinal axes of the drums, 
secures with the staggered and oblique rows 
of tubes, the rincirclement of the tubes with 85 
the gases. The tubes are at same time lo 
cated in rows parallel to the longitudinal axes 
of the drums, and this disposition allows the 
easy insertion of baffles or partitions between 
the tubes in the said parallel rows. Part 90 
tions 40, 41 and 42 are shown in the nests 26, 
27, 28 in longitudinal rows, joining the 
oblique rows, which latter have clear in 
clined passages betwebn them. Partitions 
32 are located between the alternate tubes 95 
31 that connect the central pair of drums. 
The said partitions form secondary cham 
bers 83, 34 with the nests of tubes. The said partitions are preferably located in the 
spaces in the said rows parallel to he longi 
tudinal axes of the drums that separate the 
pairs of tubes, and which spaces are some 
what greater than the distances between 
each pair of tubes in said rows parallel to the longitudinal axes of the dri 1 ns. 

he outside upper drums, 20, 22 are con 
nected with the central upper drum 21 by 
horizontal rows of tubes 43, 44 above the 
water line.in said upper drums, and the hori, 
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O zontal rows of tubes 45 below the water line in 110 55 what, reduced scale, Fig. 5 is a partial top said drunis, a number of the latter being em. 
bedded in the side walls 10 of the boiler. A.' 
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number of returnbend preferably U shaped To operate the invention, the boiler is 
tubes 95 extend from the upper central drum, fillel with water to the proper level as shown each with its lower leg-extending from the 
said drum below the isolated chaniber S() but 
above the water line in the druni, and its 

s leg connected with sail chamber-St). lipon, a number of tubes in each of the rows 43 are suspended hangers ( which are ut 
tached to cover plates 47 having slits or 
tipenings 48. The cover plate covers the 
is bes 45, and openings 19 are formed in the 
side walls for the cover plates. At one end 
of said plates there extends the screw 50, 
having the collar 51, which is held by the cap 
52. The threatls of the screw 50 engage 
withia threaled cap 53, attached to end wall 11 of the boiler. 

nected by the horizontal pipes 55, which can 
constitute the grates of the furnace or grate 
bars 56 are supported on the same. In one 
or both of the lower drums 23 and 25 there 
is secured an isolated feed chamber 60, pref 
erably with a removable bonnet 61, into 
which enter some of the tubes of the nests26, constituting the feed water tubes. One or 

: more feed pipes.62 with valves 63 and 97 

SO 

horizontal longi 

enter the chambers 60. From the lower 
sides and at the ends of the lower drums 23 2 and 25ttend the vertical member 64 of 
the blow-off E. which connect with the 

tudinal members 65, and in 
the latter are located the check valves 66. 

35 The members 65 are connected by the cross members 67 having the valves 68. Piping 

The lower drums 23, 24 and 25 are coln 

60 cxtends between the members 67 and the 
pips 62. Independent blow-off piping 70 
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holes with covers 83 are provided for the 

with valye 71 extends from the central lower 
drum. The lower drums 23, 24 and 25 are 
EE on cradles 75 which latter rest oil rolera 76. . . . . . . . . . . . . . . . " 

end drunis 20 and 22 there In the EE a a a 
are preferely located the dry pipes 77 which connect with the stean outlet piping 78. In 
the tralippi drum:21 is forincid the iso 
lated chamber 80 with which the tubes 44 
connect. A dry pipe 81 in said chamber 
connects with the outlet piping,82. Man 
upper drums and manhole with covers 84 afprovided for the lower drums. . . . 
The stean boiler as already stated is in 

closed by the four walls 10,1 and the roof ... 85. Fischambers 86 are formed between 
3. the nests of tubes 27 and 29. Furnace open 
E. with doors B8 are preferably located in both the sidewalls 10 with suitable open 

P ings for the ash pit doors 89 beneath them. 
60 

sis 93 carry away the products of combustion. the upper drums some above and some ber 130 

penings,with doors; 90 are formed in the silo walls to obtainaecess to the nests of tubes 26, 27 and 28; and openings with loors, 
91 are formed in the sail walls () to obtain access to the central row of til's 24, () and 

