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UNITED STATES PATENT OFFICE.

| JOHN HILNE, OF BROOXLYN, NEW YORK.

No. 877,358.

' Bpecification of Letters Patent,

STEAM-GENERATING APPARATUS.

Patented Jan. 21, 1908,

Application fled Jauuary 26, 1007. Berial No, 354,042,
8

To all whom it mayy concern: '
Be it known that I, Joun MILNE, 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. _ .
This invention relates to steam generati
apparatus. Its object is the production o
a boiler with a plurality of drums and tubee
connected therewith, which are all inclosed
within one boiler setting preferably devoid
of bridge walls. The number of drams with
their tubes can be increased to any amount,
thereby securing steam enerating appara-
tus of any desired capacity. Partitions are
locatad hetween some of the tubes, by means
of which' the directions ‘of the gases and
praducts of combystion are divided, s0 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. Vertical tubes connect the drums i+
the boilers which are located in rows consist-

-ing of one or more lines which are se arated

85

40

from each other, and ‘arranged so that the
tubes will be staggered when viewed in direc-

" tions perpendicular to the lonFitudinal axes

of their drums, and are at the same time
located in parallei lines oblique to the lon-
gitudinal axes of the said drums. The inven-
tion is further characterized with isolated
feed chambers in some of the bottoni drums,
isolated steam chambérs in some of the up-

‘per drums, furnaces whith can he fired from
onos,lte sides, rollers supportifg each pair
of drumswith its tubes to allow for expansion

& novel arrangenient of blow off piping, and

45

other novel features described hereinaf ter.

" The invention is exemplified in the accom-|

panying drawings in which _
Figure 1 shoagsu front view of & boiler and

& Ppartial section as on the line 1, 1 of Fig. 2,

50

55

Fig. 2 represents a par Hal section of Fig, 1
on the line 2,2, and a partidl top view with
the covering removed, Fig. 3 is a section of
Fig. 1 on the line 3, 3, Fig. 4 shows a purtial
section of Fig. 1 on the'line 4, 4, on a some-
what peduced scale, Fig. 5 is a partial top
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
drums 20, 23 and 22, 25 are connected b

60’

the outer nests of tubes 26 and 27, and t¥e
central nests 28. The centrsl pair of drums -

21, 24 are connected by the outer nests of
tubes 29, 30 and the central row of tubes 31,
Each nest of tubes consists of parallel Tows
preferably in pairs-oblique to tﬁe longitudi-
nal axis of their drums. The distances be-
tween the rows of each pair of tubes bei

preferably less than the distance between the

pairs of rows. To be more specific the ver-
tical planes passing through the oblique
rows of tubes are inclined to the vertical
planes passing through the longitudinal axes
of the drims with x:'lﬁich they are,connected.
The inclinations of the planes.of the axial
lines of the tubes secures the etaggering of
tubes when viewed in directions perpendicu-
lar to the axes-of the drums.

The oblique parallel rows allow their easy
cleaning and replacement if necessary. The

85
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flow 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 mcirclement of the tubes with
the gases.
cated in rows parallel to the longitudinal axes

85

The tubes are at same time lo~

of the drums, and this disposition allows the.

easy insertion of baffles or partitions between
the tubes in the said parallel rows. Parti-
tions 40, 41 and 42 are shown in the nests 26,
27, 28 in longitudinal rows,
oblique rows, which latter have clear in-
clined passages hetwebn them. Partitions
32 are located between the alternate tubes
31 that connect the central pair of drums.
The said partitions form secondary cham-

90

joining the

95

bers 83, 34 with the nests of tubes.' The-

said partitions are preferably located in the
spaces in the said rows parallel to the 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 ot the drums.

¢ outside upper drums 20, 22 are con-
nected with the central upper drum’ 21 by
horizontal rows of tubes 43, 44 above the
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water line.in said upper drums, end the hori-

zontal rows of tubes 45 below the water line in

said drums, 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

each. with its lower leg-extending from the
suid.drum below the isolated chamber 80 hut
above the water line in the druny, and il
urpor leg conneeted with suid chamber S0,
Upon a nuinber of tubes in each of the rows
45 are suspended hangers 46 which. are ot-
tached to cover plates 47 having ' slits or
apenings 48, The cover plate covers the
vuhes 45, and openings 49 are formed in the
side walls for the cover plates. At one end
of said plates there extends the screw 30,
having the collar 51, which is held by the cap
52. The threads of the serew 50 engage
withi a threaded cap 53, attached to end wall
11 of the boiler. - .
The lower drums 23, 24 and 25 are con-
nected by the horizontal ipes 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 sccured an isolated feed chamber 60, pref-
erably with a removable ‘bonnet 61, into
which enter some of the tubes of the nests 26,
constituting the feed water tubes, One or

