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UNITED STATES PATENT OFFICE.

WILLIAM FRANK BROWNE, OF NEW YORK, N. Y., ASSIGNOR TO HYDRO
CARBON STEAM GENERATING COMPANY, OF SAME PLACE.

IMPROVEMENT IN STEAM-GENERATORS.

Specilieation forming part of Letters Patent No. 208,790, dated October =, 1”78 application filed
December 3, 1877,

To all whom it may concern :
- Be it known that I, Wi. FRANK BROWNE,
of the city, county, and State of New York,

- have mvented some new and useful Improve-
~ments in Steam-Generators; and 1 do hereby
declare the following specifications and draw-
-1ngs to be a full, clear, and exact description
~and representation thereof.

Similar letters, figures, and signs refer to

~corresponding parts in all of the diagrams.

FFigure 1 represents a vertical section of the
(lram, boiler, fire-box, and ash-pit of a steam-
generating apparatus; also a section of some
of the water and steam connections, as seen at

- the right of the figure.

VI1II indicates the base of the apparatus, I
being the ash-pit above, and K a tuyere-pipe
for the admission of air therein, which rises
through the grate G and coal 1I to the fire-
box or combustion -chamber III. T repre-
sents a fire-clay lining, and I' an aperture
therein, covered by the door I. |

M M is a rim or flange, preferably cast with

~that portion of the apparatus constituting the
furnace, ash-pit, and Dbase.

This portion is
most easily made of cast-iron, although Dboiler-
plate or other suitable material can be substi-
tuted. Upon the rim M projections or ver-
tical flanges, annular or partly so, may be
cast or otherwise secured thereto, for the pur-
pose of guides, against which the staves or
sectors L () and outer case, N, are placed.
These projecting flanges determine the width
of the annular flues formed by the staves and
outer case.

J represents an opening in tlie partition L.
Through a series of these openings the draft
and heat escape to the outer flue, |

The partition staves or sectors (Q are pro-
vided with a flange attheir lower ends. These
flanges are bolted to the rim M, thus forming
a complete cylinder. The top of this cylinder
can be held together by a hoop, or an equiva-
lent device. |

The partition I:is provided with a flange
both at its top and bottomn ends, the bottom
flange being secured to the rim M, while the
top 1s firmly secared DLy & flange projecting
from a curved rim or ring, O. The partition-
walls 1, are provided with openings J, commu-
nicating with flues V and X.

1V 1s a hot-air chamber, filled with steam-
generating coils A A/, B B/, C C/, and D D,
Flue V? contains hot-water coils % %/, while
flue X2 contains cold-water coil I. VI repre-
sents a flue or steam-drum chamber, in which
the drum XIII is located. |

Z 7/ are the heads of the drum. e ¢ are its
flues. The pipe & is to take the condensation
from the steam-drum and conduct it away. #
and z represent the section of a damper which
rests upon the drum-head Z. .p indicates the
openings within said damper, and v a handle
opening and closing the same. Mis a steam-
eduction pipe, which conducts the steam from
the drum XI, being a safety-valve in connec-
tion with the same.

IX 18 a damper for regulating the draft to
the turnace. I/ represents a steam-pressure
gage. N1l i1s a steamn eduction and induction
pipe, leading from the steam-generating coils
A A, &e., to the steam-drum. R and R/ are
valves controlling the flow of steam on its
passage from the steam-coils to the drum, also
to control the action of the steam within the
coils A A/, &e.

S is a T, its run being vertieal and commu-
nicating with the top and bottom of the steam-
coills A A/, &ec., while its outlet discharges
intg the steam-pipe XII.

Q and Q' are nipples connecting the valves
R and R’ with the combination quadruple T-
flanged union-connection T and TV, which con-
nect with the steam-coils A/ B/ C' D/, g¢is a
pipe connected to the lower outlet of the cross
T/, for conducting the condensation from steam-
pipes and unconverted water within the steam-
coils A’ I3/ C/ IY to the quadruple L.-conneec-
tion .

On opening valve 5 the water escapes
through the horizontal pipe ¢ to the pipe 7/,
thence to the trap VII, whence it becomes
discharged through the pipe j.

X Y/ represent a section of two quadruple
unions, into which water is injected previons
to its delivery into the steam-generating coils
A A" B D/, &e. The delivery is effected
through the stand-pipe m and its conneecting-
valves 1, 2, and 3; also, connecting L #! and
T n. The L #' and T » are connected to the
opposite ends of an internal spray-pipe, a! and

| @, throngh which the water passes, and is
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Sovcontavasthe thread cut upon the spray-pipe and within
v ooits counterpart -within the lmbhmg is finer |
oo than the thread upon the eirenmference of the
soerolcereess ' bushings it will ' be necessary to turn the bush-:
o ang onto the spray-pipe: until the end of the
Coosiiniiio o sprayspipe projects-through the bushing, after |
covsinnnenrwhich the: bushing‘ can beturned into the con-:
BAREET ~While the bushingis being turnedﬁ'
' -;;-;;zQe:ffé'::azi;sz:émto the cmme(*tmn T the ends of : the:

