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To all whomy it may concermn:

Be 1t known that we, JAMES H. WHITTLE
and GEORGE LAYNG, citizens of the United
States, residing at Worcester, in the county
of Worcester and State of Massaehusetts have
invented a new and useful Impmvement in
Machines for Rolling Sheet-Metal Cylinders,
of which the followinﬂ‘ 1s a specification, ref-
erence being had to the accompanying draw-

ings, mplesentmw a machine embodying our
1mpmvement in which—

Figure 1 shows a side elevation of the ma-
chine Fig. 2isaplan view of the same.
318 a plan view of the machine, showing one
of the housings disconnected therefrom and
moved to one side to permit a sheet-metal cyl-
inder to be applied to the machine or removed
therefrom. Fig. 4isasideelevation of a por-
tion of a machme, showing the end contain-
ing the removable housm Fig. 5 repre-
%ents a portion of the 1emoxrable housing,
showing the supporting truck-wheels rotat-
Ing upon bearings formed by the ends of a
shaft journaled in the housmﬂ' eccentrically
to the truck-wheel bearings. Fig. 5* repre-
sents the same view as ShOWIl in Fig. 5, but
with the eccentric shaft K° turned to brmfr
the axes of the truck-wheels K below the axis
of the shaft for the purpose of raising the
housing off its supporting-bed. Fig. 6 is a
ver twal sectional viewon line 6 6, Flﬂ' 1. Kig.
7 is a side elevation of a por tion of the ma-
chine. Fig. 8 represents a central sectional
viewon line 8 §, Fig. 1. Fig. 9 is a side view
of the traversing carriage carrying the
smoothing-roll, shownuponalargerscale than
m Fig. 7. Fig. 10 represents a traversing
carriage carrying the smoothing-roll, with the
cross-bar forming a way for said carriage

shown in vertical sectional view on line 10 10,
Fig. 9. Fig. 11 is a vertieal sectional view

on line 11 11, Fig. 9. Fig. 12 is a diagram-
matic view representing the drum D’, smooth-
ing-roll I, and worm-gear J°, showmﬂ' the an-

016 at Whleh the axis of the smoothmn roll is.

set_l elatively to the axis of the drum corre-
sponding with the pitech of the worm-gear.
Similar letters refer to similar par bs in the
ferent figures.

Fig.

1‘

plomde an 1mproved machine for rolling
sheet -metal cylinders into true cyllndueal
form and for removing all kinks and inequali-
ties from the surface of the cylinder.

The eylinders to be operated upon by our
improved machine are first formed from sheet
metal, which is joined at its edges to form
a e}lmdel the joints being ptefel ably scarf-
joints, Whlch are soldered or brazed together.

Our improved machine is especla,lly de-

‘signed for smoothing and reducing to a true

cyhnducal surface the outside of copper or
brass cylinders such as are usually employed
in textile manufacture in spinning or warp-
dressing machinery; and our invention con-
sists in the construction and arrangement of
parts, as hereinafter described, a,nd set forth
in the annexed claims. |
It is now the custom to smooth the outer
surface of such cylinders by forming the cyl-
inder with open ends and placing it upon a

' heavy horizontal arm adapted to passthrough

the cylinder and- support the same upon its
upper surface, which is curved with a curva-
fure either equal to or somewhat less than the
curvature of the cylinder, and then rolling
the outer surface of the cylinder by means of
a small roll,which is made to travel back and
forth across the outersurface of the cylinder
in a parallel direction with its axis,and at the
same time applying pressure to the roll to
compress the sheet of metal of which the cyl-

inder is composed between the roll and the

upper curved surface of the horizontal arm.
1'his method is effectual in smoothing the
outer surface of the eylinder; but it fmls to
shape it into true circular form by making

I each portion of its surface to correspond ac-
curately to the are of the circle, whose diame-

ter equals the diameter of the eylmder By
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the present custom the smoothing-roll has a

reciprocating motion back and forl;h over the
surface of the cylinderin a line parallel with
its axis, and the action of the smoothing-roll
at each movement is confined to the narrow
path running lengthwise the cylinder. By
the use of our 111:1proved machine the smooth-
ing-roll is moved slowly lengthwise the cyl-
mdel while the cylinder is belnﬂ' rotated, so
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running around thecylinderfrom en(l to end ! worm-gear J° are inclosed by lugs J7 J%, at- '

and the eylmder when finished 1s mnot enly
smooth upon its outer surface, but it is found
to ‘be rolled into true eylindr_ieel shape, so
that when the eylinder is mounted with suit-
able heads upon a revolving shaft it will turn

-~ with approximate accuracy, due to its outer

surface being closely concentric with its axis
of rotation.

