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- UNITED STATES PATENT @FFECE

DANIEL M. SOMERS,

OF NEW YORK N Y.

FURNACE.

No. 803,076.

Spemﬁca,tlon of Letters Patent.

Patented Oct. 31, 12065.

Appllcatmn filed Octoher 19, 1904, Serlal No. 229,046,

To all whom it may concern:

Beitknownthat I, Daxier. M.SoMERS. a c1tl-
zen of the United States, residingat New York,
county of Kings, and State of New York, have
invented certain new and useful Im provement%
in Furnaces, fully described and represented
in the following specification and the accom-
panying dra,wino's, forming a part of the same.

This invention relates to certain improve-
ments in furnaces for heating sheet metal.

One of the objects of theinventionisto pro-
duce an improved heating-furnace for heating
packs of plates in which

the platesor packs are subjecbed to the heat-
ing action of the furnace whilein transﬂ; there-
thIOHUh

A furthei ob;]@ct of the IHVE‘I’ItIO‘[] 1S to pro-
duce a furnace for heating sheet-metal plates

or packs of plates, said furnace having 1m-

proved devices for causing the travel of the
plates or packs therethrough.
A further object of the 1nvention 1s to pro-

duce an improved furnace for heating sheet

metal in plates or packs, the heating-chamber
of the furnace being so constructed that the
pressure of the producte therein may be main-
tained at a pressure which is greater than at-

mospheric pressure.

A further object of the invention is to pro-

duce an improved furnace in which the reac-
tions caused by combustion take place 1n the
combustion-chamber under a pressure which
is equal to or greater than atmospheric pres-
sure, the products being conveyed to the heat-
ing-chamber of the furnace under a pressure

which is equal to or greater than atmospheric

pressure and the pressure of the products in
the heating-chamber belng maintained during
the heating operation at a pressure which is
equal to or greater than atmospheric pressure.

A further object of the invention is to pro-

duce an improved furnace for heating sheet

metal from which a substantially continuous
output of heated metal may be obtained.

A further object of the invention 1s to 1m-
prove the details of construction of furnaces
which are used for heating sheet metal.

With these and other objects not specifically
referred to 1n view the invention consists in

certaln constructions and in certailn parts, im-

provements,and combinations, as will be here-

inafter mllv cdescribed and spemﬁcally pointed
ouft.

~ Rel‘errmﬂ to the drawings, Figure 1 illus-

trates in side elev ation a form of hedmm'-tur-
nace for sheet metal embodying the in_vention,

on the line 1111 ot Fig. 10.

the furnace being shown.in connection with a
four-high hot roll. Fig. 2 is a plan view of
the left-hand end of the construction shown
in Fig. 1. Fig. 3 1s a plan view of certain of

the devices at the right-hand end of Fig. 1.

Fig. 4 is a sectional plan view of certain parts
of the construction shown at the right-hand
‘end of the furnace illustrated in Fig. 1.
5 is an end view, partly in section, of the con-

Fig.

struction shown in Fig. 1. Figs. 6 and 7 are
detail views of a construction forming a part

of the feeding mechanism. Fig. 8is a section

on the line 8 8 of Kig. 1.
on the line 9 9 of Kig. 1.

Fig. 9 is a section
Fig. 10 1s a plan

‘view, partly in section, of the delwery end of

Fig. 11 is a sectional elevation
Fig. 12 is a sec-

tional detail on the line 12 12 of Fig. 10. Fig.

the furnace.

18 is a plan view of the intermediate devices

by which the sheet metal 1s conducted from
the furnace to the rolls. Fig. 14 is a side ele-

vation of the construction shown in Fig. 13.

Fig. 15 is a sectional elevation of the deliv-
ery end of the furnace, showing the devices

| by which the metal is carried from the furnace

to the rolling-mill and the furnace for receiv-
ing the metal from the mill, certain parts of
these devices being shown 1n elevation.
16 is a section on the line 16 16 of FKig. 15.
Fig. 17 is a section on the line 17 17 of Fig.
15. Fig. 18 1s an 1nterior plan view of the

receiver intermediate the furnace and the mill.

Fig. 19 is an elevation, partly in section, of
a part of a furnace constructed in accordance
with the invention, this furnace belng ar-
ranged to use hydrocarbon oil as fuel. Fig.
20 1s a section on the
Figs. 21 to 29 are detail views illustrating the
construction of the conveyer employed and
modifications thereotf. Kig. 301sa side eleva-
tion of
with the invention, this farnace belng ar-
ranged to use coal as fuel. Fig. 31 1s a plan
view of the construction shown in Fig. 30.

| Fig. 32 is a plan view, partly in section, of a

torm of furnace constructed in accordance
with the invention, the furnace being hori-
zontally arranged. Fig. 851s a sectwna,l ele-
vation of the torm of furnace construction
illustrated in Fig. 32. Fig. 34 1san end view
of the power mechanism for operating the
feed used 1n connection with the furnace 1llus-
trated in Fig. 33. Fig. 35 1s a detail view of
a starting mechamsm emploved |

The turnaces illustrated in the drawings are

- more pa,_rtlcul@rly adapted for heating pacl{s

Fio.

line 20 20 of FKig. 19.

a. furnace construc‘ted In accordance
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of metal sheets, which packs of sheets are-to

be subsequently treated to convert them into

long thin plates used for various purposes-—
such, for instance, as bases for the manufac-
ture of commercial tin-plate. These furnaces
or others embodying some or all of the fea-

tures of the invention may, however, be em-

ploved for other purposes, if desired.
Referring to the drawings, 1 indicates a fur-

nace, which may be constructed in various
ways.

substance 3—such, for instance, as fire-brick.
In the form of furnace illustrated in Figs. 1
to 19 the furnace is inclined to the horizon-
tal, so that the force of gravity may be util-

1zed 1n causing the packs or plates to travel
~ therethrough.

The furnace may be support-
ed in any usual manner—as, for instance, by
pillars. The usual platforms 19 are provided,

which afford access to the furnace and the

valves, these platforms being reached by suit-
able steps, as 20.
The furnace will be provided with means

for 1nsuring the positive travel of the plates

or packs therethrough, which means may vary

widely 1n construction and will vary accord-

Ing to the type of furnace employed. Inthe
construction shown in Kigs. 1 to 19 gravity

1s alone depended upon for insuring the travel

of the plates or packs therethrough, suitable
means being provided, however, for control-
ling the travel. In the best constructions the
means which insure the travel of the plates
or packs through the furnace will operate in

connectlon with the edges of the suecessive

packs or sheets. While the specific construc-

tion of these edge controlling devices may

vary widely, as shown, the side walls of the
furnacee are provided with ways 155, these

ways being in the particular construction

shown formed by grooving the fire-brick
walls of the heating-chhamber of the furnace.
In the particular construections illustrated a
positive forwarding means is provided, which
consists of a flexible carrier, this flexible car-
rier in its best form embodying a pair of end-

less - chains 156, one run of each of said chains
passing through the interior of the heating-
chamber of the furnace and being guided in
the ways 155, the other run returning on the

- outside of the furnace, so that the chamq are

55

60

05

cooled after delwermo‘ the plates by passing
These' chains, which in the

through the air.
particular construction shown constitute the

conveyer, may be supported and operated in

In the construction
shown there are provided at the upper-end of

any desired manner.

the furnace two vertical shafts 157, these

shafts being supported in brackets 158 or 1n-

any other suitable manner. These shafts 158
are provided with sprocket- wheels 159;around
which the chains pass:

The lower end of the furnace is provided

with a pair of short shafts or studs 160, sup--

]

As shown the furnace comprises the
usual metal casing 2, lined with a refractory

L d

163,

1ng-screws 165.

