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UNITED STATES

PATENT OFFICE.

WILLIAM SELLERS, OF PHILADELPHIA, PENNSYLVANIA, AND GEORGE H.

SELLERS,

OF WILMINGTON, DELAWARE.

IMPROVEMENT IN ROTARY PUDDLERS.

Specification femung part of Letters Patent No. 244,488, dated November 11,1873 ; applicalion filed
| September 3, 1873.

To all whom it may Y CONCErN,

Be 1t known that we, WILLIAM SELLDRS
of the city and county of Philadelphia, 1n the
State of Pennsylvania, and GEORGE H. SEL-
LERS, of Wilmington, in the county of New
Castle and State of Delmmre have jointly in-
vented certain new and useful Improvements

in the Mechanical Puddling of Iron, of which

- improvements the following is a specification:

Our present invention comprises, first, im-
provements upon the invention for which Let-
ters Patent, No. 124,224, were granted to -the
said WL SELLERS under date of March 5, , 18725
second, additional mventions as adymete of -
‘said ] 1mp1 ovements; and, third, a novel means
for charging molten metal 111t_0 the puddling-
vessel, and for removing the puaddled Dbaill
therefrom; the first class including an im-
proved construction of the puddling-vessel 1t-
self, and improved devices in the mechanism
for supporting and rotating the puddling-ves-
sel, and for traversing the frame, and the sec-
ond class including a frame for adjusting the
traversing frame and the vessel, a transposa-
ble arrangement of parts, and a novel system
of gearing for mmparting to the puddling-ves-
sel a more rapid rotation than heretorore, the
objects of which will be hereinatter set forth.

In the accompanying drawings, which make
part of this specification, IFigure 1 1s an end
elevation of the rotating vessel and travers-
ing frame with the operative mechanism; Kig.
2, a plan of the parts shown m Iig. 1; Iig. 3,
a vertical longitudinal section through the
same; Iig. 4, a plan of the step in which the
pintle supporting the traversing irame vi-
brates; Ifig. 5, a plan of the adjusting-frame
which supports the end of the traversing frame,
with the operative mechanism; Ifig. 6, a side
view of the parts shown in Ifig. 5; Fig. 7, an
end view of the same; Ifig. S, detail of a sys-
tem of pipe-joints in the axis of vibration of
the traversing frame; Iig. 9, an elevation of
the apparatus for charging molten metal 1mmto
the puddling-vessel, and for removing the pud-
dled ball thereﬁem Fig. 10, a plfm of the
parts shown in Tln 95 Ifg. 11 a sectional
elevation of & pertlen of the mechanism shown
in Figs. 9 and 10. --

The puddling veseel A, Figs. 1, 2, and 3,

| Iike the one described in said Letters P‘htent

No. 124,224, is open at one end only; but, with
2 view to obt‘umng enlarged capacity without
unduly enlarging i1ts diameter, We make it ¢y-
lindrical, with ends « «, I‘lgs and 3, 1 the
form of frustums of cones, thus 1eduemg the
terminal diameters to the came required torthe
opening at one end, and for the gearing at-
tachment at the othel while, to avoid the de-
structive efiects of expemswn 'and contraction,
we make the cylinder, with its conical ends, of
wrought-iron plate. The outer ends of the
comcel frastums « @, Fig. 3, are flanged or

‘bent inward, so as to form plane annular

surface, the inner edge of this surface being
turned oﬂ to make t]le openings at each end
of the vessel of the same internal diameter, so
that the cylinder A may be closed by the driv-
ing-gearing attachment B, Ifigs. 1, 2, and 3, at
either end indifferently, the turned edge of the
plate fitting over a projection upon the gear-
ing B, Fig. 3, for the purposes of support; a
construction which further enables us to drive
the cylindrical vessel by a gear-wheel of smaller
diameter. A heavy wrought-iron ring, 0 b,

Fig. 3, of rectangular Se(,tlon 1s fitted to the
open end of the vessel ag oainst the plane annu-

lar surface previously deeerlbed and 1s se-
curely attached thereto. The outer surface of
this ring is turned off to receive a steel tire, ¢

