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To all whom it may corscermn:
Be it known that I, JOHAN OTTO EMANUEL
TROTZ, of the city and county of Worcester,
in the Smte of Massachusetts, have mvented
certain new and useful Improvementq in Be-
heating-Furnaces for Steel Ingots or Blooms;
and I do hereby declare that the following 18
a full, clear, and exact description theleof

 reference bemﬂ* had to the accompanying
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- transterring them from one position to an-
other, as will be hereinafter more fully de-

40

45 b

i

tion relates.

drawings, forming a part of this specification,
and in Whlbh— |

Figure 1 represents a vertical longitudinal

ISGCEIOI], partly in elevation, of so mueh of a
- reheating-furnace for steel i‘naOts or blooms .

as 18 necessary to illustrate my 1mprovemeuts
thereon, said section being taken at the point
mdlca,ted by line ¢ in Fig. 9. Fi 1g. 218 a hori-

zontal section through the upper. part of the

furnace, taken at the point indicated by line
b b in Blﬂ* 3 and showing a plan of portions

of the apparatus including my said improve-
ments.

dicated by line ¢ in Fig. 5. Fig. 38’ is a cen-
tral vertical lonﬂ*ltudmal Sectlon through the

central portion. and ends of one of the hollow |

shafts K, showing the central and end con-
nections with the watel supply and discharge
pipes. Iig.4isanenlarged view of that por-

tion of the illustration bhOWH in Fig. 1 to

which my invention relates. Fig. 5is also
an enlarged view of that portion of the illus-
tration shown in Fig. 2 to which said inven-
- Hig. 6 represents a skeleton
side view upon the same scale as the last two
figures of the revolving ingof or bloom carv-
riers for revolving the ingots or blooms and

seribed; and Fig. 7 is a skeleton side view of
some of the g gears for driving the shafts upon

which the ingot-carriers are mounted.

The common way of manipulating the in-

gots or blooms in the process of reheating has

been to push them forward laterally length-

wise of the furnace from a transfer car or

truck by meansofahydraulic plungeror other
sultable means into the reheating-furnace,
and as the series of ingots or blooms lymﬂ‘
side by side are 1nterm1ttently ted forward
overtheusual longitudinal supporting-tracks

and are deposiped into the pit or welding-

Fig. 31s a transverse vertical section
through the apparatus, taken at the point in-

(No modelo

| room of the furnace they are turned over

one after another by hand, the attendants
performing said operation by inserting suit-

able tongs or bars through doors in the side
of the furnace provided for the purpose.

This method is objectionable for various rea-

sons, the principal one of which is that con-

siderable heat is wasted by opening the doors
to turn over the ingots or blooms, as afore-

55
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said, and being irregularly rotated are heated

unevenly. Several attendants are also re-
quired tothus manipulate the ingots or blooms
by hand, and said attendants are not only
subjected tosevere labor under inteuse heat,
but are also liable to injury. -

To obviate the foregoing Ob]eetlous is the

‘main purpose of my uwentmn which con-
sists in providing the usual 1*eheating-fur'nace-

with & series of vertical rotary ingot or bloom
carriers arranged in the pit or welding-cham-
ber of the furnace about in a longitudinal

line with the tracks over which the ingots are

fed forward and adapted to receive the ingots
thereon at the rear end of the series as Lhey
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are intermittently pushed forward from the

track and then automatically turned a quar-
ter of a revolution at a time as they are gradu-
ally and intermittently carried forward and
finally deposited one after another in front
of the door preparatory to withdrawing them
in their heated state from the furnace for
further treatment, as will be hereinafter more
fully set forth.

To enable those skilled in the art to which

my invention appertains to better understand

the nature and purpose thereof, I will now
proceed to describe it more 1n detall.

Referring to the drawings, A represents

part of a reheating-furnace for ingots or
blooms the central portion of which is broken
away in order to show the parts to which my
invention relates upon as lcuﬂ'e a scale as
posable

Bisatruckarranged to travel transversely
to the furnace upon suitable tracks B’ B’
and apon which 18 mounted asupplementary
truck C, whose wheels are arranged trans-

versely to those of the main trm,k B. Baid

supplementary truck C is provided with hori-

zontal longitudinal tracks C' C', upon which.

are -transversely laid side by side the ingots
or blooms D to be reheated. Said tracks '
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- series of rotary carriers J, made in the form
of flat, square-shaped dISkS or wheels having

30

C’ are-arranged upon a level with the usual |

longitudinal tracks C* C, extending from the
outer left-hand end of the furnace to the pit
or welding-chamber K thereof.