“frame.

at the lower end of the furnace.

mounted on one of the shafts 157.
wheel 177 is or may beloosely connected to the
shaft and issecured theretoin the construction

803,076

ported on slides 161, (see Figs. 10 to 14.,)
which move In ways 162 supported on a plate
forming a part of the furnace - casing.

Means are preferably provided for adjustlr_w“
these studs, which means may be of any suit-
able character. Asshown the slides 161 have

70

depending therefrom lugs 164, which are

threaded, and through these lugs pass adjust-
These short shafts or studs

160 are provided with sprocket-wheels 166,
around which the chains 156 run.

Suitable connecting devices may be em-
ployed by which the movement of the two

75

chains is rendered uniform. These connect-

ing devices may be of any suitable character;

but in the best constructions gearing will be

provided for this purpose. |
1t019, the shafts 157 (see Fig. 5) are provided
with beveled gears 167, these beveled gears
meshing with similar gears 168 on a shaft 169,

mounted in bearings 170 on the upper end of
the furnace.

Asshown in Figs.

In the best constructions suitable means

will be provided for controlling the movement
of the conveyer.

These means will vary ac-
cording to the type of furnace employed and

more partlcula,r]y according to whether the
conveyer 'is—grawty—opera‘bed or power-driven.
In the construction shoewn in Figs. 1 to 19

the conveyer 1s- gravity-operated. A con-

venient means for controlling the movement
of the conveyer-when 1t 1s gravity-operated 1is
anescapement mechanism—such, forinstance,
as illustrated in Figs. 6 and 7.
ures the shaft 169 1s provided with a lug 171,

which 1s positioned to engage a pair of stops

In these fig-

30

0o

95

LOQO

172 on a swinging escapement-lever 173, said

lever being pivoted to any suitable point—as,
forinstance, at 174—on a part.of the furnace-
This lever may be operated in any
suitable manner—as, for instance, by a link
175, which is connected to a lever 176, located
By swinging
thelever 173 1n onedirectionit will become dis-
engaged from the Jug 171 and the conveyer
will advance because of the weight carried

thereby, this welght being sufficient to over-

come the inertia of the conveyer. During the
movement of the conveyer the shaft 169 makes
a half-turn, the movement thus permitted be-
Ing su
plates into the furnace and at the same time
to effect the discharge of the plate or pack of
plates

Any suitable means - may be provided for
starting the conveyer so as to load it.
construction shown a hand-wheel 177 is pro-
vided for this purpose, this hand-wheel being
This hand-

shown (see Fig. 5) by a sliding bolt 178, which

engages 4 notched collar 179, mounted on the

Shaft 157.
The partlcular construction of the flexible

fficient to admit a plate or a pack of

In the
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carrier may be widely varied. Intheparticular

construction shown it is provided with work-
supports which act upon the edges of the sheet.
The particular construction of the work-sup-
ports employed may be widely varied in char-
acter: butinasmuch asthey are to passthrough
the interior of the heating-chamber of the tur-
nace they will in the best constructions be
made, in whole or in part, of refractory ma-
terial. In the best constructions also some
of these work-supports will be so constructed
as to afford positioning devices for controlling
the position of the sheets or packs. Several
forms of these work-supports are illustrated.
(See Figs. 21t029.) In Fig. 21 there is shown
a form of intermediate work-support—that 1s
to say, a support which operates on the edges
of the plates intermediate their ends—and a

form of positioning work-support. Theinter-

mediate work-supportillustrated in this figure
consists of a pair.of hollow metal projections

180, these projections extending from a hollow

plate- 181. The projections and the plates
are preferably filled with refractory material
182—-such, forinstance, asasbestos. Theedge
of the plate or pack restsina recess 183, formed
by the pair of projections. The positioning
work -support illustrated in this figure com-
prises a hollow plate 184, which carriesa pair of
hollow projections 180, similar to the ones
already described, and in addition carries a
stop-lug 185, which is also hollow and filled
with refracting material. - These positioning
projections are arranged on the conveyer a
distance apart equal to the length of a plate,
and two or more of the supporting projections
may be arranged between them. In the par-
ticular construction referred to the front and
rear edoes of the plate or pack of plates will
lie between a palr of these positioning-sup-
ports, and the intermediate edges of the plate
or pack will be supported by the intermediate
supports. These work-supports may be con-
nected to the conveyer in any desired manner;

but in the best constructions they will be de-

tachably connected thereto, so that they may
be readily removed, if desired. In the con-
struction shown in Figs. 21 to 25 the hollow
plates 181 and 184 carry dovetailed projec-

tions 186, which take into dovetailed recesses

187 on blocks 188, which are supported by
In the particular
construction illustrated these blocks are in-
teoral with the inner links 189 of the chains,
the outer links being marked 190 and the
links being connected together by pivots 191.
A modified construction is illustrated in Figs.
26 and 27. In these ficures the supporting
projections (marked 192) and the base,(marked
193,) which carries them, are formed from any
suitable heat-resisting composition. Inorder

to render these supports readily removable,

the inner links of the chain will be provided, as.

in the modification described, with a block 188,

plates rest as they pass through the

directly a

3

vide a pocket or recess 11to which the head
of the base 193 slips.

It will of course be

understood that these work -supports are-

spaced some distance from each other, and 1n
order to prevent the heat from coming at the
working parts of the chain or conveyer as
the same travels through the heating-cham-
ber of the furnace shields are or may be pro-
vided intermediate the work-supports. These
shields may vary in construction. Asshown
in Fig. 21, the shields consist of hollow blocks

70

75

194, these blocks being provided with a filling

of refractory material. These shields are also
made so as to be readily removable from the
conveyer, the devices by which they are con-
nected thereto being of any preferable con-
struction. The means shown for connecting
them are the same as those already described
for connecting the work-supports—that 1s to

“say, the block 194 will be provided with dove-

tailed projections 195, which take into dove-
tailed recesses 196 on blocks 197, secured to
the inner links in the chain 1ih the same man-
ner as the blocks 188 are secured. Fig. 29

illustrates another modification of these work-.
‘supports. Asshown in this figure, a metallic

plate 198 is provided, having dovetailed pro-

'jections'1'99, which take into dovetailed re-

cesses, above described, on the blocks of the
chain. These plates 198 are provided with a
central projection or rib 200 and with shorter
side projections or ribs 201, a coating of fire-

‘resisting composition being applied to the
faces of the plates and being secured thereto

by the ribs referred to. The inner central
rib, as shown, is formed to provide a notch
or recess 202. in which the edges of the metal
furnace.

