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UNITED STATES

PaTENT OFFICE.

WERTER C. HIGGINS, OF NORWIOH, CONNECTICUT.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 486,467, dated Novembar 22, 1892.

Application filed July 5, 1892, Serial No. 439,050,

(No model.)

To all whom it may concern:

Be it known that I, WERTER C. HIGGINS, a
citizen of the United States, residing at Nor-

- wich, New London county, Connecticut, have

IO

20

tion of such generators.

invented certain new and useful Improve-
ments in Steam-Generators, which improve-
ments are fully set forth and deseribed in the
following speclﬁca,tmn reference being made

to the accompanying seven sheets of drawmws | tional view of the same.

My invention is in generators of the sec-

tional type, and has for its object the im-

provement of the draft-flues, to the end that
the caloric products of combustion may be
most completely utilized.

On the 9th day of February, 1892, Letters
Patent No. 468,423 were granted to me for
other improvements in this-class of genera-
tors, to which patent reference is now made
for perspective views and a detailed descrip-

patent the ash-pit i1s shown as located upon
the floor in a box-secfion, upon which the
oenerator proper 18 mounted, and a return-

. draft flue is provided in the upper portion of

.30

35

40

45

50

4, 1001{1110“ towald the front

the generator immediately over the fire-pot.

By reason. of experiment and greater ex-
perience I have found it desirable for pur-
poses of economy to make radical changes in
the draft system of my generator and have
therefore produced the system illustrated in
the annexed drawings, in - which—

- Figure 1 is a central vertical sectional view,

cut from front torear, of a generator embody-

ing my presentimprovements; and Figs. 2and
3 are cross-sectional views of such a generator
on lines = and 2z z, respectively, of Kig. 1.

Fig. 4 is a vertical sectional view similar to

FIU‘ 1, but taken on line z « of Fig. 3. FKig.
51is a front view of the n'enerator with the
front plate that supports the several doors re-
moved; and Fig. 6 is a vertical cross-sectional
view of the generator, taken on line z z of Kig.
Figs.7 and S are

respectwely front and edge views of said
front section detached. I‘lg 9is a vertical
sectional view of the same, and Fig. 10 a

cross-section on line ¢ @ of F1g. 7. In Hig. 11
is shown the inner face of the rear section
of the generator, and in Fig:-12 a vertical
Sectlona,l View of ‘the same:on line z 2

| Plb

1t.
~and rear face views of the generator-section

In my said earlier

3, which latter view is a cross-sectional
view on line z x of Fig. 11. Fig. 14 shows
in eross-section on llne z £ of IKig. 11 the
rearmost section and the one next adjoining
Figs. 15 and 16 are respectively front

next to the rear, forming ‘rhe back - plate
of the fire-pot; and Fig. 17 is a vertical Sec-
Kig. 18 i1s a cross-
| section of said section on lme x x of Fig. 15.
In Higs. 19 and 20 what I term my *¢ mtel-
mediate ”? section 1s shown in front elevation
and central vertical section, and in Fig. 21 1
have shown a cross-section of said interme-
diate section on line xz x of Fig. 19.
Ingenerators of thisclass the front andrear
sections and thesection next adjoiningtherear

are as a rule the same in all sizes, the heat-

ing or steaming capacity of the generator be-
ing varied by .providing more or less of the
intermediate sections, Fig. 19, as the case
may require.

In the annexed drawings, 25 denotes the
front section; 26, the intermediate sections;
27, the section next adjoining the rear sec-
tion, and 28 the rearmost section. FKach and
all of these several sections are in a large de-
gree hollow to provide liberal water-space,

and said space is connected throughout the

entire series of sections by manifold coup-
lings and pipes 29, 30, and 31 in the manner
usual in this class of generators, thus provid-
ing a most perfect qystem of water connection.
The front section 25 is formed with properiy-
disposed openings for feeder, ash-pit, and
flue-cleaning doors and 1s preferably recessed
on its inner face, as at 32, Figs. 4 and 10, to
increase somewhat the capacity of the fire-
pot. Upon the outer face of the front sec-
tion 25 is bolted a plate or shield 33, having
hinged thereto an ash-pit door 34, a feeder-
door 35, through which the fire-pot may be

reached, and doors 36 37, by means of which

the various draft-flues may be readily reached
for cleaning.

The rearmost section 28 may be formed as
a simple plate upon its outer face, but the