¢, Figs. 2 and 3. The interior of the vessel A
and hustums a ¢ are provided with bars d d,

Fig. 3, riveted to the plate, for holding the ﬁ‘i
or 11111110 C, Iig. 3, of the vessel in pl&ce, and
a eueuhr rmo Cdr d" on the gear-wheel B, per-

forms the same office for the closed end of the
vessel. The rim of the spur-wheel B 1s at-
tached to its hub, e, Figs. 2 and 3, by a spher-
ically-formed plate, f, Figs. 1, 2, and 3, having
circular openings ¢ ¢, Iigs. 1 and 3, through
1t, which are closed by covers, Kig. 3, cemented
into place. A hollow ]_)10360131011, e’ Iig. 3, 18
formed upon the hub e, and 1s mcem fltelv
turned to form a jom‘ne.l,, which supports this
end of the vessel. Attached to the rim oi
the wheel B, Fig. 3, and parallel to the plate
J, we pwwde a second plate, /7, Fig. 3, which
closes the end of the vessel the spece thus
inclosed between the two pl.«.mtes being of suf-

| ficlent width to admit of a water cxreuletlen, _
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which can be maintained through the upright |

pipe & and horizontal plug //, Fig. 3. The
hollow journal ¢/, Fig. 3, is bmed 011t to re-
ceive the horizontal plug 1/, which 1s turned
upon 1ts exterior to fit the same The puter
end of the plug 4/ is enlarged to form a collar,
fitting 1mto a corresl}ondnw* recess in the JOU.I'
nal e’ so that packing may Dbe inserted be-

tween this collar and the bottom of the recess

to prevent the egress of the water at that
pomt. The plug W/ is provided with two pas-
sages. The upper passage is connected at its
outer end to the water- -pipe ¢, Fig. 2, and 1ts
inner end opens into the space between the
piates f and f/, while the lower passage is
connected at its 1ner end to the upright wa-
ter-pipe f, and its outer end opens into the
basin 4L (See IFig. 3.) The basin 4'is secured
to the stand D, I‘Iﬂ 3, and a screw, j, through
the back of this basm serves to sustain the
plug i/ against the water-pressure. To the
bottom of the basin ¢! a pipe, %, is attached,
the outlet for which is in the. 0pen vessel @‘*
cast with the step-plate E, Fig. 4. The trzw
erse of the pipe ¢ over the vessel (as the
puddling-vessel A and its supporting-frame are
moved to and fro) is indicated by the curved
dotted Iine n the vessel %%, Fig. 4. The pipe
1, Fig. 2, will prevent the pluﬂ i f1 om turning
‘LS the gear-wheel B revolves, so that the pipe

I will ‘ﬂways maintain its ver tical position in-

the water-space between the plates fand S
and when water 18 admitted through the pipe

% to this space 1t can only flow out t]n ough the

pipe h and the plug, and only then when it
rises above the upper end of the pipe. The
hottest water, being at the top, will flow out
as 1t 1s dlsplaced by colder Wfttel entering
through the pipe ¢, thus maintaining a cireu-
lation in the water- Sp&ce The tire ¢ ¢is shrunk
on the heavy wrought-iron ring b b, and is far-
ther secured in 1}1&06 by the Imﬂ‘ I and
through-bolts ¢ ¢/, Figs. 2 and 3. The face
of the ring If sewes to make a joint between
the puddling-vessel and the gas, air, and down-
take flues, encompassed by a corr esponding
ring. The vessel A 1s supported at its closed
end upon a traversing frame, (¢, by the jour-

nal ¢ and stand D, and at its o_pen end by the

steel

tire ¢ ¢ resting upon the two wheels % %,
the j

journals of Whmh are in the frame G..

