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Application filed March 21, 1892, Serial No. 425,697.

(I'Tn mndel.)

To all whom tt may concerm:

Be it known that I, HAMPDEN HYDE, of
Rochester, in the county of Monroe, in the
State of New York, have invented new and

“useful Improvements in Steam-Generators, of

~ which the following, taken in connection wnh

- and exact descnptmn

1o g

- 20

~ing from front to rear of the weneratm down-
- flow pipes between opposite ends of the drum

My invention relates to an 1mp10ved steam

oenerator, and has for its object the produe-
_1;1011 of a 51mple, durable, and highly efficient

construction, which pmducesa maximum de-
ecree of steam with a minimum amount of

fuel, and is readily and thoroughly cleaned

from sediment or quickly repaired without

‘the exercise Of great skill 01 the necessu;y of

speeml fitting
To this end the invention consists, essen-

- tially,in arectangular water containing base
or shell, a steam Adrum arranged above the

base between the sides thereof and extend-

B ~ and the front and rear pipes of the base, and

in the detail construction and arrangement

~ of the parts, all as hereinafter more partmu-—

30

-wews

.   - larly described and pointed out in the claims.

In d@SCI’lbII}G" this invention, reference is

‘had to the accompanying dra,wmﬂ's, forming
a part of this specification, in which like let-

ters indicate corre&pondmﬂ' ‘parts in all the

Blwures 1 and 2 are 1espectlvel_} front and

. side elevations of my improved generator, the

L 35

outer casing bemfr shown in section for 11111%-

. trating the n‘enerctl construetion and arr ange-

L i . ment of the internal parts.

~  generating pipes ha,vmﬂ'eoﬂs extending above

Fig. 313 a,tla,ns-
verse vertical sectional view, tmkeu on line
—3—3—, Fig. 2, representing partwuldrly the
eonstlueuon a,nd arrangement of the main

- the combustion chamber and the fmut end

. taken online

generating pipes havmﬁ* cmls extending lat-
erally from the downﬂow pipes.  Fig. 4 is

similar transverse vertical sectional view,
1—4— Fig. 3, forclearlylllus-

trating the genemting pipes at the rear side

| o of the combustion chamber.

~base and the connecting
~mud pockets, portions ot the front and rear.

Fig. 5 1s a top
plan view of the detached water containing
pipes between the

plpes of the base being broken away Elﬂ' 6

_extendmg slots or grooves :
bars —B—B— are preferably composed of

isa longitu dmal vertical sectional view of the
detached steam drum and the u pper portion
of the downflow pipes, and Fig. 7 is an end

elevation of a modified form of my invention
,havmﬂ* two steam drums instead of one.

It is well known that at present great diffi-

culty is expel ienced in repalrmﬂ‘ stea,m gen-

erators, owing to the useé in their cousbruc-

at the mauufaetmer’* place of business or

agency. It is also well known that it is ex-

tr-emely desirable to make a boiler as low
down efficient and simple as poss1ble for ren-

dering it capable of practical use in steam

?65&:618, launches, &ec., and to present to the
outgoing pmduets of combustion the great-

est posable amount of heating smfaee and.
prevent to the greatest posmlﬂe extent the ra-
diation of heat from the boiler shell.

Myinventionisdesignedto meettheabovere-

quuements POSSEsses but few special fittings, o
is readily assembled or repaued by an -01(11«- I

- . 75
 feed water heating and super-heating coilsso . "

nary unskilled laborer, and is provided with

tion of 5pemal fittings usnally procural}le only

arranged as to dex ive the greatest possmle ef-

ﬂelency from the 011tfr01110' products of com-

bustion. Each heatlnu' coil is mdependently
removable, the pipes ecomposing the base are

“strongly secured and tied together for permit-

ting shlpment without undue strain, the mud
18 permltted to settle at the qmetest portions

of the heater, and may be withdrawn from
two ‘or more poekets simultaneously, and ra- L
diation of heat is prevented from the endsof
the boiler by generating coils arranged atthe -

end of thecombustion chamber. 'T'he water-

containing base —A— is preferably rectan- o
9o

pipes —a—a’'—, the side p1pes —af—a*—and

T’s —a*—

gular, .%md éomposed of the front and rear

Beneath the side plp@b —a? —a3—of the
base —A—are supporting bars -~—--B——-—-B——- hav-
ing their outer faces pwwded with inwardly

b—0b

angle iron, and are secured firmly to the wa-

ter containing base —A— by bolts or screws
100
with the adjacent faces —a’— of depending -

(e hawncr their shanks —c— engaged

hubs —a’— formed upon the elbows —a'—

and their heads—c'—bearing against thetop
“This rectangular .