, the outlets 92. 

in the upper drums and fuel ignited on the 
grates. E. hot gases will take up and 
diwi directions by reason of the partitions 
between the tubes, and practically horizon 
till directions are given to the gases by reason 
of the clear spaces between tie tubes. The 
products of combustion leave the boiler at 

The feed water entering through the feed pipes will pass through the 
feel chambers 60 and rise with steam that 
may be generated in the tubes of the nests 
26 connected with said feed chamber, enter 
the upper drums 20 airl 22 and then return 
to lower drums 23 and 25 through, the re 
naining rows of the nests 26 and down the 
tubes of the nests 2S, rising in the tubes of 
the nests 27, again entering the upper drums 
20 and 22 from which it enters the lower 
horizontal rows of tubes 45 on its way td, the 
lower portion of the central upper drum 21. Then...it drops in the row of E. 31 to the 
lower drum 24 by reason of the insulation 

PS caused by the partition 32. The 
then rises in the nests of tubes 29 and 30 and 
File the upper drum 21. A portin of the products generated leave the upper 
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drum 2i through the rows of horizontal tubes . 
43, enter the drums 20 and 28 above the 
water line, then enter the tubes 44, and from 
the latter enter the isolated chamber 80 in 
the upper central drum 21. Other portions 
of the products generated in the drum 21 
enter the lower leg of the U shaped tubes 95 
below the isolated chaniber 80 and return (30 

through the upper leg into said chamber. 
T fy pipe 81 in the chamber 80 leads the 
products first to the steam outlet pip ing 82. It will be noted that the steam also 
leaves by way of the piping 78 connected 
with the upper drums 20 and 22. . . . . . 
The swinging cover 47 is located with its 

slots over the row of tubes 45 when it is not 
desired to expose the tubes 43,44 to the in 
tense heat of the gases of the furnace; and is 
noved so that the slots shall be opposit the 
spaces between the tubes 45 when the tubes. 
3, 44 are to be exposed to the said intense heat prodicing superheated steam. It will 
be noted that the steam which travels through the U' shaped tubes connected with 
the upper drum 2, leaves the latter above 
the water line and then enters the isolatetl 
chamber 80, without danger of coming in 
contact with moisture in the other upper 
drunts. The tubes with the two legs are 
Ushapest, although other forms, of return 
bint tubes may be used. w 
. Having described my invention I claim: 1. In a steam generating apparatus the 
combination of a plirality of upper and 
lower drums, tubes connecting the upper row of tubes 31. . ; (butlets 92 withi. diimpers' and lower drums, other tubes connecting 
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low the waterline int. 
ing with the tubes connecting the drumsby which the area of the panages 

,tween said latter tubes inay be varied.' 
2. The combination in a team generating apparatus of a plurality of upper and lower 

. . . . . diim, tubes connecting the drums, hori .. Qntal tubes connecting the upper drums 
both boye and below the waterline, coyer 

10 over the horizontal tubes that are below the 
waterline, and means to move said cover to different positions. 

. 3. The combination in a bteam generating apparatus of an upper drum and a lower 
ls drum, outer nests of tubes connecting the 

drums, and a nest of tubes cqnnecting the drums between said outer rests, the tubes in each nest forming parallel rows oblique 
to the longitudinal axes of the drums and at 
the same time forming rows parallel to said 
axes, the tubes of each latter rqw being 
s red with itsiparallel row next adjacent, 
and partitions between some of the tubes of the said rows, that are parallel to the axes as of the dru . . . . . . . 

... 4. The combination in a steam generating 
apparatus of two pairs of druns each com: prising an upper and a lowerdrum, nests of tubes connecting each pair of upper and 

so lower drums, a row of tubes, connecting the 
.. EE is second and lower row of tubes connecting the said upper drums, a cover having openings over said, lower row 
of tubes, and means to move said cover to 5 different positions. . . . . . . " 

5. The combination in steam generating 
apparatus, of an upper and lower drum, ytter tube connecting the drums, an iso lated chamber in the upper part of the E. 40; drum having a steam outlet, row of tibes 

libers with the interior of the upper drum, a cover havirig openings suspended from 
. . . ; the later tube, means to move the cover 4s to different positions. . . . . . . 

