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UNITED STATES

PATENT OFFICE.

JAMES A. HERRICK, OF NEW YORK, N. Y.

REGENERATOR-FURNACE.

SPEOIFIGATION formmg- part of Letters Patent No. 424,480, dated Aprll 1, 1890.
Apphcatwn filed Nnvember 21 1887, RSerial No, 255 782. (No model.)

To all whom it ma i CONCETTL:
Be it known that I, JAMES A. HERRICK, of

New York, county and State of New Yorl{
- have invented an Improvement in 'Regener-

10

ator-Furnaces, of which the following de-
seription, in connection with the accompany-
ing drawings, is a specification, like letters
on the drawings representing like parts.
This invention relates to furnaces of the
class known as “continuous” regenerators,

~and has for its object to improve the con-
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struction of the same.
In accordance with my invention the gas
generator or producer 1s attached directly to

| the main structure or furnace proper, the gas

generated in the producer passing. into the
hmtmﬂ-chamber over a hollow bridge-wall,
from Whlch issues heated alr eilther alone or
enriched by natural, water, or other gas or
natural gas alone, the said air or natural gas
or mixture of both being commingled with
the gas generated in the produeer to create
the flame by which the material within the
heating-chamber is heated, the said air be-
ing heated by passing through a system of
flues or passages located below the heating-
chamber, the said air flues or passages being
heated by the waste products of combustion,
which pass through a separate series of flues
on their way out of the furnace, as Wﬂl be de-
scribed.

My improved furnaee 1s especially adapted
for heating metals to any temperature below

full white heat, for annealing metals, baking

crockery, tiles, bricks, &c., and it 18 also well

“adapted to be used with “close muftles”. for

annealing—that is, when it is desired the
flame S]lould not impinge or actdirectly upon
the material to be heated.

My invention therefore consists of a fur-
nace having novel points of construetion,
which will be pointed out in the claims at
the end of this specification.

Figure 1 is a vertical section of a fumaee
embodying my invention, the section being
taken on line 2, Fig. 3, through the fumes-
passage. Fig. 2 i1s a vertical section of my
improved furnace on line «’ &/, Fig. 3, the

section being taken through the air passage

I‘in 3 18 a transverse section on line
2, showing two gas-producers, to

or flue.
a* x°, Fig,

-employed in one fumace

I‘ln 4 18 & Seetlon
of Fig. 1 on line v v, looking to the left; KHig.
5, an end elevation of the fmnace shown in
F1ﬂ 1, the outside ash-pit being in section;
Flo () a detail to be referred to Kig. 7, a
sectlon of the door-casting in Kig. 5 on 111;16
y* *; Fig. 8, a detail of the door of the heat-
mmchamber and mechanism for operating it;
Fw 9, a detail to be referred to, and Fig. 10
a sectlonal cdetail of the door of the heatmw-
chamber and the cover closmrr the openmﬂ
therem

Referring to Fig. 1, ‘the outer walls A of

my 1mpr0ved fmnaee, composed of fire-brick

or other suitable material and strengthened
in any usual manner, as by iron plates 2 and
binders 3, connected towether by rods 4, sup-
port in usual or Well—known manner the doma
or roof A, -

The furnace is pmwded with an 11p11ght
wall A’, (see Figs.1 and 2,) dividing the said
furnace into a gas-producer A®>and a heating-
chamber A% The gas-producer A*is promded
with braces (shewm as rails ) to support the

orate-bars ¢/, upon which the coal or other

fuel tc be consumed is supported. The coal
or other fuel is supplied or fed into the pro-
ducer through a chute or hopper «? formed
in the outel wall A, the said hopper being

closed by a door ¢, herein shown as hlll'i"edl

at ¢t and connected by a chain ¢’ to a coun-
terbalancing-weight «® suspended by thesaid
chain over a pull ey a', supported by uprights
a®, secured to the 011tel wall of the furnace.