-0

wall of the grooves

S0

70

These




5

10

20

25

G

‘moved.

form of base is very rigid and strong, although
capable of expansion and contraction, and
the bars —B—B— form a practical and effi-

cient support for said base, which may be |
placed on skids or rollers in moving the gen-
erator to its desired location.

The steam drum —D— best seen at Figs. 1,
2, 3,4, and 6, is arranged centrally between
the side pipes —a*—a®—, extends from front
to rear of the generator, and is supported by
downflow pipes —E— having their lowerends
discharging into the central portion of the
front and rear pipes —a—a’— and their up-
per ends opening from the lower portion of
the front and rear heads —d—d’— of the
drom —D—.

As 1t sometimes may be desirable to inspect
the steam drum I provide the upper ends of
the downfi
plugs —e—e—, but it will be evident that, if
desired, the downflow pipes may be unpro-

vided with such plugs.

It is very desirable to provide a steam gen-

~erator with mud pockets for the accumula-

tion of sediment, and to so arrange these mud
pockets that the greatest possible amount of
sediment is deposited therein and readily re-
In my invention the mud pockets
consist of depressed seats —af—ab—qbS—qf—
at the base of the elbows —a*—, which, as is

~evident upon an inspection of the drawings,

35
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are arranged at one side of the downflow
pipes —E—, and at the extreme ends of the
side pipes —a*-—a®—. A right-hand pipe
—a'— and a left-hand pipe -—a%— are con-
nected by branches —a’— to the correspond-

1Ing pockets —a*— at opposite ends of the

adjacent side pipes, and by branches —q0—
a'®— to the central portion of the adjacent
side pipes —a*—a*— for removing any sedi-
ment deposited within the pockets —a’— by

one of sald side pipes and deposited in the
central portion thereof when met by the op-

‘posing current entering from the opposite

end of said pipe. These pipes —a*— and
a’— are each provided at their outer ends
with valves —a''— leading to the respective

discharge pipes —a'*—a*—, whereby the sedi- |

ment 18 drawn simultaneously by a single
connection from two of the mud pockets and

talnty at the most quiet portion of the water-

containing base, and is withdrawn simultane- |

ously from several points of the base without
materially lessening the height of the water
within the generator. - |

The generating pipes —F— interposed be-
tween the water-containing base —A— and
the steam drum —D-— are of desirable con-
struction and arrangement; the preferable
form being indicated in the exemplification

of my invention illustrated in the drawings.

ow pipes —E—FE-— with removable |

erating pipes

497,881

The pipe 'illustra,ted consists of the upright

leg —f— at the outer side of the combustion

chamber —G—, substantially horizontal coils
—f’— extending laterally above the combus-

!.tion chamber —G—, and the diagonally ex-

| one side of the drum —D—,

tending ountlet end —f?— discharging into
It will be par-
ticularly noted, upon reference to the draw-
ings, that the outer ends of the generating
colls —f’— extend beyond the legs —f— to
the outer casing —A’— for shutting off the
upward passage of the produets of combustion

‘along the sides of said casing, and thus fur-

ther utilizing the products of combustion and
increasing the efficiency of my generator.

The pipes —F— opening from one side of
the frame —A-—are arranged alternately with
the pipes opening from the other side in or-
der that their generating coils —f’— may be
lapped one with theother, and the ends —f?—
of the pipes extending from one side of the
base —A— discharge into one side of the
drom —D-— at points at enesideof a perpen-
dicular to the points where the corresponding
ends of the adjacent opposite pipesdischarge
into the opposite side of the drum.

