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- UNI1TED STATES PATENT OFFICE.

DOC. WILLIAM FLETCHER, OF ST. LOUIS, MISSOURI, ASSIGNOR OF ONE-
FOURTI TO WALTER RODGERS FLETCHER, OF SAME PLACE

STEAM-GENERATOR.

SPECIFiCATION forming part of Letters Patent No. 418,117, dated December 24, 1889.
Application filed April 1,1889. Serial No, 305,640, (No model.)

To all whom it may concern:

BeitknownthatI,Doc. WIiLLIAM FLETCHER,
of the city of St. Louis, in the State of Mis-
souri, have invented a certain new and use-
ful Improvement in Steam - Generators or
Water-Ileaters, of which the following is a
full, clear, and exact description, reference
being had to the accompanying drawings,
forming part of this specification.

This invention relates to devices for the
economic heating of water and generation of
steam, so as advantageously to utilize the
products of combustion from the furnace

with a maximum of heating-surface in the.

tubes as compared with a minimum of space
in which they are located; and the invention
consists in features of novelty hereinafter
fully described, and pointed outin the claims.

FigureIisan elevation of one of my steam-
generators or water-heaters, and shows its
outer sectional construction, the fire-box
coupled to the basement-box that incloses the
ash-pit, and the series of surinounting head-
ers that carry the heating-tubes with their
individual bolted attachments. Fig. II is an
enlarged detail of two adjoining sections of
the headers, and shows the means by which
they are secured together. Iig. III is an en-
larged detail vertical section of two adjoin-
ing headers, and shows the intercommunicat-
ing passage between the headers. Fig. IV is
a perspective view of one section of the head-
ers and its attached tubes, constituted of the
duplicate right and left hand moieties of the
header, secured together by the heating-tubes.
Fig. Vis a'vertical section taken on line V'V,
Fig. VI, and shows the furnacesurmounted by
the tubes and the ascent of the products
of combustion among the tubes, and shows
the return-pipe which returns the supply of
water forreheating. Fig. VIisa vertical see-

tion taken online VIV, Ifig. V,and shows the.

water-jacket that cools the furnace-plates and
utilizes the heat thereof and the course of
the water and steam through the headers and
tubes in the course of heating. iy VIlisa

horizontal section taken on line VIL VII, Fig.
VI, and shows the intercommunication of the
headers and tubes; and Fig. VIILis a detail of
a modification in which central flues are in-
serted within the hot-water or steam tubes
for radiating purposes. '

Referring to the drawings, 1 represents the
double-wall east boxing which incloses the
two sides and back of the ash-pit 2. Thein-
ner and outer walls of said boxing are united
at top and bottom by the same casting and
stand sufficienily apart to inclose or consti-
tute a water-jacket 3. The front plate 4, that
connects said boxing on the remaining side
of the ash-pit, is also cast integral therewith,
and a doorway 5 in the center, which gives
access to the ash-pit, is provided with a door
6, which-is hung by the hinges 7 to said front

plate, and is fastened to the same, when closed,.

by the latch 8, which engages with the eatch
9, and said door is arranged to open to clean
out the ashes, and may be opened orleft ajar
whenitis desired toincrease the draft through
the combustion-chamber.

The above-described base is seated on any
suitable foundation, and is furnished with a
surmounting fender flange-rim 10, within
which and resting on the top of the water-
jacket boxing which incloses the ash-pitis a
similar cast-iron boxing 11, which contains
the water-jacket 12, thatsurrounds the com-
bustion - chamber orfire-box 13. The said
water-jacket boxing 11, which surrounds the
combustion-chamber, exeept at the doorway,
is of similar construction to that which in-
closes the ash-pit, except that it is located on
all four sides of the combustion-chamber, and
is preferably made more roomy, especially at
bottom. It extends from about the level of
the rocking grate- bars 14 to the top of the
combustion-chamber.,

The rocking grate-bars surmount the rock-
bars 15, that have rocker-bearings 16 in the
corrugated flange 17, which projects inter-
nally from the cast water-jacket boxing that
incloses the ash-pit. Pendent arms 18, pref-
erably cast integral with said rocker-bars, are
attached at their lower ends, through perfora-
tions 19 therein, by pivot-bolts 20, to the op-
erative shaker-bar 21, that is provided with a
handle 23, that projects outwardly from the
ash-pit throngh the frout plate, which handle
is conveniently located for the fireman to
handle when he requires to shake the grate-
bars and work down the ashes.