6. The combination in a steam generating apparatus of three pairs of drums, compris 
ing two outer pairs; and one central pair, 
each outer pair of drums connected by outer 

so nests of tubes and an inner nest of tubes, the 
tubes in each nest. Ef parallel rows oblique to the longitudinal axes of their 
ahruns and at, the same time forming, rows parallel to said axes, the tubes dif each latter ... is owbeitsgered with its parallel row 
next adjacent, outer npsts of tubes connect ing the cental pair of drums disposed and 
located, as the nests of the outer pair of 
drums, a row. of tubes connecting the cen 

so tral drums between the outer nests of tubes 
connected therwwith, and furnaces between the nests of tubes of the outer drums and the central drums. . 

7. The combination in a team generating 

connecting the interior of the inolated chim 

a 

the upper drums, means. ing two outer pairs and one central pair, 
each outer pair of drums connected by outer 
nests of tubes and an inner nest of thes, the tubes in eloh nest forming, parallel rows 
oblique to the longitudinal axes of their 
drums and at the same time forming rows 
parallel to said axes the tubes of each latter 
row being staggered with its E. next adjacent, outer nests of tubes connect. ing the central pair of drums disposed and 75 located as the nests of the outer pair of : 

..drums, a row of tubes connecting the cen 
tral drums between the outer nests of tubes 
connected ther with, furnaces between the 
nests of tubes of the outer drums and the 
central drums, a horizontal row of tubes the 
tween the upper central drum and the two 
outer upper drums below the water line in 
the drums, two rows of tubes between the 
central upper drum and each otter upper 
drum above the water line in the upper 
drums, steam outlets for the upper drun 
and means to feed the lower drums. . . 

8. The combination in a steam generating apparatus of three pairs of drils, "onpris- 90 
ing two outer pairs and one central pair, each . 
outer pair of drums connected by oil trr nests 
of tubes and an innernest of tubes, the tubes in each nest forming parallel rows oblique to 
the longitudinal axes of their drums and it 
the same time forming rows parallel to said 
axes, the tubes of each latter row being stag gered with its parallel row next adjacent, 
outer nests of tubes connecting the central 
pair of drums disposed and located as the 
nests of the outer pair of drums, a row of 
tubes connecting the central drums between 
the outer nests of tubes connected there with, 
furnaces between the nests of tubes of the . 
outer tirums and the central drums, a hori 
zontal row of tubes between the upper cen 
tral drum; and the two outer upper drums 
below the water line in the drums, an is). 
lated chamber in the upper portion of the 
central upper drum, a row of tubes between 
the isolated chamber of the central upper 
drum and the upper portion of each outer. 
upper drum above the water line, a second 
row of tubes from the central upper drum 
below its isolated chamber and above the 115 
water line therein, connecting with the oute, 
upper drums above the water line, a thic 
row of tubes SF the upper.central drum below the water line with each otter 
upper drum below the water line, a stealil 120 
outlet connected with the isolated chainher in the central upper drum and outlets for the outer upper drums. . 

9. The combination in a steam generating 
apparatus of three pairs of drums, compris. J25 
ing two outer pairs and one central pair, ench 
outer pair of drums connected by outer nests 
of tubes and an inner nest of tubes, the tubes in each nest forming parallel rows’ obliqui to 
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os apparatus of three pairs of drums, compris. the longitudinal axes of their drums and at 130 
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the same time forming rows parallel to said 
axes, the tubes of each latter row being s gered with its parallel row next adjacent 
outer nests of tubes connecting the entral 
pair of drums disposed and located as the 
nests of the outer pair of drums, a row of 
tubes connecting the central drums between 
the outer nests of tubes connected therewith, 
furnaces between the nests of tubes of the 

O 
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outer drums and the central drums, a hori 
zontal row of tubes between the upper cea 
tral drum and the two outer upper drums 
below the water line in the drums, an iso 
lated chamber in the upper portion of the 
central upper drum, a row of tubes between 
the isolated chamber of the central upper 
drum and the upper portion of each outer 
upper drum above the water line, a second 
row of tubes from the central upper drum 
below its isolated chamber and above the 
water line therein, connecting with the outer 

' upper drums above the water line, a third 
row of tubes connecting the upper central 
drum below the water line with each outer 
upper druim below the water line, a steam 
outlet connected with the isolated chamber 
in the central upper drum and outlets for the 
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Outer PE drums, hangers suspended from 
some of the upper tubes connecting the up 
per drums, a coverhaying slots suspended on 
the hangers over the lower row of tubes con 
necting the upper drums, a?id means to move the said cover to different positions. 