As clearly shown in the drawings the gen-
F—extend only from the side
pipes —a*—a*— of the water-containing base
—A—, and, as the drum —D— is necessarily
somewhat shorter than the water-containing
base —A—, considerable efficiency is lost if
the generating pipes, just described, are the
only ones used, since no pipes or coils are then

the front and rear ends of the outer shell
—A'—of the generator. To obviate this un-
desirable result the pipes —H—H’— are ar-

ranged at the front of the generator, and are

| formed with lapping generating coils —h—
the constantly passing circulation of water or |

carried beyond any one of the pockets within |

h/— having their corresponding arms —h?*—
h’— staggered or arranged in alternate hori-
zontal planes for preventing the ready escape

of the gases or products of combustion be-

tween said coils to the shell —A’—. The re-
spective bases —h*— and —h%— of the pipes

—H— and —H’— open respectively from the
front downflow pipe —E— and the front el-
- bows —a*— and the upper ends —h’—thereof

~discharge into the front end of the drum

—D—.
from the central portion of the adjacent side |

pipe. This is an essential feature of my in-
vention, and adds greatly to its practicability, |

as the sediment is deposited with great cer- | staggered in the same manner as the coils

1he pipes —H*—and -—H3— are arranged

at the rear side of the generator, and are

formed with lapping coils —H*— and —H?

—h—h/—. N
‘The respective bases —H®— and —H*— of

-t._h,e pipes —H*— and —H’— open from the
extreme lower end of the rear downflow pipes

—Hl—, and the upper extremity of the rear
elbows —a*—, and the upper ends —h%— of
sald pipes discharge into the rear end of the
drum —D—, It will be noted, however, that

the generating coils —IH*— and —H5— of the
rear generating pipes-—H?*— and —H3— start
from a point in close proximity to the adja-

70
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‘arranged on opposite sides of the downflow
pipes, and more or less heat is fransmitted to
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_.'cent pipe —a’— of the water-containing base

- main generating coils

—A—, and that considerable space inter-
venes between the front pipe —a-— and the
Jowest coil of the front generating pipes

—H—H’— so as to permit the inlet of fuelto
the combustion chamber —G—. This pecu-
liar arrangement of the ends —f*-— of the
¥F—and the construc-

SR (-]
. .essential feature of my invention and add
- greatly to its practicability.
- however, that the generating coils —f '— of
. the main generating pipes

pipes —H—H’—H*— and —H’— form an

It is evident,

F— may be oth-

erwise arranged than illustrated and de-

‘seribed, as, for instance, they also may be

- staggered or may extend only part way across

S ‘the combustion chamber, that, if desired, the
N cmlespondmg arms of the ﬂ'enelatmw 0011,:,

::::.:_2,'.0.
" the same horizontal plane instead of being
- staggered as described, and that said gener-
- -ating pipes may be eomposed-- of tubing if de- |

h—h' — and —H*—H5— may bedisposed in

sired. Moreovertherear end generating coils

"may be separated from the rear cross pipe |
—a’—80 as to permitthe generator to be fi1 ed

from both ends if desired.
The steam drum —D--is of suitable size

T .Wi-th_ reference to the area of the generating
30 .
.. steam from the hot water discharged there-

- into by said generating pipes, and, at the up-

pipes to permit of ready separation of the

- . perend of the drum,is a partition —D’'—,
-~ whieh 1s suitably secured thereto as by rivets

. ioside length of the drum in order that the
..~ liberated. steam may pass from the ends of

e
4o

I prefel to tie the heads
~and for this purpose use one or more hollow
.. tie bars or bolts —D*— formed with open ex- |
. fremities —D?— whereby, should the bolt be
- fractured or become corroded 8o as to permit

—d*—, and is formed of less length than the

the drum to the upper side of the partition
As this drum is of considerable size
d—d’— together,

the passage of steam to its inside chamber
—D*—, the attendant is at once notified of the

~ fact by the escape of steam, and the opera-
tion of the generator checked until the bolt
is repaired.