pomts——wz the pintle H, resting

wheels T and 11, the axles of whlch are placed
radially to the pmtle H, upon which it trav-
erses about the step 1n the plate K. The jour-
nals of the wheel I! are placed in a box, 17
which 1s vertically adjustable in the frame Gr
and the box is secured to the frame G by a T
tormed projection upon its side fitting into a
correspondingly-formed groove in the frame,
which permits a free vertical movement, but
prevents any lateral motion. The vertical a(l-
~Justment 1s regulated by a screw passing
through a prcgectmn from the wheel-box and
taking into the frame G. The pintle H is at-

The
tmvelsmﬂ irame & 18 supported upon three

and vibrat- -
Ing in the step bearing ]] Kig. 4, and the two .

tached to. the frame G in precisely the same
manner, and these features of adjustment are
made 50 exactly alike that the positions of the
pintle '"H and wheel-box I? are transposable,

for apurpose that will be hereinafter explained.
The wheel 1 1s supported in a frame, J J, Figs.

5, 6, and 7.  The frame J J is constmcted SO
that it may be placed either side up, and yet
always have the axle of the wheel I radial to
the pintle H, and at an angle to the frame, as
shown 1n the drawings. When the pmﬂe H
and wheel - box I? are tr&nsposed and the
frame J J turned the other side up, the axle of
the wheel 1 will still be radial to the pintle H
in their changed positions. The object of this
arrangement s to admit of swinging the ves-

sel A to and from the flues, either to the right
or left, indifferently, as the construction and
arranﬂement of the plant (of which the pud-
dling - machme' 1§ an element) may require.

The frame J J is maintained in its place by
the downward-projecting cross-girts I 1 of the
frame G, Figs. 3, 5, and 7, and. the radius-bar
m, Kig. 6 the use of which will be presently
described. The vertical adjustment of the
frame  is effected by inserting packing-pieces
of suitable thickness between the upper side
of the frame J J and the under side of the
frame G, these pieces being provided with gibs,

~which 1)1“03@013 below the upper surface of the
.frame J J tomaintain them in position. Upon

the ends of the frame J J we bolt two stands,
VU, Figs. 1 and 7, which serve to support
the eccentl 1C Sh‘bﬂj m’ m’, carrying the two
wheels n n, which revolve free]y upon the ec-
centrics. The shaft m/ m/ is partially ro-
tated by means of the handle »/, and, when
brought to the position represented in Figs.
1 and 7 of the drawi ngs, the eccentrics have
forced the wheels nn domm ard upon the floor-
plate, relieving the radial wheel I from the
welght of the pudd]m g- -vessel and traversing
frame. The shaft m’ m’ being nearly tan-
gential to the arc of vibration of the frame G,
1t 18 evident that, when the weight is shﬂted
from the radial Vheel I to the wheels n %, the
frame G- will be locked and prevented from
vibrating, so that when the ring F is brought
up-to the corresponding ring, Whlch encircles
the flues, by depressing the handle »/, the frame
G will be locked in this position, and when the
handle »/ 1s raised the weight ‘will again be
shifted to the radial wheel I, and the travers-
ing frame G, with the pnddlmg -vessel, may be -
swung away from the flues. |

For the purpose of rotating the puddling-
vessel A and vibrating the frame G, we pro-
vide the double-cylinder steam- engme indi- -

| cated by the letter L, Figs. 1, 2, and 3; but,

as the construction of this engme forms no
part of our invention, it is unnecessary for the
purposes of this patent-to describe it further
than as a steam-engine of similar construction
to those in common wuse upon hoisting-ma-
chines, and capable of being reversed by means
of a valve w hich Teverses the ports of the main
| valves. |
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The c;ylmdels crank - shaft, bearing
guides are cast Wlth or secmely :zuttached to, a

piece, I/, Figs. 1,2, and 3. whlchlsprquedmth.