The side or end of the furnace is provided, -

as shown, with two sets of doors 5 6, the door
6 commumea’cmn with the ash—p1t a’ below
the grate-bars « and through which doors the

ashes may be removed. The bottom ? of the

‘ash-pit is herein shown as upwardly inclined
toward the back of the ash-pit or away from.

the door, for a purpose to be hereinafter de-

scribed.
The rails ¢ support, as herem shown, pipes
b, o

nected by pipe b/, provided with a cock or
valve 0%, to a suitable steam - generator or
source of supply, (not herein shown ,) said
pipe b within the ash-pit being provided with

illustrate the manner of constructmﬂ the fur— | per forations through which steam may issue,
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ly one of which is shown, the %md pipe
-bemﬂ' extended outside the furnace and con-
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preferably in a downward direction, into the | ing through the heatme-ehambel A3 pass into.
ﬂues or passages b’, Fw 1, traversing the fur-

ash-pit.

The ash-plt a’ has extended into or com-
municating with 1t an air-supplying pipe 0%
eommumcatm goutside the furnacewithapipe
3, (see Fig. 2,) connected with a suitable blast
or air pump, {not herein shown,) the mouth
or outlet of the air-pipe 0* preferably being
bell - shaped or expanded io cause the air
forced into the ash-pit to be diffused there-
through and more intimately commingled
with the steam therein. The downwardly-pro-
jected steam mixes with the air and charges
the same with moisture, and the moist air is
drawn or fowed up thlouﬂh the bed of coal
usual manner. The air entering the pro-
ducers passes through a layer of steam, which
serves to moisten the same, and thereby pre-
vent the burning out of the grate-bars, the
said steam’ tendmﬂ to prevent “the formation
of clinkers. The gases generated in the pro-
ducer A® pass over a brldﬂe wall formed by
removable caps or blocks bg mounted upon
and forming a continuation of the wall A’ in
a direction mdmeted by the arrow 20, Figs.1
and 2, into the heating-chamber or fumaee
proper As in which the m.etel ialtobe treatedis
placed. Theg gases ﬂenemted1nt]1epr0duce1 as
they passoverthe bridge-wall may be commin-
oled with and enriched by either air, natural,
Watel or other gas, or a mixture of beth whlch
issues from a duct b* in the cap or block b3,
the natural or other gas being qupphed
through a pipe 9, located, as ehown in a pas-
sage or chamber 10 in the wall A’ and con-
nected to a suitable source of supply located
outside the furnace and not herein shown.

~ 'The heat generated by mixing air with the
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gases generated in the producer will be suf-

ficient for most classes of work for which the
furnace will be used, and therefore I shall
hereinafter confine my description to the
working of the furnace when air alone is used
to emleh the said gases. The air issuing
from the duects 6 is hw'hly heated after the
furnace has been running a short time by
being caused to pass thlouﬂh flues or pas-
sages 0°, Fig. 2, connected with an air cul-
vert or flue b3, (See Fig. 2,) there being, as

herein shown, fom passages arranged verti--

cally one above the other and connected at
their opposite ends, so that the air admitted
into the lowest of the passages b°is caused to
traverse the furnace four times, as indicated
by arrows 22, Fig. 2, before finding an exit
through the duct b, connected to the upper-

- most passage 0° by chamber 10 and passage

6o

12 in the wall A’. It will thus be seen that
the air becomes highly heated before mixing
with the gases generated in the W&e-produeel

The ﬂmne O'enerated by a mixture of air and
gas may be deflected into the heating-cham-
ber or furnace proper A% to any desired dis-
tance by varying the inclination or eurvature
of the duct 6* in the cap or block 03 The

flame and products of combustion after pass- |

424,480

nace below the bed or heelth b0 of the heat-
ing-chamber, the said flame and products of
eombustlon ﬁndmn‘ an exit into a smoke flue

or culvert 6% (see Fws 1 and 2,) communicat-

ing with the stack or chimney 13, (see Fig. 3,)
the course of the flame being 1ndlea,ted in
Fig. 1 by arrows 23. - The passage b7, whieh I
shall hereinafter designate as the “fumes-pas-
sage,” contains a series of slabs or bricks 5H1°
of refractory material, which are “ staggered ”
or so arranged as to retard the passage of the
fumes through the passages b7, so that the