The machine 1ep1e'~3ented in the accompa- -

nying drawings as embodying our invention
consists of three apright housings A, B, and
C, in which is journaled a strong hormeutal

shaft D, carrying a drum D', upon which the

eylmder to be operated upon is mounted.
The housings A and B are maintained in a

- fixed p081t10n and supporta driving mechan-

20

ism by which the shaft D is rotated.

| Power
is applied to rotate the shaft D through a
belt-pulley E, attached to a short countel-
shaft E', carrying a pinion E? which engages

the gear E3 on the shaft D.

35

Between the housings Band C isan I-beam

'I‘ hinged at one end 130 the block F’, which
'1s c.:mpeble of being adjusted in veltlcal ways

F? in the housing B by means of the serew G,
which is held from vertical movewmentin the
housing and engages a screw-thread in the
block . The opposite end of the I-beam I
is detachably connected by a pin I° with the

‘block F4which is adjustable in vertical ways
% in the housing C by means of a serew G/,

held from ver tleal movement in the housmn’
and entering a screw-thread in the block F'*
so that the rotation of the screws G and G‘r’
will raiseor lowerthe I-beam F.

~and G2, which are engaged by beveled gears
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- Gt and G%, attached to a horizontal shaft G

The shaft G®is made in two parts and is con-
nectedin themiddle by the couplingG’. One
end of the horizontal shaft G® has a spline
connection with the beveled gear G°, allowing

one half of the shaft G°®to be moved endwise
for the purpose of discontinuing the two
halves of the shaft at the couplmw G,

The
opposite end of the shaft G® carries a spur-

gear (%, which is engaged by the pinion G’ on

a erank shaft G, tul ning upon a fixed stud
and provided with a crank G,

- The I-beam If forms a way for the carriage
H, which is provided on its under side with

1u0'S I’ H', in which is journaled the smooth-
ing-roller I.

The shaft J2is pro-
vided with a worm-gear J3, capable of turning
loosely upon the shaft J*, but connected there-

with by the cluteh J4, which has a spline con-

nection with the ehaft J=.

"The worm-gear J3

is engaged by the worm-gear J°, ealrled upon

and h&VII]U" a eplme connecmon with the hori-
zontal shaft J6, journaled in bearingsattached

Thescrews
G and G’ are provided with beveled gears.G?

The under side of the I-beam
F'is provided with a rack J, which is engaged
by the pinion J’, Fig. 11, attaehed t0 the shert
shaft J?, Joumeled in the carriage H trans-
~versely to the I-beam F.

| :«:Lehed to the carriage H, so that the worm-

gear J°is moved &lonw the shaft J® by the

movement of the carriage H. The shaft J®is

driven through beveled gears JS by a vertical
shaft J°, whleh is conneeted by beveled gears
J1 with the short shaft JH carryingaspr ocket-
wheel J1?, connected by a chain J' with the

sprocket- “wheel J, ,attached to the hub of the

oear-wheel J* Whl(‘}h turns upon a fixed stud

pro,]eetmﬂ' over the side of the housing B and

is engaged by a cgear-wheel J1° attaehed to
the rotating shaft D, by which a traversing
motion is given to the smoothing-roll I a,lonfr
the drum D'.

moved the length of the drum it is returned

by dlSCOlll]eCtlnﬂ“ the cluteh J* and applying

a ‘erank to the end of the shafs J2.