Fig. 28illustrates a modified forin of shield.
In the construction shown in this figure a
base-plate 203 is provided, this plate having
dovetailed projections 204, which engage
dovetailed recesses in the blocks on-thechain
similar to the construction heretofore de-
seribed. These plates are provided with ribs
or projections 205, which serve to retain
thereon a coating of fireproof composition,
which is or may be applied thereto in a plas-

tic state and pressed on,

It is to be understood that the links of the
conveyer run in the ways155, before referred
to. An excellent construction of these ways
is well illustrated in Fig. 22. In the partic-
ular construction shown in this figure the
ways are provided near their outer ends with
offsets 206, along which the plates 181, 184,

and 194 travel, these plates being shghtly

higher vertically than the parts with which

they are connected by the dovetailed connec-

tions heretofore described. The plates and
shields therefore close or substantially close
the recesses in which the working parts of
the conveyer run, so that these parts are not
fected by the heat in the heating-

65 this block being formed, as 1llustrated, to pro- | chamber of the furnace.
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being located on the
chamber and being high enough so as to pre-

The fact that the conveyer runs on the out-
sicde of the furnace on its return after deliv-
ering the plate or pack of plates enables it to
become cooled, and in some cases this éooling
may be sufficient. Additional cooling means
may, however, be provided 1n some cases, if
found necessary or desirable. This additional
cooling may be advantageously effected by
means ot pipes 207, located in the rear of the
ways, water or cold air being forced through
these pipes.

In order to prevent the entrance of air into
the furnace at the point where the conveyer
leaves 1t, the conveyer and its supporting de-
vices are preferably inclosed in a hood 208,
(see Fig. 2,) this hood being secured to the
plate 163. The chains pPass throuwh openings
in the plate 166, and short boxes 209 are pro-
vided on the back side of this plate, register-
ing with these openings, these boxes prevent-
ing the entrance of air into the hood. From
these boxes extend wings or guides 210, which
serve to direct the chains on their return
movement.

The conveyer so far described 0perates, as
has been stated, to supportthe plates or packs
at their edges. In the best constructions
means will be provided for supporting the
plates or packs between their edges. While
these supporting devices may be of any suit-
able construction, as shown a guide 211 is
provided for this purpose, this guide being
of any sultable fire-resisting %ubs‘cance and
loor of the heating-

vent the plates from sagging at the center.

As has been indicated. the furnace in its:

best form 1s long enough to inclose a plural-
ity of plates or packs, which plates or packs
are heated as they pass through the furnace.
In the construction which has just been de-
scribed the successive plates are introduced
into the furnaceand are carried forward by a
step - by -step movement, the weight of the
plates being suflicient to actuate the conveyer-
chains whenever the controlling-lever 173 is
operated. Where a gravity-feed of this de-
scription 1semployed, the furnace is of course
necessarily inclined to the horizontal, as illus-
trated in Fig. 1. In Figs. 30 to 34 there is
illustrated a construction of furnace in which
the furnace 1s horizontal. As tllustrated in
these figures, the counstruction of the con-
veyer. and work su pports 1s the same as that
before described; but the conveyer is power-
operated 1nstead of being gravity-operated.
In the particular construction shown in these
igures the chains 156 av their upper ends
pass around sprocket-wheels 212, mounted on
short studs or shafts 213, these shafts being
adjustable to take up slack in the chain by

means of screws 214. The particular con-
struction by which these stud - shafts are

mounted may be the same as that described in

- shafts or studs 160.

volve forces the slide 238 upward.

the 'Spring 249,
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At the discharge end of
the furnace the chains pass around sprocket-
wheels 215, mounted on vertical shafts 216,
sald shafts being supported on brackets 217
which extend from the end plate of the fur-
nace. In the constructionshown in Fig. 31a
palr of brackets 218 are attached to the end
plate of the furnace, this pair of brackets
serving to support a cross-shaft 219, which
carries a pair of beveled gears 220, these bey-
eled gears meshing with similar beveled gears
2921, mounted on “the shafts 216, before re-
ferred to. This shaft 219 is prov1ded with
a belt-pulley 222, which is loosely mounted
on the shaft a.nd which is driven from any
suttable source of power. A cluteh device
293 of ordinary construction, by which the
belt 1s clutched to a clutch on the shaft, is
preferably provided, the clutch-lever bemﬁ'
indicated at 224 in Fig. 30.

In the construction shown in Figs. 32 to
34 the wvertical shafts 216 are provided at
their lower ends with beveled gears 225, these
gearsmeshing with beveled gears 226, mounted
on a cross-shaft 227, which is supported in
standards 228, rising from a part of the fur-
nace-trame.
a worm-gear 228",

which meshes with a worm

229 on a shatt 230, this shaft being supported
‘1n bearings in standards 231, rising from a

portion of the furnace-frame. A suitable
electric motor is shown at 232, this motor
being provided with the u%ualdnvmo -pinion,
Wthl] meshes with a gear 233, loosvlv mounted
on the shaft 230. - This shaft i 1s provided with
a clutch-collar 234, having a friction-plate 235,
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T'his shaft 227 is provided with
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which bears ao'.;unst a friction-plate on the-'-

side of the gear 233. This clutch-collar 234

1s feathered on the shaft, as is usual, and is

controlled by aclutch-lever 236, suitably piv-
oted on the frame. A standard 287 (see Fig.
35) is provided, this standard havmo"dslldmfr
plate 238 therein, which carries a cam-roll 939
and a latch 240. The cam-roll is arranged to
be operated by a cam 241 on the shaft 227.
The handle end of the cam-lever 236 1s con-
nected to the operatine part by means of a
Jjointed connection controlled by a spring 242,
which permits the lever to have a slight move-
ment outward to clear it from the [atch.
When it 1s moved outward against the tension
of the spring 242, it is raised and thrown by
the friction- plate 285 against the gear. Be-
neath the sliding plate 238 is a spring 243
whnich as soon as the shaft 237 begins to re-
In itsup-
permost position this plate is 1n position so
that the latch 240 takes over the middle part
of the lever 236, the middle part of the lever
being thrown under the latch by means of
As the shaft 227 completes
1ts revolution 1t forces the slide-plate 238
downward, which carries down the lever 236
and dlsconnecbs the cluteh, thus stopping the
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hected therewith. The parts are so propor-

tioned that one revolution of the shatt 227
advances the conveyer an amount equal to
the length of a plate or pack of plates. Each
movement of this shaft therefore effects the
discharge of a plate or pack of .plates from
the furnace and permits a fresh pack or plate
to be fed thereinto. | -

