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JOSEPH E. CULVER, OF JERSEY CITY, NEW JERSEY.

'STEAM-QENERATOR;

SPECIFICA_TION fermmg pert of Letters Patent No. 417,385, dated December 17, 1889.
Applmetlen ﬁled Jctober 11, 1887. ~werial No. 251, 986, (No model)

To all w7wm it ma Y CONCETTL:

Be it known that I, JosEPH E. CULVER of
Jersey City, in the ceunty of Hudson and
State of New Jersey, have invented a new

and useful Improvementin Steam-Generators,

of which the following is a specification.

My invention relates particularly to whet
I term a “thermostatic steam-generator,” in
which there is no circulation of water, but in
which the water is subjected tothe most heat
from the pwducte of combustion near its sur-

face, and in which the products of combus-

tion, after imparting their greatest heat to

“the W&tel near its surface, pass downward to

the lower portionof the generator, thereby, as
they decrease in temperature, being brought
to.act upon water which is of gmduelly-de-

 creasing temperature. Among the most promi-
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* by the dotted line z z, Fig. 1

45

nent advantages ol a gener etor of this char-

acter 1t may be mentloned that the products

of combustion donot escape from the genera-

tor until they have reached a very 10w tem-
perature—say 110° Fahrenheit—in contra-
distinetion to an ordinary steam-generator,
from which the produets of combustlon es-
cape ordinarily at a temperature of several
hundred degrees. |
- My invention also relates to generators
which may be termed “gectional,” in that
they ‘are mainly or entirely made up or com-
posed ot sections each substantially complete

| .. in itself and requiring only to be properly

connected with other parts torender them op-
crative sections of the generator.

The invention censmts in novel features of
construction and combinations of parts, which
are hereinafter deserlbed and pointed out in

the claims.

Intheaccompanying drawin os, Figurelisa
vertical section of a generator embodvmﬂ* all
the features of my uwentlon Fig. 2 is a
transverse section upon the plane 1nd1eeted

tical section,upon a 1erﬂ'er scale, of one of the
multltubuler sections, the intermediate por-

tions of the tubes being broken away to -re-

50

duce the height. Tig.
struction of the seetwnaﬂ ma,mfolds Oor Sec-
tional ‘branch T’s, from which extend the
series of tubes surrounding the fire-box or

Fig. 3is.a ver-

i is a sectional view, |
also upon a 1arﬂ'e1 scale, illustrating the con- -

modified forms, but all of them embodymn'
features of my invention.
Similar letters of reference designate corre-

épondluﬂ' parts in all the figures. -

Referring first to the censtructlon shown

in Fl% 1 te 4, inclusive, A designates the:

casing which 1neloses all the 0pemtwe parts
of the oenerator, and which, as here shown,
has an outer Jeeket A, fmmmcr an air-space
¢ between them; or, if deeued the space «
might be filled with asbestus or other non-
eonduetmﬂ materigl. | -
- B designates the furnace or fire-box, which
has a suitable feedinﬂ'-openinw closed by a
fire-door b, and in the bottom of the fire-box
is the Glate b’.
bH? desw nates the ash-pit door, and b3 deblg—-

| thl]S representing generators of slightly-

51-'
-
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60
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7e

nates the escape-opening for the spent pro- -

ducts of combustion from within the casing
A to the smoke-pipe or chimney A~
" The furnace or fire-box B is surrounded, as

‘here represented, on all four sides by series

of tubes C C’. -
nace are series.of tubes C,which extend both .

above and slightly below it:, and at the front

75

At opposite sides of the fur-

and back of the furnace are series of tubes -

G’. The tubes in each.line or row are con-

30

nected at theirlowerend wﬂzh sectional mani-

folds €? and at their upper end with like
manifolds C?® These mnianifolds or branch
T’s are all of similar construction and may

-edventeﬂ*eouely be of the construction shown

in Fig. 4. As there represented, the mani-
fold C? is made up of sections ¢, _Wlth which
the tubes are severally connected, each tube
being screwed into a single seetlon and the

85

several sections being connected- by inter- go

matching joints, one seetlon being rabbeted
into enothel as shown at ¢’. A packing of

‘a fire-proot 1]111181&1 or of other material may
be introduced between adjacent sections in
"To hold the g5

order to produce tight joints.
several sections c toa’ethel a bolt or serew-
threaded rod ¢* may “be employed In this
way a number of tubes forming a row or se-

ties of any length adapted to the size of the

generator may be joined togetherin a water-
It will be un-

deretood that at each end of the sectiona-

tle*ht or steam-tight manner.

manifold - there may be employed a cap or

furnace; and Figs. 5, 6,and 7 are veltlea,l e~ | washer ¢?, closing the end section and form-

100




35

':IO

. per sectional manifolds C? and a sories of
tubes which arce at the front and back of the
fire-box are connected by horizontal tubes C*,
‘which extend between. theiv upper sectional
‘manifolds. L |
. The fire-box

2

Ing a bearing for the nut applied to the bolt
*.  Not only is the furnace or fire-box thus
~surrounded by series or rows of tubes, but.
the series or rows which are on opposite
-sldes of the fire-box are conneeted by cross-
- tubes C>CY which extend from themanifolds
. C*at the top of the tubes.: The two series
oof tubes , which are at the sides of the fire-
- box, are connected by horizontal tubes: C3,

which extend between and connect their up-

“tions 0% of peculiar shape, as represented in

30
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Iig. 2, which' are. made: to fit the adjacent |
tubes C or (C/, between which they are placed,
and to . Join with each other, so as to form a |
substantially-tight wall.. .