- The steam 1s Wlthdmwn'frmn upper por-
~tion of the drum —D— by a pair of steam

' pipes. ---I I’— having their inner extremities

1—1— arranged above the partition —D—

and formed w1th closed ends —*— and pe-

s

 tending arms -
- ties —I*—~I5°—, and the respective super-heat-
1ng coils:
directly above the generating coils —f’— on
- opposite sides of the steam drum —D—, and
‘are formed with upturned ends
nected together by a pipe
- extends the steam supply pipe —1%— for con-
j_;ductmﬂ' the steam to the desired locality.
| J— represents the feed -water heater |

l

6o

ripheral perforations —° These pipes
I—I'— are formed with the laterally ex-
[*—]°—, depending extremi-

I*—and —I*—, which are arranged

18
from which

]'_9

SN N whl.ch consists of the conducting pipe —j—,

con-

J
E

|
|

'

!

provided with coils —/
part way across the space interposed between-

and the coils —j"—j*—, which extend from

the branches —p>—g* of the pipe —)— and

are arranged on opposite sides of the drum
—D— directly above the super-heating coils
—J*—]"— with their ends —p°— dlscharﬂ'mfr;
into the lower portion of the opposite ex-—'

tremities of the drumm —D—. The front and
rear ends of the feed water heating coils

"

] —J

super-heater coils —I°—I"— into close prox-

°— extend above the end ﬂ'eneratmﬂ' |

pipes —H—H'—I*— and —H’— beyond the =

imity to the adjacent i inner sides of the front = -

and rear walls of the outer shell —A’—

This arrangement; of generating coils -——f’-—
super- heatmﬂ' coils —I—I"— and feed water
heating coils g
enables the greatest possible utilization of
the heat in the escaping products of combus-

80

- R

is very practical, and

tion for super-heating the steam and raising - o

the temperature of the incoming feed water. T
: pwvlously mentioned, =

The outer case —A"'—
is of any desirable form, size, and constmc-
tion, and is provided with an exit —A*— for
the. products of combustion. |

My improved invention is preferably pm-
vided with any suitable construction of wa-
ter gage —K—, which as shown by dotted
lines at Ifig. 1, is connected by pipes —,—%"—

to a head —K’'— having one end suitably
connected by a pipe I to the upper por- ..

tion of the steam drum. The lower end of
the head —K’— is connected by a pipe —kS—

to a pipe —k'—, Figs. 1 and 5, extending
through the left hand front elbow —ai— and
1011*1“113{1(111]:111_}7 within the pipe —a®— so0 as to
prevent to the ntmost the cirulation from va-

rying the level of the water in the gage —K—.

It will be noted that the downflow pipes are
within the vertical planes of the sides of the

| dram, and that consequently they form a

strong and rigid support therefor.

At Fig. 71 hewe shown a modified form of

my inventwn ,provided with two steam drums 1

_T.—I— connected together by a pipe —I1°—
and supported at their corresponding ends by

the separate upright pipes —IL*— and —I4—
secured to the water-containing base —A—.
The end generating pipes —L°— are in this

case Interposed between the downflow pipes

95  e

o0
105
110

—J3—T*—, and I have shown these pipes as ..

the downflow pipes. Suifable end heating

coils may be arranged at the outside of the.
downflow pipes —L3—L*—, and any desirable

form of main generating pipes may be used

with this modified construction of heater, but
I have thought it unnecessary to illustrate

sald end or main generating pipes.

-l— extending but

120 -

125

My invention may also be used f01 a hot -

~water heater, and it is evident that the parts
are simple and readily assembled; that its

construction is strong and practical, and its

positive and rapid.
The operation of my invention will be read-
ily perceived from the foregoing desel Iption

operation highly efﬁcleut and its circulation




~and upon reference to the drawings, and itis
- evident thatconsiderablechange may be made

| He

20

20

35

4.0

45

in the detail construction and arrangement
of the parts without depal tmﬂ* from the Spirit
of my invention.