The piates may be fed into the furnace n
any desired manner—that is, elither automart-
ically or by hand. When fed automatically,
the mechanism by which they are fed may be
of anv suitable description. As shown In
Figs. 32 to 34, there is provided a feeding-
table 244. having slots therein through which
work forwarding-chains 245, these chains hav-

ing pusher-fingers 246 secured thereon, these

pusher-fingers being a distance apart equal to
the length of a plate or pack of plates. These
chains pass around sprocket - wheels 247,
mounted on a cross-shaft 248, supported in
suitable bearings 249 on the frame of the ma-
chine. This shaft 248 is provided with a bev-
eled gear 250, which meshes with a beveled
gear 251, mounted on a way-shait 252, which
extends along the sides of the furnace. This
way-shaft is provided on its other end with a
beveled gear 253, which meshes with a beveled

 oear 254, mounted on the shaft 227, before re-
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terred to. The infeeding and outfeeding
mechanisms of the furnace are further con-
irolled from this shatt 227. The forward
movement of the feed-chains 245 is sufficient
to bring the plate or pack of plates into the
range of the positioning devices, before de-
seribed, on the conveyer-chains 156, the for-
ward edee of the plate or pack of plates be-
ing brought up against one side of these posi-
tioning devices at the beginning of the move-
ment of the chains 245 and the rear edge ot

" the plate or pack of plates coming in frontof
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the next set of positioning devices on the con-
veyer-chains 156. The construction described
will give the feed-chains a step-by-step move-
ment, a plate or pack of plates passing into
the range of action of the positioning devices
on the conveyer-chains 156 on each rotation
of the shaft 227. The packs may be placed
on the table 244 in any desired manner—as,
for instance, by hand. | |
The combustion in the furnace may be pro-
duced by employing any suitable fuel, con-
structions being illustrated in which water-
oas, oil, and coal are employed as fuels.
Whatever be the fuel emploved, however, the
best furnaces constructed in accordance with
the invention will be provided with a plurality

of combustion-chambers, so as to maintain |

an even heat throughout the length of the

furnace.
Referring more particularly to the construc-

tion shown in Figs. 32 and 33, the furnace 1s

provided with a plurality of combustion-cham-

" bers 10, which communicate by means of

65

choked openings or flues 11 with the heating- °

‘bustion - chambers.

chamber of the furnace, these flues being ar-
ranged at the corners of each combustion-

chamber. The two ends of the furnace are

shown in Figs. 32 and 33 with the middle por-
tion cut away, and in a furnace constructed

in accordance with these drawings six combus-
tion-chambers would beemployed. The fuel,
which in the construction referred to isin-
tended to be water-gas, (CO+H,,) is intro-
duced through burner-pipes 12 into the com-
bustion-chamber, these pipes communicating
through branch pipes 13 with the gas-main 14.
Air-pipes 16 are employed to supply air for
the combustion, these pipes connecting with
an air-main 17. The air and gas will prefer-
ably be supplied to the combustion-chambers
under a pressure, so that the combustion in
the chambers 10 takes place under pressure.

The produects pass from the combustion-cham-

ber 10 into the main heating-chamber of the
furnace through the choked openings or flues

K>
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11, which act to maintain the pressure inthe

corpbustion-chamber, so that the products are
‘delivered into the heating-chamber of the fur-

nace under pressure. The pressure in the

‘heating-chamber of the furnace is, however,

somewhat less than the pressure in the com-
This pressure is, how-
ever, equal to and preferably in excess of at-
mospheric pressure in order to prevent any
air from entering the furnace through the
conveyer or other similar openings.

The furnace illustrated in Figs. 1 to 18 1s
also adapted for burning water-gas, and the
arrangement of pipes for supplying air and
oas is substantially the same as that just de-
scribed. The combustion-chambers 10 are,
however, slightly different in form and are
contained in part in bosses 10’, extending from
the sides of the furnace. -

The furnace illustrated in Figs. 19 and 2
is constructed to use oil as a fuel. A plural-
ity of combustion-chambers 10 is employed,
as before, these combustion-chambers com-
municating, as before, with the heating-cham-
ber of the furnace through contracted open-
inosor flues 11.
through pipes 255 256 in the combustion-

chamber under high pressure, the mixed oil
and steam being sprayed into the chamber

through the pipe 257. The air tor support-
ing combustion is introduced through a se-

ries of pipes 258, which connect with air-.

mains 259, running through the walls of the
furnace. The air is supplied to these mains
259 through any suitable blast - producing
means—as, tor instance, a fan. (Not shown.)

The furnace shown in Figs. 30 and 31 1s
adapted to the burning of coal asa fuel. The

| combustion - chambers 10 are indicated 1n

dotted lines. Hot air is introduced into the

ash-pits beneath the grates from a hot-air
main 260, which runs through the dead walls.
of the furnace, this main having branches 261,
which lead to the ash-pits. Connecting tothese 130

Oil and steam are introduced
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- cated near the upper end of the furnace.

,-.#

branches are steam-pipes 262, by which stéam

1s introduced from a steam-blower, the steam
and air maintaining a pressure in the combus-
tion-chamber, as in the furnace hereinbefore
described. |

Whatever be the type of furnace employed
and whatever the fuel employed, it is to be
understood that the combustion takes place

in the combustion-chamber under pressure

and that the products are delivered into the
heating-chamber of the furnace through the
contracted flues or openings leading from the
combustion-chambers thereinto under pres-
sure, which is equal to or in excess of atmos-
pheric pressure, so that air cannot enter the
furnace through various openings and come
in contact with the metal being heated. The
furnace 1s especially adapted for the heating
prior to rolling of pickled metal plates, and
by excluding the air from the heating-cham-
ber of the furnace while the plates are being
heated the pickled plates are kept from oxi-
dation.

The hot gases after having acted upon the

‘plates or packs of plates which are advanced
through the furnace are allowed to escape

through the furnace from a suitable flue or
flues. Inthe construction illustrated a single
flue 53 is employed for this purpose.
preferred construction this flue tapsa box 54,
located underneath the upper end of the fur-
nace, the openings with which this communi-
cates with the heating-chamber of the furnace
being marked 54’. Smtable means are em-
ploved for controlling the escape of the gases
through the flue, the means illustrated con-
sisting of a damper or slide-valve 55. This
slide-valve is controlled by means of an arm
263, mounted on a rock-shaft 264. T'his rock-
shaft is provided with an arm 265, from which
extends a-rod 266. This rod 266 extends the
length of the furnace and isadjusted near the
delivery end of the furnace by means of a

‘hand-wheel 267. In the construction shown

this damper is controlled by a handle 268, lo-
As

showun 1n Figs. 32 and 33, a swinging damper

~ 1s employed which is controlled by the hand-
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wheel 267, which is connected directly thereto.
1t 1s to be understood that in the operation of
the furnace the damper will also be so adjust-
ed as to maintain a pressure in the heating-
chamber of the furnace equal to or in excess
of atmospheric pressure for the reasons be-
fore stdted.

