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~ purpose, In which the doors are opened to -
be removed from the

30
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Lo all whom 1t may concern:

Be 1t known that I, Stoxey MoCroup, a
citizen of the United States, residing at Chi-
cago, Cook county, Illinois, have invented

certain new and useful Improvements in

Automatic Busheling-Furnaces, of which
the following, taken in connection with the

drawings, 1s a description.

- My mvention has for its object the pro-
duction of an automatic busheling or scrap-
ping furnace for metals, and is designed
more particularly to be used for busheling
scrap iron. N

One of the objects of my invention is to
secure economy of heat and fuel by reason
o which the work is done in much less time,

and the heat is always under perfect control.

A further object of my invention is to
provide a furnace having a revoluble cylin-
der so constructed that there are no doors
in the lateral walls of the cylinder, the
metal being fed therein at one end of the
cylinder and discharged at the other, while

the cylinder is revolving, thereby not only

saving time, but preventing the heat con-

fined therein from having a chance to escape

as 1 the furnaces now employed for this

allow the material to
cylinder. | - .
Another economy secured by my furnace

~is that the scrap metal 1s charged directly

30

imto an auxiliary or supplemental furnace
chamber, which utilizes the waste heat from
the combustion chamber through the cylin-

- der to soften the metal, and in which, by

40

1t 1s finally automatically discharged to be

45

o(

means hereinafter described, the material is
formed into a ball and discharged into the
revolving cylinder, where it is subjected to
still greater heat, and from which cylinder

taken to the squeezers.

The greatest advantage in the use of my

imvention lies in the fact that it is continu-

ous and practically automatic throughout

the entire operation, and no time is lost be-
tween the time the furnace is charged and
the material i1s removed therefrom, and as

soon as the material is passed from one

stage to the next, another supply is being

~ fed 1into the furnace and being: operated

00

upon at the same time. By utilizing all of

the heat in the furnace and keeping it con-
~ stantly 1n operation, the capacity of the |

furnace is greatly increased over the fur-

naces now being used in this work.

r

A further object of my invention is the
provision of the auxiliary or supplemental
turnace chamber into which the waste heat
and gases from the cylinder are discharged

and used over again. This auxiliary fur-

nace chamber is so constructed that the
scrap iron is fed therein as it is received,
thereby obviating the necessity of shearing
as 1s now the case in utilizing scrap iron in
busheling furnaces as at present constructed.
This does away entirely with a large force
of help now employed to shear the scrap
before it is charged into the furnace.

Other novel features of construction and
operation will be hereinafter referred to in

60
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connection with the description of the work- -

g parts, and will be pointed out in the
claims. S -
In the accompanying drawings forming
part of this specification and in which Ilike
letters of reference indicate corresponding

parts I have illustrated a busheling furnace -

embodaying the preferred form of my in-
vention, although the same may be carried
into effect in other ways without in the least
departing from the spirit thereof, and in
these drawings: Figure 1 is a vertical longi-
tudinal section of my invention; Fig. 2 is
a longitudinal heorizontal section of the
same; IF1g. 3 is a transverse view taken on

line 83—3 of Fig. 2; Fig. 4 is a view taken

on line 4—4 of Fig. 2; Fig. 5 is a view
taken on line 5—5 of Fig. 2; Fig. 6 is an
end view of the auxiliary or supplemental

furnace with the cylinder removed; Fig. T

1s a fragmentary view of the heating cham-

“ber, illustrating the action of the plungers
1 forming the ball; Fig. 8 is a cross section

taken through the plungers in closed posi-

tion with a ball of material formed therein:

