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0 all whomnv it may conceri: _
3e it known that I, WiLLiaM H. APPLETON,

g citizen of the United States, and a resident |

of the city, county, and State of New York,
have invented certain new and useful Im-
provements in Machines for Rolling Seamless
Tubing, Columns, and other Hollow Articles
from Hollow Ingots, of which the following
is a specification. | -

My invention, while relating to that class
of tube-rolling machines in which pairs of

vertical and pairs of horizontal rolls arranged

in alternate relation with respect to each
other are employed in connection with a sta-
tionary mandrel, over which the ingot is
passed and the completed article produced,

extending between them, is designed more

especially as an improvement upon that form
of machine illustrated and described in an
application for Letters Patent filed by me In

the United States Patent Office on or about

November 2, 1888, Serial No. 289,816, to which
reference may be had. -

‘In the machine shown and deseribed in the
application aforesaid the mandrel is held 1n
proper position between the rolls during the
rolling operation by means of a stock which,
while adapted for engagement with and dis-
engagement from the same, is so mounted as
to be capable of a longitudinal backward
movement away from said mandrel when dis-

engaged therefrom to receive a fresh ingot
and afterward of a forward or reverse move- |

ment toward it for the purpose of engagement
therewith and transfer to it of said ingot pre-
paratory to its reduction and transformation.

My present invention, while employing a
stoek for holding the mandrel 1n proper po-
sition between the rolls during the rolling op-
eration, differs from that shown and desecribed
in the application mentioned in that,instead
of having the said stock so formed and
mounted as to necessitate a forward and back-
ward longitudinal movement of the same in
its support or bearings when a fresh ingot 1s
to be received and transferred to the mandrel,
it is constructed in the form of a-hub, which
is so mounted as to permit of an oscillating
movement upon its axis, and is provided with
two or more arms for the reception of ingots
extending radially therefrom, the said arms

- T

1 being severally adapted to engage with the

mandrel to properly hold it in position be-
tween the rolls during the rolling operation
and permit of the ingot carried by it being
transferred thereto as one or the other of them
is brought into relation therewith by the 0s-
cillation of its supporting-hub upon its axis.
The present invention, therefore, consists,

first, in the peculiarly-constructed stock, hav-

ing a plurality of arms for receiving the in-
oots and permitting of their transfer there-

from; second, in the combination of such

stock with a mandrel, whereby the latter is
not only held in proper position between the
rolls during the rolling operation, but pro-
visions are made for supplying fresh ingots
to it as required; third, in the combination,
with the mandrel and the stock, of means
whereby the latter may be oscillated or moved

6o
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around its axis to bring one or the other of

its arms into proper relation with respect to
the mandrel; and, fourth, in certain other
construections and eombinations of parts, all
as will hereinafter appear. |

~ Referring to the accompanying drawings,
which form a part of this specification, Fig-

ure 1is a plan view of a rolling-machine with

my improvements applied thereto, some of

the parts being broken away for convenience

of illustration and others omitted; Fig. 2, &
side elevation of the same,thecylinder being
broken out and the driving mechanism omit-
ted; Fig. 3, a sectional elevation of the ma-
chine, taken on the line x z of Fig. 2; Fig. 4,
a similarview taken on the line y of the same
figure; Fig. 5, a plan view of the stock, de-
tached; and Fig. 6, a side elevation of the
same, also detached, showing in addition the
end of the mandrel with which the arms of the
said stock engage. |

In all the figures like letters are employed
to designate corresponding parts.

A indiecates the base-plate orsupport, upon
which are or may be mounted the main hous-
ings of the machine, the same consisting,
preferably, of the two side frames or mem-
bers B B’, which are connected by cross-
pieces b b’, extending across from one to the
other, and being secured thereto by suitable
serews or bolts b* b° '