Theingots or blooms D are pushed forward

laterally by means of a suitable plunger F,
which may in practice be operated by steam,
hydraulie, oranyothersuitable power. Said
puashing apparatus not constituting a part of
my invention, only the front end thereof is
shown in the drawings.

The reheating-furnace is provided with the |

ueual fire-box G and grate G’ in front, di-

vided from the weldmﬂ‘-chamber by the cross-

wall H. It 1s also prowded with the usual

fresh-air inlets I, opening into the ash- pit

under grate &'.
The ﬂ'eneral construction and arrangement
of the furnace are similar to those of others of

this class, with the exception of the applica-

tion of my improved apparatus located in the

‘welding-chamber for revolving the ingots or

blooms in the reheating process automati-
cally instead of by hand, and it will there-
fore be unnecessary to enter into a detailed
description of said old parts of the furnace.

My said improved apparatus consists of a

flat sides Jand ar ranged vertically and lon 0‘1-

- tudinally, and of the means employed for

35
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supporting and turning the same antomati-

cally, the ingots or blooms being laid trans-

_versely thereon and inter m113tently rotated

laterally one- fomth of arevolution at a time,
and thus intermittently rolled forward to the
point of removal from the furnace by hand,
as will be hereinalter more fully explained.
The disks or wheels J arein practice arranged
about in line longitudinally with the lonﬂ‘lt,u-

dinal tracks C? 2. Theyare eachmou nted and-

secured upon separate transverse horizontal
shafts K. In this instance four of said disks

or wheels are shown in each line; but I do not

limit myself to this number. They are ar-

‘ranged so that two of those in each line will

come at one side of the other two, so as to per-

- it each pair to overlap the other pair, and

thereby admit of economizing in space, also to
~form a transverse V-shaped rest at the top be-
tween one disk or wheel and the next one to it

- to receive the 1ngots or blooms, as is shown in

- Kigs.land 4. T'he shafts K rest and are fit- |

- “apper ends for the shafts to rest in.

- bo

process of reheating.

ted to turn in the bearings K’ and K? The
inner bearings K*may be made without boxes,

being simply provided with sockets in then |
Said

shafts are in pracmce made hollow, so that a
stream of cold water may be passed through
to keep the same properly cooled during the

The disks or wheels J
may also, 1f deSired ‘be made hollow and con-

nected with the openings in each shaft K,

water being supplied through suitable sup-

ply-pipes L and discharged _throup'h the waste-
pipes M at the center, the hollow shafts K

turned in the operation.

662,610

wheels J and also serving as water-pipes, as

aforesaid. Their connections with the wa-
ter-supply pipes L L and discharge-pipe M

70

are made, as is shown in Fig. 3', with the cen-

tral connection K and end connections K1
K¥, with stuffing-boxes to make the joints

water- tight and albo allow the shaft to turn -

therein. The water discharges from shaft K
through an opening K?® into the chamber K
of the connection K° and thence into and
through the discharge-pipe M.

Dr-wmn* power may be imparted by a belt
eonneeted with suitable driving mechanism

and passing over a pulley N on a short shaft

O, fitted to turn in suitable stationary bear-
ings O’ O,

verse horizontal shafts K by means of a spur-
gear P on shaft O, which engages with a spur-
gear Q on one ot the bhafts K, and thence
through the chain of gears R, S, and T’ on

The driving power is transmitted
| from said shaft O to turn the aforesaid trans-
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the other three shafts upon which the ingot N

or bloom carriers J are mounted and the in-
termediate gears R', 8, and 'T' on stationary
studs V, as is shown in the drawings. 'T'be
disks or wheels constituting said carriers J

“are preferablyclipped at the corners, asshown

at J’, to reduce their radial diameters across

from corner to corner, so as to economize in
Space, being cut off just sufficient to permit
said disks or wheels to turn without striking

the shafts K when the latter are placed at the
distances apart shown in the drawings. The
first shaft K next to where the ingots or
blooms are discharged from the longitudinal
tracks C* C? into the welding-furnace H is

arranged at the proper place to bring the

first two disks or wheels mounted thereon in
the right position to cateh the ingot or bloom

‘thereon when it slides down the incline C3 of

tracks C* C? as is shown in Figs. 1 and 4 of
the drawings. At this point in the operation
of treating the ingots or blooms the disks or
wheels occupy diagonal positions in relation
to each other—that is, their opposite corners
are in line vertically and hor izontally when

viewed from the side, as is also shown in Figs.