+ more feed ‘pipes 62 with valves 63 and 97

30

. . 'the latter are

35

. pipes

40

43

-are prefera

-holes with ‘covers

enter the ‘chambers 60. From the lower
sides and at the ends of the lower drums 2:
24 and 25 extend the vertical members 64 of
the blow-off 'pipin(i which connect with the
horizontal longitudinal members 65, and in
located the check valves 66,
The members 65 arc
members 67 having the. valves 68, Pi ing
69 oxtends between the members 67 and the
'62. . Indépendent blow-off piping 70
with va g\o 71 extends from the central lower
drum. ‘The lower drums 23, 24 and 25 arce
suﬁ)portcd on cradles 75 which latter rest oix
rollera 76, © .o oo TS
In the ‘uglpé’rend-' drunis 20 and 22 there
y located:the dry pipes 77 whiich
connget with the stoam outlet piping 78. . In

the c@tral'upppt' drum:21 is formed the iso-

“lated chamber 80 with: which the ‘tubes 44

connect. ' A’ dry: pipe ‘R1 in said chamber
connects with the -outlet piping 82. Man-
83 are. provided for-"the

upper drums and manholes with covers 84

) "91’ ?)rovigld-'d for the lower drums, . .

- ings for the ash’

60

10 steamn’ boiler as already. stated is in-
clowed by the. four walls 10, 11 and the roof

85.: =?l~‘ujeficlmmbers 86 are. formed ‘between-
5 the nests of tubes 27 and 29, . ' Furnace open-

Ings 87, with doorg88 are preferabl located
in both thy side-witHs 10 with suitn le open-

Q||)eni :with: doors: 90 are formed in the
side walls ‘to: ob

, tain: acooss to the nests of
“tubes 20, 27 and 28; und openings with doors
suid walls 10 to- obtain

91 are formed! in-the

aecess to the central row of tihes 215, 30 and

row.of tubes 31.::Qutlots 92 witly. duipers’

8593 carry away the products of combustion.

‘the outlets 92,

are connected by the cross-.

it doors S0 heneéath them.

- 877,385

) U shnf)ed! To operate (he invention, the boiler is
tubes 95 extend from the upper central drum, |

filled with water to the proper level as shown
in the upper drums and fuel ignited on the
grates. The hot gases will take up and
dBwn direetions by reason of the partitions
between the tubes, and practically horizon-
tal directions are given to the enses by reason
of the clear spaces between the tubes. The
products of combustion leave the boiler at
The feed water entering
through the foed pipes will pass through the
feed 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 aml 22 and then return
to_lower drums 23 and 25 through- the re-
maining rows of the nests 26 and 'down the
tubes of the nests 28, 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 to, the
lower portion of the central upper drum 21,
Then.it drops in the row of tu{)es 31 to the

lower drum 24 by reason of the insuldtion -
The product -

caused by the partition 32.
then rises in the nests of tubes 29 and 30:and
a§nin.'¢.nters the upper drum 21, A portién
of the produets generated leave the upper
drum 21 through the rows of horizontal tg,{
43, enter the drums 20 anid 23 above, the
water line, | |
the latter enter the isolated chamber 80 in
the upper central drum 21. Other ortions
of the products generated in the drum 21
enter the lower leg of the U shaped tubes 95
below the isolated chamber 80 and return

75

80
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ey .

95

then enter the tubes 44 , and from -

1¢o

through the upper leg into said chamber, -

The dry pipe 81 in the chamber 80 leads the
products generated to the steam outlet pip-
g 82, Tt will be noted that the steam also
leaves by
with the upper drums 20 and 22, _

. The swinging covet 47 is located with its
slots over the row of tubes 45 whien it is not.
desired to expose the tubes 43, 44 to the in-
tense heat of the gases of the furnace; and is
moved so that the slots shall be opposite. the

apuces botween.the tubes 45 when the fubes,

43, 44-are to-be exposed to the said intense
heat prodiicing su setheated ‘steam: Tt will
be noted . that ,tl\'e steam which travels
through the U shaped tubes tonnected with
the upper drum 21, leaves” the. lattor above
the water line and then enters the isolated

chamber S'O{ without danger of coming in.