- C C’ indicate the rolls throu gh the instru-
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mentality of which the reduction and trans-
formation of the ingots are effected, the rolls
C being arranged to turn upon vertical
axes and the rolls C” upon horizontal axes.
T'hese rolls will be made .either smooth upon
their peripheries or provided with appropri-
ately-shaped circumferential grooves, as the
nature of the work in which they are to be
used may demand. When employed in the
manufacture of articles having a square or
rectangular form in cross-section, they will
preferably be made smooth; but when used
in the rolling of cylindrical or polygonal
forms they will be provided with grooves d,
of appropriate contour in cross-section to

conform thereto. The rolls of both the ver-

tical and horizontal series are arranged in
pairs, and are so placed as to bring them into
alternate relation with, for instance, a pair of
horizontal rolls following a pair of vertical

rolls and . a pair of vertical rolls following a

pair of horizontal rolls, and so on throughout
the train. As thus disposed the vertical se-
ries are mounted in bearings ¢, which are fit-
ted to suitable guideways ¢?, formed in the
upper and under sides of the housings, and
the rolls of the horizontal series in bearings
¢’, likewise fitted to appropriate guidewaysc?
in the upright sides thereof, the bearings for
both the vertical and horizontal series being
adjustable in their respective guideways by
means of screws c¢*, whereby to bring the rolls
into proper relation. S -

D indicates the gears, by means of which
the rolls of each pairare connected and caused
to rotate in unison.

- as to insure the same surface velocity of the

40

companton rolls of each pair; but while the
rolls of each pair are thus moved at the same
velocity the rolls of the different pairs are

~ caused to travel at different speeds, the first

55
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or entering pair moving at one velocity, the

next pair in the series at a greater surface
speed, and the succeeding pair at a still fur-
ther accelerated velocity, and so on through-
out the train, each successive pair moving
enough faster than the preceding pair to not
only take up the same amount of ingot as the
preceding pair, but also the elongation due to
1ts action thereon. o

Themeanswhereby the several pairs of rolls
are operated and this differential velocity im-
parted to them, however, has not been illus-

trated, as the same forms no part of my pres-
ent invention, but is or may be of the form:

shown and described in the application for
Letters Patent aforesaid and require no fur-
ther description herein. |

K indicates the mandrel overwhichthe in-
got 1s passed and the completed article pro-
duced. This mandrel may be construeted in
any of the well-known forms common in this
class of devices. I prefer; however, to make

it of a gradually-diminishing diameter from
its receiving to its dischargingend, or atleast
that portion of it over which the ingot trav-

These gears are prefera-
‘bly of the spur form, and are so proportioned

412,012
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els as its transformation is being effected, in
order to reduce to the minimum the friction

of such ingot in passing over the same; but
however constructed it will be arranged to.

project between the rolls C C’, as shown in -

the drawings. To hold it at all times in this
position, I employ a stock F, which, while
capable of various modifications, in my pre-
ferred form of construction consists of a suit-

able hub-like portion F’, having extending
radially therefrom a plurality of arms e ¢’,

which are severally constructed of the proper
dimensions and length to-permit not only of
readily entering the ingot to be transformed,
but also of extending some distance there-
through. - ' o o
As thus constructed, the stock is secured

to the upper end of a vertical shaft H,

mounted 1n suitable bearings formed in orat-

tached to the bracket or standard I, which in

7e
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turn 1s fixedly and immovably secured tothe

base A or other convenient support. The

-bracket or standard will be of the proper

height, and its disposition upon the base-

such as to insure that the axis of each of the

arms ¢ ¢’;,when brought into relation with the
‘axis of the mandrel, shall form a prolongation
thereof,and in order to provide for the locking

of these arms to the mandrel when one or

the other is brought intorelation therewith to

Q0

plate A or other convenient support will be

95

hold such mandrel against the longitudinal -

strain putupon it during the rolling operation

they are each provided at its outer or free

end with a T-shaped head 7, whichis adapted

100

to engage with a correspondingly-shaped slot

f’, formed transversely through the receiving
By this con-

end of the mandrel, as shown.
struction and arrangement of parts, as will

105 .

be seen, when the arm ¢’ is in engagement

with the mandrel E, the arm e will be disen-

gaged therefrom and occupy a position to re-

ceive a fresh ingot, as shown in Fig.1. Simi-
larly, when the arm e is carried into engage-
ment with the mandrel E, the arm ¢’ will be

moved into the position indicated in dotted

lines at ¢* in such figure, and ‘a fresh ingot
may be supplied to it preparatory to its re-

turn and re-engagement with said mandrel,

as before, and so on, the oscillation of the stock
back and forth upon its axis serving to carry
first one and then the other of these arms

into a position to receive a fresh ingot and

I1O
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afterward into engagement with the mandrel,
to not only permit of the transfer of the in-

got carried by it thereto, but also to hold said

mandrel from longitudinal movement during -

the time that such ingot is undergoing trans-
formation. ' | -

In order to prevent longitudinal movement

of the mandrel during the time that the arms
e e’ are disengaged from it, and also to hold
the slot thereinin proper position for engage-
ment with the heads £ f