oo pipes advanee beyond the face of the: bl‘lbhll’lﬂ‘éi;é
s o sutiiciently s to form a mpple m I‘ECQIVG ﬂm%
e :;-'ffafffiéé:.é%;a%zig:zzf;cimnecting Lonband Ty &eon iy
e am aware that uﬂier‘ devwes nmy or can |
be employed to efl f-et or m*vmnphsh a sumlar
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o spla,yed h"om .-.md mtt tlm mlmnmhnﬁ Nalsa;
L i is a (Illddl‘llplﬁ L aml union- cmmeetun?:%
e -'5,5“55é‘;aé;%%.fé’:éwhlch 18 conniected by me ma of the nipple m*
i tor @ serles of conneeting T
oo lentsy for the purpose - of conducting water |
s droms and blmvmg off the internal spray: -pipes |-
o qatbib el ddl
v blow off these ﬁaprm" pipes, valve 4 anust be
e openedy thus qllomng the xmtw ‘m paaa oﬁz;é‘
: *’:5'?e-f;'zfs'ia?;thmugh the pipes 'y ST
g oo represents . one ot as series ot bubhmga,w-
-;..-;.:-;;;;iz;:;z;zé.szfm*mmrr a: counection ‘between the series of:
S spray-pipes and the (-mnbmqtmn qmdmp]e
T &11(_1 ﬁﬂ:ﬂge llﬁlmi. S R R ' RN

ASee Fig. 10.)

~The regulation: tln‘eadb are: unt mmn .fmd
Ther'eﬁwe., as

L represents a series: nf cmsaes, 15\5.111»:.:"11 are!’

A’ B'C’'D’. These water-coils are constructed
as shown, and may be in contact with the fire,
as represented in the figure. These water-
colls are welded or otherwise connected to the
steam-coils by a tapering connection. The
space between the steam-coils A’ B/, &e.,
should be sufficient to allow a free circulation
of water; also, to blow out whatever scale or
sedimentary deposit may accumulate within
sald space. The space need not necessarily

be above one-half inch between the inside of

the outer pipe and outside of the inner pipe to
accomplish the purposes above stated.

VY represents an L-union connection beneath
the series of crosses U!, &e. This L-union is
connected to the crosses by the nipple f.

In order to blow off and draw the water
ifrom the water-coils, open valve 0, and the
water will run off through the waste-pipe j.

s 1s a bushing, which represents a series,
and connects the lower ends of the steam-coils
with the series of crosses Ul, &¢. The steam-
pipes project through far enough to form a
close nipple to receive a flanged bushing, as
shown 1n If1g. 4.

X2 reprebwts a reservoir for water, which
is intended to feed the water-coils A B C D
by means of their connecting-pipes 7. The
water in this reservoir should not be at a
greater level than the limited water-line in
the coils. At that level an overflow must be

's, or 'their equiva-:

In 01"‘{19 o

Linto the steam-coils.

.' '_;;z;;z:;f;.z;;;:u-emmeeted to a correspondding series: of water- |
~ o boller coils, A BB C D, which are external |
coopipes surrounding the Steam -generating pipes | -

inthe water-coils;

“theprineipleis ecorreet.

‘provided for, so -as to prevent an overtlow ...
‘Should: the water flow . .
over into the steam coils it would pass off =
through the conuection W. to the: trap; butooooo0
wvhen the overflow:is in the- reservmr \ ﬂlﬁzfizzﬁfé-?iifi-é;.;f%é;:?“:
water will be trapped oft by pipe®’. .
Vet'ﬂ(}w ﬁf'
wvater from the reservoir, which: might be oc-
‘casioned by the great: pressure within the. o
-steam-coils, I eounect the pipe k, leading ...
~of from the bm'tﬂm of the: steam-drum, with the: ...
‘reservoir, for the purpose of equalizing the. ..
~pressure within said reservoir. SO i)
-essary that the pipe & should connect with the oo
bottom of the drum, as shown, as steam taken. .0
i from any: other: part of the ‘ll}pal*atus willoo
‘accomplish the same purpose; but whenap-
-plied to the bottom: of the drum Atewilleon-o
duct all of the condensation imm satd o drame oo
to said reservoir, where it will escape through -~

In order to prevent any undue

‘Butif there 1is.a seareity of water within . .00
the water-coils, occasioned by its: conversion .. . . .
‘into:steam, said condensation from the dram o
‘will assist in supplying the deficiency, and, ..~
=gbemg already at the boiling-point, it will ve-
qquaire but-a few addr.tmnal degrees ﬂf hmt m
a*-éwmpletﬁ its conversion. EHERHEE E NI F LR
1 The reservolr and m*erﬂmv as. Shcwn in; I‘ln
1,.3]}1)03{?.&1; a higher level.‘than the water with- 000
bmlsequentlv | E)JS"Eah(}W]I'?éféa??ef;?5?';E-H';E;ié';i-f;';zf
- -s;%lt cannot be operated as desarlbeda althougly: oo
Forabetter ‘Ll‘l‘ﬂﬂ”@-553?5.:5;éf.:5555513'5;-:?.5?3;
ment and. dewrlptmn Oi tlus prmmple, BOC: ]