In the best constructwns the furnace will
terminate in a delivery-chamber 21, there be-
ing 1n the specific constructions i.l]ustrated an
intermediate connection or throat 28, through
which the sheets or packs of sheets pass, this
throat being connected to the hood 208, which
incloses the sprockets around which the con-
veyer-chains run. The sheets or packs pass

through the delivery-chamber to the devices,
65 such as rolls, which are to act further upon .

In the
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Stmcmons Wﬂl be Dr'omcled with a receiverto

‘which the sheets or packs are delivered and
from which they are advanced out of the fur-

nace. This receiver may be of any suitable

‘construction: but-in the form illustrated 1t
consists of a table or platen 22, which 1is

‘mounted on journals 23. This table or platen

may consist of T-bars, the construction being
illustrated in-detail in Fig. 18. The table 1n
the specific constructions of furnace illus-
trated normally occupies an inclined position
in substantially the same plane with the floor

of the throat 28, so that the sheets or packs

of sheets can easily pass from the throat to
the table.
hand, and for this purpose a hand-lever.24 is
provided {see Figs, 14 and 18) by which it is
operated. The receiver also will be auto-

‘matically operated, the mechanism by which
this automatic operation 1s effected being of

any suitable character. As illustrated, (see
Fig. 14,) there is provided an arm 269, which

‘may be fixed to one of the journals 23, but
‘which is shown (see Fig. 14)as being fixed to

the hub of the hand-lever 24 before referred

to. This arm 269 takes into a notch 1n a
block 270, which is mounted on a rod 271,
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The table may be operated by -

90

this rod being normally held forward by a

spring 272, which surrounds the rod and abuts

agalnst a collar 273, mounted on the rod, an

adjusting-nut 274 being provided, if desired.
"The tension of this spring 272 is not suftlicient.

to hold the table in 1its inclined position
- IOO0

against the force exerted by the weight of a

provided, if necessary, to hold the table in

sheet or pack of sheets on the table.
therefore, a sheet or a pack of sheets passes
onto the table from the throat 28, the table
lowers from 1its inclined into a horizontal po-
sition. A suitable latch (not shown) may be

its horizontal position while the plate is be-
ing delivered theretrom. As before indi-
cated, the sheets or packs of sheets will pass
from the furnace to suitable mechanism by
which they are further treated or acted upon.

The particular furnace shown is employed as
a preliminary heating-furnace, especially in-

tended for use in an apparatus for forming
the sheets which serve as the basis for mak-
ing commercial tin-plate, and the furnace
will therefore deliver its product directly to
a rolling mechanism. The furnace isaccord-

ingly illustrated in connection with a stand

of four high rolls, the operating-rolls being
marked 65 66. The furnace 1s arranged with
respect to the rolls so that the product will
be delivered thereto without any substantial
loss of heat and without in the preferred con-

struction permitting the sheets to come in

contact with the air. To effect this in the

‘best constructions, the delivery-chamber will

be provided with a contracted outlet 40,

When,
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through which the sheets pass out of the fur- .
nace. In the bestconstructions, furthermore,
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‘abling it to operate the slides

before referred to.

803,076 -

devices will be provided for truing up the'

sheets or packs prior to passing out of the
furnace. This truing mechanism may be
widely varied in construction. As shown, 1t
includes a pair of slides 41, (see Figs. 13, 15,
and 18.) which pass through small orifices 1n
one side of the delivery-table. The means
for operating the slides may be of any suit-

able character: but in the construction shown

there is provided a rock-shaft 42, which 1s

journaled in suitable bearings secured on the

side of the delivery-table. This shaft may be
provided with any -suitable means for en-
—as, for In-
(Not shown.) The shaft may

stance, arms.

be provided with an operating-handle, as 45,

and, if desired, may be provided with a tox-
sion-spring 46 for returning the shaft and the
slide to their inoperative position after the
sheets have been trued.

In the bestconstructions positive means will
be provided for ejecting the sheets or packs
of sheets from the furnace or delivery-cham-
ber, which means may be of any desired char-
acter. As shown, (see Figs. 15 and 33,) there

is provided a pusher 47, which strikes the rear
“edge of the pack of sheets, this pusher 1un the

specific construction illustrated being further
provided with fingers 48, which underlie the
lower edges of the pack.
pusher is advanced pass through the openings
in the T-bars, which constitute the table or
receiver. 22 before referred to. T'he means
for operating the pusher 47 may be of any
suitable character. As shown, the pusher 1s
provided with a pair of rack-bars 47", these
rack-bars beingin mesh with gears 47", mount-
ed on a hand-wheel shaft 47°. o

In the best constructions the delivery-cham-
ber 21 will be provided with heating means.
The character of this heating means will vary
according to the type of fuel to be employed in

the furnace, the fuel in this delivery-chamber

being preferably the same as that used for
heating the heating-chamber of the furnace.
In the construction shown in the furnace illus-
trated in Figs. 1 to 18 and Figs. 32 and 33 the
heatino means, as before stated, are adapted
to the employment as fuel of water-gas and
air. In these constructions, therefore, the
chamber 21 will be provided with the usual
Bunsen burners 50, connected by means of a
branch 51 with the gas-main and by means of
a branch 52 with the air-main. In the fur-

‘nace shown in Figs. 30 and 31, in which coal
is'to be burned, there is provided a combus-

tion-chamber of any usual type, this chamber
heing marked 275. Leading into this cham-
ber is a branch pipe 276, which connects with
the air-pipe 260 before referred to, and steam
is led into the chamber through a branch pipe
277, which connects with the steam-pipe 261

It is important, especially when a pack of
sheets is being operated upon, that the front

These fingers as the

"Asshown, (see KFigs.

77

edae of the pack be trued up before it leaves
the furnace to. be further operated upon, and
it is also important that the roller man be
prevented from forwarding sheets or packs
to the rolls except at the proper times. In
the best constructions, therefore, there will
be provided a stop against which the front

edges of a pack of sheets may be caused to

abut to true them up and which will prevent
the discharge of the sheets except at the
proper times. This stop, as shown, (see Figs.
10, 13, 14, and 15,) comprises three plungers
146, which are located at the entrance to the

contracted delivery-orifice 40 before referred
to.

