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carried successively to different positions in
~ the furnace as. the rack is turned to bring
each successive set of arms into position op--
posite thefurnace-door for removing the heat-
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- To all whom .r,t Ay COncern:

zen of the United Sbates residing in May-
wood, in the county of Cook and Sta,te of Illi-
nols, have invented a new and useful Im-
provement in IIeatuw-I‘urnaces of thh
the following is a SpeCIﬁC&tIOD -

My mventmn relates to 1mp10vements in
furnaces for heating sheets and bars of steel

or other metal preparatory to rolling the same

into thin sheets f01 tm-p]ate or othel pur-
poses.

The object of my invention is to pmVlde a
furnace of an efﬁelent simple, and durable
construction by means of which-such sheets
or bars may be cheaply, rapidly, and uni-
formly heated, so that when delivered from

the furnace to the rolling-mill certainty and
uniformity of action may be secured and dan-

ger of breaking the 10115 or 1n;]ur1nﬂ' the mill
prevented

My invention consists in the means I em-—

ploy to accomplish this result—thatis to say, -

1t consists, essentially, in the combination,
with the heating-chamber of the furnace,of a
rotary rack comprising a central shaft and a
series of radial arms projecting therefrom
and upon which the sheets to be heated are
placed in the radial spaces or receptacles be-

tween the different sets or rows of radial.

arms and by which the sheets or bars are

ed sheets or bars and putting in fresh ones.

The bottom of the furnace is semicircular or
semwyhndl ical and supports the sheeis or
‘bars in the lower half of the rack in- p031t1011

between the radial arms as the rack revolves:
The rotation of the rack in the furnac,e cham-

ber keeps the sheets or bars in a series of .
separated radial planesor positions with open

spaces between, thus securing efficient and
economical heatmc-‘ action, and as the rack

rotates each radial set of ar ms bringsitsload

of sheets or bars suceesswelv into all the dif-

- ferent positions, thus giving a uniform heat-

o

ing action upon each and every batch or
ehm ge of sheets or bars put in one after an-
othel as each set of mdml arms 1s brought

- Opposn:e to the door of the furnace.
Be it known that I, EDwIN NORTON, a citi-

tion.
3 3 of Flﬂ’ 1.

The ra-
dial sheet or bar holder or rack is preferably

‘rotated by a power-driven shaft or pulley,
which is momentarily clutched at intervals

to a shaft geared to the shaft of the rack, so
as.to give the necessary step-by-step move-

| ment. to the rack, the clutch automatically

dlsenn'a,n*mﬂ' as s00n as the movement 1S conl-

_pleted

In the accompdnymﬂ' dlawmn‘s forming a
part of this specification, and in Wthh Slmllal
lettersof 1efeleneemdlc&tehke partsthrough-
out the views, IFigure 1 is a plan view of a
sheet or Softemnﬂ' Fur nace embodying my in-
vention, the top or cover portion of the fur-
nace belnﬂ‘ removed Fig. 2is an end eleva-
Fm‘. 3 is a vertical section on the line
Fig. 4 is an enlarged detail
tlansvelse sectlonal view of the rotfn Vv rack
or sheet-holder; and Fig. 5 is an end view
showing the modified form of rack employed
when the furnace is used for heating bars

‘which are thlckel but much smaller in Wldth

andlength, than the sheets. Fig. 61is a detail

“view of the clutch and Fig. 7 15 a seetwn o1

line 7 7 of Fig. 6.
In the dl&WIHﬂ‘S A represents the furnace,

construction of sheet or softenmn furnace or
bar-furnace.

A’ is the heating-chamber of the furnace;
A% its fire- chambel
door through which fuel s put mto the fire-
cha,m ber above the grate, and ASthe door or

opemnn' through whlch the sheets or bars are
put in- and taken out of the heating-cham-
| ber of the furnace. .