Fig. 10,
lﬂg’
steam- drum, ¢ being the flues through which
the heat escapes. Iig. 3 represents a damper,
shown in Fig. 1 as placed on the drum-head.
> is the base or stationary part of said damper,
while p is the movable part. This damper 1s
held in position by the nipple which conneets
the drum-head with the L, as shown in the
fioure. The damper, when closed, prevents
the heated current from entering the stack by
way of the flues, and causes the current to
pass downward through the annular flue V,
whenece it escapes through the openings J aml
rises throngh the annular flue X, whence it
passes upward through an annular flue sur-
rounding the drum, thence escaping through
the stack. I located the drum in the position
shown for the purpose of avoiding the con-
densing-siuface which it would possess were
it exposed to an ever-varying temperature of
heat-absorbing atmosphere. The heat derived
from the source above mentioned would be lost
were it not so utilized. Consequently what
is saved at this point is a saving upon the
grate. The tubes ¢ ¢ also assist in keeping the
steam at a high temperature, and assist very
materially in wnvertmn* the aqueous particles
which may or will pass into the drumn by the

action of the steam-current.

Steam generated in a spiral boiler will force
out a part of the water which was forced in.
This wateris carried by the action of the steam

- -!zi:a'|i::;i:ii.i::i-ié::Ii;ﬁigiiiii!iii:i’dﬁ;ﬁﬁiiiiml|l

It 1snotnee-......0

repm%eﬁts a top plan cat the- tubular-;f@v::f?:ff«???f?::z

g g . o




into the drum, where 1t separates from the
steam and accumulates in the bottom of the
drum; and unless a trap or its equivalent is
employed to convey the condensation away,
the drum soon fills with water, next the pipes,
and lastly the boiler, which destroys the steam-

producing capacity of the boiler until the wa-
ter 18 removed.

To obviate the difficnlty of flooding the

drum, a trap has been heretofore employed
while, if the arrangement of the drum had

been such as I hzwe shown the trap would not

have been so serviceable; but all of the diffi-
culties to be encountered do not exist within
the drum, for I am aware that spiral boilers

-have been and are being constructed in such a

manner that they g
deal of frouble.

In ordinary coil boilers the variableness of
the steam-pressure does not depend wholly

oive the operator a great

upon the heat. Even if the heat did not vary

a degree during ten hours, the indicator would
still fluctuate, because that long continuous
coll cannot be kept at an even degree of heat
so long as cold water is being 1n3eeted into
one of its ends and steam taken out at the
other.

Now, when steam passes over an alternat-
ng and heat-varying surface, such as a spiral
pipe will afford, it euddenlv exp&nde and con-
tracts, aeeerdmﬂ to the intensity of the heat
through which it passes. Therefore when the
steam passes over an intensely-heated surface,
a sudden expansion occurs, and a check 1s
oiven to the injector, the 1nc110et01* records a
a high pressure. Now, during this check of
the 111]eet0r or pump the Steam has escaped
through the safety or motor. Consequently the
pxeseure has decreased, and the injector is

gain set in motion, and is now forcing more
x\ auter into the bmler, and will continue to
until a fresh supply of steam arrives at the
superheating-point, when the above-described

-action Is again repeated.

Now, the object I have in view is to intro-
duce new features, 5o as to make the appara-
tas more perfect as regards its mechaniecal
construction, durability, steam-generating ca-
pacity, and economy in fuel, which will be
fully set forth in the descrlptlon of the opera-
tions end advantages of my invention.

IF1g. 4 15 a horizontal sectional plan view of
! Steam-genemting apparatus. This seetion
cuts through the outer case, N, and the two
portions forming the flues X? and V? on a
plane with the bottom coils, or the water-coils
at ¢ x, Ifig. 1.

11T dlC’Lfeb the combustion chamber, while
A B CD represent coils wifthin said clnmber
These colls are broken, so that the ends of eacl
setareshown. Theends projecting from thefur-
nace are represented in section for the purpose
of affording a better view of the construction.

The crosses Ut U? U? U*are also in section,

-and are connected to the water-pipes A B, &e.

The tlange-unions s s! §% s* are connected with
their respective crosses Ul &e., and steam-

| in the lower connection.

generating pipes A! B!, &e.  Also their Hanges
are bolted to corresponding flanges upon the
combination quadruple T-flanged union T".
Packing should be placed between the two
Hanges.

0 o' 0° 0° represent bushings, which secure
the ends of the internal spray-pipes ¢ b ¢ d.
n n' n* n* are T's screwed onto the ends of the
spray-pipes.

U isa quadruple LL-union. (See Figs. 1 and
10.) V?is a similar union. This union con-
nects with the four crosses. (See description
of IF1g. 10.)

Fig. 5 represents a broken section of the
furnace and rim M, also of a quarter-section
of the partition forming the flue X2, in con-
junction with case N. This view i1s to repre-
sent more fully the arrangement for support-
ing and securing the bottom coils. A projec-
tion, ¢, with recesses therein, is cast upon the
rim M. These recesses are made to fit the
different-sized pipes. A capped flange, ¢, is
cast with the partition, and with recesses cor-
responding to /. This flange acts as a binder
for the bottom coils. -

FFigs. 6 and 7 are views of the combination
quadruple flanged T and union connection.
This connection is made 1n the manner shown,
and cast 1n one piece. The curvature of the
cylindrical portion and the varying
the flanges to said cylinder are for the pur-
pose of conforming to the faces of the flanged
bushings which are connected with the four
crosses Ul, &e.