"The housing C is mounted upon truck-
wheels K, adapted to run upon the rails K’,
forming a 'horizontal track. Each of the truek-
wheels K turns upon the ends K? K?of a shaft
K3, which is journaled in the housing C ec-
centmeel]} with the axes of the truck- wheels
%
holes K*to receive a spanner for the purpose
of rotating the shaft I® in its bearings, so it

After the smoothmn* roll L hdS' |

The shaft K2 is provided with a series of -
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may be turned half a revolution from the po-

sition shown in Fig. 5 to the position shown

in Fig. 5* in order to bring the axes of the

'truek wheels below the axis of the shaft.

When the shaft K2 is in the position shown

1in Fig. 5, the bottom of the housing rests upon
the bed K“

but when the shaft Kt is turned
half a 1evelut10n into the position shown in
Fig. 5* the housing is raised off the bed K°
a,nd becomes supperted by the track-wheels
K. ' The end of the shaft D is jour naled in a

| bearing in the housing C, which is closed by

a 1emevable block L, I‘m S, which allows the
housing C to be r eleased from the shaft D and
moved a,lenn* the rails K’ for the purpose of
freeing the end of the shaft D and allowing
a eylmder to be carried over the end of the
shaft and upon the drum D'into the position
indicated by the brokenlines M, IFigs. 1and 2.

When it is necessary to release the end of
the shaft D for the purpose of entering or re-
moving the cylinder, the upper horizontal

shaft G is parted in the middle by releasing.
the coupling G%, as represented in Fig. 3, and
| as one end of the shaft G° is sunperted in a

bearing N in the end of a bracket N, pivoted

upon the screw G’, the shaft G° is capable of

being swung around the screw G', as repre-
sented in I‘w' 3. One end of the I-beam F
is released from the block T by the with-
drawal of the pin I, allowing the I-beam F

| to beswung to one side by means of its hinged

eonneetlon with the block F'.  The remov-
able block L in the housing C is then with-
drawn, and the eccentric sha,ft K8 is turned
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from the position shown in Fig. 5 to the posi- '

tion shown in Fig. 5% and the housmﬂ' Cisthen
moved to one mde, as represented in Ifig. 3,

- to the side of the I—beam F The ends of the i theleby freemﬂ* the end of the shaft D

130




5 ¥

10O

20

25

30

35

40

15

60

55

bo

626,260 . - 3

When cylinders of smaller diameter are to
be formed, they may be placed directly upon
the shaft D, as represented by broken lines
M’, Figs. 8 and 4, and when such is the case
the revolving roller instead of being held in
lugs H' H', as shown in Fig. 1, is carried in
the end of an extension-arm O IFigs. 4 and
12. The drum D'isprovided at one end with
a flange D* to prevent the longitudinal move-
ment of the cylinder upon the drum while it
1S being compressed by the smoothing-roll I.
The 51110013]11110‘ roll 1 is journaled in t;he lugs
H' ', with its axis in a horizontal plane par-
allel with the horizontal plane containing the
axis of the shaft Dj; but the vertical plﬂne
containing the axis of the smoothing-roll Iis

not parallel with the vertical plane contain-

Ing the axis of the shaft D, it being at an an-
ﬂ*le thereto, as repr esented 1n the diagrams-
II]ELHG Fig. 12, where the broken line P indi-

cates the ver tical plane of the axis of the

drum D’ and the broken line P’ indicates the
vertical plane of the smoothing-roll I. The
axis of the smoothing-roll I is placed at a
sufficient angle to the axis of the drum D’ so
that the 10111nf>* contact of the smoothing-roll
I with the smffw,e of the drum will tend to
carry the roller in a spiral path around the
drum, said spiral path corresponding with
the pItCh of theserew-thread in the worm-gear
J°® for the purpose of rellevmwt}le worm-gear
from strain.

The shaft D may be supported near its cen-
ter by a block R, held against the under side
of the shaft D by the rods >, which are made
in two parts having right and left hand
screw - threaded sections connected by the
right and lefthand nuts 8’,whereby the block
R may be drawn into close contact with the
under side of the shaft D.

The drum D', or, in case a small cylinder is
turned, the shaft D, will serve as an anvil to
receive the prem%me of the smoothing-roll,
and the I-beam If is arranged pm'allel with
the axis of the shaft D and in the same ver-
tical plane and is provided with a track along
which the carriage Il moves, carrying the
smoothing-roll I, lymﬁ' in the plane including
the I-beam I and the shaft D, sothat the pres-
sure upon thesmoothin “‘-1"011 Isexertedin the
plane of the I-beam F.

