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To all whonv it Mmay concerm:

Be it known that I, WILLIAM H. APPLETON,
a 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 Seaniless
Tubing, Columns, and other Hollow Articles
from Hollow Ingots, of which the following 18
a specification. |

My invention relates to that class of ma-
chines in swhich a plurality of pairs of rolls
are employed in connection with a mandrel
extending between them, its object being to
produce a machine of this class which shall

Tot only be simple in construction and con-

venient in operation, but shall at the same
time hold the mandrel during the rolling op-
oration more securely than is possible with
the machines heretofore 1n use.

To this end my invention consists, first, in
the means whereby the mandrel is supported

and its insertion between the reducing-rolls

and withdrawal therefrom effected; second,
1 the combination, with a plurality of pairs
of rolls and a mandrel for co-operating with
them, of devices whereby the mandrel may
be inserted between the rolls and withdrawn
therefrom; third, in the combination, with a
plarality of pairs of reducing-rolls, a mandrel
for co-operation

both supporting said mandrel and effecting

its insertion between and withdrawal from

such rolis, of deviees for supporting an ingot
in proper position to permit of the mandrel

passing through 1ts orifice when inserted be-

tween the rolls, and, fourth, in various other

constructions and combinations of parts, all

a5 will hereinafter more fully appear.
Referring to the accompanying two sheets

of drawings, which form a part of this speci--

fication, Figure 1 is a plan viewof a machine
embodying my invention, some of the parts
being shown in section,and the driving mech-
anism for the rolls omitted; Fig. 2, a side ele-
vation thereof, the driving mechanism for
the rolls being omitted, as in the preceding

 figure; Fig.3,anend elevation of the machine,

50

looking toward the left in Kigs. 1 and 2, the

same parts being omitted as in said figures;

Fig. 4, a side elevation showing the mandrel
and devices for supporting and operating it,

the devices for supporting the ingot, and the

| housings of the machine; Fig.

drawing devices shown in Kig.
detail showing the eylinder for operating the
holder for the ingots and the appliance by

therewith, and devices for

5, a similaxr
view showing a slightly-modified form of
both mandrel and mandrel inserting and with-
drawing devices; Fig. 0, a detail in plan of &
portion of the mandrel inserting and with-
5; Fig. 7, a

means of which its several valves are oper-
ated; and Fig. 8, a detail showing a modified
form of the holder, by means of which the
ingot is presented to the mandrel at the
proper time. -

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

A indicates the base-plate or supportupon
which are or may be mounted the main hous-

ings of the machine, the same preferably
consisting of the two side frames or members:

B B’, which are connected by cross-pieces b
b’, extending across from one 1o the other,
and being secured thereto by sultable screws
or bolts &° b°.

C ¢ indicate the volls through the Instru-
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 ¢/ upon horizontal axes. These
rolls will be made either smooth upon their
peripheries or provided with appropriately-
shaped circumferential grooves, as the nature
of the workin which they are to be used may
demand. When employedin the manutfacture
of articles having a square or rectangularform
in eross-section they will preferably be made

‘smooth; but when used in the rolling of cylin-
drieal or polygonal forms they will be pro-

vided with grooves d of appropriate contour
in cross-section to conform thereto. The rolls

of both the vertical and horizontal series are

arranged in pairs and areso placed as to bring
them into alternate relation with, for instance,

t a pair of horizontal rolls following a pair of

vertical rolls, and a pair of vertical rolls fol-
lowing a pair of horizontal rolls, and s¢ on
throughout the train. As thus disposed the

vertical series are mounted in bearings¢,which
ave fitted to suitable guideways ¢?, formed in
the upper and under sides of the housings,
and the rolls of the horizontal series in bear-
ings ¢’, likewise fitted to appropriate guide-
ways ¢ in the upright sides thereof, the bear-
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ings for both the vertical and horizontal se- |
‘ries being adjustablein their respective guide-
ways by means of screws ¢!, whereby to bring

the rolls into proper relation.
D indicates the gears by means of which

therolls of each pairare connected and caused
These gears are prefer-.

