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To wZZ whom it maz Y COTLCEITL!

3¢ 1t known that I, JAMES H. LULLARD a
citizen of the United Stﬂtes ,Tesiding at Sprm o
field, in the county of IIﬂmpden and State of
’\Ia%achu‘%ett% have invented new and useful
Im provements in Rotary Forges, of which the
following is a specification.

This 1].1‘?611111011 relates to rotary forge-fur-
naces for heating spindle-shaped blmlls_s from

~which bolts and similar small articles are to

be forged, the object of which is to so im-
prove Lhe construction of furnaces of this
character as to enable an easier, more rapid,

and 11111f01"m heating of the blauks and in the

15

present invention the heating is pelformed
from the combustion of hydlocmbon In con-
junetion with air, although, as will be appar-

~ent, without depmtnw from' certain features

20

of the invention, the heating may, in a more
or less satlsf&c,tory degree, be effected from

the burning of fuel of othel" desceription; and

the 111%1’1’51011 consists in the constructions
and combinations of parts, all substantially
as will hereinafter appear, :-:md be set forth in

25 the claims.
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face of said Fig.

the outer basin-body portion a.

In the drawings accompanying, Figure 11is
a side elevation of the rotary fowe,-fur nace;
and Ifig. 2 is a central vertical Sectmn of the
same, taken on a plane at right angles to the
1. Tig. 31is a detail view of
a partmn of the supporting-standard. I‘10

4 1s a horizontal section on thelmp x v, g, 2,
- Figs. 5 and 6 are perspective views of details

to be hereinafter referred to.

‘I'he present furnace comprises a support-

ing-standard A and a furnace chamber-head
b, supported thereby and rotatable thereon.
The chamber-head comprises an outer basin-

~shaped body « and an inner body b of in-
40

verted conoidal shape, said bodies being sepa-
rated from each other, forming an upwardly
flaring or funnel-shaped annular combustion-
chamber or wide passage C, said chamber

being closed at its top; but entrance for the

fuel vapors or gas or for products of combus-
tion is had at the bottom of said chamber
through the axial opening ¢ in the bottom of
In the up-

- per and wider portion of the inner conoidal
body 18 a basin or chamber D, open at the
top and more or less horizontal, and radial
passages ¢ lead to the said basin from the

rrerrm 1

annular

upper portion of said annular upwardly-
flaring chamber. The said bodies are to be
essentially formed of fire-brick or other suit-
able refractory material strengthened and
supported by any suitable metal or material,

‘and in practice and under the conditions

shown the outer basin-body is formed by an
outer iron shell 10, having a central aperture,

and the fire-brick 12 molded therein, also
An annular cast-

having a central aperture.
iron frame K, radially perforated, as at 15, and
to be designated the “blank-receiving ring,”
rests on the upper edge of the lower body, and
the upper body comprises a basin-shaped
casting 14, having a broad flange 15 resting
on the b]au]{-receiving ring and provided with
downwardly-extending

and the fire-brick 17, molded upon the under
side of said flanged basin-casting and around
and upon the said shouldered rods, the latter
serving to more securely insure the retention
of the fire-brick in its pending support from
the casting above. A ring-shaped table F
rests on the upper edge of the body B and
surrounds the blank—receiving ring. - -
The standard A at its upper portion is pro-

vided with anoutwardly-projecting flange 183,
and in its top has an annular channel 19 that _
is semicircular in cross-section, the bottom

of thebasin-casting 10 being provi_ded with an
channel 20, also of semicircular
cross-section, the said twochannels aceomma-
dating and forlmng a, case for the balls 22,
and constituting with the latter a ball-bear-
ing for easy rotation of the furnace-head on
the standard. A ring 23, having an 1in-
ternally-projecting flange 24, is secured on

the bottom of the lower body, bearing by 1its
said flange under the outwardly-extending