. Inaddition to the parts above described 1.
‘have represented asforming parts of the gen-
erator a number of multitubular sections, |
- each of which constitutesasubstantially com- |

-~ plete structure in itself capable of proper op- |
. eration when connected with the other parts
- of the generator.  One: of these scetions is
represented in detail in Ifig. 3. It is com- |
- posed of an upper chamber:D, alower cham-
~ber D', and tubes D* connecting them. These
. chambers may be made of cast metal, and the
tubes may be connected with them by any
suitable joints. As here represented, the:
~tubes. D* are serewed into the upperchambers
D, as shown at «, and their opposite ends

slipped into recesses or cavities formed in the
wall of the opposite chamber D’, as indicated
at d’. For securing the chambers D D’ at
proper distance apart and binding them upon
the ends of the tubes I employ a Dbolt or
screw-threaded rod D7 which passes through
these chambers andisprovided at one or cach
end with a nut d° for tightening it. Inorder
to shield the Dolt or rod D? and prevent it
from being subjected to an excessive temper-
ature, which would produce its considerable
extension, I have shownitas arranged within
a larger tube D which is central within the
remaining tubes D? and which serve to pro-
tect the bolt D? from the products of combus-
tion. Thefeed-waterissupplied totheabove-

. described parts of the generator through

55

Oc

feed-pipes L, of which two arerepresented in
Iig. 2 as extending around the fire-box or
furnace and forming a complete channel.
This feed pipe or channel E is provided with
branches e, which communicate with the dis-
tributers C* at the lower ends of the pipes C
C’, and with other branches ¢/, which commus-
nicate with the lower chambers 1)’ of the sev-
cral multitubular seetions. The branches e
do not communicate directly with the mani-
folds C% but connect with upright pipes ¢
which serve Loth to supply the manifolds

and as legs or columns for supporting the fur- .

o . rfurnace BB is completed by
Mirve-brick, cast-iron,; or other fire-proof sec- |

417,385

{

nace and its contents, and the weights of the
tubes superposed above the manifolds. =
. Inorder to receive the steam which isgen-
cerated from the several parts of the appa-
ratus, I employone ormore steam-drums with
which such parts'are connected. - Inthe pres-

ent example of my invention three such
drums I' are represented, two of which are
connected by branches f with the manifolds
- C%, which are at the upper ends of the se-

s

ries of 'tubes €, as Dbest shown in Tig. 1. T
also.employ a pipe 7, which extends through-
out the series of ‘multitubular seetions and
is connected by branches f? with the drums .
I# and by branches f?with the upper cham-
bers D of the several multitubular seetions.

~1t'will be seen that the generator is com-
posed largely of duplicate parts, which can
etther be purchased in the open market or
—constructed at small expense, and hencepro-
vision is. afforded for the convenient: repair .
~and enlargement of the generator as occasion
~may. require.. . The steam may be taken from
the generator through a pipe G, which is con-
nected by branches g withtheseveraldruoms If. -
i It'will be observed from Fig. 1 that'all the
parts which I have above described as form-
ing the water and steam spaces of the gener-
“ator'are arranged within the casing A, which™
has 1ts-outlet &* at the Jower portion. Conse-
~quently all sueh parts are: subjected to the

~contact of the heated products of combustion:
which rise from the fire-box or furnaece, and
they, after acting upon the steam-containing -

8o

9o

100"

bodies or portions and: the water-containing

portion at the water-level, gradually descend,

owing to their decreasing temperature, and
come in contact successively with portions of
the gencrator which contain water of gradu-
ally - decreasing temperature, until finally
they arrive at the smoke-outlet 7%, from
whence they escape at a very low tempera-
ture as comparced with other steam-genera-
tors of the classes now generally in use.