to rotate in unison.
ably of the spur form and are so proportioned

- as to insure the same surface velocity of the

IO

IS

companion rolls of cach pair; but, while the

rolls of each pair are thus moved at the same

veloeity the rolls of the different pairs are
caused to travel at different speeds, the first
or entering pair moving at one velocity, the
next pair at a greater surface speed, and the
succeeding pair at a still further accelerated
velocity, and so on throughout the train, each

successive pair moving enough faster than

' the preceding pair to not only take up the

20

- pairs of rolls are operated and this differen-
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same amount of ingot as the preceding pair,
The means whereby the several

tial velocity imparted to them, however, has

not been illustrated herein, as the same forms |
no part of my present invention, butis or may -

be of the form shown and described in an

application for Letters Patent filed by me of

even date herewith, to which. reference may
be had.

got 1s passed and the completed article
duced. This mandrel may be of uniform di-

ameter throughout or tapering, as desired. 1
prefer, however, to make it of tapering form, _
or at least that portion of it over which the

Ingot passes as its transformation is being ef-
fected, and to so mount it that while held in
true central relation with respect to the rolls
1t is yet free to be withdrawn from between
them and afterward inserted, as may be re-
quired. To effect this mounting, I find it
convenient to employ the carriage I in suit-

able sockets or seats f £, in the upper por--
tion of which such mandrel is secured by .

means of screws [/ f/. This carriage may be

supported in various ways, as shown in the

drawings. However, it is fitted to slide upon
the base-plate A and is held in proper posi-
tion thereon by means of the plate F’, ar-
ranged beneath the same, and either forming

a part of said carriage or being connected

thereto by strap or connections ¢ ¢, suitable
rollers ¢” g’ being arranged between the car-
riage and plate and the base-plate to reduce
the friction of such parts thereon to the mini-
mum as they are moved back and forth over
1t in the operation of the machine. As thus

mounted the withdrawal of the mandrel from

between the rolls and its insertion may be ef-
fected either by hand or by power. I prefer,
however, to employ power for this purpose, as
greater efficiency of the machine is thereby
attained, and in its application various forms

of mechanism may be adopted. The form pre- |

~ferred by me, however, consists of a steam-

cylinder H of proper length, having fitted

pro-

- of the parts arrested.

within the same a suitable piston, to the rod

I of which isconnected the carriage F through

the intermediary of a rod & and arms A’ 7/,

-the former of which passes through an orifice
in the lug f?, depending from the under side |
of the carriage or plate F’, and is secured

therein by means of screws ¢ 4, as shown. By
this arrangement of parts, as will be seen, the

75

movement of the mandrel will be effected di-
rectly from the piston, the action of thesteam

~or other agent against one side of the latter

serving to withdraw the mandrel frombetween |

the rolls, and its action upon the otherside to
1nsert it therebetween.

In order, therefore,

86

to govern the flow of steam or other agent to

~accomplish these results, I find it convenient

to provide the cylinder H at each of its ends
with both an induction-pipe % and an educ-

tion-pipe /, which are each equipped with a
| suitable valve, as shown, for instance, at %’
but also the elongation due to its action -
- thereon.

and [, respectively, in Fig. 1. These sev-

eral pipes are so arranged that while the in-

duction and eduction pipes at the same end
of the cylinder are located upon opposite

sides of its axis those upon opposite ends of
the eylinder are situated upon the same side,
and their valves are connected by means of

the arms m m and a rod n, whereby to insure

their opening and closing in unison. The

| .| means whereby this opening and closing of
F indicates the mandrel over which the in-

fole

the valves is effected may be of variouskinds.