The reason why the angles of the face of the
flanged bushings vary is because their axial
line proceeds from a common center. Again,
the reason why their faces are not in a curved
plane or are of a circle desceribed from a com-
mon center is this: The pipes forming the spi-
ral boiler A A’, &c., decrease 1n size as they
approach the center for obvious reasons. Con-
sequently the four crosses connecting with said

pipes vary correspondingly in size, while their

centers are upon the arc of a cirele described
from the center of the coils. This being so,
the plane of the face of the bushing s’ will be
nearer the center of the circle than that of s%,
sty and . By reason of this difference the
necks of the flanges on T/ will, to meet the re-
quirements, vary accordingly.

The center of the manifold 1Y 1s on the are
of a circle deseribed from the common center,
also connections U and V.

I do confine myself to the special parts de-
seribed above, 1Y U, for these parts can be sub-
stituted by the use of regular fittings without
changing the principle involved.

IFig. 8 is a sectional top-plan view of the
outer case, N, the partitions () and L, steam-
generating coils A/ B/ C/ 1)/, hot-water coils
k k', and cold-water coil I also, a horizontal
sectional view of the upper connections, and
a plan view of the eoxrespoudinn lower con-
nections, described m Ifigs. 4, 6, 7.

The Inrte Tand Y ared upheetee of TV and Y’
(See IMigs. 4, 6, and 7.)
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1 These upper connections are upon the same |

.+ arcs of circles as those of the lower; but their !
0 positions are reversed, as seen in the figures.:
o 16 1s:not absolutely necessary that their posi-
. tiens should: be reversed, or that thev:should |
o extend to the right and left, as seen in thefig-
. ure, for they may be placed one directly above:

. the other, either with or without reversed po-:

- oositions; but for the sakeof conveniencein bend-:
oo 1ng the coils and securing them in position,
o0 and for making up the necessary connections
1o 1n constracting a large boiler of from forty to
1+ onehundred horse-power, I prefer the arrange-
o ment as shown; but in boilers of small pow-
... ers, when less anmunt of coils 1$ requwed theé
SRR ERRE ;mrmectmns need not be so elaborate. 1
. The arrangement lierein shown is canscepn-i
ihlb of a great variety of modifications, all of
. which will accomplish eq mlh ;m(ad ﬂml eqnm*
-:--:wa;;;qlentreaults_;e.=;w@--:
oo X s an induetion- 1npe, thmugh W lm,h the;
ERREERE N water is forced into the bottom of the outer
il eolly i theneeupward through said coil, whence:!
i1t makes its exit into the T
ooodividesyand is foreced  through: the pipes HY
0o and I tothe L.-connection, whenee it is turned.
0 downward, and enters the hot-water coils' k' &/
. at their botmm ¢olls, thence passing upward |
1 andmaking its exit from the said coilsthrough |
0 the pipes d, GY, and TV into the quadruple con- |
' nection Y and Y". _
.+ the internal pipesa' i/ ¢/ d’, and is sprayed out:
oo 1nto the steam- genemtmg Ui)ll*n nhere 11; 1<:§
S ;com*erted into steam: EEREEE
g 18 al blow-off! I)'ﬂ]}e 1‘:0 the mternal 1npea,,éé
SERRREES ;whllefm the blow-off to the crosses UL, &e.
IFig. 9 represents a quarter section of the

partition 1.. At the base of this section the
binders wlhich cover the series of pipes which
project from the bottom coilsare shown. These
binders are cast with the section also the sup-
ports for the pipes extending from the top
coils, which are represented at I’’. The bind-
ers which correspond to these supports I’/ will
be seen 1 Fig. 1 at I’. These are cast with
the curved flanged ring O, on which the lower
drum-head rests.

Fig. 10 is a view of an exterior elevation of
a steam - generating apparatus. This view
shows an arrangement of pipes and fittings
which controls the action of the water and
steam without and within the boiler.

The operating of the above-deseribed in-
vention is as follows: In order to commence
the operation of generating steam, the water-
cm‘..s should be hlled with w ater ml(l then a

fire built in the furnace, which will soon heat
the coils enough to convert said water into
steam, which will be sufficient to start the
puamp or injector, after which water will be
forced through the water-induction pipe K’ J
and into the cold-water coilat 2’. After pass-
ing through this coil it is forced into and
through pipes II’ and I, and then passes
through pipes »* i into the bottom of the hot-

ater coils, thence passing upward through
said coils, and then out through the pipes G/

- E/, where it

‘Thence it is forced into |

- B Py

LS.

ternal spray:pipes.