Iig. 9 1s a vertical longitudinal section of
a modified form of my invention; Fig. 10 is
an enlarged detail of the preliminary heat-
ing chamber showing the side plungers in

an angular position; Fig. 11 is an enlarged
detail of the rear plunger, and Fig. 12 is a

cross section on line 12—12 of Fig. 11.
In carrying out my invention I employ a
furnace A which may be of any well known
type having the grate bars A’ and combus-
tion chamber and flue A% This part of the
construction being old no detailed descrip-
tion thereof will be given. ' |
B are the walls of an auxiliary or supple-
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mental furnace chamber B’ into which the

waste heat and gases from the busheling
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cylmder D pass wherein they are utilized | erated by hydl aulic or ‘any other pressure
in heating the material before 1t 1s passed

into the cyhnder and recducing 1t to a state
sufficiently viseid or tenacious fo form a ball.
The chamber B’ extends longitudinally in
line with the busheling cylinder, and 1s pro-
vided with a floor b of brick or other suit-
able material, which 1s inchined at one end
thereof toward the revoluble busheling cyl-
inder D. The opening from the end of
auxiliary chamber B’ into the revoluble
cylinder D 1s closed by a vertically movable

door D’ which can be adjusted to any de-

sired position by means of a chain a® ex-

tending from said door. When the furnace
15 first started this door 1s left open to create

~a strong draft, and after a high degree of

20

29

heat 1s obtained 1n the chamber B’ the par-
tial closing of the door will prevent large
quantities “of heated cgases from escaping
into the stack where the heat would be dis-
sipated and lost.

B? 1s the stack and communicating there-
with are the flues 0’ directly from the aux-
iliary chamber and 6 indirectly from the
rear of said chamber, (see Fig. 2) said flues

“ being controlled by the dampers 6° and b&*

30

| I'esl:)ectlvely B? 1s a hopper, which may be
arranged on the end, side or top of the aux- |

1113,137 furnace, thrmwh which the furnace
1s charged. A door B* controls the entrance
from the hoppel to the chamber B’. This

~ door may be adjusted to any desired posi-
- tion by means of a chain ¢ extending from

35

the door over a fixed pulley a’, and having

- a counterbalance weight ¢* at the other end,
~or by anyv other smtab]e means.

40

45
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A flue C communicating with the revolu-
ble cylinder D and extending beneath the
floor 0 of the auxiliary fulnace, reaches
transversely of the same, and upon one side
thereof communicates with the interior of
the furnace, as at ¢, (Fig. 5), and upon the
other side with flue leading to the stack.
The direction of the passage of the heat and
oases through the flue is regulated by the
dampers 6* and 6% If 1t 1s desired to have
the heated gases pass through the chamber
B’ the damper b 1s opened “when the draft
therethrough will carry 1t through the heat-
ing cham-ber B’, but when the heat 1s too 1n-
tense the damper 42 is closed and 3* 1s opened
which will carry the heat and gases through
the flue 0% cdirectly to the stack. A swht
door B° 1s provided in the rear wall of the
auxiliary furnace through which the interior
of the chamber B’ or the charge therein may
be inspected at any time.

Extending through the side walls of the
auxiliary furnace are the piston rods C’, C?
carrying upon the end thereof the plunﬂers
C* which are made of refractory ma-
These plungers are hollow and bev-
eled rearwardly on the edges thereof, as
shown m Iig. 2. These plunoels are op-

- the

095,979

suitable ior the purpose. Cooperating there-

with is the plunger C° extending thmuo*h.

the end wall of the auxiliary furnace B and
which may be driven by hydraulic or other
suitable motive power.

these plungers will be hereinafter described.

The operation of

¢

In the wall of the inner end of the aux-

1hary furnace chamber, beyond the plungers
18 a circumiferential recess ¢ inside of which
rests one end of the reveluble cylinder D.
This cylinder rests and revolves upon anti-
iriction rollers ¢’ which are mounted in
suitable bearings supnorted by the standards

I, I Ehtel’ldlllﬂ around the circumference

of the cylinder D and secured thereto, 1s a

75

80

oear | Dl Whlch meshes with the gear wheel

oL , to which motion i1s transmitted through
the beveled gears I® driven by the pulley
K% which 1s connected with fmy surtable
source of power.