inner face I preferably recess throughout the

ogreater portion of its length, as at 38, and
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upper end thereof, are two projecting walls | and the chambers 50 at the extreme lower
39, also hollow to provide the water-spaceand | portions of the intermediate sections two in-
serving to cut the recess 38 into three verti- | tervening hollow walls 52 53 extend from
cal chambers or flues 4041, the central oneof | front to rear, forming three horizontal flue- 7o
5 which is by preference somewhat wider than | spaces that lead at their rear ends into the
the side flues for a reason that will be ap- | described vertical flues 40 and 41. A¢ their
parent, as I shall proceed to describe the | front ends said horizontal flues lead into a
complete draft system. The rear walls of | chamber 54, extending across the lower por-
section 28 are formed with an opening 42, | tion of thefront section 25,as best understood ys
10 leading outward from the central chamber 40 | by reference to Fig. 3 of the drawings.
and providing an outlet for smoke, &c. dec- l At the entrance to the upper end of the
tion 27 is formed with a cross-wall 43, extend- | central flue 40 is hung a damper 55, which
ing upward to a point about level with the | may be opened or closed by means of an op-
tops of chambers 40 and 41, (see Figs. 1 and | erating-handle of any convenient form lo- So
15 4,) and upon the rear face of said section | cated outside the generator. When this
are vertical walls or ribs 44, coincident in | damper is open, as in Fig. 1, the produets of
position and size with those of the rear sec- | combustion find a direct and easy exit down-
tion already described. The cross-wall 43 of | ward through the central flue 40 and outward
section 27 serves a double purpose. Itsin- | through the smoke-opening 42. When, how- 83
20 ner or front face provides a substantial back | ever, said damper is closed—as, for example,
for the fire-pot of the generator, while its rear | after the fire is well started—the products of
faceformsone wallof myimproved draft-flues, | combustion, as they come in contact with
as I shall explain presently. The inner face | said damper, are checked and deflected to the
of sald cross-wall 1s formed at proper points | right and left hand and of necessity pass go
25 with projecting bosses 45 to receive the rear | downward through the side flues 41, and are
ends of the grate-sections 46, which latter | guided toward the front of the generator
may be of any approved construction. Each | through the side horizontal flues until they
of the intermediate sections 26 is formed with | enter the cross-chamber 54 of the front sec-
an opening extending well upward, and in | tion 25. Said products then pass around into g5
30 theupperportionthereof is centrally located a | the central horizontal flue and finally are di-
pendent water-section 47 of the form of an | rected to the rear of the generator, whence
inverted truncated cone, which is connected | they readily pass upward through the cen-
by pipe 43 with the water-space in the sides | tral vertical flue 40 and outward through the
of section 26, as best illustrated by Ifigs. 19 | smoke-opening 42, the course of the draft be- oo
35 and 20 of the drawings. The form and ar- | ing indicated by arrows in Figs. 1 to 4.
rangementof these water connectionsare such The described system of draft-flues has
as to insure an unobstructed flow of water up- | marked advantages over that of my earlier
ward as said water becomes heated and seeks | patent, which latter discharged the produects
to rise, and attention may also be called here | of combustion from the rear of the fire-pot 105
40 to the fact that the lower wallsof all the doors | immediately into flues leading to the front of
and flues of my generator are purposely | the generator, whence they found a direct
formed with an upward pitch to allow the [ exit into the smoke-pipe, thus conducting said

freest possible escape of the heated water as | products of combustion only through the hot-

it attempts to pass upward. Section 27 may, | test portions of the water (at the top of the t10
45 if desired, be provided with one or more cones | generator) where least wanted.

47 and lateral pipes 48 in the space imme- In this present invention the water at the

diately ahove the cross-wall 43. I have here | top and sides of the generator receives direct

shown two such connections; but they may be | heat from the capacious fire-pot, and as the

omitted altogether, if desired, or a greater or | products of combustion pass therefrom down rrs
50 less number provided. The extreme upper ; the flues 40 and are gradually exhausted of |

portion of each of the described sections is | calorie said products are brought into effect-

formed with a water-chamber 49, and the ex- | ive contact with the cooler waters at the bot-

treme lower end is similarly formed with wa- | tom of the generator, thus utilizing said pro-

ter spaces or chambers 50. ducts most economically and exhausting rzo
5¢  When the several generator-sections are | therefrom all or nearly all of their available

assembled and the grateis in place, the de- | caloric parts before the residue of said pro-

scribed opening in the sections 26 is cut by | ducts pass off through the smoke-opening,

sald grate into two compartments, the upper | Another advantage may be noted in my

one of which forms the fire-pot and the lower | present generator in the fact that the ash-pit 123
6o one the ash-pit of my generator. (See Figs. | is formed integral with the several boiler-sec-

1 and 4.) tions instead of separate therefrom, as in my

Beneath the floor of the ash-pit the several ' earlier form, thus effecting a saving of time

intermediate sections, as well as the front | and expense in assembiing the generator.
section 25, are chambered to form water-| Having deseribed my invention,I claim— 130

65 spacesdl,that extend entirely across the gen- l f1. A sectl;ional heater provided with a series
of vertical draft-lues communicating with

erator. DBetween these water-chambers 51
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provided with an exit and the bridge-wall is
above said exit, and a damper between the
top of the wall and the exit, substantially as
set forth.

9. A sectional heater provided with a series
of vertical and horizontal draft-flues com-
municating with each other at the top and at
the front of the heater, the horizontal flues
being on the same plane and one of the ver-

tical flues being provided with an exit, and a’

damper between said exit and the fire-pot,
substantially as set forth. |

3. In a sectional generator, in combination,
front, rear, and intermediate sections, and a
section adjacent to the rear section having a
cross-wall, as set forth, vertical draft-flues be-
tween said cross-wall and rear section, a sys-
tem of draff-flues leading to and connecting
with each other at the front of the generator,
and a damper at the entrance to one of said

|

“each other at top and bottom, one of which is | vertical 'ﬂues, all being substantially as herein

desecribed.

4, In a generator,in combination, front and
rear sections and a multiple of intermediate
sections, the rearmost of which 18 provided
with a eross-wall forming a flue-chamber be-
tween said wall and rear section, which cham-
beris divided by vertical partitions into three
flues, the middle one of which has a smoke-
outlet, as set forth, each of the intermediate
sections being formed with horizontal flues

eorresponding in number and position with

the said vertical flues and the front section
being formed with a transverse chamber into
which the several horizontal flues lead, all be-
ing substantially as described, and for the
purpose specitied.
WERTER C. HIGGINS.
Witnesses: |
A. 1. HAMMETT,
KFrRANK H. ALLEN.
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