éplpo m: and. valv
through valve
connections

and I’ mto the  quadruple connections Y Y700 00
1t 1s:then forced from the connection Y up
 through the series of pipes 2* 2° #* o’y whence =+
1t ‘turns through the L’s n n® nal 111th the se-
| ries of - mtermE spm} plpes, a‘ b‘ c’ d’ ass seen SEEREERES
im]ﬁxgﬁ
q 4 qﬁ q are bushmgs thmugh whwh the SEREERREE
;sprm -pipes project and receivetheir respective
wh w? w® w* are flanges in T-connection. . 1
" The water in Y’ is forced down through: & .- -
series of pipes, a! a* ¢® %, into the T’sav'«* . =
4, whencee it turns into the lower: Gllﬂb of ﬂle SEREERREEEE
%spm} -pipes « b c d, as seen in Kig. 4.
0 0t 0% o?are bushmgs, through . whlch thﬁ
;s:pray -pipes project and eonnect with the T’s. .
8 5! s? & are flanges belonging to connectionT/. -
mhm? m® % are pipes connecting the L’s with =~
the connection U, .and are used to draw aml i

blow off the water and sediment from thein.
This water is ;dmwn;@ﬁ SERRREREE
éthmugh the water-pipe ¢ by turningvalve 4. =~ = =

The drainage from connection Y is _throﬂgﬂ
2, then  into: Y/,

flfzs.

ter-coils A BB C D, should always be kept full
of water while steam is being generated. It
can be supplied with water by an inject-
or or other means—as, for instance, the con-
densation of steam within the drum—and
water carried over by the action of steam from
the boiler into said drum will be conducted
through the pipe I into the quadruple connec-
tion V, thus filling the crosses U! and the
water-coils A, &c., until the water rises in said
coils to the level of the overflow A4/ in the pipe
h, after which the surplus water will pass
through the overflow-pipe into the trap.

As the steam-drum is surrounded by heat
and 1ts condensing - surface destroved the
means herein specified for keeping the water-
coils full will not be sufficient to meet the re-
quirements, unless there should be a greater
amount ot water forced into the boiler than
can be converted into steam. When this is
done a sufficient amount of water will be ear-
ried over into the drumand return by the water-
coils, as aboveset forth. Another meanswhich
should not be overlooked is this: Whenever

the coils are supplied with a greater amount
of water than the steam-generating capacity
of the boiler-coils will admit of, a portion of
sald water, minus that which is carried into
the drum, w111 gravitate to the water-coils,
thus keepmg them full to the overflow- pomt
K. Now, by a judicious management by the

th_ence .
e 3, plpe a'y T my pipe m‘:,:intn ?
J, thence through pipe ¢ to waste- -
pipe. Also, the water may pass by the wa;} of
pipe 1’ through valve 7, thence into pipe X',
%aud then thmughabmnch pipe. (Not bhﬁwn.) SERRRERRRE
V1 WY are vertical check-valves, to prevent SEEEEREEE
Swater from being forced baeck into the cold- - = =
water coil.  Also, check-valvesshould be used ' = =
ébetween the het W%ter {}011‘3 zmd the c:pm\-
Illl}eb EERE RN .
;3 are: lnpes eanneetmn' tlua crosses UE SEEEEREE RN
_ é&c., (see I'ig. 4,) with the cmmectlon V. Tlns SEERERERENE
connection, wlmh communicates with the wa- =~
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operator ot this boiler, these water-coils can,
by either one separately or by a combination
ot the two means above cited, be kept full to
the overflowing-point without the use of an
1njector. | |

A water-gage, although not shown in the
drawings, should be connected with the over-
flow-pipe 2. This gage will serve as a means
of determining the amount of water to be
torced into the coils, for a greater amount than
1s necessary to keep the water-coils full will
overflow and pass off through the trap. Conse-
quently an amount of heat equal to that con-
tained in the water which overflows and passes
off through the trap is lost.

Furthermore, if a steam-drum is situated |

outside of the furnace-heat and its surface al-
lowed to become a condensing-surface, then
the condensation from said drum may be equal
to the evaporation in the water-coils, whereby
the water-coils will be kept full without the
aid of any other means. Also, a regulator can
‘be employed to regulate the quantity of water
forced through the induction-pipe X'. There-
fore it will be seen that, after all parts are
properly adjusted and a self-fuel-feeding at-
tachment which I have in view be adopted,
the apparatus will become automatic in its
action until another supply of fuel is required.

The induction-pipe X' is provided with two
branch induction-pipes, K/ I/. These branch
-Pipes connect with the connections Y and U,
- tor the purpose of showing that cold water can
be injected into the internal spray-pipes with-

out having to pass through the cold and hot

water pipes I and & ¥/, although cold water
should never be introduced into the interior
set of steam-generating coils, A’ B/ ¢’ D/, for
the reason that it is unnatural and injurious
to subject a useful element to an extreme de-

gree of heat and cold, as would be the case |

were cold water to Le forced into a red-hot
boiler.

The device for keeping water within one or
more coils at the bottom of the spiral boiler,
as fully shown in Fig. 1, obviates the difficul-
ties heretofore experienced in the burning out
of the bottom coils, or those which come in
contact with the flame.

Now, as the coils are kept full to a certain
point, as described in the foregoing part of this
specification, there can be no dry heat within
thecoils. Consequentlyoxidation cannot be so
rapid as if said coils were dry and filled with
superheated steam.

As long as water remains in the coils moist
steam will be ascending therefrom and filling
the coils above, which in this instance serve
the purpose of a steam-drum; but when water
18 sprayed through the internal pipes into the
Interiors thereof, they then become generators,
and their interior surfaces aré active in gener-

ating steam, which is- allowed to pass off at |

either end of the coils into the quadruple
connections I’ and TV, thence escaping up and
through the stand-pipes Q and Q’, through the
valves R and I¥/, to the central connecting-T,

S, as seen in I'ig. 1, thence passing into the
steam-pipe XII, thence into the steam-drum
XI1II. (See Figs. 1 and 10.)