In the wall at one end of the cylinder is
a circumferential recess F, and extending
from said recess through the interior of the
cylinder i1s a lining of Tefn actory material f
so arranged that the longitudinal walls of
the interior of the cyhnder are at angles
to each other, for example, pI‘ELCth‘LHy
at right angles as shown in Fig. 4 forming
a four sided passage Ir2, which, however
flares shightly from the end of the cylmder

8o

90

95

opening into the auxiliary furnace toward

the recess I so that as the cylinder is being
revolved with the material delivered to it
over the sloping floor & said material will
gravitate toward the recess I. The cylinder
may be mounted in an inclined plane and
accomplish the same result as building an in-
clined himing. The angular sectional outlme
of the passageway will cause the balled ma-
terial to be carried up by the revolution and
then fall back with a hammering action.
The wall A of the grate A’ is extended
laterally, or at right m01es to form a sup-
port for one end of the cylinder D. This
wall has a circumferential recess ¢ therein,
into which the outer end of the cylinder D

100

1G9

110

1s supported and revolves. A door F’ is pro-

vided in the wall A, which opens to the dis-
charge end of the revoluble cylinder and
throunh which the material is removed ; the

furnace orate A being by the above construc-

tion brought to one side of this door permit-
ting 1t to be 1n line with the cylinder. An
opeml'lo' f? extends through the wall A Dbe-

115

120

neath the door I/ throuﬂh which the cinders

passing through the cylmdel are discharged
and carried out of the way. | |

In Fig. 9 T have illustrated a furnace em-
boaylno* some modified details of construc-
tion which I contemplate in carrying out

125

my invention. In this instance the hopper

B? 1s placed on top of the heating chamber
B’ and is provided with an automatic ar-
rangement for dumping the charge into the

136
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furnace. The door B* is hinged to the wall

of the hopper B2, and a rod G is rigidly se-

cured to the said door. A weight G is mov-
able thereon and may be adjusted to dump
the load at the number of pounds desired.
A brace G* extends upwardly from the wall
B and has pivotally secured thereto the hook
G°.  When a load of sufficient weight is
placed upon the door it will automatically
drop into the furnace chamber. This move-

ment ot the door B* has thrown the rod G

- upwardly until the hook G* moves to the po-
~sition shown in dotted lines. As soon as the

15

20

20

load has been dumped the weight G’ will

bear against the hook and restore it to nor-
mal position together with the door B¢

which will then be ready to receive the next

load.

‘In Fig. 11 I have illustrated the Wat-er_

Jacket H which is designed to keep the plun-
ger C° cool. The plunger itself is hollow
and has a hollow driving rod C° with a par-

tition ¢ therein. A piston H’ operates in

the jacket C°® to drive the plunger C°. This
piston 1s driven by any suitable means at-

tached to the rod H2 7 is an inlet pipe com-

municating with the interior of said jacket,

A" 1s the exhaust. If desired the plungers

30

o
]

C% C* may be cooled in the same way. In
this modified form of construction the plun-
gers (C?, C* are disposed at acute angles to
the center of the chamber as shown in Fig.

10. The recess I is flared to the discharge

end of the cylinder, permitting the ball to
pass through the cylinder and drop against
the discharge door F’. The attendant then

stmply opens the door F” and the ball will

be discharged therethrough by gravity.

The operation of the furnace is as follows:
A fire 1s started in the grate A and the door
D’ 1s left open. The flame, with the heated

~ gases, pass through the flue A2 into the revo-
luble cylinder D and through the open door

D’ into the chamber B of the auxiliary fur-
nace. When a sufficiently high degree of

‘heat 1s reached, the door D’ is closed or par-
‘tially closed and the auxiliary furnace cham-

- 80

0b

ber 1s charged through the hopper BS.
When the material in this chamber is heated
and sufliciently viscid or tenacious, the plun-
gers (G, C* and C* are set in operation, gath-
ering and ramming it into a ball, which the
plunger C° with a final movement, while

the others are withdrawn, will move to the

edge of the incline b, when the door. D’ is
raised sufficiently to allow it to drop by

- gravity down the incline into the revoluble

- turnace where 1t is kept heated and agitated

60

by the revolving of the cylinder D which

%

further compacts the material and welds it
together 1nto a ball while it gradually passes

- over the inclined surface of the interior of

65

the cylinder, finally dropping into the

trough of the recess I when it is ready to be
removed by an attendant and carried to the !