I prefer, however, to employ the levers o o’

as being the most simple and convenient for
this purpose, the lever o in the construction

shown being connected to the arm m of ‘the

I00

valve I’ and the lever ¢’ to the corresponding

arm of the valve £/, both of which valves are-
located at the outer end of the cylinder H;

but, if preferred, such levers may be applied

to the arms m of the valve of the inner end .

of the cylinder, in which event the lever o
would be secured to the arm of the valve %’
and the lever o’ to the corresponding arm of
the valve [/, -

As thus constructed and arranged the

withdrawal of the mandrel from between the

rolls will be effected by opening the valves of
both the induction-pipe %, which is located at
the inner end of thecylinder, and of the educ-
tlon-pipe at the outer end thereof by turnin o
the lever o into the position shown in full
lines in I'ig. 2. This operation will admit the
steam or other agent to the front end of the
cylinder, which, acting upon the piston, will

foree it back, carrying with it the carriage

and mandrel to the desired extent, when the
sald valves will both be closed by turning the
lever into the position shown in dotted lines
In said figure, and the further movements
The insertion of the
mandrel between the rolls when withdrawn,
on the other hand, will be accomplished by
opening the valves of both the induction-pipe
kk, which is arranged near the outer end of
the cylinder, and of the eduction-pipe I, lo-
cated neartheinner end of the same, by turn-
ing the lever o’ into the position indicated in
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dotted lines in Fig. 2.
steam or other actuating agent to pass into
the rear of the eylinder, thus forcing the pis-

ton inward toward the machine, carrying with

it the carriage I, and inserting the mandrel
between the rolls, the steam or other actuat-
ing agent in front of the piston passing out
through the eduction-pipe at the inner end of
the eylinder. When the parts have reached
the desired point in their inward travel, the
valves which were opened at the commence-

ment of the movement will be closed by turn-

ing the lever o’ into the position shown in
full lines in the figure last mentioned, when
the inflow of the actuating agent to the cyl-
inder will be cut off and the further move-
ment of the parts will be suspended.

In Figs. 1, 2, and 4 the mandrel 1s shown
“in the two positions it will occupy when at
the extreme of its movements in the two di-

rections, the last figure illustrating it as fally
withdrawn from between the rolls and 1In

place to receive a fresh ingot, and the two

former figures showing it asinserted between
the rolls and in the situation it will occupy
during the time the ingot 1s undergoing the
process of reduction and transformation. To
hold the mandurel in this last-mentioned posi-
tion against the strain putupon it by the in-
oot as the latter is withdrawn from the

former, the carriage alone may be employed,

40

45
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“through when being inserted

in which event a suitable stop against which

the earriage will abut when in its exireme

inward position will be necessary. 1 preter,
however, to make use of special means for
this purpose, in order to insure a more Posi-
tive holding of the mandrel than is possible

with the carriage when alone employed, and.

to this end I provide the said mandrel near
its rear end with a collar or flange p, which
co-operates with a suitable stop p’ carried by
the cross-bar or girt K, extending across from
one side of the housing to the other and be-
ing secured thereto by means of screws s s,
or otherwise. This stop may be constructed
50 as to afford a surface against which the
collar or flange will abut upon that portion
of it alone which is below the axis of the
mandrel, or against which the entire surface
may bear, if preferred. In the embodiment
of the invention shown in the drawings this
last-mentioned construction hasbeen adopted,
the said stop being made of proper form to
surround the mandrel with an orifice p°
through it sufficiently large to permit of the

‘ingot passing therethrough. Provisions are

ihos made whereby the said mandrel will be
held against longitudinal strain with great

firmness and security. -

The means whereby the ingots are pre-
sented and held for the mandrel to pass
between the

rolls may be of various forms. In the form
of construction illustrated in Figs. 1, 2, and
3 it consists of a holder L, which is secured
to the inner end of a lever L/, pivoted in the
upper end of a standard or bracket L, which