By closing the valve R, the steam can be
made to pass down through the coils to their
lower connections and into the stand-pipe,
thence to the drum; or by closing valve R/
the steam may all be discharged through the
top connections, thence through Q, valve R,
and pipe XII into the drum.

The water can, in asimilar manner, be made
to pass 1n at either the top or bottom of the
coils separately or conjointly, as circumstances
may dictate, simply by opening and closing
the proper valves 1, 2, and 3.

It will be observed in Tigs. 1 and 4 that the
water-coils are larger than their respective
steam-pipes. Themethodof joining thelarger
and smaller pipes in the same coil is this: The
large pipe is drawn down, while the end of the
small pipe is expanded until the two diameters
correspond, after which they are welded and
then coiled; but before being coiled the inte-
rior steam-pipe within the water-coil is insert-
ed, also the spray-pipe, after which the pipes
are bent or coiled at the same time.

Another method which I have adopted for
the water-coils is to continue the pipes A’ B’
(7 D' to the bottom, and insert a smaller pipe

| to conduct the steam off, which will be suffi-

cient to take away what steam may be gener-
ated in the lower half of the coils.

1t will be observed that the steam will have
to enter the ends of the inserted coils, which
the unconverted water cannot enter, by reason
of the overflow at 1/; but if, by any means,
water should overflow into the steam-pipe it
will pass into the T connection, thence through
pipe ¢ to the trap.

I have adopted a plan of heating, boiling,
and converting the water to steam on an in-
creasing temperature. |

In the flue at the greatest distance from the
fire I locate my first coil or coils, into which
the cold water is injected, to which, in passing
through said coil, a certain degree of heat
18 imparted, which is transmitted from this
coil to another coil or coils, located within
another flue, at a still greater degree of heat,
when, with the transmitted heat, the water will
pass from this flue with a greater number of
thermal units of heat than it would were it
not to receive the transmitted heat derived
from the first lue. What is said of the two
first flues applies to all remaining flues until
the water is converted to superheated steam.
I extend these flues, which I call “cold and
hot water flues,” until the water boils, after
which the boiling water is forced into the in-
ternal pipes and sprayed out into the interior
of the boiler-coils within the furnace and com-
bustion-chamber. Now, these boiler-coils be-
ing within the highest degree of heat that the

- combustion of the fuel affords, converts this

boiling water into steam with great rapidity.
Consequently an advantage is derived by ab-

| sorbing and bringing back the heat necessary
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to raise water to a boiling-point. Now, 1t 1s
obvious that,if this heat were not brought back,
said heat would be a total loss, which amounts
to about one-sixth of the fuel consumed.

1t will be observed that the four steam-coils
are all independent of each other, with the ex-

ception of their connections at their opposite .

ends on the outside of the furnace, as shown
and deseribed. Consequently the steam made
within one coil cannot pass into either one of
the other coils, as is nowdone, when the coils
are made from a continuous pipe. When a coil-
boiler is made in this manner it bas but the
area of its own pipe for the delivery ot steam.
Consequently the water and steam combined
have a long frictional distance to flow through
before reaching the outlet, while with my
coils I double the area of discharge (minus the
diameterof spray-pipe)oneachcoil. Therefore
with an equal number of feet of pipe I am en-
abled to obtain eight times the area of dis-
charge (minus the spray-pipes) obtained in
the former case. Iurthermore, the steam
flows but one-eighth of the distance in leaving
the coils. In consequence of this free dis-
charge the pressure in the coils and drum will
be nearly equal when a motor is in operation,
while in the other case there must be a dif-
ference, and in consequence of this difterence
the back-pressure upon the injector or pump
must be greater than in the latter case.

It is evident that the steam-generating ca-

pacity is greater in the latter case than in the |

former, and as the boiling water is introduced
into the interior of the coils and sprayed out n
contactwith thehot generating-surfaces, those
hot surfaces will be preserved from the 1njuri-
ous action of the intense heat within the com-
bustion-chamber. Therefore there will be no
unevenness in temperature or pressure, pro-
vided the degree of heat is uniform.

If it ever should become necessary to gener-
ate superheated steam, the steam can be made

to flow through one or more of the coils by a |

modification of the outside connections.

I prefer to make the two hot-water coils
separate and join them on the outside, for wa-
ter will flow with less friction and with one-
half the velocity (the diameters being equal)
than if it were in one continuous length ; also,
the back-pressure is not so great, or will be no
oreater, than in the drum; conscquently the
pump or injector will be constantin its action.

I am aware that coiled pipe or spiral boilers
have heretofore been and are now in use for
boiling water and for its conversion into steamn
within the limits of one or two ot its top coils,
while the remainder of the coils are kept full
of water by cirenlation. Now, a boiler of this
design, construction, and principle 1 lay no
claim to.

