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To all whom it may concern:

Be it known that I, JAMES MACIFARLANE, a
citizen of the United States, residing at Mal- |
den, in the county of Middlesex and State of-
Massachusetts, have invented certain new-

and useful Improvements in Machinery for

Spirally Winding One or More Stripsof Wood |
| ported so as to revolve therein two short

for Converting it or them into a Cylinder;
and I do declare the following to be a full,

clear, and exact deseription of the invention,.
such as will enable others skilled in the art {o
which it appertains to make and use the same,-

reference being had to the accompanying
drawings, and to the letters and figures of
reference marked thereon, which form a part
of this gpecification. |

I'igure 1 is a sectional side elevation, IFig.
2 a plan or top view, and Fig. 3 an end view,
of a machine of my invention. I'igs.4 and?
are transverse sections of said machine on

line 1 1 of Fig. 2, the former showing those
portions of the machine lying to the right of -

said line denoted by arrow 10, and the latter

those portions lying to the left of it indicated.

by arrow 12. Fig. 6 is a transverse sectionof
the machine on line 3 3 of Kig. 2, looking in
the direction indicated by arrow 14. Iig. 7

is a longitudinal section of the mandrel and
the heads with which it is connected to con-

fine it to the shaft 1. Fig. Sisa longitudinal
and vertical section of the slide R, taken on
line 4 4 of Fig. 2, looking in the direction in-
dicated by arrow 15. | o

The nature of my invention is defined in
the claims hereinafter presented.

Referring to the drawings, A denotes the
framne of the machine, in one end of which 1is.

supported,in along bearing B, a driving-shaft
C, on which are arranged a loose pulley D
and a fast pulley E, to which poweris commu-

nicated by a belt F from a suitable motor. Se-.
cured to the driving-shaft is a spur-pinion G,

- which works with a gear H, keyed to a long

45
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shaft I, supported in bearings in the boxes K

and L, sustained on the frame of the ma-
chine,

Fixed on the shaft I, near one end of it, is

a bevel-pinion M, which acts with a bevel-

gear N, fixed to a short shaft O, the axis of

which is in the same horizontal plane with

to correspond with the groove.

i To a standard z, erected

and being supported in a bearing P, sustained
on the frame. Secured also to the frame 18
a block Q, provided with a dovetailed groove
b, in which is sustained a slide R, dovetailed
On said slide

R are fixed two Dboxes ¢ d; in which are sup-

shafts e f, the former e having fixed to if two
gears g I, and the latter f two gears ¢ k.
Pivoted to the outer end of theslide R 1s a
lever S, fulerumed to a projection ! from the
frame. (See Figs. 2 and 3.) A lever T, forked
as shown to receive the belt F, is also ful-
crumed to the said projection { and has piv-
oted to its outer end a rod m, and pivoted to

| the outer end of the lever S is a rod n, both

| said shaft O having on its other end a geara

55
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of said rods being supported in bearings o,

extended from the frame, as represented.

- Arrangedinbearingsin standards U,erected
on the frame, are sprocket-wheels V W, about
which passes a chain X, to the under portion ot
which i3 connected a carriage Y, to be here-
inafter described. To the inner end of the
shaft p of the sprocket-wheel V is fixed a gear
g, which, when acted upon by the gear £, is
caused to revolve the wheel V in the direc-
tion to move the carriage Y toward the wheel
W, and when acted upon by the gear k will
revolve the wheel V in the opposite direction,
and consequently will move the carriage to-
ward said wheel V. .,
upon the frame, 1s
clamped an arm 7, slotted in the end of 1t,
which is confined to the standard, and near
its other end is provided with a journal on
which is arranged an intermediate gear s,

which acts with the gear ¢ and transmits the

motion imparted to said gear ¢ by the gears
intervening between it and the driving-shaft
to the gear ¢, shaft ¢, and gear i. The speed
of the wheel V, and consequently that of the
carriage Y, is governed by the number of
teeth in the intermediate gear applied to the
journal of the arm » and acting with the gears
a and ¢, the number of teeth in sald interme-
diate gear being such that during each revo-
lution of the mandrel and the shaft I, with
which it is connected, the carriage Y, which
supports the strip or strips, shall be moved by

that of the shaft I, but at right angles to it, | the chain X the requisite distance to insure
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“reels on which are placed the coiled strips of
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that a single strip or two or more strips, as
may be deelred shall be wound spirally on
the mandrel with their edges touching each
other, so as to form a eyhnder eseentmlly as
shown in Figs. 1 and 2.
supported on wheels 7 pivoted thereto, and

which bear and roll on the top of the frame- .
rails u u, guiding the rolls, and consequently
the carriage, in longitudinal movements on

sald frame. On the top of the carriage is a

plate A/, so applied to it as to swivel thereon

and erected on and near the rear end of smd

plate are two standards v v, each slotted in
its upper part to receive a rod on which are