Having thus fully deseribed my invention,
wha,t I elaim ag new, and desire to secure hy
Letters Patent, is—

1. In a steam generator, the combination of
a-water-containing base eomposed of the con-
tinuous pipes —a— —a ——aﬁ—-— and -———-as— ar-

btronnly bmeed and pelmlts ) cn*eula,tlon
therethrouﬂ*h a steam drum arranged above

the base between btwo opposite side pipes |

thereof, and a downflow pipe opening from
each end of the central steam drum and dis-
charging into the a,d,]a(;ent side pipe of the
base, bald downflow pipe being arranged with-
in the vertical planesof the SldeS of the drum
forfirmly supporting said drum substantlally
as described.

2. In a steam generator, the combination of
a water-containing base composed of the con-
tinuous pipes —a— a’ —a*-— and —a— ar-
ranged in a rectangle with their adjacent
ends connected together, whereby the base
1s strongly braced and permltb a circulation
therethrough, a steam drum arranged above
the base between two opposite Slde pipes
thereof, a downflow pipe opening from each
end of the central steam drum and discharg-
ing into the adjacent side pipe of the babe,
s.:aud downflow pipe being arranged within the
vertical planes of the bldeb of the drum for
firmly supportingsaid drum,and a removable
plug in the upper end of oneof the downflow
pipes for permitting inspection of the steam,
substantially as and for the purpose set forth.

3. In a steam generator, the combination of
a water conta,ininﬂ' base, a steam drum ar-
ranged above the base emd extending from
fl‘OHt to rear of the generator, downflow pipes

between the opposite ends of the drum and |

the base,and a generating pipe open ing from

the downflow pipe and dISCh&I‘ xing into the

steam drum, substantially as and for the pur-

- pose descrlbed

6o

4. In a steam generator, the combnmtlon of
a water containing base a steam drum ar-
ranged above the base between the sides
themof and extending from front to rear of
the generator, downflow pipes between the op-
posu:e ends of the drum and the base, and a,

‘generating pipe opening from the corner of
'the base cmd discharging into the steam-

drum, substantially as set forth .

5. In a steam generator, the combination of
a water COHt&lDlHU‘ base, a steam drum ar-
ranged above the base between the sides

thel eof and extending from front to rear of

the generator, downﬂow pipes between the
0pp051te ends of the drum and the base,

ﬂ'enemtmg pipe opening from the downﬂow
pipe and discharging into the steam drum,
and a generating pipe opening from the cor-

¥
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ner of the base and discharging into the steam
drum, substantially as set fovth
6. In a steam generator,the combination of

| & water eontammﬂ' base, a steam drum ar-
ranged above the base between the sides

thereof and extending from front to rear of
the generator, downflow pipes between the
opposite ends of the drum and the base, a

‘generating pipe opening from the downflow
- pipe and formed with substantially horizontal

75

U-shaped coils, and a second generating pipe -

opening from the base and formed of sub-
stantially U-shaped coils lapping with the

i former coils, substantially as and for the pur-

pose set forth.

7. In a steam generator, the combination of
a water containing base, a central steam drum
extending from front to rear of the. generator,
a downfiow pipe opening from each end of the

central steam drum and discharging into the

adjacent side of the base, a generating pipe
opening from the downflow pipe and dis-
charging into the steam drum and formed
with substantially horizontal U-shaped coils,
a second generating pipe opening from the
corner of the base and discharging into the
steam drum and formed with substantially

‘horizontal U-shaped coils lapping with the
former coils _
-gered with respect to the corresponding arms

and having their arms stag-
of the former coils, substantially as specified.

8. In a steam generator, the combination of
a water containing base and a combustion
chamber above the base; with a steam drum

‘arranged above the base between the sides
thereof and extending from front to rear of

the generator, downflow pipes between the
opposite ends of the drum and the base, gen-
erating pipes having projecting coils extend-

ing above the (.Oﬂlbﬂ.btlf)ll chamber, and gen-

era,t.ing. pipes having colls arranged at the ¢ end

-of the combustion chamber, substantially as

described. |

9. In a steam generator,thecombination of
a water containing base and a combustion
chamber above the base; with a steam drum

arranged above the base between the sides

thereof and extending from front to rear of
the generator, downflow pipes between the op-
posite ends of the drum and the base, gener-
ating pipes having projecting coils extending
above the com.bustmn chamber, generating
pipes having coils arranged at the rear end of
the combustion chamber, and a generating

pipe at thefront end of the generator having
coils extending laterally beyond the side of

the downflow pipe, substantially as specified.