These plungers may be operated 1n any

desired manner. Asshown, there is provided

‘a rock-shaft 278, this shaft being provided

with gears 279, which mesh with racks formed
on the plungers and when the shaft is rocked

raise the plungers against springs 280. This

rock-shaft may be operated in any suitable
manner. As shown, a handle 281 is provided
for this purpose. In the operation of the

furnace the sheets or packs of sheets will be

advanced by means of pusher 47 against these
plungers 146, and after the pressure of the
pusher has caused the front edge of the
sheets to be trued up the plunger will be raised

‘and the pusher further operated to eject the

the plate from the furnace. |
It has been stated that the products ot com-

bustion after heating the sheets or packs of

sheets in the main heating-chamber of the tur-
nace are allowed to escape through a five 53,
this flue being controlled by asuitable damper
mechanism, which will be so operated as to

slowly enough, so that there is always main-
tained in the furnace a pressure equal to or
in excess of atmosphericpressure.  While the

flue 53 may be sufficient to control the outfiow

of the products from the furnace, there may
be provided additional flues for this purpose.
Inthespecificconstructionshown these means

consist of flues 58. which are located near the

delivery end of the furnace and may be con-

98. Three of these flues 58 are shown, these

flues being controlled by a sliding damper 59,

which may be operated in any desired manner.
10 and 12.) the damper
is provided with a screw-threaded locking-ear
989. which is engaged by a screw-shaft 233,
thisshaft having an operating hand-whee] 284
mounted thereon. Undér the best working
conditions the pressure in the furnace should
be such as to cause a slight escape of flame
through these flues 58. The escape of the
products from the heated delivery-chamber

through the flues 58 causes a portion of the !

products in the main-heating-chamber to flow

downward in the furnace, thus causing an

even distribution of the heat.
‘Means are preferably provided for admit-

| ting air to the furnace should it be desired to
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allow the products of combustion to escape
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cool 1t down for any purpose. Any suitable
number of air-inlet openings may be provided
for this purpose, and they may be located at
any suitable point. Inthe construction illus-
trated two such openings are shown, one of
these openings being located in the interme-
diate throat 28 and is marked 60, (see Fig. 15,)
this opening being controlled by a sliding
damper 61.
the upper end of the furnace and is marked
285, (see Figs. 82 and 83,) this opening beine

- provided with a flue 286 and being controlled
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by a.sliding damper 287, which is controlled
by a hand-wheel and screw 288,

The intermediate throat 28 will preferably
be of a width so that the sheets or packs of
sheets will be truly guided by the sides of the
chamber. Preferably, also, the bottom of the
chamber will be provided with guides, which
serve to hold the plates off the bottom and
permit them to move readily through the
chamber. These guides may be of any suit-
able description. Inthe constructions of fur-
nace shown in Figs. 1 to 30, inclusive, they
consist (see Fig. 16) of T-bars 289. TIn the
construction shown in Figs. 32 and 88 these
guldes consist partly of T-bars: but in addi-
tion to these bars small toothed rollers 9290
are provided, which are located below the bars
and which receive the sheets therefrom.

It has been heretofore stated that the sheets

pass from the throat into the delivery-cham-
b.er. Under certain conditions it may be de-
sirable to control the movement of the sheets

in this throat 28—as, for instance, should it |

be desired to allow the plates to cool slightly
before passing into the delivery - chamber.
When this is deemed necessary, a suitable
stop will be provided for this purpose. A
suitable construction of stop is illustrated in
Fig. 33, this stop being marked 291. This
stop 1s In construction and operation precisel \
similar to the stop 280 before referred to, and
a turtherspecific description of it is therefore
unnecessary.

In the apparatus in which the specific fur-
naces 1llustrated are intended to be used the
sheets or packs of sheets will be passed throu oh
a plurality of sets of rolls and will be heated
after being operated upon by each set of rolls.
There is therefore located behind the first set
of rolls a suitable furnace the construction
of whichisindicated at 77, the sheets or packs
being advanced through this furnace by feed-
rolls 87. | |
- Changes and variations may be made in the
construction by which the invention is car-
ried into effect. While, therefore, several spe-
cific embodiments of the invention have been
illustrated, it is to be understood that the in-

- ventlon may be embodied in constructions

05

which differ widely therefrom. It is also to
be understood that certain features of the in-
vention may be used independently of other
features, and such use is contemplated.

The other opening is located at.

[
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What is claimed is—

1. In a furnace for hea,tingp]ate, the coni-

bination with a heating-chamber long enough
to 1nclose a plurality of sheets of plate or packs
of sheets, of means for insuring the travel of
the sheets or packs therethrough, said means
including devices for controlling opposite
edges of each of the sheets or packs during
their travel through the heating-chamber,sub-
stantially as described.

2. In a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or packs
of sheets, of means for insuring the travel of
the sheets or packs therethrough, said means
including devices for controlling opposite
edges of the sheets or packs during their travel
through the heating-chamber, means for di-
recting the products of combustion into said
chamber, and means for maintaining a pres-
sure of the produects in the furnace which is
equal toor greater than atmospheric pressure,
whereby the furnace is sealed against the ad-
mission of air, substantially as described.

3. In a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or packs
of sheets, of means for insuring the travel of

the sheets or packs therethrough, said means

including devices for controlling opposite
edges of the sheets or packs and for supporting
them between the edges during their travel
through the heating-chamber, substantially as
described. |

4. In a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or packs
of sheets, of means for insuring the travel of
the sheets or packs therethrough, said means
including devices for controlling opposite
edges of the sheets or packs and for support-
ing them between the edges during their

travel through the heating-chamber, means

7C

75

30

QO

95

[O;

for directing the products of combustion into

sald chamber, and means for maintaining a
pressure of the products in the furnace which
1s equal to or greater than atmospheric pres-
sure, whereby the furnace is sealed against
the admission of air,substantially asdescribed.

5. In a furnace for heating plate, the com-
bination with a heating-chamber, of a con-
veyer working through said chamber,said con-
veyver operating on the edges of the sheets of
plate or packs of sheets to insure their travel
through the heating-chamber, substantially as
described. | |

6. In a furnace for heating plate, the com-
bination with a heating-chamber, of a con-

veyer working through said chamber,said con-

veyer operating on the edges of the sheets of
plate or packs of sheets to insure their travel
through the chamber, means for directing the
products of combustion into said chamber,
and means for maintaining a pressure of the
products in the furnace which is equal to.or
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oreater than atmospheric pressure, whereby
the furnace is sealed against the admission of
air, substantially as described.

7. In a furnace for heating plate, the com-
bination with a heating-chamber, of a contin-
uous conveyer for forwarding sheets of plate
or packs of sheets therethrough, said con-
veyer operating on the edges of the sheets or
packs, substantially as described.

8. In a furnace for heating plate, the com-
bination with a heating-chamber, of a contin-
uous conveyer for forwarding sheets of plate
or packs of sheets therethrough, said con-

vever operating on the edges of the sheets or

packs, means for directing the products of
combustion into said chamber, and means for
maintaining a pressure of the products in the
furnace which is equal to or greater than at-
mospheric pressure, whereby the farnace is
sealed against the admission of air, substan-
tially as deseribed.