~afoot at each end , Dy which 1t 18 bolted to the
frame .  These feet the bolts, and their loca-
tion in the feet, are made $0 near ly alike that
~ the position of the engine npon the frame G
may be reversed or transposed. The stand D,
- which supports the closed end of the puddling o
vessel, is widened on one side near its base, to
embrace the pinion M upon the double- ean
shatt of the steam-engine, and bearings are
formed in this stand on each side.of the pin-
1on M, in line with the bearing upon the engine-
frame L" making three bearn ings for this Shaft
Figs.1 &nd 2. The feet of the stand D, thr ough
which it is bolted to the frame G, the bolts,

and their position in the feet of the stand, are |

respectively made so nearly alike that the PO-
sition of the stand upon the frame G may be
reversed or transposed. Motion is communi-
cated from the pinion M to the wheel N, Figs.

1, 3, and 5. This wheel N runs looselgjpr upon
the qhant N/, to which it ecan be clutched by
the sliding collar P, carrying three pins, slid-

ing fleely throuﬂh the collar p/, which is se-
culed to the shait N’. These pins take into
corresponding holes in the hub of the wheel N,

Figs. 2, 3, and 5. On the end of the shaft N
18 a 1:)11:11011 P, vhmh gears into the wheel B,

thus completmﬂ* the train of wheels from the
engine to the puddling-vessel. The shaft N’
13 supported in bearings O and O/, which are
secured to the cross-girts 71 of the frame G,

Tigs. 1 and 7. The bea,nng O’ is made in two
pieces, divided horizontally, and, by taking
out the lower piece, the bearing mf;w be low-
ered until the teeth of the pinion P will come
out of gear with the wheel B, so that this
shaft and these gears may be taken out and
repl“l,ced without removing the stand D or lift-

ing the puddling-vessel from 1ts supports.

Two locations for the bearings O and O’ are
provided upon the cross-girts I . (See Fig.

5.) These locations are one on each side of
the center line of the frame G, and equidis-
tant from if, so that when the positions of
the engine and the frame J J are reversed or
transposed, as provided for, the bearings O
and O’ may be shifted, and 'the wheel N will
still gear with the pmlon M, and the pinion P
with the wheel B. The wheel N, which has
been described as running 1005@15" upon the
shatt N’, and gearing with the pinion M, also
oears mth the wheel R, fastened securely upon
a shaft passing aci o::,s and through the sides
of the frame J J, which at this pomt 1S Pro-
vided with hubs on. each side to form a bear-

ing for the shaft, in which it can freely revolve.

(See Figs. 3 and: 5. ) The vertical adjustment
of the traversing frame G is effected atits rear
end by 1118611:111 packing-pieces between the

frame J J and the traver sing frame (x, as pre-

- viously deseribed; but a valmtmn of the dis-

tance between these two frames would affect

the gear-wheels N and IR, unless provision was
made for a lateral mmfement of the frame J J

and |

pressed out from the wheel S by a

- are eﬂ}lbl’ted n I‘m 1 and 2

proportionate to the vertical movement of the

traversing frame. This Jateral movement is
pmduced by the radius-bar m, which is at-
tached at one end to the centel vertically, of
the frame J J, and at the other to the tlavels
ing frame, the angle of the bar to the travers-
ing frame being the same as a line drawn
ifrom the center of the wheel N to the center
of the wheel R, the length of the bar m Dbe-
g as nearly as possible the same as the dis-
tance irom center to center of these two
wheels. Mounted upon this shaft, and re-
volving freely upon it, is the bevel- wheel S,

“which may be clutched to the shatt by a con-

ical friction-clutch operated through a grooved
collar and lever. The bevel-wheel S gearswith
the bevel-wheel S fastened to the Wheel I, thus

completing the train of wheels from the engme

to the wheel I, for effecting the traversing mo-

tion of the frame . The wheels N and S are -
clutched to their respective shafts by means of
the lever-shaft » », Fig. 6. This shaft passes
through and is supported by the frame G, and
18 operated by the hand-lever +. It is pro--
vided with one set of arms, s s, which take into
the groove in the sliding collar p on the shift
N/, and one set, ! s, whlch press against short
levers s?, Iig. 6, hin ged to the frame J J, which
take into the grooves in the hub of the frietion-
clutch 1n the wheel B, The arms s! s!' do not
take 1nto this friction-cluteh in the wheel S di-
rectly, because, as has been previously de-
scribed, the distance of the frame J J from the
irame ( is variable. The friction-clutch is
Spring
placed between the clutch and the wheel, and
is forced into gear by the arms s s pressing
againstthe shor tlever s §% previously deseribed,
zmd upon which they can shde to ace ommodate
the distance that may be established between
the frames J J and G.