75
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bottom of the hearth 6* and the slabs them- -

selves may become more intensely heated.
As herein shown in Figs. 1 and 2, the pas-

sages 0% b" are made continuous in a vertical

dir ection, and, as shown in Fig. 4, a continu-

ous air—pa,ssa,ge b’ is located between each

pair of continuous fumes-passages b'—that is,
the air and fumes passages are alternately
arranged with relation to each other.
The bottom or lowest of the fumes-passages
b" communicates with the culvert b through
the passage b6 in the arch b of the said cul-
vert, (see Iig. 4,) and the lowest air-passage b°
eommumcateq with the air-culvert O® through
similar openings (not shown) in the arch b
of the said culvert. The a
into the culvert {° through a pipe ¢, (see dot-
ted lines, Fig. 2,) eommumeatmn' with the
pipe S, connected to the blast or air pump, or
the said air may be admittted into the cul-
vert 0° by natural draft through a pipe ¢
having its inlet end supported, as shown, in
the end wall c® of an outside pit or chamber
¢* for ashes, the said pipe communicating
with the atmosphere and being controlied by
a register ¢!, (see Figs. 2 and 3) the pipe ¢
being also pr ovided with suitable dampers or
valves, (not herein shown,) by which the
amount of air supplied to the culvert may be
regulated according to the requirements of

95

alr may be forced
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the furnace and deglee of heat lequued in

the heating-chamber A3,

Refelmnﬂ to Kig. 5, the door frame or cast-
ing of the esh-plt is made in two parts d d’,
which are separated by a space of sever al
inches, the said space being closed in front
by a flange * of the part 4", The flange
mldway between each set ef doors has an
opening or slot d?, (see Fig.
inserted a staple-shaped piece d*-of iron,
which projects beyonc the door-frames and
through an opening ¢’ in which a wedge d°
1s driven to hold the set of doors with whwh
1t co-operates firmly against the door-frames.
The door-frames d ¢’ and staple d* are bound

together by a bolt d', passed through them,

the said bolt being secured by a nut db, (see
Fig. 7,) thus makmﬂ an easily fitted and sub-
stantial structure. The air-pipe b° for each

gas-producer is carried through the wall, sep-
arating two adjacent gas- pmdueele, and
tur ned substantially at a uﬂ*ht angle into the
ash-pit of the ges-produeers.

6,) into which is

115
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To prevent the top and the sides ¥, Fig. 1, | The weight of.the door etis counterbalanced,

of the coal-chute ¢?from being rapidly burned
out, the said top and sides are lined with fire-
brick or other refractory material, the top
being made as an independent arch e (see

Figs. 1 and 2) outside or beyond the wall of

the furnace, to enable the same to be readily
renewed, the said arch ¢ abutting against the
top.ar ch or roof of the chute or hoppe1 a?, thus

protecting the iron plate forming the flOIlt~

of the furnace from the fire.
To enable any deposition of soot or othel

material to be readily removed from the.

fumes and air passages, the walls of the said
passages are provided, respectively, with re-
movable sections ¢, Fig. 1, ¢°, Fig. 2, the re-
movable section of the air-passage being
shown as a part of the wall A",

The passage b* in the cap 0% throu 0'11 whmh
the heated air issues into the heatmﬂ'-cham-

ber A3, is contracted at its outlet or disehm oe

end to increase the fome of the air issuing
therefrom. =

The ]1eatmﬂ'-chambel A3 IS prowded W1‘rh
a door &, prefel ably one on each side of the

furnace, and composed of an outer metal

plate e, having on its inner sides, as shown,
beveled ribs e“ (see Fig. 8,) and an inner fac-
ing or lining eﬁ of fire-hrick or other refract-
ory material. The, plate e* and ribs ¢® will
preferably be cast together, and each of the
said ribs will preferably be left or made