Therefore the principles, construction, and
operation of the two devicesare very dissimilar.
If Iflooded my boiler-coils, the results produced
would be similar; but as I do not flood them,
(in consequence of special means adapted to
obviate that dittieulty,) their entire interor

| surfaces become @ converter; consequently

superior results are obtained.
It will be observed that the water can be
drained from the Dbottom of all of the coils,

also from the drinm and connecting - pipes,.

through the trap.
Various modifications of the constructionof

this boiler can be made without departing from

the principlesinvolved,and as herein set forth.

This primary eoil or coils, which are pro-
vided with spray-pipes, will receive the incom-
ing boiling water trom the extended fiues,
whereby a sufficient degree of heat is imparted
and becomes absorbed in its eonversion, there
fore lateut, after which it will pass to the coils
within the greater heat, where it will receive
the heat which determines its pressure.

“What I claim as new, and desire to secure
by Letters Patent, 1s—

1. Two or more steamn-generating coils, A’
B ¢’ 1), connected at their bottom ends, in
combination with steam-fittings T/ and steam-
conducting pipe leading therefrom to a drum
or motor, for the purpose set forth.

2, Two or more steam-generating coils, A’
B ¢ 1), connected at their top ends with
with steam-fittings T' and conduecting steam-
pipes leading therefrom to steam-druin or mo-
tor, in combination with the bottom ends ot
said steam-generating coils and their connece-

tions leading to said drum, for the purpose set

forth.
3. Two or more steam-generating coils, A’

B! ¢! 1Y, connected at their top ends with and

in combination with steam-fittings T and !
02 1% 1? and steam - pipes leading thereirom
to a steam-drum or motor, for the purpose set
forth.

4, In combination with the bottomn ends of
two or more steam-generating coils, A’ 13" ' 1),
and their steam-connections 17 and s s' s° 7,
and steam-pipes leading therefrom to a drum
or motor, the internal spray-pipes a b ¢ d, tor
conducting water into said bottom ends of
said steam-generating coils and spraying it
out therein, as deseribed, and for the purpose
specified.

5. In combination with the top ends of two
or more steam-generating coils, A/ I3’ ¢/ 1Y,
and their steam-connections T and 20! 2% 209 w?
and steam-pipes leading therefrom to a drum

| or motor, the internal spray - pipes a' i/ ¢! d’,
| for conducting water into said top ends of

said steam-generating coils and spraying it
out therein, as desecribed, and for the purpose
specified.

6. The arrangement of the top ends of two
or more steam-generating coils, A’ B/ C/ 1),
and their steam-connections T and ! 12 1% o’
and steam-pipes leading therefrom to a drum
or motor, and internal spray-pipes a' &' ¢! ',
for conducting water into said top ends of
said steam-generating coils and spraying it
out within said coils, with and in combination
with the bottom ends of two or more steam-
aoenerating coils, A/ B/ (O D/, and their steam-
conneetion TV and s s &* &3, and steam-pipes
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leading therefrom to a drum or motor, and |

the internal spray-pipes « b ¢ d, for conducting
water Into said bottom ends of said steam-
generating coils and spraying it ount within
sald coils.

(. Themanifold T/, provided with apertures
and flanges, in combination with the fittings
0 0! 0° 0% and s s' §* §%, and the steam-pipes A’
B2 C' D' and spray-pipes a b ¢ d, and steam-
eduction pipe Q, as described, and for the
purpose set forth.

8. The manifold water-reservoir Y and in-
duction-pipe I’ or 1/ leading from and connect-
ing thereto, eduction-pipes 2° 22 23 22, connected
with and leading therefrom, in combination
with the internal spray-pipes’a! b’ ¢! &’ and top
ends of the steam-coils A’ B/ ¢/ D/, as de-
seribed, and for the purpose set forth.

J. The manifold water-reservoir Y’ and the
induction-pipe G/, leading thereto, and educ-
tion-pipes a' «® a® 12, connected with and lead-
ing therefrom, in combination with the inter-
nal spray-pipes « b ¢ d and bottom ends of the

steam-colls A’ B C' 1)/, as described, and for |

the purposes specified.

10. In combination with the reservoir Y
and Induction-pipe I/, the drainage - pipe m
and valve 2, or pipe 1/ and valve 7, for the
purpose spectfied.

11. Incombination with the quadruple blow-
off’ connection U, blow-off pipe ¢, valve 4,and
pipes n v! v? % the internal spray-pipes ¢ b ¢
d, and the bottom ends of the steam-coils A’
B G/ DY, for the purpose specified.

12. In combination with the quadruple blow-
off connection U, the induction-pipe K, valve
5, and connecting-pipes m! m? m3 B, and the

internal spray-pipes a b ¢ d, for the puarpose:

spectiied.

13. The quadruple connection Y, induction-
pipe I’y eduction-pipes 23 22 2° a2, and the in-
ternal spray-pipes a’ I ¢’ ', leading into the
top of the steam-generating coils A’ B/ (¢ DY,
in combination with quadruple connection
Y’, the induction-pipe G/, leading thereto,
eduction-pipes a' «* «* P, leading therefrom,
and conneeted with the internal Spray-pipes
leading into the bottomm ends of the steam-
generating coils A’ B/ C/ I, as described, and
for the purpose set forth.