. .23 represents the feed-door of the fire-box
or combustion-chamber for closing the feed-
opening 24, through which fuel is introduced
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into said combustion-chamber. 25 are the
hinges on which said door is hung. 26 is the
]atch, and 27 the catch, which too ether form
the fastening of said (1001
28 1'epresentb open ports in the head of the
cast water - jacket boxing that incloses the
ash-pit and similar open pons in the bottom
of thesurmounting water-jacket that incloses
the combustion -chamber. "The said open
ports register together and form intercom-

' mumcatm g eh:mnels, through which the rare-

fied heated water ascends. A layerof asbestus
paper, stove-putty, or other fire- proof pack-
ing 29 is inserted between the contact parts
of the castings around said open ports, so as
to form a gasket to tighten the joint.

30 represents a flange fender-rim, that sur-
mounts the cast boxing of the water-jacket
12, within which fender and resting on top
of the casting that incloses the said water-
jacket is the first or lowest lay-section of a
series of cast box-headers 31, which inclose
the hot-water and steam chambers 38, of
which Ishow five in a vertieal series, respect-
ively surmounting and underlyingeach other;
but the number may be inereased or dimin-
ished, according to the exigenciesof the case.

Each lay-section of the headers is made in
double duplicate section, as shown in Figs.
IV and VII, and when put together they form
coadjutant right and left hand sections, that
surmount the water-jacket that incloses the
fire-box or combustion-chamber. Each moiety
or semi-section of said lay-section that com-
poses one of the series of surmounting see-
tions has a junction water-tight partition 32,
which individual partitions, when fitted to-
gether, are keyed in coincident registry by a
packing column or core of asbestus 33 or
other incombustible material, that is rammed
down within the tubular opening 34, which is
conjointly formed in both partitions.

35 represents intercommunieatory hot-wa-
ter or steam tubes, which preferably are pro-
vided, respectively, with right-hand periph-
eral serews at one end and Teft- hand ones at
the other end, both numbered 36. These
serews are presented, respectively,to the cor-
respondent perforate serews 37, opposite or
facing each other in, respectively, the right
and left hand semi-sections of the box-head-
ers. The said perforate screw-seats in the
box - headers and the serew-tapped tubes
seated therein are preferably placed in two
tiers in said headers, as shown in Figs. IIJ,

V, VI, and VIII, and arce placed staggering,
b H b fwde o

as shown in Figs. III and V; but, while I pre-
fer such disposition of the tubes, for reasons
that will be hereinafter specified, yet I do
not confine myself to said disposition of the
tubes, for they may, if desired, be placed in
regular vertical line above ecach other, and
the headers may also each only ecarry a single
series of tubes, althoth, as stated, two series
of tubes to each section of headers are pre-
ferred, as it reduces by one-half the number
of headers and their attachments. Now it is

418,117

evident suc of (he main reasons’ for casting
the box-headers in semi-divisions is to enable
the sufficient separation. of said sections to
serew the tubes into their respective seats
therein. The tubes are screwed up in the
headers until the right and left hand sections
are brought into position and the joint be-
hind at the junction partition 32 is brought
tight home. . Then, as stated, the tubular
opening 34 is ram-packed with asbestus or
other incombustible material, which keys the
semi-sections of said headers together. In
thus ram-packing the said tubular opening
(except in the top one) I prefer to leave the
upper part of said opening unfilled until
packing the registering-opening of the next
section of the headers 80 as to provide a bind-
ing-core connecting the sections.