9. In a furnace for heating plate, the com-
bination with a heating-chamber, of a contin-

uousconveyer operating on the edges of sheets

of plate or packs of sheets to forward them
through the chamber, and means for support-
ing the sheets or packs between their edges,
substantially as described. -

10. In a furnace for heating plate, the com-

bination with a heating-chamber, of a contin-
uous conveyer operating on the edges of sheets
of plate or packs of sheets to forward them

through the chamber, means for supporting

the sheets or packs between theiredges, means
for directing the products of combustion into
said chamber, and means for maintalining a
pressure of the products in the furnace which
1s equal to or greater than atmospheric pres-
sure, whereby the furnace is sealed against
the admission of air,substantially as described.

11. In a furnace for heating plate, the com-

bination with a heating-chamber long enough

to inclose a plurality of sheets of plate or packs
of sheets, of a conveyer including two continu-
ous members for the side edges ot the sheets
or packs, each of said members having work-
supporting devices for successive sheets or
packs, substantially as described.

12. 1n a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or packs

ofsheets, of aconveyer including two continu-
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ous members for the side edges of the sheets
or packs, each of said members having work-
supporting devices for successive sheets or
packs, edge-supporting devices for successive
sheets or packs, and means in the chamber for
supporting the sheets or packs between the
edges, substantially as described.

13. In a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or packs
of sheets, of a conveyerincluding two continu-
ous members for the side edges of the sheets

O

| sipporting devices for successive sheets or

packs, edge-supporting devices for successive
sheets or packs, means in the chamber for
supporting the sheets or packs between the
edges, means for directing the products of
combustion into said chamber, and means for
maintaining a pressure of the products in the
furnace which 1s equal to or greater than at-

| mospheric pressure, whereby the furnace is

sealed against the admission of air, substan-
tially as described. | -

~ 14. In a furnace, the combination with a
heating-chamber long enough to inclose a plu-
rality of sheets of plate or packs of sheets, of
a conveyer operating to forward the material
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to be heated therethrough, said conveyer con-

trolling opposite edges of the sheets or packs

and cooling means for the conveyer located

in the heating-chamber, substantially as de-
seribed. * | '
15. In a furnace, the combination with a
heating-chamber, of a conveyer, and ways In
the side walls of the chamber in which the
conveyer moves, substantially as described.
16. In a furnace, the combination with a

heating-chamber, of a conveyer including two

endless members, ways in the side walls of

1 the chamber in which the members move, and

pipes located in the ways and serving to cool
the members, substantially as described.
17. In a furnace, the combination with a

heating-chamber, of ways in the side walls

thereof, conveyer members running in the
ways, and means for positively driving the
members, substantially as described.

18. In a.furnace, the combination with a
heating-chamber, of ways in the side walls
thereof, conveyer members running in the
ways, means for positively driving the mem-
bers, and pipes located in the waysand serving
to cool the members,substantially as described.

19. In a furnace, the combination with a

two continuous members, one run of each mem-
ber being located inside the heating-chamber
and the other run of each member being lo-
cated on the outside of the chamber and de-
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heating - chamber, of a conveyer comprising

110

vices on the members for holding opposite

edges of the sheets to be forwarded, substan
tially as described. I

20. In a furnace, the combination-with a
heating-chamber, of a conveyer including two
members, ways in the inner walls of the cham-
ber in which the inner runs of the members
move, the outer runs passing outside the cham-
ber, and cooling-pipes located in the ways and

serving to cool the inner runs, substantially

-as described.

91. In a furnace, the combination with a
heating-chamber, of a conveyer including two
members, ways in the inner walls of the cham-
ber in which the inner runs of the members
move, the outer runs passing outside the cham-

ber, cooling-pipes located in the ways and

65 or packs, each of said members having work- | serving to cool the inner runs, and means for
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“positively driving the conveyer, substantially

as described.

99. In a furnace, the combination with a
heating-chamber, of a conveyer including two
members., Ways in the inner walls of the cham-
ber in which the inner runs of the members
move, the outer runs passing outside the cham-
ber, cooling - pipes located in the ways and

- serving to cool the inner runs, means for di-

1O
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recting the products of combustion into said
chamber, and means for maintaining a pres-
sure of the products in the furnace which is
equal to or greater than atmospheric pressure,
whereby the furnace 1s sealed against the ad-
mission of air, substantially as described.

23. In a furnace, the combination with a
heating-chamber, of a conveyer including two
members, wayvs in the inner walls of the cham-
ber i1n which the inner runs of the members
move, the outer runs passing outside the cham-
ber, cooling-pipes located in the ways and
serving to cool the inner runs, means for posi-
tively driving the conveyer, means for direct-
ing the products of combustion into said

chamber, and means for maintaining a pres-

sure of the products in the furnace which is
equal to or greater than atmospheric pressure,
whereby the furnace is sealed against the ad-
mission of air, substantially as described.

24. In a conveyer for heating-furnaces, the
combination with a flexible carrier, of refrac-

- tory work-supporting membersand refractory
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shields between the members, substantlally S
described.

95. In a conveyer for heating-furnaces, the

combination with a flexible carrier, of detach-

able refractory work-supporting members,
and detachable shields between the members,

“substantially as described.

26. Ina conveyer for heating-furnaces, the
combination with a flexible carrier, of refrac-
tory work-supporting members secured there-
to, certain of said members being constructed
to operate as positioning devices, su bstamla,lly
as described.

27. In a conveyer for heating-furnaces, the
combination with a flexible carrier, of refrac-
tory work-supporting members detachably se-

cured thereto, certain of said members being

constructed to operate as positioning devices,
substantially as described.

28. In a conveyer, the combination with a
flexible carrier, of work-supports comprising
metallic bases having refractory material se-
cured thereon, detachable connections be-
tween the bases and the carrier, shields con-
sisting of metallic bases having refractory

material secured thereto, and detachable con-

nections between the shields and the carrier, .

theshields being located between the supports

‘substantially as described.

29. In a furnace, the combination with a

‘heating-chamber, of a conveyer comprising
a plurality -of carriers, ways:in. the'h'ea,tma*-_ |
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 refractory work-supports secured to the car-

riers, and non-conducting shields between the
work-supports, substantially as described.
30. In a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or
packs of sheets, of a conveyer including flexi-
ble carriers having positioning devices there-
on, and means for giving the conveyer an
Intermittent movement through the chamber

substantially as described.

31. In a furnace for heating plate, the com-
bination with a heating-chamberlong enough
to inclose a plurality of sheets of plate or
packs of sheets, of a conveyer including a
plurahty of continuous flexible memberswork-
ing through the furnace, said members carry-
ing devlces for supporting opposite edges of
the work, means for operating the conveyer,
and means for bringing the sheets or packs
within the range of action of the work-sup-
porting devices on the conveyer, substantially
as described.