In the example of my invention shown in
Fig. 5 I dispense with the several multitubu-

lar sections shown in the preceding example,

and the water and steam spaces of the gen-
erator are composed entirely of series of
tubes which surround the fire-box or furnace
and which extend between manifolds €2
which are in furn connected with a steam-
drum I, from which a steam-pipe G leads.
As shown in Fig. 5, there are three parallel
series of tubes C” at the back of the fire-box,
which at their top are connected with mani-
folds C% and these manifolds are connected
by three series of horizontal tubes C* with
corresponding manifolds at the front of the
generator. At opposite sides of the gener-

ator there are three series of tubes C, which
are connected with manifolds C? and these
manitolds on opposite sides of the fire-box are
connected by three series of horizontal tubes
C°. These manifolds and the series of hori-
zontal tubes which connect them are arranged
cob-house fashion in the upperpart of the gen-

105
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417,385

erator, the ma,mfolds bemﬂ connected with

each othel so that water or steam may pass

from one to the other of them, the uppermost

manifolds being connected by br anches f with
the steam-drum 1T Of course the series of tubes
which surround and are above the fire-box

“might be multiplied almmost indefinitely, and

10

the entire water and steam spaces of the
generator are inclosed by a casing A, as be-
fme described. FKFrom the bottom of this
casing leads the escape-opening b° for the
products of combustion, and the casing Is

- surrounded by an outer Jacket A’ fmmmg a

20

space a for air or for a non- conduct_mn ma-
terial. The several series of upright tubes
C ¢’ extend from manifolds C? with and by
which they are connected, and are supplied

with water through one or more feed-pipes K.
In the example of my invention shown in

Fig. 6 the fire-box or furnace D has up-
llﬂ‘ht tubes C at the sides only, and the mani-
folds (C?, which are at the top of these tubes,

are connected with the steam-drum F, from |

“which leads the steam-pipe G. In an in-

35

clined position at the back of the generator
are multitnbular sections,
chambers D D’ and tubes D® connecting
them, as before described, and each connected
at its upper end by a branch 13 with the

steam-drum F. Eaech of these multitubular

sections has a feed - connection E leading to
its lower chamber D/, and such feed-connec-
tion E also supplies feed - water to the lower

ends of the tubes C. In this example of my

invention, also, all parts of the generator

- which form the water and steam spaces are

40

43

contained within the suitably-shaped casing
A, which has a surrounding casing or Ja,cke
A" separated therefrom by an air-space a.

From the lower portion of the casing A leads

the smoke-escape b°. In this e*z:a,mple of my

‘invention the outer casing 1s so constructed

as to form an inclosed space A% to which air
may enter through the opening a’, and from
which the air may pass atfter bemn heated in

the space A2 and through an opening a? to

- the ash-pit, fmm which 11: may pass upward

55

through the grate 6" and promote eomb ustion

of the fuel theleon |
In Fig. 7 I have shown one of the simplest

examples of my invention, in which all the
steam and water spaces of the generator are
surrounded by the casing A and by the outer
jacket A’, forming the air-space a. In this

case the ﬁle-bm: or furnace B, which con-

tains the grate b’, is Surrounded on two or
more sides by series of tubes C, which extend
from manifolds C? and connect *mth a receiver

- or steam-dome F, from whlch leads the steam-

6o

pipe Gr

each composed of

In each and all of the examples of my in-

vention hereinbefore described and shown

an - air-tight inclosure separates the ash-pit

from the rest of the space within the casing
A, permitting no communication between the
ash-pit andthe combustion-chamber orsmoke-
way other than by way of and through the
grate and fire-pot.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. Inasteam-generator, the combination of
series of uprig ht pipes connected at the bot-
tom to plOVIde for a uniform supply of water

and surrounding the furnace and two series

of cross-tubes at a distance above the furnace
and at different Ievels, one of said series of
cross-tubes connecting the tubes which are

right tubes which are at the front a,nd rear
of the furnace, Subcsta;ntmlly as herein de-
SGI ibed. -

. The combmdmon with a steam-generator
furna,ce and series of tubes suuoundmo* or
partly surrounding the furnace, ot multltubu-

75

- on opposite sides of “the furnace and the
other series of cross-tubes eonneetmn' the up-

e

lar sections, each complete in itself and com-

posed of upper and lower chambers and tubes
connecting them, feed - pipes for supplying

water to the 10we1 portions of the tubes

which surround the furnace and to the lower
chambers of the sections, and a steam drum
or collector, with Whlch are connected the
upper ends of the tubes which surround
the furnace and the upper chambers of said
sections, substantially as herein described.

3. The combination, with a steam-generator
furnace, of a number of wa.ter-tubes a num-
ber of steam-tubes, both said water zmd steam
tubes being arranged directly over the fur-
nace, a number of multitubular boiler-sec-
tions grranged about the sides and outside
said furnace, and a steam drum or collector
for steam from sald steam-tubes located over
said tubes, substantially as specified.

4. The eombmatlon with a steam-generator

furnace, of Water-SPaees surrounding the fur-
nace and feed-connections with the lower

part of the said water-spaces, one or more
steam-collectors connected with the upper
parts or steam-spaces of said water-spacesand
receiving steam from them,and a casing inclos-
ing all said parts, 1110111(11110' the one or more
Steanl collectors, and hzwmﬂ' the smoke-es—
cape at its lower part, substantlally as hel ein
described. | ~

J. E. CULVER.

Witnesses:
- C. HavLL, |
 TREDK. HAYNES.
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