It will t]ms be seen that, by plessmﬂ the
hand-lever ! in one dlrectlon the engine will
be coupled positively to the puddhnﬂ‘-"i essel s
and by pressing 1t 1n the other direction, it
will be released from the puddling-vessel, an(l
coupled by friction to the wheel for tr‘wersmﬂ
the fmme the latter movement coutmumﬂ
only so lonn as the operator contmues to hold

the frlctlon clutch 1n gear.

The reversing- valve of the engine is oper-
ated through the balance-wheel t Fig. 2, 1m-
mediately in front of the hand- lever 11, 5 and a
platform, 72, is provided, upon which the op-
erator may St"lnd and be carried along with

the vessel, 1n the most conventent position for

controllmﬂ the rotation of the puddling-vessel
or the vibration of the traversing frame. The
platform #? is bolted to the under side of the
frame G, and 1s transposably arranged, like

the detmlb of mechanism previously descl ibed,

so that 1t may be attached in the same pOSl

tion upon either side of the frame. The water- -

pipe ¢, which supplies tlie water-space in the
wheel B, the steam-pipe 7', to operate the en-
gine,- and the exhaust-pipe j* from the same,
2; and the mode



by which t]iey are supported from the frame |

G, and the latter allowed to vibrate and to be
TeItICELHy adjusted, is shown in Fig. 8. The
supply of water and steam and the exhaust
are taken into and discharged from the system
upon the traversing frame by short vertical
pipes, the axes of which are in the axis of the
pintle H, suitable packings bein g provided for
each to prevent leakage. The pipes are sup-
ported by the stand h which 18 bolted to the
frame G; and the vertical pipes §° and j* are

maintained in their position against the press-
ure of the steam &nd water b) audJ asting-serews,
as shown. |

It is evident, from this de%(,rlptlon that all
the 111510]111161} of this apparatus is so con-
structed and arranged that the same machine
may be readily set up, and operated to swing
the puddling-vessel to fmd from its flues, either
to the right or left, indifferently, the drwmﬂ'
mechanism opemtmn‘ substantially the same
~in either case—an advantage of the greatest
value, as the direction in which the pllddllllﬂ
vessel must open may now be determined by
its relation to the other machinery in conjune-
tion with which it operates, instead of control-
Iing, as heretofore, the arT angement of such
other machinery, at whatever imeconvenience,
unless specially constlucted for movement in
the requred direction.

The apparatus by means of which the pud-
dling-vessel is charged and discharged is ex-
- emphﬁed by Figs. 9 10, and 11; and consists,
subbtwntmlly of two (,ranes T zmd 1/, united
at the ends of their 1ebpectwe Jibs by an 1ron
bar, %, and wire-rope, the end of this bar in-
tended to enter the puddlmn vessel projecting
beyond the point at which it is supported by
the rope, and being formed into a fork, united
across the ends of ltS prongs. This end of the
bar can be elevated or depressed by raising or
lowering the rope by which it is suspended
over a pulley i the end of the crane-jib next
the puddling-vessel. This crane nearest the
puddling-vessel is provided with hoisting ap-
psratus, preferably water-pressure. The other
crane merely maintains the end of the fork
farthest from the puddling-vessel in a horizon-
tal plane. The first crane, T, is placed in the
rear of the puddling-vessel when this vessel is
closed against its ﬂues while the other crane,
T/, is placed so that a lme drawn from the (,en-
tﬂ of one crane -post to the other will be at right

angles to the axis of the puddling-vessel When |

itisintheposition just described. The support
for the fork u, where suspended from the rope,
is such as to permit the fork to turn freely
about 1ts axis; in the present case, by means of
a collar pr ovided with a hook-and-eye attach-

ment between it and the end of the rope. The
outer end of the fork is attached to the end of
the jib on the crane T/ by a universal joint,

which will permit the fork to turn upon 1ts
ax1s, and to beraised or lowered, and the crane
T/ to be turned about its axis, thls end of the
fork remaining under all eucumsmnceb in the
same horizontal plane. The crane-post T’ is