32. In a furnace for heating plate, the com-
bination with a heating-chamber long enough
to inclose a plurality of sheets of plate or
packs of sheets, of a conveyer including a plu-
rality of continuous flexible members, one
run of each of said members passing through
the chamber and the other run of each of said
members- passing outside the chamber, means
for driving the members, positioning devices
carried by the members, a flexible feeding

device for forwarding the sheets or packs,

and means for driving the feeding devices so
as to bring the sheets or packs of sheets suc-
cessively into the range of operation of suc-
cessive positioning devices on the carrier, sub-
stantially as described. .

33. Thecombination with the heating-cham-
ber of a furnace, of a delivery-chamber in
open communication with the heating-cham-
ber, means for controlling the temperature in
sa1d chamber, and a delwery mechanism in
the delivery - chamber, substantially as de-
scribed. .

34. Thecombination with the heating-cham-
ber of a furnace, of means for continuously
advancing plate therethrough, a delivery-
chamberin open communication with the heat-
ing-chamber, means for controlling the tem-
perature in sald chamber, and a delivery
mechanism in the dehvery-chamber Substan—
tially as deseribed.

35. The combination with the heating-cham-
ber ofa furnace, of positively-operated means
for continuously advancing plate there-
through, adelivery-chamber in open commu-
nication with the heating-chamber, means for
controlling the temperature in said delivery-
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chamber, and a deliver y mechanism in the de-

livery-chamber, substantially as described.
36. Thecombination with the heating-cham-
ber of a- furnace, of a conveyer working there-

- 05 chamber walls in Whmh the ‘carriers run, | through and operating to contin ;louczly_ad-
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vance plate through the chamber, and a de-
livery-chamber in open communication with

 the heating - chamber, substantially as de-
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scribed. | |

37. The combination with the heating-cham-
ber of a furnace, of a conveyer operating to
continuously forward plate therethrough, a
receivine-chamber, an ejecting mechanism lo-
cated in said chamber, and means coacting
therewith to true aside of the plate not oper-
ated upon by the ejecting mechanism, sub-
stantially as described. -' |

38. The combination with the heating-cham-
ber of a furnace, of a conveyer operating to
forward plate therethrough, a delivery-cham-
ber, ejecting mechanism in said chamber, and
a feed-controller, substantially as described.

39. The combination with the heating-cham-
ber of a furnace. of a conveyer operating to
forward plate therethrough, a delivery-cham-
ber, an ejecting mechanism in said chamber,
truing devices, and a feed - controller, sub-
stantially as described.

40. The combination with the heating-cham-
ber of a furnace through which sheets or packs
of sheets are successively advanced, of a re-
ceiver, and: means whereby the receiver may
be moved to an inclined position to receive the
plate from the heating-chamber and into a
horizontal .position to deliver the sheets or
packs, substantially as described.

41. The combination with the heating-cham- |

ber of a furnace, of means for positively ad-
vancing sheets or packs of sheets there-
through, a delivery-chamber, a receiver 1n
said delivery-chamber, and means for moving
the receivaer into one position to receive the
plate from the heating-chamber of the furnace
and into another position to deliver the sheets
or packs, substantially as described. °

49. The combination with the heating-cham-
ber of a furnace, of means for positively ad-
vancing sheets or packs of sheets of plate
therethrough, a delivery-chamber, a receiver,
means for moving the receiver into one posi-
tion to receive the plate from the heating-
chamber of the furnace and into another po-

sition to deliver the plate, and an ejecting

mechanism, substantially as described.

43. The combination with the heating-cham-
ber of a furnace, of means for positively ad-
vancing sheets or packs of sheets of plate
therethrough, a delivery-chamber, a receiver,
means for moving the receiver into one posi-
tion to receive the plate from the heating-
chamber of the furnace and into another po-
sition to deliver the plate, an ejecting mech-
anism, and truing devices, substantially as
described. | |

44.. The combination with the heating-cham- +

ber of a furnace, of means for positively ad-
vancing sheets or packs of sheets of plate
therethrough, a delivery-chamber, a receiver,
means for moving the receiver into one posi-

i

| chamber of the furnace and into another po-

sition to deliver the plate, an ejecting mech-
anism, truing devices,and a feeding-controller,
substantially as described. '

45. The combination with the-heating-cham-
ber of a furnace, of means for positively ad-
vancinoe sheets or packs of sheets there-
through, adelivery-chamber, a throat between
the heating-chamber and the delivery-cham-
ber, ejecting mechanism including rear-edge-
truing devices, side-edge-truing devices, and
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a feed-controller, substantially as described.

46. The combination with the heating-cham-
ber of a furnace, of means for positively ad-
vancing plate therethrough, a receiver,
means for moving the receiver into an in-
clined position to receive the plate from the
furnace and into a substantially horizontal de-

30

livery position, and a pusher for moving the

plate off the receiver, substantially as de-
scribed. | .

47. The combination with the heating-cham-
ber of a furnace, of means for positively feed-
ing plate therethrough, a receiver, means for
moving the receiver into an inclined position
to receive the plate from the furnace and into
a substantially horizontal delivery position,
a pusher for moving the plate off the receiver,
and a truing mechanism operating on the
plate on the receiver, substantially as de-
sceribed. o

48. The combination with the heating-cham-
ber of a furnace, of means for positively for-
warding plate therethrough, said means act-
ing on opposite edges of the plate, a pivoted
receiver, and means for swinging the recelver
into an inclined position to receive the plate
and into a delivery position, substantially as
described. _

49. The combination with the heating-cham-
ber of a furnace, of means for positively for-
warding plate therethrough, a receiver, means
for moving the receiver into an inclined po-

‘sition to receive the plate from the chamber

and into a delivery position, a slide mechan-
ism for truing up the plate, and a pusher for
moving the plate off the receiver, said pusher
also operating to true the plate, substantially
as described. - '

50. The combination with the heating-cham-

“ber of a furnace, of a conveyer working there-

through, said conveyer having devices for
holding opposite edges of the work, driving
means for the conveyer, a feeding device for
the conveyer, and means for simuitaneously
controliling the operation of the conveyer and
feeding device, substantially as described.
51. Thecombination with the heating-cham-
ber of a furnace, of a conveyer comprising
two members, said members working at the
sides of the chamber and operating to control
the edges of sheets or packs of sheets to be
advanced through the furnace, a feeding de-
vice operating to introduce the sheets or packs

65 tion to receive the plate from the heating- | of sheets between the conveyer members, and
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driving means for the conveyer and said feed-
ing device, substantially as described.

52. The combination with the heating-cham-
ber of a furnace, of a conveyer comprising
two members, said members working at the
sides of the chamber and operating to con-
trol the edges of the sheets or packs of sheets
to be advanced through the furnace, a feed-
ing device operating to introduce the sheets

10 or packs of sheets between the conveyer mem-

bers, driving means for the conveyer and

803,076

said device, and a single means for control-

ling said driving means, substantially as de-

scribed. - o
In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses.
DANIEL M. SOMERS. |

Witnesses: |
J. A. GRAVES,
A. WHITE.
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