The insertion and ramming of the asbestus
core may, if preferred, be deferred until the
series of headers have all been placed and se-
curely bolted in position, as hereinafter de-
seribed.

T prefer, ng stated, to screw-seat the hot-
water or steam tubes in the box-headers, but
do not confine myself fo that means of at-

tachment, for they may be expanded in their

seats as flues are frequently expanded in
boiler-heads.

Ifaving desecribed one section of the head-
ers and theu' attached tubes and indicated
the numbers by which the -individual parts
are defined, the said description and indica-
tion describe and indicate the parts of each
surmounting seetion with its attachments.

39 represents a header- dome, whose hot-
water and steam jacket 43 forms distributing-
heads, as hereinafter deseribed. The said

dome surmounts the box-headers 31, whose

sections carry the intercommunicatory tubes
35. This dome incloses the exhaust hot-air

| chamber 40 above the combustion - chamber

and discharges said exhaust, when fully util-
ized, with the small remnant of unconsumed
smoke, through the chimney-flue 41.

A buffer-plate 42, that rests on the central
ones of the tor tier of tubes, prevents. the too
rapid escape of the exhaust products of com-
bustion, diverting their passage from the di-

rect course toward the chimney-flue and
‘guiding them againstand under the hot-water

an(l steam chambers 43, which, as a water-
jaecket, incloscand SLirmount the hot-air cham-
ber 40.

44 represents open ports through the cast-
ings from the water-jackets 12,
the combustion-chamber, into the hot-water

and steam chamber 388 within the first section.

of the headers, and the same number 44 rep-
resents like succeeding open ports that con-
neet said chambers of each underlying header
with those of the onc that surmounts it, and
also alike connects said chambers of the top-
most section with the hot-water and steam
chambers 43 within the header-dome 39. Fen-
der flange-rims, like that which risesfrom the
fire-box and alike numbered 30, surmount
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each header-section and bead in the section
above of the headers 31 and at the top joint-
bead. in the header-dome 39. C

Gaskets 45, of asbestus papor, siove-nuity,
or other suitable fire-proof material, provide
water and steam tight joints aroundiheopen
ports 44 between the castings and recessed
surfaces 46 in the adjacent surfaces of the
headers above and helow, except immediately
close to and around the open ports, and pre-
vent the intrusion of said surfaces, that might
otherwise interfere with the tightness of the
joint around said open ports.

47 represents hot-water or steam pipes or
flues that carry the heated water or steam
(as the case may be) from the distributing-
head 39, that distributes the heated produets
to any locations to which they are to be sup-
plied—it may be.to the kitechen, wash-room,
laundry, scullery, bath-room, bed-chamber,
or throughout a factory or any ether loca-
tion in which the hot water or steam products
are required to e supplied—either for the
direct use of the water for washing and other
purposes or the steam for power in running
motors, &e.; or the products may be forindi-
rect use for the distribution o caloric by ra-
diators. o :

Thedistributing pipes or lues may be made
of different diameters, as shown, for instance,
with two-flow, three-flow, or four-flow pipe,
as the case may require, (the said pipes being
then respectively of two, three, and four inch
diameter,) the size of the pipes being in-
creased or diminished according to the num-
ber ot branch pipes that are tapped into them
and the consequent product that they have
to supply. The said distributing-pipes dis-
charge their overplus or exhaust of water or
condensed steam into the return-pipe 48, the
forward lower end of which, being serew-
tapped, engages in a water and steam tight
joint in the screw-tapped open port 49 in the
cast boxing 1 of the water-jacket 3, which
partially incloses the ash-pit. It will thusbe

seen that the ecircuit is completed, the rare-

fied hot,water constantly ascending and bein g
conveyed by the various distributing-pipes
throughout the building, and the cooled or