BAA, 416

provided with a support, o/, I'igs. 9 and 11, on
its top, in which the bowl end of the fork U
may be laid when it is detached from the rope,
as shown by the dotted linesin IFigs. 9 and 10.
The fork, when attached to the rope, is raised
or lowered by admitting water under pressure
to one side or the other of a piston 1 the cyl-
inder U, Figs. 9 and 10, the direction being
determined by a valve, », Iig. 9, operated
through a lever, v, and vertical rod V%, Pass-
img up through the_center of the cra,ne—post T/,
The connection between the lever v' and the
vertical shaft v? should be by a universal joint,
Fig. 11, which will permit the vertical shaft
to turn ﬁeely in the end of the lever, and the
lever to stand at an angle to the axis of the
vertical shaft. The upper end of the rod 2*1s
attached to a crank-pin on the end of the hori-
zontal shaft 3, which passes through theé cen-
ter of the jib, and is provided with a handle,
v%, on its outer end. The crane being in the
1)0b1t1011 shown in the drawings, the fork must

be swung against the lining of the puddling-

vessel, alongside' of the puddled ball. Rotat-
ing the puddling-vessel slightly will cause the
ball to roll on to the fork, the fork moving
laterally with the surface of the lining, against
which it is resting. The operator, being at
the end of the crane-jib 1’, will then move the
handle »* so as to raise the ball 1n the vessel
sufficiently to allow it to pass out. - When 1
this position it is sustained entirely by the two
cranes, s0 that by pulling upon the end of the
crane -jib TV the ball can readily be withdrawn
from the vessel, the position of the eranes be-
ing such as to maintain the fork parallel with
the axis of the puddling-vessel during 1ts with-
drawal. The handle v* 1s then moved so as to
Iower the ball to the height required for depos-
iting it upon the buggy by which 1t is to be
carried away; and, by inserting a bar in the
eye 2° of the fork - handle, the fork may be
turned upon its axis so as to discharge the
ball. The fork is then detached from the crane
T, to permit the use of this crane for raising
the ladle containing the molten metal for the
next charge, as shown in dotted lines, Figs. 9
and 10, the raising and lowering being effected
by moving the handle »%, as already described.

It 1s evident that, if the two cranes should be
turned hali-way around, the fork will be moved
laterally a distance equal to double the length
of the crane-jibs; and one object in adapting a
paraliel motion with a vertical axis of rotation
18, that we may, as we contemplate doing, use
one such apparatus for two or more puddling-
vessels, for which our tmnsrosable system 1is
specla,lly available.

It 18 not necessary that the hydraulic eylin-
der should be placed 1n the position described ;
nor even that it should be placed upon the
crane at all, the details of such construction
being common and well understood. It will
in all cases, howeyver, be found advantageous
that the means for controlling the application
of the power should be located as we have de-
scribed, so that the raising, lowering, and with-
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drawing operations may all be performed from 7

the same point in the apparatus. |
~Our experience in the practical operation. of
the apparatus for puddling iron described in
the patent No. 124,224, hereinbefore recited,
while demonstrating its advancement of the
- art, developed its susceptibility of further prog-
ress; and, first, in respeet to the open-end
vessel, we found that, inasmuch as the flame
could be readily delivered to the back of a
vessel of greater depth, and as great depth,
while very desirable, was incompatible with
the spherical form without a proportionate in-
crease of diameter, which would involve dis-
~advantages not only in respect to economical
construction, but to economical working, we re-
sorted to the cylindrical form herein described
and shown, wherein we combine in an open-
end puddling-vessel an increase of capacity,
limited only by the depth to which flame can
be delivered to the back of the vessel, without
enlarging its diameter. Again, in this same
direction, we discovered that, by increasing
the speed at which the puddling-vessel is ro-
tated during a portion of the process, we may
Increase its capacity, limited only by the
necessity for overturning the metal during
the process, and by our ability to withdraw
the puddled ball through the opening in the
mouth of the vessel after the operation is com-
pleted. - |
- It 1s well known that during the earlier part
- of the puddling operation the charge swells to
a volume greatly in excess of that which it oc-
cupies when first melted, or of its bulk in the
~ latter stages of the operation.
In & stationary puddling-furnace the charge