125

130 -

_ when brought into
relation therewith, the body F’ is provided
with a third arm e* which projects radially -

| therefrom and carries at its outer.or free end
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~upon their hinges and facility thereby af- |
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an arc-shaped flange ¢!, the radius of which will
be of the proper length to carry it ountward
from the axis of the hub ¥’ to the same dis-
tance as the heads . This flange is preferably
made of the same size and form in cross-sec-

“tion as the heads f f, but instead of being

rigidly connected at its outer ends thereto it
is provided at these points with hinged sec-
tions €° €%, which may be swung back away
from the heads, as shown in Kig. 1, or out-
ward into engagement with them, as Illus-

trated at the lower portion of Fig. 5. When

these hinged sections are swungoutward and

engaged at their outer or free ends with the
‘heads 7 f, the flange will be continuous

throughount between them and may be passed
entirely through the slot f7, formed in the re-
ceiving end of the mandrel, as the engage-
ment of such heads therewith is changed from

one to the other, the mandrel during these |
“sired..

movements being held by the flange in the
same manner as it is held by the headsthem-
selves when interlocked therewith. After-
ward, when either of the arms are carried
into relation with the mandrel and the head

f on its outer end is engaged with the slot 17,

the hinced sections €® €® may be swung back
5 ) 2

 forded not only for transferring the ingot car-
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ried by it to the mandrel, but also for supply- |
| valve U is moved over the ports ¢’ and over

ing a fresh ingot to the other. L

The oscillation of the stock I upon its axis
to bring the arms e ¢’ into alternate relation
with the mandrel E maybe effected either by
hand or by power. - When accomplished by
hand, I find it convenient to employ a suit-

able lever inserted in the hub F’ as shown,

for instance, in dotted lines at L in Figs. 2

and 5. I prefer, however, to effect the move-
ment of this stock by power, as the efficiency

of the machine is thereby increased, and to |

this end various mechanisms may be em-
ployed.
suited for this purpose consists of a suitable
cylinder M, from which the desired motion
may be imparted to the stock through the in-

termediaries of a gear N,secured to the lower |

end of the shaft H, a rack 'O in mesh with
such gear, and a piston-rod P, connected to
said rack at one of its ends and carrying at
its other a suitable piston fitted to the Inte-
rior of the cylinder in such amanner asto be
capable of a reciprocating motion therein.
BBy this arrangement of parts,as will be seen,

steam or other actuating agent admitted to

either end of the cylinder will act against the

piston, causing it to move: forward with 1it, :

and through the rack,shaft,and gear will et-

foct the oscillation of the stock in one direc-

tion. The flow of steam or other actuating
agent continuing, these movements will pro-
oress until the piston reaches the opposite
end of the eylinder, when they will be arrested
and may be reversed, to effect the backward
oscillation of the stock, by admitting the actu-
ating agent to the other end thereof. In order

to control the flow of this actuating agent to.|

| der.

“escaping through'the ports g
“chamber A, '
‘back and forth over the ports, as above ex-

The form which I consider the best .

 and from the opposite ends of the ey]ihdef,
to effect the forward and backward oscllla-

tion of the stock, I employ the chest S,which

is secured to or makes a part of the cylinder

itself, and is provided with suitable ports ¢

| and ¢’, the former of which leads to the oppo-
| site ends of the eylinderand the latter to the

discharge or exhaust pipe. In connection
with this chest I also make use of the valve
U, which is provided with a chamber or re-
cess i upon its under side, and with a suit-
able stem %, that is connected at its outer end
io a lever V. This echamber or recess will be
made of the proper length to extend over the