' rolls. By the time the first ball has reached

the door F’, another ball has entered the
cylinder at the opposite end thereof, another
one has just been formed by the plungers

C?, C* and C° and passed to the incline

and a new charge has been placed in the

chamber ready to be heated, and by this it
will be seen that I have provided a fur-
nace which is continuous and automatic in
1ts operation, and one which can be oper-
ated without continuously opening the doors
of the furnace and allowing a large percent-

70

70

age of the heat to be lost during the running.

By means of dampers 5* and ?* the heat

is at all times under complete control. When

1t 1s desired to allow the heat to pass through
the cylinder and directly into the auxiliary

furnace chamber, the door D’ is left open to

pass all of the waste heat from the cylinder
into the auxiliary furnace chamber. If less
heat 1s desired this door is closed and the
flame will pass through the flues C, ¢ into
the chamber, and the damper 5® being open

80

85

the waste heat will pass therethrough to the

stack. If less heat is desired in the chamber
B” the damper 5° is closed and b* opened,
when the heat and the gases will pass
through the flue C directly to the stack.

In utilizing my invention it will be ob-
vious that the cylinder may be removed en-
tirely 1f desired and the heating and welding
of the material may be done in the chamber
B’, and the ball discharged through the door
D” and taken to the rolls. I have illustrated
in the drawings a grate adapted to the use
of coal as fuel, but I desire to be under-
stood as contemplating the use of any fuel

suitable for the purpose. T contemplate also

any other changes in the details of my in-
vention coming within the scope thereof.
I claim: | o
1. Metal busheling apparatus comprising
a turnace, a revoluble cylinder, an auxiliary
turnace chamber giving a preliminary heat-
ing to the metal, means for compressing the
heated metal and discharging 1t from the
furnace to the cylinder. o |
2. Metal busheling apparatus comprising
a revoluble cylinder, an auxiliary furnace

chamber for initially heating the scrap metal

communicating with said cylinder, a verti-
cally movable door between said cylinder
and furnace, and means for heating said cyl-
inder and chamber. | |

3. In a metal busheling apparatus the

combination of a revoluble cylinder, an aux-

1liary furnace chamber having communica-
tion with one end of said cylinder, a dis-
charge door opening at the other end of the
cylinder, and a fire grate disposed at right

angles to the cylinder to expose the door,

substantially as described. |

4. In busheling apparatus, the combination
of a revoluble cylinder, a furnace grate dis-
posed at right angles to said cylinder and

90

9k

100

105

110

115

120

125



having a flue communicating with one end
thereof, an auxiliary furnace chamber hav-
ng communication with the other end of
said cylinder, and means for compressing
and balling the heated metal in said chamber

‘and passing it into the revoluble cylinder.

5. In busheling apparatus the combination

~ of a revoluble bushe]nw cylinder, an aux-

10

15

20

1liary furnace chamber commumcatmw with

one end of the cylinder, a furnace omte and
combustion chamber commumcatuw with
the other end of said cylinder, and a lining
in said cylinder arranged to form a square
or angular passage therethrough.

6. In a busheling appamtus the combina-
tion of a revoluble bushelmf)' cylmder and an

auxiliary furnace chamber communicating
with one end of said cylinder, a furnace

~grate and combustion chambe]: communi-

catmo with the other end of said cylinder,
2 11111110' forming a transversely polygonal
wall 1 “said cylmder said cylinder having a

- eircumferential recess in the wall of one end

25

30

39

thereof, substantially as described.
7. In a busheling apparatus, the combina-
tion with a plehmmary heating chamber

and a busheling cylinder, one end of which

opens 1nto said “chamber to receive the heated
material therefrom, the inner wall of said
cylinder being polyoonql in transverse sec-

tion and ha,vmo a circumferential recess at

the discharge end thereof, substﬂ.ntla,lly as

described.:
8. In busheling apparatus, the combina-

tion with an auxiliary furnace for impart-

ing a welding heat to the metal, means for

40

10,

compressing said metal, of a bushelmo cyl-
inder constructed with a welding passage
ﬂal ing from its receiving end to its dlSChal"G-
Ing end and means for dischar oing the com-
pr essed material into the busheling cylinder.