flange of the standard, such interlocking of

the rotatable and stationary parts preventing

any accidental displacement of the former
from its rest and bearing on the latter.
Means for produecing and introducing heat
to the annular chamber C from below or
through the aperture ¢ are to be provided,
and, without departing from certain features
of the invention particularly relating to the
chambered head, may be of any &pproved
class or desemptmn but the gaid chambered
head has been parheuhﬂy designed for the

and shouldered metal
- rods 16, formed thereon or secured thereto,
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usein connection therewith of the products of | 49, said treadle having an extension beyond

combustion of hydrocarbon fuel; and G rep-
resents a cylindrical burner-tank supported
with 1ts axis horizontal by and within the
walls of the standard A, somewhat below the
opening ¢ to the furnace-chamber.

An oil-supply pipe 25 leads to the lower
portion of the burner-tank, the oil being sup-
plied thereto under any suitable pressure, as
by a pump; or the pipe may be similarly con-

“nected to the burner tank, passing thereto

from an oil-supply tank located above the

- burner-tank, the oil passing from the said

supply to the burner-tank undergravity;and
a pipe 25, for conducting air under'suitable
pressure, also commumc&tes with the cham-
ber of the burner-tank above the desired oil-
line, the air being supplied thereto under a
regulated pressure by an air-pump, and all
as has heretofore been made manifest by and
in Letters Patent of the United States granted
to me July 5, 1887, No. 365,790, to which
A burner or atomizer
H, in substance and operation the same as
illustrated in the above-referred-to patent,
forms a part of said burner-tank and is lo-
cated below and in the axis of the circular
furnace-head. The said burner-tank resting

in the borders of the apertures 27 28, Fig. 3,

formed in the standard, has at one end a sup-
plemental chamber L, formed of an inner
tubular glass body 29, and an outer semi-
cylindrical metallic shield or casing 30, hav-
ing a head 32, overlying the outer end of the

transparent body, and a headed serew-rod 33,

passing centrally through said head and by
its inner end engaging the screw-threaded
socket 341n the end of the burner-tank proper,
holds the said transparent body and shield

therefor in place on the end of the bumer |
tank.

The lower and upper apertures 35 and 36

- in the end of the burner-tank afford means

50
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__mmn and supplemental tank- chambers.

of entrance, respectively, for oil and air into
the supplemental chamber, wher eby a uni-
form oil-level may be mmnt.:uned in both the
A
age-line 37 18 to be drawn horizontally on the
uncovered portion of the glass casing te corre-
spond with the oil-level de%n"ed
- The rotation of the head on the standard is
secured by the followingmeans: A bevel-gear
39 18 secured on the under side of the basin-
casting 10, said gear being formed with a cen-
tral aperture 40 in continuation of the pas-
sage-opening ¢ to the funnel-shaped chamber
C. A bevel-gear 42, carried by a short shaft
43,
meshe% with the first- named gear s, A level
44, carrying a pawl 49, 1s 1008@1}7 hung for a
hlt on the said shaft, 1ts pawl engaging the
teeth of a ratchet-wheel 46, fixed on the shaft.
To the rear end of the tilting pawl-carrying
lever a welght 47 is hung,and to the forward

end of said lever one end of a connecting-rod
438 1s fastened, which by its lower end is at-
tached to an intermediate portion of a treadle

1*0tmab1e 1 bealmos of the standard,

its fulerum earrying an adjusting stop-screw
00. On a depression of the treadle-lever the
pawl-carrying arm 18 swung by 1ts rear end
upwardly, forcing by its pawl the ratchet
around the distance of one or more teeth. The
action of the weight is to then tilt the outer
end of the lever 44 upwardly, the rear end of
the treadle moving downwardly until its rear

7©

75

stop-serew strikes the abutment 52 therefor.