- straight at its upper end near the top of the

I
i

| 10

45

50

60

p}ate e!, as at €*, (see Fig:8,) to permit abrick
¢ to be readily inserted between the sald
ribs and then dropped toward the bottom of

the door, the top brick between each pair of
ribs being wedged home in any usual or well-
The lining of the door is

known manner.
thus made up of sections each removablein-

dependently of another, the said sections be- |

ing retained in place by the beveled form of
the ribs ¢. The metal plate e, Fig. 10, may

be perforated, if desired, for sake of hﬂht-
The door is pronded with an 0111106 ..

ness.
e', through which the operator may view the
interior of the furnace and through which the
material may be worked, if required. The
orifice e' is closed by a swinging or sight
door €% pivoted at €', (see Fig 10) the said
swinging door hm*mﬁ' an orifice normally

closed by a -brick el intelposed between a |

flange. ¢ of the door ¢ and & cover el?,
bolted to the outside of the said door, the
said brick &Y or other refractory material be-
ing readily replaced by means of the said
cover, The sight-door is provided with a
counterbalancing-weight e, and the entire
furnace-door 1s raised and: lowered, as herein
shown, through a lever pivoted at ¢' to. a
rafter e or other suitable support. Thelever
referred to has a sector-arm 7, to which is se-
cured by a bolt f’ side pieces or bars 1% ex-
tended, as shown, below the sector-arm and Se-
cured towethel by bolt /3, the bolt f®extending
thr cmoh or having fastened to it astrai nhthﬂk

producer, will be less than tha,t gener atecl at

as shown, by a rail f® or other bar having a
handle, (not shown,) by which the Operator
may raise and lower the said door.

By the arrangement described the door e*
is under perfect control - and may. be left in
any desired position.

The door and mechanism to 0pe1ate it ale
not herein. claimed.

When it is desired to heat some classes 0f
materials—such, for instance, as copper and
brass—a false bottom preferably made of
bars or stripsf!® of wr Ouﬂ‘ht-II'OIl as shown in
Fig. 1, is placed in the heatmtr-eha,mbel The

per.or other mateudl perfectly clean and pel—
mits the same to be readily moved. ™
‘For annealing and similar purposes, whele

_113 is desired that the flame should not come

directly in contact with the material,a “muf-
fle” 1° (see Fig. 2) may be placed in the heat-

ing-chamber A® the said muffle being -sup-
ported above the bottom of the chamber by

wheels 7/ or in any other suitable manner, so
that the flame may pass beneath .:md heat the
muffle uniformly on all sides. - -

When it is desired to heat a numbel of
light articles but a short time, the said arti-
cles may be placed on a suitable bottom, (not

| shown,) which is adapted to be moved slowly

75
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'false bottom of WI‘OHDht-II'OIl keeps the cop-

Qo

95

through the heating-chamber by any smtable |

meehamsm in Well-known nmanner,
By inclining the bottom ' of the as]l-pm
upwardly toward the rear the draft is forced

IOO

up toward the rear wall of the ash-pit and

“caused to pass up through the bed of coal or

fuel supported at the rear of the grate-bars,
thus producing a Substantlally-umfmm con-

~sumption of the fuel, and, furthermo_re, the

removal of the ashes is famhtated | :

When it is desired to remove the asheswly-
ing npon a,nd above the grate-bars o/, crup-
per-bals g* may be mse_lted in usual__ way
through the doors 5,one end of each crupper-
bar being extended into and resting upon
one of a series of ledges ¢, (see Fig. 1 ) made

by recessing the wall A’