-10. "I'he combination with a water-contain-
ing base of a generator; of a supporting bar
arranged beneath the base and provided with
a slot extending inwardly from its side, and
a bolt or screw having one end engaged with
the water-containing base and the other ar-

ranged within said slot, substantmlly as set

forth

11. In a generator, the combination of a

| rectangular base, bars arranged beneath the
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S “their head enﬂ'afred with the upper wall of

- .of a water contammﬂ* base, a steam drum ar-
10

sald slot and .thelr shank with the adjacent

. ~ surface of the elbows of said base, substan-
- tially as and for the purpose set forth.

12. In a steam generator, the combination

ranged abovethe base beneath the sides there-

~of and extending from front to rear of the gen-
- . erator, downﬂow pipes between the oppomte
 ends of the drum and the base, generating

~ drum and provided with coils extending lat-

pipes opening from the water- eonta,mlnw base
and discharging into one side of the stedm

erally above the combustion chamber, a sec-
ond generating pipe arranged at one SIde of

_ ' the vertical plane of the former pipe opening
20

from the water-containing base and discharg-
ing into the opposite side of the drum at &

~point at one side of the vertical plane of the
corresponding end of the former pipe and

provided with coils lapping with the former

~coills, substantially as specified.

13. In a steam generator, the combination

. ofa wa,ter—eontammﬂ* base, a steam drum con-
- nected to the water-contamm? base, a con-

c tinuous partition of less length than the dis- |
tance between the inner faces of the heads of

- said drum arranged longitudinally within the

40

o drum with one of its ends separated from the
.+ inner face of the adjacent head, and a steam
-~ outlet pipe for the drum haviug its opening
35
© . partition and between the extremities of said
~ partition, 811b5tan131a,11y as and for the purp()se

 set forth. |
- 14, In a4 steam generator, the combination
of arectangular base a steam drum arranged
above the base between the sides thereof a,nd

for receiving the steam arranged above said

S :'ext_endmwfmm front to rear of the generator,
- downftlow pipes between the Opp()Site ends o_f

- the drum and the front and rear pipes of the
| base and arranged within the vertical planes
. of the sides of the drum, a continuous parti-

. tion of less length than the distance between

- the inner faces of the heads of said drum ar-

- ranged longitudinally within the dram with

- 5o oneofitsendsseparated fromtheinner face of

~ theadjacent head, and a steam outlet pipe for

- thedrum having its opening for receiving the

.+ steam arranged above said partition and be-

| tween the extremities of said partition, sub-
stantially as and for the purpose specified.

15. In a steam generator, the combination

of arectangular ba,se, a steam drum ar ranged

. - abovethe base between the sides thereof and
extending from front to rear of the generator,
_-downﬂow pipes between the opp051te ends of

the drum and the front and rear pipes of the

base and arranged within the vertical planes
of the sides of the drum, a continuous parti-

tion of less length than the distance between

the inner faces of the heads of said drum ar-
. ranged longitudinally within the drum with
. its opposite ends separated from the inner
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side pipes of said base and formed with in- | faces of the adjacent heads, and a stea,m out—-
~wardly extending slots or cut-outs in their
outer side faces and bolts or serews having

let pipe for the drum extending above the
central portion of said partition and pr ovided

with peripheral openings for receiving the

70

steam, substantially as and for the purpose-

set; forth
16. In a steam generator, the combination
of a water-containing base, a steamn drun con-

nected to the water eontmnmﬂ* base, a parti-

tion arranged longitudinally within the steam

drum, and a palr of steam outlet pipes ex-

tendlnw inwardly from the ends of the drum
and formed with closed ends and peripheral
openings at their inner extremifies, substan-
tially as specified. | o

17. In a steam generator, the combination
of a water- eonta,mmn' base, a steam drum ar-
ranged above the base between the sides

75 .