may be retained within the furnace by build-

Ing up the outlet during a portion of the oper-
ation, or it may be, and usually is, reduced by
‘““bleeding,” as the operation of depriving it of a
portion of its slag is techinally termed, when
1ts volume 1s too great; but in a rotating ves-
8el the outlet cannot be reduced or closed dur-
~ ing any part of the operation, and, should the
~charge assume a volume greater than the re-
taining capacity of the vessel, it must overflow,
and will seek an outlet as it crosses the divid-
ing line between the rotating vessel and the
- stationary apparatus, in connection with which
it operates. In so doing a portion of the
charge will flow into this outlet, producing not
only greatly-inereased friction, but also a most
destructive action upon the apparatus itself.
The highest speed heretofore deemed requi-
site for the puddling-vessel has been simply
sufficient to prevent the metal from balling
until the whole mass was thoroughly puddled.
No provision for the swelling of the charge
had been made other than limiting its amount
within what the puddling-vessel would con-
tain when the bulk of the charge was greatest,
or else to permit it to flow into the stationary
apparatus in connection with which the rotat-
ing vessel operates. |
- We discovered that by increasing the speed
of the puddling-vessel during this stage of the

process the chiarge will be spread over alarger
area in the vessel, and this overflow, with its

increased friction and destructive action, will

be prevented; and in this instance we accom-
phish these ends by means of the improved
system of gearing hereinbefore desecribed, in
conjunction with those features in the con-
struction of the vessel itself which prevent
the transmission of heat to the journal upon
which the rear end of the puddling-vessel is
supported and turned. This journal is thus
maintained in a condition to operate with the
smallest amount of friction; and, by reducing
the temperature at this point, we have, also,
the further advantage of enabling the fix to
withstand the action of the flame impinging
directly upon it. We, however, contemplate
the application of this principle of enlarging the
area by mereasing the speed in puddling-ves-
sels of other constructions, and operated by
different mechanism from that which we have
shown and described as the best known to us,
such applications being evidently within the
scope of this part of our invention, which ren-
ders available the maximum productive capac-
1ty of the vessel. -

In the process of mechanical puddling it is

extremely important to transfer the puddled .

ball to-the apparatus in which it is to be
worked with the least possible loss of heat,
and all the appliances for this purpose, whether

the vessel or the flue is moved to afford access

to the ball, should be capable of easy and rapid
manipulation ; moreover, after the ball is
formed, any further rotation of the vessel
would be only injurious to the fix without ben-

efit to the iron, so that this rotation should be

promptly discontinued at the proper moment.
We have contrived to meet these requirements,
and our advance in these respects comprises
the hereinbefore-described method of rotating
the vessel, when charged, by the same power
which, when it is to be charged or discharged,
separates 1t and the flues, and the method of
removing the puddled balland recharging the
vessel with molten metal. It is not enough

that the separation of the vessel from the flues

should be easily and rapidly effected ; but it is
equally essential to maintain with facility the
relation of the vessel to its flues. during the
puddling operation, and we have accomplished

‘this in our hereinbefore-described method of

transterring the weight from a movable to a
fixed support.