The operation of our improved machine is
asfollows: A eylinder formed of ductile sheet
metal,with open ends,is placed uponthe drum
D’ in the position indicated by the broken
lines M, IFigs.1and 2. The removable hous-
ing C is then moved along the rails K' to
bring the free end of the shaft into its bear-
ing, the truck-wheels are raised, allowing the
housing to rest in a fixed position, and the
removable block L is inserted. The I-beam
I 1s then connected with the housing C by

‘means of the pin I, and the horizontal shaft

G® is connected by the coupling G7. The
serews G and G’ are then rotated to lower the

I-beam F and bringthe smoothing-roil Iinto

the flange D*. Poweris applied to rotate the
shaft D and drum D/,
supported thereon beneath the smoothing-
roll, which bears with sufficient pressure to
completely smooth the surface of the cylin-
der. During the rotation of the cylinder car-
ried by the drum D’ the smoothing-roll I is
fed along toward the flange D? until the en-
tire surface of the cylinder has been trav-
ersed. The shaff D and the I-beam I are
then released from the housing C and the
housing is moved to one side to allow the cyl-
inder to be removed and a new one placed
upon the drum D’, when the operation is re-
peated. |

What we el.-;um as ourinvention, and desire
to secure by Letters Patent, is—

1. In a machine for rolling sheet-metal cyl-
inders, the combination of housings forahori-
zontal Sha,ft, a shaft journaled in said hous-
ings and forming an anvil for the ¢vlinder, a
Snm()thm g-roll,a carriagesupporting said roll,
a beam parallel with the axis of said shaft
and provided with a way for said carriage,

| means for moving said bar toward said shaft

for the purpose of applying pressure to said
roll, substantially as described.

2. In a machine for rolling sheet-metal cyl-
inders, the combination of a horizontal shaft
properly journaled to serve as an anvil for
the cylinder, a carriage capable of a move-
ment parallel with the axis of said shaft, a ro-
tating screw by which said carriage is actu-
ated and a smoothing-roll supported by said
carriage and having its plane of rotation at
an angle to the line of movement to said car-
riage corresponding to the pitch of the thread
on sald screw, substantially as described.

3. In a machine for rolling sheet-metal cyl-
inders, the combination of a pair of housings,
a shaft journaled in said housings, one of said
housings being removable to ftee one end of

sald shafh, a bemn hinged to one of said hous-
ings and detachably ::‘.Ltmched to the other of
said housings, a carriage adapted to run on
said beam, a smoothing-roll supported by said

carriage and means for traversing said car-

riage along said beam,
seribed.

4. The (,ombumtlon with housings and a
shaft, Journa,led in said housings of a beam
located in a vertical plane above sald shaftt
and having a rack and a way for a carriage,
a carriage, a roll supported by said carriage,
a pinion journaled in said carriage and en-
gaging sald rack and means for rotating said
pinion, substantially as desecribed.

5. In a machine for rolling sheet-metal cyl-
inders, the combination of a rotating shaft
adapted to turn a eylinder resting thereon by
frictional contact, a smoothing-roll arranged
to bear upon that portion of the cylinder rest-
ing upon said shaft, and means for applying

substantially as de-

pressure to sald roll, whereby the cylinder is

compressed by a pressure received simulta-
neously upon its outer and inner surface, sub=

- contact with the eylmder at the end opposite | stantially as described.

carrying the cylinder
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6. The combination of a fixed housing, a

- track,amovable housing provided with truck-

wheels adapted to run on said track, means
for fixing the position of said movable hous-

5 ing, a shaft journaled in said housing, a

smoothing-roll arranged to bear on a cylinder

carried by said shaft, meansfor applying pres-.
sure to said roll, and means for moving said |

' roll parallel with the axis of said shaft, sub-
stantially as described.
Dated this 19th day of De(,ember 1896
- JAMES 1. WHITTLE.
GEORGE LAYNG.

Witnesses: |
Rurus B. FOWLER,
HENRY W.

FOWLER.
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