contact with moisture in the other upper
drums, “The tubes with the two legs are
U-shaped,- although other forms of return
bent tubes may be-used. ¢ o
Haying described my invention I claim:
I.In a steam - generating apparatus the
combination of a phirality of urpo‘r and
lower drums, tubes .connecting - the. upper
and Jower drams, other tubes connecting

the upper drums some above and some be.

s s e

way of the piping 78 connected
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jj""»ytlppmt.‘;-of
. .. sontal tubes
" 10 over the horisontal

18

" s lower. drums, & row of tubes connecting the

S "y’.. m"".h‘
- “the latter tubes,

.50

low the water line in the
.drums’ y‘which@he

'$ « 3. The combination in
& plurality
nnectifig the u )per
low the water
tubes that are
water line, and -means

u , hori-
drums
) & Cover'
below the

- both above and

. 8..The combination in a dteam generating
apparatus of 'an upper drum and s lower
drum, outer nests of tubes connecting the
drums, and a nest of tubies cqnnecting the
drums between said outer pests, 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 sajd
axes, the tubes of each latter row being
red with'its parallel row next ad jacent,
partitions between some of the tubes of
said rows, that are parallol to the ‘aXes.
the: drurts, ol
4. The combination in s steam generating
paratus of two pairs of drums each com.
-prising an upper and s lower drum, nests of
ting -each - pair of upper and

8
AN

" _the
28 of

upper: drums, & second and lower row of

tubes -connecting the-said upper drums, a

~cover having openings over said lower row

.~ ~of tubes, and means 1o move said:cover to
. 96-diflerent positions. - ... . -

. 5. The combination in steam

generating.
of an. upper.. and - lower, .drum,
o ) . P : hd '"l' M
dated chamber in-  upper part of the upper | ¢
dmmh"mﬁ: steam outlet, a row of tuK:-.
‘connecting the'interior of the inolated chim-
- ber' with' the interic> “of :the upp.
vitlg - openings
; 1 means’ t¢
.46 to-different. positions; LTy :
-7 .6, The combij ion in’ a steam generating
/Apparatus of three pairs of drums, compris-
Ang itwo outer. pairs: and ‘one. central - pair,
outer pair of drums connected by outer

' upper. dfum,
suspended - from
move the cover

nests of tubes an ‘aninner nest of tuhes, the
tubes ih each neat forming parallel rows.

~axes of ‘their.
| ime forming rows
< ._.parallel to said axes, the tubes of each latter
+ 8§ row. . heing: staggered with. its. arallel row
: ‘next adjacent; outer nests.of tub connect-
Ing the central PAir of drums. disposed. and
located . as ¢ ~nests: of the outer pair .of
.. drums, a row.of tubes eonnecting the cen-
30 tral drums hetween the outer nests of tubes
connected therewith, and' furnaces between
the nests of tubes of the outer drums'and the
central drums, . . e W

7. ‘The combination in‘s steam Renerating
05 apparatus.of three pairs of drums, compris-

-~

“~

]ing two outer
each outer pair of drums connected by outer
.nests of tubes
tu
ing | oblique to the longitudina

drums and st the same time
parallel to said axes, the tubes of each latter -
row heing staggered with its

next adjacent, outer nests of ty
: ing
J ' my fo move said cover | located as the nests of the outer pair of
to different positions, ., - - - {d

apparatus of three pairs of
ing two outer pairs and one
outer pair of ¢
of tubes and an inner nest of tubes, the tubes

in each nest forming parallel rows obligue to
the longitudinal axes of their drums and at-

the same time forming rows paralicl to said

-axes, the’tubes of each
gered with its parall
outer nests of tubes !
‘pair of drums disposed and located as the
-nests of the outer pair of drums, a row of
tubes connecting
{ the outer nests of tu

“zontsl Tow of tubes
tral ‘drum:and - the
below the water line
lated’ cham|
central upper drum,
the isolated. chamber of the contral upper
drum and the upper. portion of ‘each outer
upper drum above
row of tubes from

water line therein, ,
upper druins’above the water line, o thigd
row of tubes

drum below :the water fine with each onuter ‘
-upper drum below the water line, u steam 129
outlet connected with the isolated chuimber

in the centra]
outer upper drums.

apparatus of three
ing two outer
outer pair of
Of tubes and
in each nest
the longitudinal axes of their drums and at 130

o
pairs and one central pair,
and an.inner nest of tubes, the
in ench nest formin . parallel ‘rows

axes of theiy
forming rows

}para]lel Tow
€ £ X8 connect-
the central pair of dfums disposed and 75

rums, a row of tubes connecting the cen-

tral drums between the outer nests of tubes
connected ‘therewith,
nests of tubes of the
central drums;
tween the up
outer upper «
the drums,
central upper. drum and each outer upper
drum sbove the water line
drums, steam outlets for
and means to feed the lower drums, .