B isa rotary rack or holdel f01 receiving
and holding the sheets or bars in the heatmn*-
| chamber of the furnace and moving or con-
'_Veyuw them successively into different POsi-

tions therein, so that they may be econom-

ically and pr opelly and uniformly heated or

softened with regularity and certainty, and
by which the heated sheets or bars are finally

returned into position opposite the heating-
chamber door, so that they may be conven-

iently removed from the furnace. This ro-
tary rack or holder for the sheets or bars con-
sists, preferably, of a shaft B’, provided with
a series of sets or rows B® of radial arms B?,

A3, the grate; A% the
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forming a secries of radial spaces or recepta-
cles I3 for the sheets or bars between the sev-
cral rows or sets of radial arms, the arms sep-
arating the sheets or bars in one receptacle
from those in another, thusleavingfree open
radial spaces between the several reeeptacles
and the sheets or bars therein to enable the
flame and heat to efficiently and properly act.
The shaft B’ extends through the two end
walls @ « of the furnace and is journaled in
sultable bearings O outside the furnace, and
1t 1s given a step-by-step rotary movement to
bring each successive set or row I~ of radial
arms 13° in turn in line with the feed door or
opening A® by means of a power-driven shaft
or pulley C, which isadapted to be connected
by a cluteh D D" with ashaft E, which is pro-
vided witha worm If, that meshes with a worm-
oear ' on the shaft 3. The member D' of
the cluteh, which 1s carried by the shaft K, is
provided with a slide D?, actuated by a spring
', and which engages the noteh ° of the
member D, said slide D* being provided with
a pin or projection ¢, which is engaged by a
cam or shoc ', which is connected to the
cluteh-operating lever or rock-shaft ¢°. One
revolution of the worm-shaft I turns the rack
I3 the radial space or distance between the
successive sets or rows of radial arms 13% on
the raclk, and as the cluteh mechanism per-
mits the shaft I to make but onec turn cach
time the cluteh-lever 1s operated each set or
row of arms I5° is thus successively brought
into position opposite the door A°, so the
heated sheets or batrs may be removed there-

from and fresh ones put in place thereon.

Lach and every load or charge of sheets or
bars successively put into the furnace thus

undergoes the same precise operation and re-

celves the same precise treatiment or heating
aclion and are therefore each and all heated
with great uniformity and regularity, thus
removing all danger of breaking the rolls or
doing other injury to the rolling-mill in the
rolling operation, which heretofore has been
a great diffieulty in tin-plate-rolling mills.

The mechanismabovedescribed and shown
in the drawings 1s that which I prefer to use
for giving the neeessary step-by-step move-
ment to the rotary rack or holder I3; but my
invention 1s not limited to any particular
mechanism for performing this function or
operatbion.

The heating-chamber A" of the furnace is
provided with a eurved bottom A®, preferably
composcd of curved or semicireulariron ribs
«', set at intervals and filled in between with
lire-brick or refractory material «®. This
curved bottom or its ribs «' serve to hold the
sheets or bars in the lower half of the rotary
rack in position hetween the radial arms as
the rack revolves.

The shaft 13" and its radial arms B may, if
desired, be made hollow, so that air or water
may circulate through the shaft and into the

arms to inerease their durability or proteet

them from the heat. If 1t 18 desired to have

608,264

water circulate through the shaft, ils ends
will be connected by stuffing-boxes {° with
water supply and outlet pipes. The radial
arms 13° are preferably secured to the shaft
by serew-threaded flanged bosses 0%, and the
arms are also preferably surrounded by pro-
tecting tubes or coverings 0%, of refractory or
non-heat-conducting material, held i place
by flanges {* on the caps or plugs {7, fixed on
the ends of the arm DB-.