75
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port ¢’ and overone of the ports g at the same

time, leaving the other port g wholly uncov-
ered, as shown in Fig. 1, but, with the valve,

may be moved back and forth by the lever

V to cover the port g’ and first one of the
ports g and then the other, as may be de-
When the valve is in the position
shown in the figure last mentioned, the actu-
ating agent in the chest S is free to flow
through the port g into the front end of the
cylinder M, and, acting upon the piston, will
force it backward toward the rear end of said
cylinder, the actuating ageut in advance of
the same escaping through the port g, cham-
ber or recess i, and port g’. A similar but
opposite result will be accomplished when the

the port ¢, located at the front of the cylin-
The port g, at the rear end, being open,
the actuating agent in the chest S will flow

‘therethrough, and, acting against the rear of

QO

95

160,

the piston, will foree it forward in the cylin-

der, the actuating agent in front of the same
g’ and recess or
Thus by simplysliding the valve

105

plained, the actuating agent may be admit-

ted to first one end of the cylinder and then
to the other, and the piston thereby moved
back and forth, and through the rack, gear,

110

and shaft effect the requisite oscillation of

the stock F.

At B K/ _&1‘6 shown the stops by means of
which the mandrel is held from lateral move-

| ment during the time that the shifting of the

arms e ¢’ is being effected. These stops are
preferably provided on their adjoining edges
with suitably-shaped notches or recesses for
engaging with the mandrel when brought into

‘relation therewith, and are journaled so as to

swing upon vertical axes in suitable brackets
k k, secured to and projecting inward from
the main housing of the machine. In thein
normal position these stops will be held in
contact with the mandrel, but may be swung
back on their journals away from the same
by means of a handle E? fixedly secured to
one of said journals, the movement oi these
stops in unison being effected through the in-
strumentality of suitable tooth-segments m m,
with which they are provided. 'The means
whereby the stops are normally held in con-

‘tact with the mandrel may consist of a spring

y
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or other equivalent device. In the drawings
I have shown a weight [ employed for this

purpose, the same b(,mn‘ suspended by a cord
~{’, whieh, passing around a pulley /2, fast on
5 the Journal of one of ‘the stops, extends over
a second pulley 3, and thence down to the

welght itself, to which its lower end is firmly |

-seemed By this arrangement of parts the
normal contact of the st0pe with the mandrel

10 1sinsuredand provision is made for swinging
them back away from the same when desired,
To hold the mandrel from contact with the
rolls when free from an ingot, the support I’

15 upper edges with a suitable notch or recess
with which to engage the mandrel when
brought into reletlou thBIGWIt}l and 18 se-

able bearings formed in or gecured to the
20 main housings B B’. In its normal position
~this support will be held vertically beneath

toone of the ends of its Suppormnﬂ-sha,ft and
an arm n’ and stop n°; but it is capable of

- 25 being deflected from tha,t poswlon when re-

quired.

When the machine is free from an mbot
the support will be held in its normal posi-
tion and the mandrel will rest thereon; but

30 when an ingot is passed between the rolls it
will be struck by the forward end of such in-
got, deflected over by it,and so held until the
enfire ingot has passed, when it will be.re-
turned by the weight n to its normal position

- 35 and besoheld 11111:11 agalin deﬂeeted by the suc-

- ceeding 1ngot, and so .on.

parts being in the position shown in Fig. 1, a
40 heated mgot will be passed upon the arm e.

outward into engagement with the heads f
and the aettmtmﬂ' agent admitted to the for-
ward end of the eylmde1 M, which may be

the position shown in full hnes 1m said figure.
The continued flow of the actuating aﬂent
will bring the arm e, with its heeted mﬂet
into relatmn with the mandlel the arm e’ be-
5o ing by the same movement carried into posi-
tion to receive a fresh ingot, as indicated by
dotted lines at €. The hmn'ed sections ¢’ &°

are then swung back away from the heads f |

f, the stops E’ T are removed from contact
55 with the mandrel, and the ingot slid forward
into the rolls, between which it passes, and its
transformation effected in a manner common
to this classof machine. After the discharge

6o be a,pphed to the arm ¢’, the hinged seetlons
e’ ¢’ agaln swung outwmd into enwaﬂ*ement
with the heads f /, the actuating ageut ad-

- mitted to the rear of the cyhnde1 by throw-
ing the lever V into the position mdleated 1n

65 dotted lines in Fig. 1, and the arm ¢/, and |

with it 1ts heated ingot, will be brounht into

relation with the. mendl el. The 1nn*ot will |

then be slid forward into the bite of the rolls
~and the same operation as before will be re- - -
peated, and so on, the arms e ¢’ altemately
supplying fresh mﬂ'ots to the mandrel, which
are successively peeeed between the rolls and
~converted into the finished product.