- Our experience with the puddling-vessel
open at one end only satisfying us that its

-adaptability for different locations would be

enhanced by arranging the apparatus to swing

elther to the right or to the left, we contrived

to this end the hereinbefore-described trans-
posable arrangement of parts, by which we

are enabled, as constructors, to make all

apparatus of any given capacity precisely
alike, whereby the first cost would be greatly

‘diminished, and as users to operate the ma-

chines In connection with other apparatus,
as the circumstances of the case may dic-
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tate, while the similarity of parts and the fa-

(311113’?’ with which duplicates could be supplied
wouwld not only reduce the first cost of the
parts, but lessen the time required for their
substitution, whereby economy of maintenance
would be secured. Moreover, with two ma-

chines—one right-hand and one left—we found
one charging and dischar ging appar atus might
be applied to both without iner easing 1ts eost

and with a special view to such use we hzwe
~ devised the hereinbefore-described charging
and discharging apparatus.

What we claim as our invention, and desire
to secure by Letters Patent, 15—

1. Ag an improvement in the art of me-
chanical puddling, the hereinbefore-described
method of spreading the charge during ebulh
tion.

2. As an improvement in the art of me-
~chanical puddling, the method, substantially
. as hereinbefore set forth, of 1otet1nb the ves-
sel, when charged, by the same power which,
When 1t 1s to be Gh&lﬂed or discharged, sepa,
rates it and the flues.

3. As an improvement in the art of me-
chanical puddling, the hereinbefore-described
method of locking the traversing frame when
the puddling-vessel 18 against the flues.

4. As an 1mpr0vement in the art of me-

chanical puddling, the hereinbefore-described.

transposable arrangement of parts, so that the
puddling-vessel may be traversed to the right
or left as required.

A cylindrical puddling-vessel open at one
end only. |

6. The combination, with a rotary puddling-
vessel, of a water- baeh, substanma]lv as «e-

cﬂbed |

7. The combination, with a rotary puddling-
vessel and a water-back, of a hollow journal,
through which the water is admitted and dis-
charged.

8. The combination of the water-back, the
hollow journal, the plug //, and pipe &, for the
purposes described.

9. The combination of the rotary puddling-
vessel, the water-back, the hollow journal, the
Weste -pipe ¢4, and basm .

10. The combmation with the traversing
frame G and the radial wheel I, of the sup-

'

| porting-frame J J, substantiall y as and f01 the

puUrposes descrlbed

11. The radius-bar m, conneetmg the sup-
porting-frame J J with 'the traver sing frame

G, substantially as described.

"12. The eccentric shaftm/ m’ and lever W, in
combination with the wheels » n, for the pur
poses described.

13. The shaft N/, common to the 1espect1ve
systems of ﬂ'eermg for rotating the puddling-
vessel A, and for tr aversing the frame Gr sub-
etmtmlly as described.

14. The combination of a rotary puddling-
vessel, a traversing frame, and a system of
pipes Jomted m the AX1S of vibration of the
frame, for the purpose described.

15. The combination, with a rotary pud-
dling-vessel and the tleversmﬂ‘ frame, of the
phtfonn r?, Tor the purpose deecnbed

16. The cembmetlon with a rotary pud-
dliing-vessel, of a dlscherﬂmﬂ -fork swinging
abowt two centers in a line pe1allel to the axis
of the puddling-vessel, substantially as de-
scribed.

17. The combination; with a rotary pud-
dling-vessel, of a dlb@h&l ging-fork swinging
about two centels one end moving only 1n a
horizontal plane, the other having both a Ver-
tical and hor 170nta1 movement, substantially
as described.

18. The GOHlblllELth]] with a 10ta,1y pud-
dling - vessel, of a dischar oging-fork having a
ﬂeﬂble sup1)01t at one end and a mllvemal

joint at the other, substantially as described.

19. The combmatlon with a rotary pud-
dling-vessel, of a dlsellzuﬁmﬂ fork having a
ﬂemble support at one end and ‘auniversal Jomt
support at the other, so that the fork may be
turned upon its axis eubbta,ntlally as described,
and for the pulpeses set forth.

20. The handle v*, located and arr anged sub-
stantially as desenbed so that the wvarious
movements of the fork meu,‘r be managed from
one and the same point, Subst%utldlly as set
torth.

WM. SELLERS.
GIEO. H. SELLERS.
Withesses:
SAMUEL L. TAYLOR,
Wu. E. MORGAN.
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