This will permit the

wise.
vided in its upper side with a V-shaped

e

lin turn is secured to the base-plate A’ or

other suitable support, by screws or other-
This holder will preferably be pro-

aroove for reception of the ingot, and in its
normal position will rest some distance be-
low the mandrel, as shown in dotfed lines
in Fig. 3. In this position it will recelve
the ingot, after which it will be presented
to the mandrel by raising said holder to the
position shown in full lines in said figure.
The raising and lowering of this holder for
the purpose of presenting the ingot to the
mandrel, and afterward for placing it in po-
sition to receive a freshingot, may be effected
by hand, if desired. I prefer, however, toac-
complish it by power, and to this end I em-

ploy. the cylinder M, to the piston arranged

in which the rear end of the holder-support-
ing lever is connected by the rod 2 and pit-
man %’. This eylinder, like the cylinder H,

is provided at each of its ends with an indue-.

tion-pipe ¢ and an eduction-pipe ¥, (see Ifig.
7,) in each of .which is arranged a suitable
valve 2, that carries at the end of 1is stem a
small pinion ¢, which meshes with a oear 1w,

mounted upon a studa’, projecting from the

cylinder or other support. As thusarran ged
provision is made whereby the valves of all
the pipes, both induction and eduetlon, are
operated in unisen,the oscillation of the gear
w in one direction serving to open the valve
of the inducticn-pipe and cloge the valve ot
the eduction-pipe at one end of the cylinder
and to close the valve of the induction-pipe
and open the valve of the eduction pipe at the
other, while its oscillation in the opposite di-
rection will reverse these eperations, opening
the valves which were closed at the former
oscillation and closing those thatwere opened
thereby. |

In order to provide for the oscillation of the
cear w, and through it for the automatic op-
eration of the valves {* in the induction and
eduction pipes ¢ 1/, the- said gear is equipped
with an arm w? which engages at its lower

end with the outer extremity of a lever w?

pivoted to the under side of the bracket or
standard L and having its inner extremity
lying in the path of the dogs w7, secured to
the rod A in such a manner as to be struck by
them, and thereby vibrated upon its plvot as
they travel back and forth in the operation of
the machine. This vibration of the lever w?
will be communicated through the arm w° to
the gear w, which will be oseillated thereby,
and through it the several valves in the cyl-
inder M will be operated.

In Figs. 5 and 6 Thave shown a mandrel of
slightly-modified construction, the same be-
ing made up from & number of short ¢ylin-
drical sections ¢ e’, &c., the diameter of each
of which from the outer to the inner or free
end of the mandrel being made of a less di-
ameter than the preceding one, and thelr sev-
eral lengths being suchas to bringthelr inner

ends into the bites of their respeective pairs
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of rolls or slightly in rear thereof when in- |
With this peculiarly- |

serted between them.
shaped mandrel is also shown in said figures
a modified arrangement of parts for operat-
ing 1ts supporting-carriage, the same consist-
ing of the screw N, which, passing through a
suitable threaded nut or projection a, depend-
ing from the under side of said carriage, is

rotated back and forth to withdraw and in-

sert the mandrel from and between the rolls
from a pulley a’ through the intervention of
the bevel-gears a* a? shaft a!, pulley o fast
thereon, loose pulleys «f straight and cross
belts a’ and o respectively, and shipper .

With the holder L, I sometimes find it con-

venient to employ burners I, which project
from pipes /*, arranged in the ingot-holding
groove, as shown in Fig. 8, whereby a flame
of gas or other fuel may be applied to the
ingot to maintain it at the proper tempera-
ture and prevent it from cooling during the
time the mandrel is being withdrawn from
and reinserted between the rolls, and in or-
der that such heat may be uniformly applied
the ingot, instead of resting against the sides
of the groove, as in the former construction,
is supported upon lugs P, projecting inward
therefrom in such a manner as to permit of
the flame completely enveloping it.

T'he operation of myinvention is asfollows:
The mandrel being inserted between the

- rolls, the lever o will be thrown into the po-

35
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~ by operating the valves in the induction and
eduction pipes ¢.7" and admitting the steam .