1 and 4, and said disks or wheels are stabion-
ary and remain at rest in said positions until
the ingot or bloom last pushed forward from
tracks C° C? has arrived against the inclined
edge of the disks or wheels, when they are

set slowly in motion, and as they rotate from
the positions shown 1 in Figs. 1 and 4 to those
shown in IKig. 6 the ingots or blooms are
carried torwmd with them being partially
As they continue
to slowly rotate they are each independently
turned and moved forward from one set of
disks or wheels to the next preceding ones,

the one, D', at the front end being deposited

on the bottom of the furnace-pit or weld-
ing-chamber ready to be withdrawn by hand

90

95

100

105

110

115

I20

125

I30

lenﬂ*thmse through the door U in the side

of bhe furnace, as usual

By thus automatic-

ally turning over the ingots or blooms as they
being armnged to turn to rotate the disks or | are fed forward throuﬂ'h the welding-cham-




ber of the furnace it is apparent that said

~operation nay be performed very dmfer‘mljr

~ all of said ingots or blooms being intermit-
~ tently moved towethel and therefore they are

all umfermly heeted Censeqnently a supe-

rior product is obtained at less cost than by
the old method of manipulating the ingots or

blooms by hand in the usual way. Not only -

~ is the expense lessened by dlbpeHSIHD' with a

IO

- those that are required to attend the furnace

number of attendants now necessary, but also

_are subjected to less laborious work and are

less liable to injury, as befere stated, than by

~ the old method.

o1y
T elaim therem as new, and desire to ser-me

Having now described my mventlon what

by Letters Patent, is—
1. In a rehee‘rmﬁ' furnace fer ingots or

~ blooms, having the usual working ehembel

20

just dek. of the fire-box, the eombmemon of
carriers located in said working chamber and

- .consisting of a series of everlappmﬂ' disks,
. hevmwﬁet sides, and arranged vertically and -
In series, each about in hne lonn'ltudmelly

with the tracks over which the ingots or

blooms are fed forward through the flllI]ELLB, |

- said tracks, the same ext,endmg back longi-

t,udma,lly Iahreuﬂ'h the apparatus from the in-

o ner end of the WOI‘]{IHU‘ chamber; the trans-

30

verse sbafts upon Wh].eh sald carriers are

mounted, and means for supporting and turn-

ing said ehefts substantially as and for the

~ purpose sef, ferl;h

35

2. In a reheating -fuma,ee for
blooms haVIIl“‘ the usue,l working ehember

just back of the fire-box, the eombmemen of

reterv hollow carriers loeated 111 said work—

nﬂ'ots or

o3

ing ehembel and eonmstmfr of aseries ef over- .

_ldpplﬂﬂ‘ disks, having flat eldes, and a,nemg;ed

vertically and in series, each about in line
lonnltudmelly with the p acks over which the
ingots or blooms are fed forward through the
fur nace; sald tracks,the smneextendmg back

lenﬂ*ltudmally ‘rhretwh the apparatus from

the inner end of the working chamber; the

 transverse shafts upon which S&ld carriers are
mounted, having means for maintaining a

stream of waJtel or other cooling medium
through the same and said car riers, and means
for supporting and turning said shafts, sub-
stantially as eud for the purpose set fmth

3. In a reheating - furnace for ingots or

bilooms, hevmﬂ the usual working chamber
{ back ef the ﬁle box, the eombmatlon of the

tracks, for supperting the ingots or blooms in

place, the same extending back through the
apparatus from the inner end of the Werklnﬂ'
chamber, and the plunger for pushing said
ingots or bleems thr ough the furnace with ro-.

ta,ly carriers located in the working chamber

‘and consisting of a series of ovelleppmﬂ
disks, having ﬂet sides, and arranged verti-

cally and in series, each about in hne longi-
tudinally with the tracks over which the in-
gots or blooms are fed forward through the
fmnece the transverse shafts upon whleh
sald 1110'0135 or blooms are mounted, and means

40
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for suppm*bing and turning said shafts, sub-

stantially as and for the purpose set forth.
JOHAN OTTO EMANUEL TROTZ.

Witnesses:
W. B. NOURSE,
ARTHUR A. GILBERT
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