10. The combination in a steam generate 
ing apparatus of an upper drum and a lower 
drum, outer nests of tubes connecting the 
drums, and a nest of tubes connecting the 
drums between said outernests, the tubes in each nest forming pairs and parallel rows 
oblique to the longitudinal axes of the drums 
and at the same time forming rows parallel 
to said axes, the distance between the pairs of tubes being greater than the distance be 
tween the tubes of each pair, partitions in the said greater distances in the said hori zontal rows. 

11. In a steam generating apparatus, the 
combination of a Eig of upper drums 
and lower drums, tabes between the upper 
and their accompanying lower drums, tubes 
connecting the upper drums below the water 
line therein, return bend tubes with each of 
the legs connected with some of the upper 
drums above the water line, outlets from 
some of the upper drums, an adjustable cover 
over the tubes that connect the upper drums 
below the water line to control the amount of 
heat to the tubes directly above them, and 
means to protect the upper drums above the 
water line from said heat. . . . 

12. In a steam generating apparatus the 
combination of a plurality of upper drums 
and a plurality of lower drums, tubes con 
necting the outer drums and tubes connect 
ing a pair of inner drums between the outer 

877,856 

drums, s partition between some of the tubes 
of the inher drums to partially insulate them 
from the hot gases, and to produce a down 
circulation in the tubes connecting the said inner drums, tubes connecting the lower 70 
drums, walls encircling the drums and tubes, . 
tubes connecting the upper drums, some of the latter tubes EEE 
duce circulation between the upper drums. 

13. The combination in a steam generat 
ing apparatus of three pairs of drums, com 
prising two nuter pairs and one central pair, 

the walls to pro 
5 

each outer 'ir of drums connected by outer 
nests of tub. 3 and an inner nest of tubes, the 
tubes in each nest forming parallel rows ob 
lique to the longitudinal axes of their drums 
and at the same time forming rows parallel to 
said axes, the tubes of As atter row being 

80 

staggered with its parallel row next adjacent, . 
outer nests of tubes connecting the central 
pair of drums disposed and located as the 
nests of the outer pairs of drums, a row of 
tubes connecting the central drums between 
the outer nests of tubes, the tubes in the rows 
which are parallel to the axes of the drums 
being located in pairs, the spaces between'the 
pairs being greater than the spaces between 
the tubes of each pair in the same row, parti tions in these greater spaces. 

14. In a steam generating apparatus the 
combination of a plurality of upper drums 
and lower drums, tubes connecting - the 
drums, blow-off E. extending from the 
lower drums, isolated feed chambers in some of the lower drums, feed pipes connecting 
with said feed chambers, connections'-be 
tween the feed and the blow-off piping 
to blow of the feed chambers. 

15. In a steam generating apparatus the 
combination of three pairs of drums, each 
pair comprising all E. and a lower drum, 
blow of pipe extending from the central lower drum, a blow-off pipe extending from 

each of the other lower SE E. CO 
necting the pipe extending from the central 
lower drum with the pipes extending from 
the outer lower drums, chetk valves in the 
latter piping, pipes extending outward from 
the pipes of the outer drums, a valve in each 
of the latter pipes, an isolated feed chamber 
in some of the lower drums, a feed pipe lead 
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pe 
feed pipe. 

y 

M. F. Cook. 

ing to each feed chamber, two valves in the 
a connecting pipe between each 

between its valve and the piping 
extending outward from the outer lower 
drums, and outward from the valves in the 
latter E. Signed at the borough of Manhattan in the 
county of New York and State of New York 
this 23d day of January, A.D. 1907. 

JOHN MILNE. 

latter pi 

Witnesses: M. ZIMANsky 
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