55
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sition shown in full lines in Tig. 2, and steam
or other actuating agent admitted to the in-
ner end of the cylinder. This will cause the
withdrawal of the mandrel from between the
rolls. Prior to orat the time of the emergence

of its inner end from the stop p’ a heated |
ingot will be placed in the holderI.. The con- -

tinued outward movement of the mandrel-sup-
porting carriage and its actuating devices will
bring the inner dog w* into contact with the
inner extremity of the lever w2, turning such
lever upon its pivot, and through the arm w?
oscillating the gearw upon its pivot, and there-

or other actuating agent to the upper end of
the cylinder M. ™The effect of this operation
will be to elevate the holder I, and bring the
ax1s of the ingot into substantial coincidence
with the axisof the mandrel just as the inner
end of said mandrel passes, in its outward
movewment, beyond the outerend of the holder
L. The lever o will then be turned into the
position indicated in dotted lines « in said
figure, closing the valve in the induction-pipe
at the inner end of the eylinder,and thereby
arresting the further movement of the man-
drel. Thelever o’ will next be thrown into the
position indicated by dotted lines «’ in the fig-

urelastmentioned, allowing the steam orother

agent to enter through the induction-pipe in
the rear end of the cylinder, and that admitted
at the previous operation to escape through
the eduction-pipe at the inner end thereof.

As a result of this the mandrel will be caused | and a motor for moving said carriage back

412,011

to passits inner end throu ghh theorificein the.
| The con-
tinued flow of steam or other agent to the rear

ingot and enter between the rolls.

of the cylinder will force the mandrel home,
carrying the flange thereon into contact with

70

the stop p’, which flange and stop will then=-
hold the mandrel against the strain put

upon it by the ingot as it is withdrawn
therefrom during its transformation without

75

assistance. During the time that the man-

drel is thus traveling inward between the

rolls the ingot will be held by its holder L

free from contact therewith wuntil the point
on the mandrel which will be at such dis-

tance from the rolls as will just ecarry the
inner end of the ingot into the bite of the
firgt pair thereof when such mandrel is at the
extreme limit of itsinward movement, arrives
opposite the rear end of the ingot, when the
outer dog w* on the rod A will strike the inner
end of the lever w? operating through it and
the gear 1 the appropriate valves in the eyl-
inder M, admitting steam to the lower end of

80
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sald cylinder,and thereby lowering the holder |

and allowing the ingot to rest upon the man-
drel, which latter; as it continues its inward
movement, will carry it between the rolls for
their action thereon. The reduction or trans-
formation of the ingothavingbeen completed
by passing it over the mandrel and between
the several pairs of rolls, the resulting tubing
or other productwill bedischarged upon suit-
able supporting rolls or tables arranged for
that purpose. Thelevero willthen be thrown
into the position shown in full lines in Fig.

95
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2 and the several steps above pointed out

repeated, and so on, the withdrawal of the

mandrel from between the rolls being for the

purpose of receiving a fresh ingot, and its.

insertion between them being to place it in
proper position to co-operate with such rolls
during the rolling operation and conversion
of the ingot. |
From the foregoing it will be seen that I
produce a machine for rolling tubing and
other hollow articles from hollow ingots which
is extremely simple in construction, efficient
In operation, and, aside from the operation
of thevalves for controlling the flow of steam
or other actuating agent to the mandrel-car-

riage-actuating cylinder, is practically auto-

matic in its various movements. |
While I have shown the best means con-
templated by me for carrying my invention

into practice, I wish it distinetly understood.

that I do not limit myself strictly thereto, as
1t 18 obvious that I may modify the same in
various ways withoutdeparting from the spirit
thereof.

Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent of the United States, is— - |

1. The combination, with the rolls of a roll-
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ing-machine and a mandrel for co-operation

therewith, of a carriage in which said man-
drel is mounted, a support for such carriage,
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and forth to withdraw and insert the mandrel
from and between the rolls, substantially as

described.