By raising the screw the parts may be moved

for the pawl to retrace over a greater number
of ratchet-teeth, while on a lowering thereof
the pawl will retrace a less number of feeth,

30

and consequently under the adjustment of -

the stop-screw each operation of the treadle-

will insure a more or less extent of rotary mo-
tion of the basin-head, as desired.
While the treadle and pawl devices for 10-

tating through the gear-shaft 43 the furnace-___h

head by foot-power, substantially as shown
are of great efficiency, the rotation of the sai id

oear- shaft may be secured in various other

ways well known. for securing the rotation of
shafts, as by a ¢rank-arm or belt and pulley.

In the use of the furnace,asabove described,

for heating blanks of spindle form, with a
number of such blanks inserted by their ends
to be heated through several or all of the aper-

tures of the bl&nk-*recumnn ring K to project

over the combustion-chamber O (two of such
blanks x being so shown in p]ace in the sec-
tional view, Fig. 2,) the supply of hydrocar-
bon and air is turned on, which is entered

into said combustion-chamber and ignited

and burned therein, being evenly distributed
throughout the chamber, producing .a most
Intense Incandescent and smokeless heat,
which, by the cock provided on the burner H,

9¢

35

may be regulated in its intensity, as desired or

necessary. Aftera heated blank has been re-

.moved from aring-aperture by the operator for

its being formed into shape by drop-forging
or compressors in the usual manner, not neces-
sary to herein specify, 1t is 1*eplaced by an-

ITO

other, and so on, the head being intermit-

tently rotated to 511cceqswely bring the blanks
to within easy reach of the OPGI‘ELLOI" In prac-
tice at the first introduction of the blanks in
and throughthering-aperturesthey are placed
to project but slightly; but before being
brought around to the place of the workman
again for their removal they are forced to
project farther within the furnace-chamber.

The table If, which need not necessarily be
circular, affords convenient support for the
blanks before heating,
ter heating, but of courbe may be dispensed
with.

The basin-shaped chamber D in the upper

part of the furnace-head, to which the heat
‘may pass from the ehambel C with more or
less freedom, serves as a heating-receptacle
may be entered to be
partially heated before being placed throuﬂ*h.j

into which the blanks m

the 1'1110"--31301 tures.

3y the use of a hy drocarbon fuel and Lhe_

aud 1n some cases af- -
12§
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employment of the burner-tank apparatus |

therefor, In conjunction with the peculiarly-

- formed furnace-head , 2 minimum amount of

IO
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space below the combustion - chamber is re-
quired, enabling a machine for the PUrpose
described to be complete and compact within
itself, while the peculiar effect upon the

~blanks to e forged of the heat produced and
employed as described, as extended experi-
~ence has demonstrated, is a most desirable

and advantageous one, for no scale is formed
on the surface of the completed forgings, as

18 the case under a heat produced by coal,
and the so-produced heathas the effect of an-

nealing or softening unduly hard iron or that

- which is easily fractured, rendering it and its

product more valuable.

What I claim as my invention is— ,

1. In aforge-furnace, a head havin o formed
therein an annular flaring or funnel-shaped

‘combustion-chamber C, with a central lower

opening leading théreto, and a basin-shaped
chamber D thereabove, the bottom and side

walls thereof forming a partition between

sald_two chambers, openings d, leading in-
wardly from the upper portion of said cham-
ber C to the chamber D through the walls

thereof, and a series of blank-entering aper-

tures leading to said combustion-chamber C
through the upper portion of its outer wall,

substantially as described.

2. In a forge-furnace, a head comprising a

lower basin-shaped body with a central lower

opening therein and a body of substan tially
an inverted econical form supported above
and separated from said lower body, whereby
an annular funnel-shaped chamber is formed,
and openings leading from the exterior of

sald head tosaid funnel-shaped chamber, com-

bined with a burner located at said central
lower opening for injecting liquid fuel into
sald furnace and toward the apex of said
conical body, for the purpose set forth.

o A head for a forge-furnace, consisting of
a basin-shaped body a, havinga central lower

opening ¢, a ring E, having a series of aper-

tures therethrough and supported on the up-
per edge of said body a, and the body b, of
substantially an inverted conical form, hav-
ing an overlying flange 15, by which it is su P-
ported from said ring E within and separated

- from the lower body, substantially as and for

55

the purpose described.