8o

thereof and extending from front to rear of -

the generator, downflow pipes between the

| 0pp051te ends of the drum and the base; up- ' | =

flow pipes having generating coils, feed Wi~

| ter heating coils &rmnﬂ*ed at 0p0081te sides

of the steam drum above the generating coils,
and superheating coils 111te1 posed bptween

9:‘3’.

the genereating d:[ld feed water heating coils,

substa,ntmlly as specified.
18. In a steam generator, the cmnbmatlon

— and -—aq*— ar-

ranged in a rectangle with their adjacent
ends connected towethet whereby the baseis

strongly braced and pelmlts a circulation
therethrough, a steam drum arranged above

the base between two opposite side pipes

thereof, a downflow pipe opening from each
end of the central steam drum and discharg-
ing into the adjacent side pipe of the base,

95
of a water- conta,mmﬂ* bdse composed of the

00

said downflow pipe being arranged within

the vertical planes of the sules of the drum
for firmly supporting said drum, upflow pipes

having generating coils ehtendmw laterally

aCroSSs the fire, Ieed water hea,tmtr coils ar-
ranged above the generating coils, and super-

-heatmg coils eonnected to the drum and 1in-

terposed between the generating and the feed

water heating coils, subsltanmally as zmd for

the purpose described.

19. In a steam generator, ‘the combination
of a water-containing base, a
arranged above the base between the sides

thereof and extending from front to rear of

the generator, down fiow pipes between the

opposn;e ends of the drumand the base, main
| generating pipes having coils extending lat-

erally above the combustion chamber avxil-
iary generating pipes having coils arranged
at the ends of the combustlon chamber, and
feed water heating coils above the main gen-

steam dram-

110 U
Iy

erating coils havinﬂ* their ends extendinw‘

above the auxiliary genemtlnw coll, substan-
tially as described.

20. In a steam D'enexatm the combination
of a water - eontamnw ba%e a Steam drum

arranged above the base' between the sides =
thereof and extending from front to rear of

the generator, downflow pipes between .the




opposite ends of the drum and the base, main |

generating pipes having eoils extending lat-

erally above the. combustmu chembel and

feed water heating coils above the main gen-
erating coils havmﬂ' their ends extending be-
yond the vertical pla,ne of the outermost gen-

-~ erating coil, and end generating coils beneath

IO

the pmJeetmn' ends of the feed water heating |

coils connected to the water-containing baee
and to the steam drum, substantially as and
for the purpose speuﬁed

21. In a steam generator, the combination
of a water- eontmmnn* bese a steam druam,
downflow pipes between the base and the
steam druam, a pair of mud pockets arranged
at one side of the downfiow. pipes, and a

- connecting pipe between said mud pockets

20

whereby they are discharged simultaneously,
substantially as set f01t11
22. In a steam generator, the combination

- of a waler- eontelmnﬂ‘ base composed of an-
~ gularly arranged pipes connected together, a

steam drum a,bove the base, downﬂow pipes
between the base and the steem drum, and a
mud pocket opening downw ardly from the
lower wall of one of the base pipes in a ver-
tical plane at one side of the vertical plane
of the adjacent downflow pipe, substantiall; y
as and for the purpose specified.
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23. In a steam Wenera,ter the com’bmetmn

of a wa,ter-centa,mmo' base composed of an-

gularly arranged pipes connected together, a
steam drum a,rr.a,nﬂ'ed above the base between

the side pipes thereof upright downflow pipes
‘between the opposite ends of the drum and

the end pipes of the base, and a mud pocket
extending downwardly from the bottom wall

tical plane at one.side of the vertical plane
of the adjacent downflow pipe, substantially
as and for the purpose desecribed.

24. In a steam generator, the combination

of a water-containing base and a steam drum
connected to the base, with a pipe extending

longitudinally within one of the base pipes,
and a water gage connected to said pipe and
to the steam dl um, substantially as specified.

30
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of one of the side pipes of the base in a ver-

40
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In testimony whereof I have hereunto -

signed my name, in the presence of two at-
teetmc-' w1tnesses, at Roehester in the county
of Menroe, in the State of New York, this 7th
day of February, 1892. |

HAMPDEN .HY_D L.

Witnesses:
J. b. EDMONDS,
A. K. LYKE,.
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