furnaces between the
outer drums and the
a horizontal row of tubes be-
r central drum and the twe
rums .below the water line in
two rows of tubes between the

80

in_the upper
the upper drums,

steam generating .
drums, compris- 99
central pair, each .
rums connected by outer nests

8. The combination in a

latter row heing stag-
el row next ndjncent,
connecting the centra)
100

the central drums between -

8 connected therewith,
nests of tubes of the
central drums, a hori- 105
between the upper cen-
two ‘outer ‘upper drums
in-the drums, an iso- .
ber.in the upper portion of the _
y ‘8’ Tow of tubes between- 110

the water line, a second
the central upper drum
low its isolated chamber and above the 155
connecting with the outer

connecting the upper, central

upper drum and outlets for the

9. The combination in a steam generating
pairs of drums, compris- 135
wirs and one central pair, ench
lrums connected by outer nests
tubos, the tuheys

81 inner nest of ¢
rows obliqua to

forming parallel




4

. furnaces

10

16

the same time forming rows parallel to said
axes, the tubes of each latter row being stag-
geresl with its parallel row next
outer nests of tubes connecting the centra
pair of drums disposed and located as the
nests of the otter pair of drums, a row of
tubes connecting the central drums between
the outer nests of tubes connected therewith,

between the nests of tubes of the
outer drums and the central drums, a hori-
zontal row of tubes hetween the upper: cen-
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 porticn 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
Tow of tubes connecting the upper central
drum below the water [ine with each outer
upper drim below the water line, & steam
outlet connected with the isolated chamber

. in the central upper drum and outlets for the

.80

»35
40
e

.50
17
60

‘drum, outer nests of tubes

outer upper drums, hangers suspended from
some of the upper tubes connecting the up-
per drums, a cover haying slots suspended on
the hangers over the lower row of tubes con-
necting the upper drums, sfid means to move
the said cover to different positions.

10. The combination in a steam

generat-
ing apparatus of an u

per drum and a lower
connecting the
drums; and .a nest of tubes connecting the
drums between said outer nests, the tubes in
each nest forming 'pairs and parallel rows
obliqué 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 gredter 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 plufility of upper drums
and lower drums, tfibes 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 {rom

some of the upper drums, sn 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 hetween the outer

adjacent,.

877,356

drums, a partition between some of the tubes
of the Inher drums to partially insulate them
from the hot gases, and to produce a down

inner drums, tubes connecting the lower

‘circulation in the tubes connecting the said °

70!

drums, walls encircling the drums and tubes, .

tubes connecting the upper drums some of
the latter tubes embedded in the walls to pro-
duce circulation between the upper drums.
13. The combination in a steam generat-
ing apparatus of three pairs of drums, com-
prising two outer pairs and one central pair,

4]

each outer 1 ir of drums connected by outer °

nests of tub.; and an inner nest of tubes, the
tubes in cach 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 each latter row being

staggered with its

outer nests of tubes connecting the central
pair of drums disposed and located as the
nests of the cuter 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 graater than the spaces between
the tubes of exch pair in the same row, parti-
tions in these greater spaces. ‘

14. In a steam génerating apparatus the
combination of a plurality of upper drums
and lower drums, tu connecting - the
drums, blow-off pipinf extending from the
lower drums, isolated feed chambers in some
of the lower drums, feed pipes connecting
with said feed chambers conhnections ‘:be-
tween the feed pipes and the blow-off piping
to blow off the feed chambers. - .‘
~ 15, In a steam generating ap aratus the
combination ‘of three pairs of rums, each
pair comprising an upger and a Jower drum,
a blow-off pipe exten ing from the central
lower drum, a blow-off pipe extending from
each of the other lower ggums,' ipes con-
-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, & valve in each
of tl?e latter pipes, an isolated feed chamber
in some of the lower drums,
ing to each feed chamber, two valves in the
latter pipe, a connecting pipe between each
[ feed pipe. ﬁetween its valve and the piping
extending outward from ihe outer lower
drums, and outward from the valves in the
latter pffing. v ' , .

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.

Witnesses: o ‘
M. Z1MANSKY

M. H. Coox.

a feed pipe lead-
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parallel row next adjacent, .
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