Where my furnace is used for a sheet or
softening furnace, the length of the rack or
holder BB should be somewhat greater than
that of the sheets or packs of sheets to be
heated or softencd and the length of the ra-
dial arms somewhat greater than the width
of the sheets, and when my [urnace is used

as a bar-furnace the rack or holder may pref-

erably be of substantially the same dimen-
sions; but in this case I prefer to provide the
rack or holder with double rows or sets ol ra-
dial arms set parallel to cach other, as illus-
trated in Ifig. 5, so that two or more of the
narrow bars may be placed edgewise against
cach other in cach radial space or receptacle
Jtand also two or more end to end length-
wise in each radial space or receptacle. The
double rows of radial arms will thus serve to

hold all the bars properly in place edge to

edgeon topof ecach other as the rack orholder
revolves. This same double-row arrange-
ment of theradialarmsmayalsobeused when
the furnace is employed for heating or soften-
ing the sheets; but owing to the larger size of
the sheets it is not necessary with the sheets.

A sliding door A’ closes the feed-opening
A’ through which the sheets or bars are pug
in or taken out.

By my invention I am not only enabled to
produce the important result of heating the
sheets or bars with regularity and certatnty
to a uniform heat, butit also results in a great
saving of fuel, as the heating actionis more ef-
fectually applied and distributed, and it also
effects a very great saving in labor, as 1t en-
tirely dispenses with the necessity of moving
the bars or sheets about in the furnace by
hand, as herctofore has been the practice.

I claim—

1. In a sheel or bar heating furnace, the
combination with the heating-chamber of a
rotary rack having a horizontal shaft and ro-
tating vertically in sald chamber and pro-
vided with a series of rigid radial receptacles
for receiving and holding the sheets or bars
and conveying them in a complete cireuit
about the axis of said rotary rack and thus

causing them toreceive the heating action of

the furnace in different radial planes and
first with one side and cdge uppermost and
then with the other side and edge uppermost,
and means for keeping the sheets or bars in
position in said radial receptacles while be-
ing conveyed through the lower hall-cirele of
their orbit, substantially as specified.

2. In a sheet or bar heating [urnace, the

| combination with the heating-chamber of the
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F

furnace provided with a door at one side for |
putting the sheets or barsin and taking them

. out, of a rotary rack or holder in said cham—

IO

ber for receiving and holding the sheets or

bars and conveying them in a complete cir-

cuit about the axis of said rotary rack from
sald door back again to the same and thus
cause them to receive the heating action of
the furnace in different radial plebnes and
part of the time with one of their edges up-

permost and part of the time with then‘ OPPO-

- site edges uppermost, and comprising a hori-
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- cause them to reeewe the heating action of
‘the furnace in different radial planes and
part of the time with one of their edges up-
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zontal shaft provided with a series of sets or
rows of radial arms projecting therefrom and -
means for keeping the sheets or bars in posi-
~ flon in said rotary

‘ack while being conveyed
through the lower half of their Cll"(}ul{tl‘ orbw
subsmmmlly as specified.

~ 3. In a sheet or bar heating fu r'na,ee the
combination with the heating _ehamber of the
furnace, of a rotary rack or holder in said
chamber for recelving and holding the sheets
or bars, and comprising a shaft pr ovided with
a series of sets or rows of radial arms project-
ing therefrom, said heating-chamber having

a curved bottom to hold or keep the sheets or

bars in position between the sets or rows of
radial arms, substantially as specified.

- 4. In a sheet or bar heating furnace, the
combination with the heating- chamber of the
furnace provided with a door at one side for
putting the sheets or barsin and taking them
out, of a rotary rack or holder in said eham—_
ber for receiving and holding the sheets or
bars and conveying them in a complete cir-
cult about the axis of said rotary rack from
said door back again to the same and thus

permost and part of the time with thew OpPPoO-

site edges uppermost, and comprising a hori-

zontal shatt provided with a series of sets or
rows of radial arms projecting therefrom, and
mechanism for imparting a step- by-&tep ro-
tary movement to said shaft and means for
keeping the sheets or bars in position in said