partially-cooled water desce:ding through

the return-pipes, as also the condensed steam,
from which return-pipes it is redelivered into
the water-jacket 3, where it again.commences
the initial process of heating, that rapidly
progresses as the water ascends through the
water-jacket that incloses the combustion-
chamber, from that through the series of
headers, passing, as the plain shafted arrows
indicate, through the tubes from one side of
the headers to the other, and as it; passes
through said tubes the products of combus-
tion rising from the fire-box or combustion-
chamber lap around the tubes and quickly
heat the water. Assaid products of combus-
tion reach the tops of the uppermost tubes
they are diverted from a direct central course
toward the chimney-flue, toward which the

flue-draft would otherwise rapidly draw them
by the intervention of the buffer-plate 42,
which lies or ig secured on top of the pipes
just beneath the chimney-flue. This buffer-
plate causes fhe heated air, as it enters the
header-dome, to ceurve aréund in close con-
tact with the sides and overarching water-
jacket thatincloses the exhaust hot-air cham-
ber within the dome, 8o as to utilize to the
best advantage the remaining heat therein
and to prevent its too rapid escape up the
chimney-flue with its work not fully accom-
plished.

When it is desired te use the device as a

75

8o

steam-generator, the feed-water is reduced to -

the required quantity.

50 represents zigzag lugs that are cast on
the ends and project externally from the ash-
pit boxing, the fire-box, the sectional headers,
and the header-dome on each side, respect-
ively, of their joint-junctions. The attaching
portions of the lugs run herizontally, respect-
ively, above and below ihe coupling-joints
of the castings that areto be connected. The
lugs have a downwardly-projeeting brace-
arm 51 at one end and an upwardly-project-
ing brace-arm, also 51, at the other end, and
the lugs are connected by two screw-tapped
bolts 52 in each case, that nass through per-
forations 53 in the lugs, and when the serew-
nuts 54 are turned home on the bolts the sec-
tions of the castings are held very firmly to-
gether, both by said bolts and by the fenders,
which in each caseé rise from the underlying
casting and bead inthesurmounting casting.

55 represents a flat cast plate, which, with
the doors 50, hung on hinges 57, and latches
58, that engage in catches 59, closes in the
open space in front of the headers and dome,
and said plate is held to its seat by hook-
bolts 60, that pass through and are seated in
perforations 61 in the plate, and the hooks en-
gage around and are held by the nearest of
the adjacent heating-tubes. The bolts are
preferably screw-tapped on the outer ends,
and serew-nuts 62 are turped into engage-
ment thereon until the front plate is tightly
secured in place.: When it is desired to clean
off the pipes or flues, also the headers and
dome-chamber, the doors 56 are opened and a
clear passage to said parts is thus obtained.

In Fig. VIII is shown a2 modifieation, in
which the tubes 35 are constructed of some-
what larger diameter, and gentral fiues 64 are
run longitudinally through their centers and
through perforations 65 in the header-cast-
ings for the purpose of heating air for radi-
ator purposes. When these central flues are
used, it is preferred that they, unlike the wa-
ter and steam pipes, all receive on one side
the header and all discharge on the other side,
and on the discharge side a conveying-chamn-
ber may be constructed outside said header,
leading into a distributing-dome, from which
the hot air is taken by flues to one or more
registers.

. The water may be supplied by any suit-

85

9o

95

jgele)

ros

I10

115

T20

125

130



io

I5

20

25

30

35

40

45

5o

55

6o

65

able means. No novelty is claimed in the
means of supplying the water or in the spe-

cial form of the connecting pipes that com-

plete the circuit from the distributing to the
return pipes. o

The tubes 35 are inserted in the headers in
a double row or tier in cach section of the
headers, the tubes in one row being placed in
a staggering position; respectively, to those
in the other, and said staggering location is
respectively maintained throughout all the
rows secured in the surmounting sections of
the headers for a threefold reason, viz:

Tirst. Economy of space is secured, for by
staggering the location of the tubes more
tubes can be accommodated within a given
space without stifling the movement of the
hot air, for it isevidentthatif the same num-
ber of tubes were located in the same space
in vertical tiers, their maximum diameters
being on that line, they would come nearer
into conjunection than when staggered, and
would form a lateral buffer (so to speak) that
would exercise an adverse influence on the
pulsating movement of the products of com-
bustion.