9. The combination,with a plurality of pairs
of rolls, a mandrel extending between them,
and acarriage in which said mandrelis mount-
ed, of a track or support upon which the car-
riage is mounted and a motor for moving sald
carriage back and forth npon its track or sup-
port to withdraw and insert the mandrel from
andl between the rolls, substantially as de-
sceribed.

3. The combination,with a plurality of pairs

of vertical and horizontal rolls arranged in
alternate relation, a mandrel extending be-
tween them and provided with a flange or
collar, and a carriage for supportingsaid man-
dvel, of a support upon which the carriage 1s
mounted, mechanism for moving the carriage
back and forth upon the support to withdraw
and insert the mandrel from and between the
rolls, and a stop against which the flange on

the mandrel abuts to resistthe strain putupon

the mandrel by the ingot as it is withdrawn

therefrom during the rolling operation, sub-

stantially as described. B _
4. The combination,with a plurality of pairs

of vertical and horizontal rolls arranged in

alternate relation,a mandrel for co-operation
with sueh rolls, a carriage in which the man-

~drel is mounted, and a track orsupport upon

35
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which the carriage traverses, of a cylinder,

a piston, a piston-rod, and connecting de-
vices intermediate such piston-rod and car-
riage whereby the said carriage may be caused
to move back upon its track or support to
withdraw the mandrel from the rolls and
afterward move forward over it to reinsertit
between them, substantially as described.

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

ing-machine, a mandrel for co-operation there-

with, and a earriage for supporting the man-

drel and permitting of its withdrawal from
and insertion between the rolls, of a holder
for receiving an ingot and presenting it in
the path of movement with the mandrel with
its axis coincident with the axis of said man-
drel, substantially as described. |

6. The combination, with the rolisof a roll-

ing-machine, a mandrel for co - operation

therewith, a carriage for supporting sald man-

|

—

drel, and a track or support upon which said
carriage -is mounted, of mechanism for mov-
ing such carriage back and forth upon 1its
track or support to withdraw and insert the
mandrel from and between the rolls, & holder
for receiving a fresh ingot and presenting 1t
in the path of movementot the mandrel with
its axis coinecident therewith, and a motor
whereby the holder is caused to operate from
the mechanism which moves the carriage,
substantially as described. | :

7 The ecombination, with a holder for the
ingot, a lever for supporting the same, and a
bracket or support in which such lever is pLV-
oted, of a cylinder, a piston, a piston-rod, &
pitman, and devices for controlling the flow of
steam or other actuating agent to and from
the cylinder, substantially as deseribed.

3. The combination, with a mandrel, a car-
riage in which it is supported, a track upon
whieh the carriage is mounted, a cylinder, a
piston, a piston-rod, con necting devices inter-
mediate the piston-rod and the carriage, pro-

vided with suitable dogs, and devices1or con-

trolling the flow of steam or other actuating
agent to and from the cylinder, of a holder
for the ingot, a lever for carrying the same, a
bracket in which such lever is pivoted, a sec-
ond cylinder, a piston and & piston-rod, a pit-
man, and devices for controlling the flow ot
steam or other agent to and from such second
cylinder, operated from said dogs, whereby
the automatic movement of the ingot-holder
in proper relation to the movements of the

mandrelisinsured, substantially as described.

0. The combination, with the cylinder M,
the piston-rod n, provided with & suitable pis-
ton upon its lower end,
eduction pipes ¢/, the valves 2, and pinions
£3. the gear 1, provided with the arm. w?, lever
w3, and mechanism for vibrating said lever
upon its pivot, of the mandrel I and the car-
riage in which it is supported, substantially
as deseribed. |

In testimony whereof I have hereunto set

my hand this 31st day of October, 1838.

WILLIAM 1. APPLETON.
Witnesses:

ADOLPHUS J. NORRAIKON,
HENRY CARTER.
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