rotary rack while being conveyed through the

lower half of their eweulm orbit, substan-
tially as specified. |

5. In a sheet or bar heatmﬁ‘ flll‘ nace, the
combination with the heatmﬂ'-ehamber ot the
furnace provided with a (1001* at one side for
putting the sheets or barsin and taking them
out, of a rotary rack or holder in said cham-
ber for receiving and holding the sheets or
bars and conveying them in a complete ¢ir-
cuit about the axis of said rotary rack from

said door back again to the same and thus
cause them to receive the heating action of

the furnace. in different radial planes and
part of the time with one of their edges up-
permost and part of the time with thelr op-
posite edges uppermost, and comprising a
11or1zontal shaft provided with a series of sets
or rows of radial arms projecting therefrom,

movement to said shaft, said mechanism com~

prising a worm-gear, worm and a cluteh pro-
vided with devices for automatically disen-
gaging 1ts members and means for keeping
the sheets or bars in position in said rotary

rack while being conveyed through the lower -

half of their 011"01113,1* orbit, substantmlly as

| specified.

6. In a sheet or bar heating furnace, the
combination with the heating-chamber of the
furnace, of a rotary rack or holder in said
chamber for receiving and holding the sheets
or bars, and comprising a shaft provided with
a series of sets or rows of radial arms project-
ing therefrom, said heating-chamber having
a curved bottom to hold or keep the sheets or
bars in position between the sets or rows of
radial arms, and mechanism for imparting a
step-by-step rotary movement to said shaft,
substantially as speecified.

7. In a sheet or bar heating furn&ee, the
combination with the heating-chamber of the
furnace provided with a door at one side for
putting the sheets or bars in and taking them
out, of a rotary rack or holder in said cham-
ber for receiving and holding the sheets or
bars and conveying them in a complete eir-
cuit about the axis of said rotary rack from
sald door back again to the same and thus
cause them to receive the heating action of

the furnace in different radial planes and

part of the time with one of their edges up-
permost and part of the time with their op-
posite edges uppermost, and comprising a
horizontal shaft provided with a series of sets
or rows of radial arms projecting therefrom,
said shaft and radial arms being hollow and
means for keeping the sheets or bars in posi-
tion in said rotary rack while being conveyed
through the lower half of their en*eular orbit,
subsmntmlly as specified.

8. In a sheet or bar heating furnace, the

combination with the heating-chamber of the
furnace provided with a door at one side for
putting the sheets or bars in and taking them
out, of a rotary rack or holder in said cham-
ber for receiving and holding the sheets or
bars and conveying them in a complete cir-

| euit about the axis of said rotary rack from
the same and thus

sald door back again to
cause them to receive the heating action of
the furnace in different radial planes and
part of the time with one of their edges up-

permost and part of the time with their op-

posite -edges uppermost, and comprising a

horizontal shaft provided with a series of sets

or rows of radial arms projecting therefrom,

sald radial arms having covering-tubes of re-

fractory or non-heat-conducting material and
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means for keeping the sheets or bars in posi- .

tion in said rotary rack while being conveyed
through the lower half of their eu*cular orbit,
subqta,ntmlly as specified. | |

9. Thecombination with the heatmfr-cham-
ber of a furnace provided with a door -Open-
ing through which sheets or bars may be re-

and mechamsm for 1mpa,rt1nﬂ' a step- by—step ‘ moved from or delivered into said chamber‘
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of arolarysheet or bar holder or rack mount- |

cd 1n sald chamber and provided with a se-
rics of radial receptacles for sheets or bars

‘and conveying them in a complete circuit
about the axis of said rotary rack from said

door back again to the same and thus cause
them to receive the heating action of the fur-
nace in differentradial planes and part of the
time with one of their edges uppermost and
part of the time with their opposite edges up-

permost and means for keeping the sheets or

bars 1n position in said rotary raclk while be-
ing conveyed through the lower half of their
circular orbit, substantially as specified.