9. In a busheling apparatus, the combina-
tion with an auxﬂnry furnace for 1mpart-

. |

“ing a welding heat, of a busheling cylinder
45

having a circular 1"ecess at 1ts (21180].1&1"06 end,

and hwnw a welding passage therethr 011011

from its receiving end to the aforesaid re-
cess, said passageway being polygonal 1in

tr qnsvel se section.

10. In busheling apparatus the combina-

tion with suitable means for imparting a

- 9D

60

65

welding heat, of a busheling cylinder con-

structed with a welding passage there-

through, the inner walls of said cyhinder
being polyoonal in transverse section, and
having a circular recess at 1its dlSCh"LI‘D‘e end
to receive the balls,

11. In busheling apparatus the combma-—
tion with suitable means for imparting a
welding heat, of a busheling cylinder hav-

,ing a hmno of refr actory materml said lin-

ing being “of less thickness near the dis-
charﬂe end of the cylinder and rising on an
mclme to the thicker portion of said lining,

the thicker portion of said lining being AT

'mumcatlon thereW1th

095,979

polyfronal in transverse section and flaring
from the recelving end of smd cylinder to

the aforesaid 111011118
12. In a bushelmtr furnace the combina-

tion of a revoluble bushellng cylinder hav-
ing a combustion passage therethrough, a

| ranged to form a passage way which is

70

furnace grate and combustion chamber de-

livering to one end of said cylinder, an aux-
1l1ary furnace chamber communicating with
the opposite end of said cylinder and a hop-

75

per opening into the aforesaid chamber, and

plungers operating through the walls of said
chamber to work the heated material and
deliver the same to the c¢ylinder, substan-
tially as described.

13. In a busheling furnace, the combina-

tion of a revoluble bushelmor cylinder hav-
ing a combustion chamber therem a furnace
orate and combustion chamber delwermﬁ' to
one end of said cylinder, an auxihiary ful-
nace chamber communicating with the op-
posite end of said cylinder, a hopper dis-
charging
Welo'hted door in the bottom of said hopper

into the aforesald chamber, a

80

85 -

90

and means for automatically discharging the

load from the hopper and restormg the

| aforesaid door to normal position, substan-

tially as described.
14. In a busheling appamtus the combina-

tion of a revoluble busheling cylinder hav-

ing a chamber therethrowrrh with an aux-

1hary furnace chamber ada ted to utilize

the waste heat from the cylmder and to de-

liver 1ts charge to one end of the latter, a

hopper communicating with said chamber, a
plurality of plungers extending through the
walls of said furnace and adapted to work
and compress the material being heated
therein, and means for applying he‘lt to the
aforesaid chambers. |

15. In a busheling apparatus, the Combl-

95

100 -

1056

nation of a revoluble busheling cylinder, the :

interior wall of said cylinder bemg polygo-
nal in transverse section, with an auxiliary
furnace chamber adap ted to utilize the waste

heat from the cylinder and deliver its charge
to one end of the latter, a hopper communi-

cating with said chamber an automatically
opemted door in the bottom of said hopper,
plungers extending through the walls of
sald furnace and adapted “to compress the
material being heated therein, and means for
supplying heat to said furnace.

16. In busheling apparatus, the .COIIlblIl‘L- '

tion of a revoluble busheling cylmdel and a

preliminary heating chamber having com-

munication therewvlth of a plurality of

plungers operating throucrh the walls of
sald chamber to work, compress and ball the.
material therein, substantmlly as described..

17. In a bushelmo* apparatus, the combi-

nation of a revoluble busheling cylinder and
a preliminary heating chamber having com-
plungers Opemtmg

110

115

125

130 |
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through the walls of said chamber to com- 1

press the heated material therein, and means
tor cooling said plungers, substantially as
described. ' R -

18. In busheling apparatus, the combina-
tion of a revoluble busheling cylinder and a.
preliminary heating chamber having com-
munication therewith of a plurality of plun-
gers having cupped faces operating through
the walls of said chamber to work, compress

and ball the material therein. -
- 19. In a busheling apparatus, the combi-
~nation of a revoluble busheling cylinder, an

auxiliary furnace chamber having communi-
cation therewith, the bottom of said cham-

ber being inclined toward the receiving end

- of said cylinder, a charging opening com-

20

29

30

39

40

municating with said auxiliary furnace and

plungers operating through the walls of said

auxiliary furnace whereby the material is
compressed and balled and moved over the
inclined floor to the cylinder.