14. The water-connections Y, induction-pipe
I’y eduction-pipes 23 22 23 2°, internal spray-
pipes a* b’ ¢ d’, steam-pipe Q, and valve R,
closed, in combination with the bottom ends
of the steam-generating coils A/ B/ ¢/ D/,
steam-connections T, pipe Q, valve R/, open,
and steam-pipe leading to a drum or motor,
for the purpose specified.

15. The water-connection Y’ and U, educ-
tion-pipes ' a* @® B, or m! m? m3 P, internal
spray-pipes « b ¢ d, pipe Q/, and valve R/,
closed, in combination with the top ends of
the steam-coils A’ B’ C’ D/, steam-connections

T, pipe Q, and valve R, opensand steam lead- |

pipe, A/ B/ C’ D/, provided at their bottom ends
with an exterior or interior coiled pipe, A B
C D, extending upward one or more turns or
coils, with an intermediate water-space be-
tween sald steam-pipe and said exterior orin-
terior pipe, for the purpose specified.

~ 17. The water-coils A B C D, in combina-
tion with the crosses Ul U2 U3 U*, and blow-
off pipes f f! 12 f3 and quadruple connection
V, and waste-pipe, for the purpose specified.

15. The steam-generating coils A/ B/ ¢/ 1)’
and the water-coils A B C D, in combination
with the reservoir V or X, overflow I/, or its
equivalent, and the trap VII, for the purpose
specified.

19. The steam-generating coils A’ B’ ¢! I,
and water-coils A B C D, reservoir X, and
overtlow //,in combination with an equalizing-
pressure steam-pipe, i, and steam-drum XIII,
for the purpose specified.

20. In combination with the steam-generat-
ing coils A’ B’ C’/ D’ and water-coils A BC D
and blow -off pipe f and valve 6, the inter-
nal spray-pipes « b ¢ d and their water-connec-
tlons.

21. In combination with the steam-generat-
ing coils A’ B’ G/ D/, water-coils ABCD, and in-
ternal spray-pipe « b ¢ d, a trap for condueting
off surplus water from said steam-generating
coils and the overflow from said water-coils
into said steam-coils, for the purpose specified.

22. In combination with steam-generating
coils A/ I3 C' D, provided with water-coils A
B C D at their bottom ends and steam-outlet
through said water-coils, arranged within the
furnace and combustion-chamber, as and for
the purpose specified.

23. A furnace provided with a rim, M, with
annular partitions Q and L thereon, provided
with floe-openings J therein, deflector O, and
case N, in combination with cold-water pipes
or pipe [, hot-water pipe or pipes & %/ within
flues formed by said partitions.

24. Two or more separate heating coil or
coils within one, two, or more flue-spaces, said
separate coils in each said flue-space being
connected with said separate coil or coils with-
in the adjacent flues in such manner that wa-
ter will low in & number of streams equal to
the number of separate pipes within each said
flue, for the purpose specified, and in combi-
nation with steam - generating coil or coils
within a flue or chamber, where the conver-
sion of water to steam is effected.

25. A tubular steam-drum, the lower tube-
sheet of which forms a continuation of the com-
bustion-chamber, the upper tube-sheet of said
drum being provided with a damper, p, in com-
bination with a furnace containing steam-gen-
erating-coils, said coils discharging steam into
sald drum through pipes connecting therewitl,
substantially as described.

20. The steam-drum head 7/, in combina-
tion with the annular deflector O, partition 1,

ing to a drum or motor, for the purpose speci- | flues X and Y, and combustion-chamber IV,
for the purpose as shown.

fied.

16. One or more steam-generating coils of |

27. A seetion of partition, 1., provided with
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~ a sapport, I, and binder ¢, in combination |
o Wlth binder P in deflector O and suppnrt f’ m |
N 31"1m M, and steam-coils A’ I3’ C' D'. |
28, In combination with water-coil [ a,nd | l
coils & k', located within extended flues Xz V2
- steam- generatnw coils, as shown, with in ternal
- spray - pipes therein, said steam - generating |
coils being located Wlthlll a furlnc{,, or com-:|
- bustion-chamber of a steam- genemnnn fapln-j
- ratus, in the manner set forth. EEES |

29, Inductlon pipe 44 leading hmn an in-

|

jector or pump to cold-water coil I, eduction: -

'E, leading from said eoil, branch pipe H' 1¥, '

leading to hot-water coils & &, eduction- pipe

I’ G',leading from said coils to the water-con-
nec‘tlon commumcfltmg, and in ecombination

‘with the internal spray-pipes and steam-gen-

ltll‘l" cmls for the purpose specified.

\\ Itnesse::, :
~ HENRY L. ]).YEH-:@ o --
)TA]{]{}‘])A\'[H_

W \I FRANK B R()ww]...;i{j

!
ot

s il




Correction in Letters Patent No. 208,790.

This is to certify that the annexed Letters Patent No. 208,790, granted October
8, 1878, for Improvement in Steam-Generators, to W. I. Browne, lias heen corrected
for the purpose of vemedying a clerical error by inserting upon page 3, column 2, hne
55 of the printed specification accompanying and forming part of said Letters I’atent,
and immediately preceding the word “confine” upon said line, the word “not,” =o that

the sentence shall read, “I do nof confine myself,” etc., to accord with the Office records.

October 26, 1878.
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