10. The combination with the heating-
chamber of a furnace provided with a door-
opening through which sheets or bars may
be removed from or delivered into said cham-
ber, of a rotary sheet or bar holder or rack
mounted in said chamber and rotating in a
vertical plane on a horizontal shaft and pro-
vided with a series of radial receptacles for

sheets or bars and conveying them in a com-

plete circuit about the axis of said rotary
rack from said door back again to the same
and thus cause them to receive the heating
action of the furnace in differentradial planes
and part of the time with one of their edees

‘uppermost and part of the time with their op-

posite edges uppermost, and mechanism for
turning said rotary rack or holder to bring
cach of said radial receptacles opposite said
door or opening, to permit the heated sheets
or bars to be removed from the rack or holder
and fresh ones put in and means for keeping

‘the sheets or bars in position in said rotary

rack while being conveyed through the lower
half of their circular orbit, substantially as
speetlied.

11. Thecombination witha furnace heating-
chamber provided with a door at one side for
putting the sheets or barsin and taking them
out,of arotaryrack orholder mounted therein
and comprising a horizontal shaft and a series
of double sets or rows of radial arms, for re-
ceiving holding and conveying sheets or bars
In a complete circuit about the axis of said
rotary rack and thus cause them to receive
the heating action of the furnace in different
radial planes and part of the time with one
edge uppermost and part of the time with the
opposite edge uppermost and means for keep-
ing the sheets or barsin position in said rotary
ack while being conveyed through the lower
half of their circular orbit, substantially as
specified.

12. The combination witha furnaceheating-
chamber, of a rotary rack or holder mounted
therein and comprising a shaft and a series of
double sets or rows of radial arms, said cham-
ber having curved ribs in its bottom to hold
or keep the sheets or barsin position between
the sets or rows of radial arms, substantially
as speeified.

4 | | 608,264

13. Thecombination with afurnace heating-

chamber provided with a door at one side for

05

putting the sheetsorbars in and taking them

out, of arotaryrackorholder mounted there-
in, and comprising a hollow horizontal shaft,
and a series of hollow radial arms projecting
therefrom in a series of rows arranged in dif-
ferent radial planesforrecciving holding and

conveying sheets or bars in a complete cir-

cult about the axis of said rotary rack and
thus cause them to receive the heating action
of the furnace in different radial planes and
part of the time with one edge uppermost and
part of the time with the opposite edge up-
permost, and said shaft being provided with
stuifing-boxesto connect the same with water-
supply pipes and meansfor keeping the sheets
or bars 1n position in said rotary raclk while
being conveyed through the lower half of
their circular orbit, substantially as specified.

14, Thecombination with afurnace heating-
chamber provided with a door at oneside for
putting the sheets or barsin and taking them
out, of a rotary rack or holder mounted there-
in, and comprising a hollow horizontal shaft,
and a series of hollow radial armsprojecting
therefrom in a series of rows arranged in dif-
ferent radial planes forreceiving holdingand
conveying sheets or bars in a complete cir-
cuit about the axis of said rotary rack and
thus cause them to receive the heating action
of the furnace 1n different radial planes and
part of the time with one edge uppermost and
part of the time with the opposite edge up-
permost, and said shaft being provided with
stufling-hoxes to conncet the same with water-
supply pipes, and tubes or coverings of re-
fractory material surrounding said radial
arms and means for keeping the sheets or
bars in position in said rotary rack while be-
ing conveyed through the lower half of their
circular orbit, substantially as speceified.

15. The combination with a{urnace heating-
chamber provided with a door at one side for
putting the sheets or barsin and taking them
out, of a rotary bed for holding the shects
and conveying them in a complete circuit
about the axis of said rotary rack from said
door back again to the same and thus causc
them to receive the heating action of the fur-
nace 1n differentradial planes and part of the
time with one of their edges uppermost and
part of the time with their opposite edges up-
permost,having a hollow horizontal shaft con-
nected with a water-supply pipe and means
for keeping the sheets or bars in position in
said rotary rack while being conveyed through
the lower half of their circular orbit, substan-
tially as specified.

EDWIN NORTON.

Withesses:
II. M. MUNDAY,
S, I8, CURTIS.
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