Second. The hot air in its rapid ascent
drives foreibly against and sweeps around
the staggering-tubes, instead of, as when said
tubes are placed in a vertical line with each
other, mervely or mostly sweeping past said
tubes. ‘

Third. While the movement of the hot air
is not stifled, as it would in a measure be if
the same number of tubes were placed in
vertical line in the same space, yet the pro-
ducts of combustion havea much longerroad
to travel, for they have to stagger as do the
tubes, and, as they wind around them, dis-
tribute their caloric both to the tubes and
through them to the water or steam that is
passing through them, as they embrace said
tubes much more effectually for the trans-
mission of heat than when they merely pass
alongside the same. .

It isevident that the interchangeable rare-
faction by heat and condensation by cooling
of the water and steam, as heretofore de-
seribed, effectually produce the moving ecir-
cuit of the products.

I have shown and described the headers 31
constructed in right and left hand sections,
which sections are connected by the tubes 35,
which is my preferred form of construction
for various reasons, among which is the avoid-
ance of warping and springing of the head-
ers and the convenient handling in shipping
and setting up; but I do not confine myself
to that mode of construction, for said right
and left hand sections and theintercommuni-
catory tubes 25 may be cast integral together.,
Also, although I have{ shown and described
each of the individual series of surmounting
headers carrying two ticrs of tubes, yet they
may be constructeﬂl with one tier each, and

- 418,117

also the tubes, which I generally prefer to
place vertically staggering, may be placed in
straight vertical line, if it is so desired.

I have described the boxings of the ash-pit,
combustion-chamber headers, and dome as
cast, as they are preferably cast, of steel, iron,
or brass; but I do not confine myself to cast
material, as they may be made of sheet or
wrought metal of any suitable description.

I claim as my invention— ‘

1. Inasteam generator or water-heater, the
combination ~f the headers 31, that inclose
h:s-water anu steam chambers 38, the said
headers being coupled inright and left hand
sections, the tubes 35, that connect said sec-
tions of the headers and connect said cham-
bers 38 thatthey inclose, and the asbestus or
fire-proof core 33, that keys the junection of
the right and left hand sections of the head-
ers, substantially as described, and for the
purpose set forth. .

2. In a steam-generator or water-heater, the
combination of the headers 31, made in du-
plicate vight and left hand sections that in-
close the hot-water and steam chambers 38,
thestaggeredtubes that connect said sections,
the said connected right and left hand sec-
tions of the headers, and the staggered tubes
they carry being placed and connected in a
vertical sectional series underlying and sur-
mounting cach other, substantially as de-
scribed, and for the purpose set forth., -

3. In asteam-generator or water-heater, the
combination of the boxing 1, that incloses the
water-jacket R, and within which is the ash-
P’ 2, tue uxoag 11 of the fire-box, that in-
closes the water-jacket 12 and the combustion-
chamber 13, the flanged fender 10, that sur-
mounts the ash-pit boxing and heads in the
fire-box, the series of sectional headers 31,
that inclose hot-water and steam chambers 38,
the staggered tubes 85, that connect the sec-
tions of said headers and said chambers, the
header-dome provided with the hot-water and
steam distributing chamber 43, the fender-
flanges 30, that surmount said fire-box and
said headers and bead.in the bases of the
surmounting headers and dome, the zigzag
Tugs 50 above and below the joints of the sur-
mounting sections, and the screw-tapped bolts
52, that couple said lugs and said adjoining
box-sections together, all the boxings and
headers that inclose said water-jackets and
hot-water and steam chambers being pro-
vided with open ports through which the
water and steam intercommunicate between
‘the water jackets and chambers, and .the
gaskets that tighten the joints around said
0~ 2n L.z, o stantially as deseribed, and for
the purpose set forth.

DOC. WILLIAM FLETCIHER.

In presence of—

BENJIN. A. KXNTGHT,
SAML. KNIGHT.
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