While in the foregoing I have described
- the best means contemplated by me for car-
rying my invention into practice, I wish it
~distinetly understood that I do not limit my-
_self thereto, as it is obvious that the same.
- may be modified in various ways without de-
t parting from the spirit thereof.

1s employed. This support is plomded on its |

Having now fully deseribed my invention

~and one way in which it is or may be carried
into effect, what I claim, and desire to secure

TI

by Letters Patent of the United States,is—
cured to a shaft I?, which is mounted in suit-

1. A stock for holding a mandrel between

“the rolls of a rollmﬂ'-maehme consisting of a
-suitable body with a plurality of arms extend-

‘ing therefrom, substantially as described.
the mandrel by means of a weight n, secured |

2. A stock for holding a mandrel between

- the rolls of a rollmﬂ'-meehme consisting of a
. Suitable body Wlth a plureh‘ny of arms ex-
:tending therefrom radially to 1ts axis, sub-
Estantlally as described. |
- 3. A stock for holding a maudrel between
the rolls of a rollmg—maehme, eonsmtmw of a
‘body ¥, having a plurality of arms e ¢/, ex-
tending 1a,d13,11y to its axis and prewded at
‘their outer ends with T-shaped heads, sub-
stantially as described.

4. A stock for holding a mandrel between

' the rolls of a 10111n0'-maeh1ne, consisting of a
suitable body I, having a plarality of arms
e ¢/, provided with T-shaped heads at their

As thus constructed and arranged the op- |
~eration of my machine is as follows The |

outer orfree ends extending radially from its
axis, and a third arm e provided with an

- arc- eheped flange e* and hinged seetmns e,

substantially as desenbed
The hinged sections e° ¢° will then be swung |

5. The combination, with the rolls of a roll-

f ing-machine and a m&ndl el provided with a
;.:,ult&bly shaped slot through its receiving
end, of a stock for holding said mandrel be-
45 accomplished by throwing the lever V into |

tween the rolls and enpplymg 1t with fresh in-

-gots, consisting of a suitable body,a plurality
.of arms ettendmn* from such body and pro-
vided with Smtably-sheped heads at their
outer ends for engagement with said slot, and
an arc-shaped :ila,n.ge. for connecting such
“heads, provided with hinged sections at its

ende, substantially as descmbed
The combination, with the rolls of a roll-

-inﬂ'-maehllle, a, ma,nchel provided with a T-
shaped slot through its receiving end, and a
.8tock consisting of a suitable body, having a
plurality of arms extending from it and pro-

vided with T-shaped heads at their outer
of the completed a,rtlele a heated ingot w111 1

ends and an are-shaped flange for connecting

such heads, of a piston and eylmdel for com-
‘municating an oscillating movement to said
stock to bring ifs arms. dlterndtely into en-
gagement wﬂ:h the mandrel, substantially as

described.
7. The combination, Wlth a stock for hold-

1ng the mandrel between the rolls of a rolling-

machine, consisting of a suitable body F” and

75
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arms e ¢/, extending radially to its axis, a shaft | piston-rod P, having a piston thereon, the

to which such stock is secured,and a bracket cylinder M, and means for controlling the

or standard in which the shaft is mounted, of | flow of the actuating agent thereto, whereby 15

a piston and cylinder and mechanism inter- | to impart an oscillating movement fto the
¢ mediate such piston and shaft, whereby -to | stock, substantially as desecribed. -

impart to the latter an oscillatory motion, and In testimony whereot I have hereunto set

through it to the stock a similar movement, | my hand this 14th day of January, 1889.

substantially as described. - , \roT _ T

3. The combination, with the stock consist- | WILLIAM H. APPLETORN.

ro ing of the body F/, arms e e’ ¢’ £ f, flange e*, | Witnesses: |

and hinged sections €° ¢°, the shaft H, the } wirLiaMm T. P1TT,

bracketor standard I, the gear N, the rack O, | HEXRY CARTER.
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