By forming the ledge ¢, as descubed the
clinkers for med on and adhering to the wall
A’ may be readily detached, and a firm sup-
port thus secured for the said crupper-bar. -

pendent alr and steam pipes controlled by
suitable valves each gas-producer may bée op-

erated independently of the others—that is,

one gas-producer, located at one end of the
furnace, may be supplied with a less quan-
tity of air and steam than another gas-pro-

ducer—as, for instance, the gas:producer at
‘the opposite end of the furnace, and conse-

quently the heat generated by the first gas-

the other end.,
Tt will be noticed that all the ﬁ'&S-pI‘OdHG@lS

communicate with a common combustion-

chamber, as clearly. shown in Fig. 3, which

or rod f'“‘, fixed to the staple 7° of the door. | has a common air-supply—namely, the pas-

By providing each gas-producerwith inde-

105
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sage12in the bridge-wall communicating with

the said combustion-chamber through the .

duects 6* in the removable caps, as shown in-

said figure.
J clalm——

1. In a continuous regener rator- fumacea the
combination, with the outer walls and dome |
- orroof suppOrted- thereby, of an inner divid-

- ing upright wall, as A’, extended to near the

sald roof and forming an unobstructed pas-

sage for the products of combustion, and pro--
vided at its upper end or top with a flue or

passage 12, having outlet-ducts b4 extended

up through the top of the bridge-wall, and a |

gas-producer having its outlet between the

said upright wall and roof, the hearth pro--
vided at its rear end with openings for the

escape of the products of combustion, and
upon which the material to be heated 1is

placed, and a checker-work or continuous re-

generator located below and contiguous to

the said hearth and having alternately-ar-
ranged passages b° ' for air and the products
of eombustion, the flue or passage in the di-

viding-wall communicating with the upper-

most alr-passage and formm othe outlet forthe

air-passage 0° and the passage 07, communi-
cating with the stack, the products of com-
bustion passing throuﬂ'h the regenerator in

an opposite direction to the passage of :m
substantially as described.
2. In a continuous legenemtm-furnace, the |

| (,ombma,tlon with the outer walls and dome

35

~ or roof supported thereby, of a plurality of

gas-producers A? located within the said
walls, a common heating-chamber to receive
the material tobe heated, provided with open-
ings or gas-exits opposife each gas-produacer,

a checker-work or continuous regenerator lo-
40 cated below the said heating-chamber, an |

424,480

exit-flue common to the heating-chamber, and

an air-inlet flue common to the checker-work,

and a separate air-pipe and steam-pipe for

each gas-producer provided with valves by

| which the quantity of air and steam admitted

to the gas-producers may be controlled to
vary the heat admitted to the heating-cham-
ber from each gas-producer, whereby difter-
ent parts of the heating-chamber may be

heated to different temperatmes to enable ;
the said chamber to be used for different

classes of work at the same time, substan-

tially as described.
3. In acontinuous reﬂ'enemtm-fumace the

combination, with the outer walls and dome

or roof supported thereby, of an inner divid-

ing upright wall, as A’, extended to near the
said roof and promded &t its upper end or top
with a flue or passage 12, a gas-supplying
pipe 9, located in sald flue or passage, a gas-

45

55
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‘producer having its outlet between the said

upright wall and roof, a hearth upon which the =

material to be heated is placed, having open-

‘ingsatitsrearendforthe escapeofthe products
of combustion,and a checker-work or continu-

ous regenerator located below the said hearth
and havmg passages b° b for air and the pro-

ducts of combustion, the air-passage b’ com-

municating with the ﬂue or passage 12 in the

top of the d1v1dmﬂ‘-wa11 the gas supplied by
| the pipe commmﬂ‘lnw with the products of

combustion, subsmntlally as described, and

for the purpose specified.

In testimony whereof I have signed my
name to this specification in the presence of

two subscrlbmﬂ' witnesses.
- JAMES A. HERRICK.

Witnesses:
JAS. H. CHURCHILL,
B. DEWAR.
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