20. In a busheling apparatus, the combi-

mnation of a revoluble busheling cylinder, an-

auxiliary furnace chamber having com-
munication therewith, the bottom of said
chamber being inclined toward the receiving

end of the cylinder, a hopper discharging

mnto sald chamber, an automatically oper-
ated door 1n the bottom of said hopper, and
plungers operating through the walls of said
auxiliary furnace whereby the material is
compressed and balled and moved over the
inclined floor to the cylinder. '

- 21. In a busheling apparatus, the combi-
nation of a revoluble busheling cylinder, an

auxiliary furnace chamber having communi-

cation therewith, the bottom of said cham-

ber being inclined toward the receiving end

of the cylinder, a hopper discharging into

- said chamber, an automatically operated

49

50

55

1inder. .

door in the bottom of said hopper, three

- plungers operating through the walls of said

auxiliary furnace, one of said plungers op-

erating in a direction at right angles to the
~ other two, whereby

y the material is com-

pressed and balled and moved over the in-

clined floor to the cylinder. .
22. In busheling apparatus, a revoluble

busheling cylinder having a circumferential

recess 1n the wall at the discharge end there-

of, and a lining for said cylinder so ar-
‘ranged that it presents an interior passage

way having an inner wall which is polygo-
nal in transverse section through said cyl-

93. In a busheling furnace, the combina-

tion of a revoluble busheling cylinder, a fur- |

“nace located at right angles to the discharge

60

end of sald cylinder, a preliminary heating
chamber delivering to the opposite end of

| speci

sald cylinder, a hopper delivering to said
chamber, and means for passing the charge
from the chamber to the cylinder, substan-
tially as described. o '

24. In a busheling apparatus, the combi-
nation of a revoluble busheling cylinder, the

| inner wall of said cylinder being polygonal

in transverse section, a furnace located af
right angles to the discharge end of said cyl-
inder, a. preliminary heating chamber deliv-
ering to the opposite end of said cylinder,
and means for controlling the heat in said
chamber, a hopper delivering to said cham-
ber, means for passing the charge from the
chamber to the cylinder, and a door in line
with the discharge end of the eylinder, sub-
stantially as described. '

25. In a busheling apparatus, the combi-
nation of a revoluble cylinder, a fire orate
disposed at right angles to the cylinder and
having one side wall extending to form a
support for one end of said cylinder, a dis-
charge door opening to the end of said cyl-
inder, the wall beneath the door having an

=

65

70

75

30

85

opening through which cinders are dis- -

charged, and an auxiliary furnace communi-
cating with the opposite end of the aforesaid
cylinder, substantially as described.

- 26. In a busheling apparatus the combi-
nation with a preliminary heating cham-
ber, a busheling cylinder communicating
with said chamber, means for compressing
and balling the material in the aforesaid
heating chamber and discharging it into the
cylinder, a discharge door at the end of said

cylinder, and means for automatically roll-
‘Ing sald ball through the cylinder and out

of the discharge door. .

27. In a busheling apparatus, the combi-
nation of a furnace, the bottom of said fur-
nace being inclined toward the discharge end

thereof, means for supplying and control-
ling the heat in said furnace, plungers op-
‘erating through the walls of said furnace

to compress and ball the material therein,
and means for discharging the ball from the
furnace. o

28. In a busheling apparatus, the combi-

nation of a furnace, a hopper discharging

into the furnace chamber, a door closing the
discharge end of the furnace, and plungers
operating through the walls of said furnace
chamber to compress and ball the material
therein, substantially as described.

- In testimony whereof I have signed this
lcation in the presence of two subscrib-

Ing witnesses. |
' SIDNEY McCLOUD.

- Witnesses:
. W. JorNsTON,
MarTIN V. BARNEY.

Gbpies of this patent _nia,y be obtained for five cents each, by addressing the Commissioner of Patents,
Washington, D. C.” |
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