4. A.head for a forge-furnace, consisting of
a lower basin-shaped fire-brick body 12, hav-
ing a cast-iron outer shell, an apertured ring

I, resting on the upper edge of said body,
and the upper body formed of the upper

60

Hlange-casting 15, provided with the inverted
conoldal-shaped fire-brick molded on and
about said casting and its rods, and having

- outlet-openings d therein, said body being by

1ts flange supported from said ring E within

and separated from said lower body, substan-
tially as and for the purpose described.
9. T'he combination, with a standard and a

furnace-head supported thereon, said head |

having formed therein an annularupwardly-
flaring or funnel-shaped combustion-chamber
with a central contracted lower opening lead-
ing thereto, and having one or more outlet-
openings leading from its upper portion, and
also provided at its upper portion of its outer
wall with a series of directly-entering blank-
inserting apertures, of a fuel-burner located
in said support below the central lower open-
ingin said head, substantially as set forth.

- 6. The combination, with a standard and a.

furnace-head supported for rotation thereon,.

said head having formed therein an annular

flaring or funnel-shaped-combustion-chamber

with a central lower opening leading thereto,
and having one or more outlet-openings lead-
ing from its upper portion, and provided at
the upper portion of ifs outer wall with a se-
ries of blank-entering apertures leading to
said annular funnel - shaped combustion-
chamber, of a fuel-burner located in said sup-

port below the central lower opening in said
head, substantially as described. -
7. The combination, with a standard and

.3

75

80

GO

the shaft 43, having a Dbearing therein and

provided with the gear 42 and means for
rotating said shaft, of the furnace-head sup-
ported for rotation on said standard, pro-

vided with the apertured gear 39, and having
formed therein an annular flaring or funnel-

shaped combustion-chamber with a central
lower opening leading thereto, and having
one or more outlet-openings leading from its

upper portion, and provided at the upper por-

tion of its outer wall with a series of blank-
entering -apertures leading to said annular
funnel-shaped combustion-chamber, and a
fuel-burner supported in said standard be-
low the said central lower opening, substan-

tially. as and for the purpose deseribed.

5. The combination, with a standard hav-
ing the circular channel 19 in its upper end,
the shaft 43, having a bearing in said stand-
ard and provided with the gear42 and means
for rotating said shaft, and the balls 22, rest-

ing in said channel, of the furnace-head pro-

vided in its bottom with the circular groove
20, overlying said balls, and the apertured
gear 39, and having formed therein an annu-
lar flaring combustion-chamber with a cen-
tral lower opening leading thereto, and hav-

‘Ing one or more outlet-openings leading from

its upper portion, and provided at the upper
portion of its outer wall with a series of blank-
entering apertares leading to said annular
funnel-shaped combustion-chamber, and a
fuel-burner supported in said standard be-
low the said central lower opening, substan-
tially as and for the purpose deseribed.

9. The combination, with a standard hav-
Ing the ecircular channel 19 in its upper end

and provided thereat with the outwardly-
extending flange 18, the shaft 43, having a
bearing in said standard and provided with

shaft, and the balls 22, resting in said chan-
nel, of the furnace-head provided in its bot-

95
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the gear 42 and means for rotating said




4 | - | 426,556

tom with the circular groove 20, overlying | ing apertures, and a fuel-burner supported in 1o
said Dballs, the inwardly-flanged holding-ring | said standard below the said central lower
interlocking with said standard-flange 18 and | opening, substantially as and for the purpose
the apertured gear 39, and having formed | described.

¢ therein a combustion-chamber with a central . TAMES . BULI ARD
lower opening leading thereto, and having one | | T AR
or more outlet-openings leading from its up- Witnesses:
per portion, and provided at the upper portion WM. S. BELLOWS,

of its outer wall with a series.of blank-enter- H. A. CHAPIN.
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