arranged so as to turn thereon one or more

wood to be spirally coiled on the mandrel and
converted into a eylinder.  (See Figs.1 and 2.)
Near'the end of the plate A’ next the man-
drel are two supports 1w 2w, in which are ar-

ranged the journals of two rolls « y, those of

the roll ynearest the mandrel being sustained

in boxes arranged in slots in the eupports SO
‘as to be adj uetable with reference to therear
The strips from the reels are led under

roll .
the roll # and over the roll 4 and secured to
the mandrel, and by varying the distance be-
tween said rells the draft on the strips can be
mcr ased or diminished to produee the rieces-
Sary tension thereon as may be reqmred to

insure the c]ose ‘;rmdrmr of the Stl‘lpS on the

mandl el

In Some eesee particularly when ma;kmo*
the 1arner ela,sses of cylinders,I dlsconneet
the. e&rrlaﬂ‘e Y from the chain and remove
smd carriage from the frame, and to bearings
in’ sta,nda,rds 3 and 4, erected on the frame
(see ‘dotted lines in Flg 2,) is applied a lono‘

_eylmder 5, parallel to the mandrel and of the_
same dlameter with it, the bea,rmﬂ's in Wthh

its ‘journals rest bemg SO constructed as to
readily admit of one or either end of the cyl-
inder being raised to receive on its raised end
a coiled strlp of wood which has been’ previ-
ously steamed and coiled while in a pliable
state and dried while so coiled, which treat-
ment of the strip causes it to remst the un-
coiling of it. This strip, afterits coil has been

suﬂiclently expanded toadmit of it,is ehpped-
onto the cylinder 5, and the end of i1ts inner

coil secured to the eyhuder near one end of it
to hold the strip while it is being drawn out.

“Theén by laying hold of the outer end of the

strlp and drawing it toward the-other end of
the cylinder the strlp will coil spirally on and
tightly hug the cylinder. The said outer end

of~ the strlp I1s next clamped to the mandrel,
| whleh on being put in motion will wind the
strip from the cylinder onto said mandrel,

sufficient friction, if any is required, to cause
the strip to wind tlﬂ“htly on the mandrel bem o
created by a screw 6, suitably applied to one
of the bearings of the cylinder-journals.

“Arranged on the shaft I and on the opposite

side of the bearmﬂ' K to the gear H isa head

B’, which is pror'lded with radml slots and is
elamped to the shaft so as to turn Wltll 1t

The carriage Y 1S

414,649

| and bearing at oneof itsends againstthe face
of said heed and secured thereto by bolts

paesmﬂ'throuwh the head and encompassing
the shaft I, is the mandrel C’, it being made

/0

in two ormore longitudinal sections sustained

around the shaft I and fastened to the head
B’, as described, and at its other end to an-
other head D’ : clam ped totheshaft I, the outer
periphery of thesaid mandrel bemn* arranged

75

concentric with the shaft I Set—screwe 2z

are screwed through the head D’ and against

or into the end of the mandrel next smd head
- &o

to confine its sections in position. |

- Clamps E’ are applied to the heads B’ and
D’, as represented, their office being to confine
the end of each strip to the mfmdrel They
are each shown as made a,pprommetely in the
shape of the letter U, the arms o’ o’ éxtend-
ing along and against the sides of the head, as
shown, and the bottom resting against or near
to the perlphery of the head. One arm ispro-

vided with a clcrmp-screw e’ to secure-the

clamp to the head,and the other hasan ear ¢/,

through which a screw d’ passes, it being in.

perallehem with the side of the head, and has
pivoted to ita foot #/, curved to conform to
the clreumferenoe of the mandrel, or there-
about. By means of the said screw and the

foot a strip can be elamped to the mandrel.
_Sometlmes the head D’ is so formed as not to
project beyond the elrcumference of the man-
drel, in which case the shape of the clamp is

cha,nﬂ'ed to conform to the reqmrements of
sueh constructlon

The bO\ I of the Shait Ii1s dovetalled m 1ts |

lower pert to fit to a correspondmwly-ehaped

| groove ¢/, formed in the upper portlon of a

frame F’, arranged to bear, when in an up-
right p(}bltl{)n on a portlon or bar G’ of the

QO
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frame extending transversely of the machine

and prowded w1th ears K/, to which are pw

oted ears ¢/, projecting from the frame F”’."
Pivoted to the side of the frame F’ 0pp051te

to that side of it on ‘which the ears*’ are lo-

cated is an arm %’, which, when turned down
intoa vertical posnmn bears against a hooked

ear I/, extending from the bar Gr’ and securely
locks the fmme F’/in an uprlght position.
Pivoted to the upper part of the said frame
F’ on the same side of it on which the ears
v/ are located, is a button m/, against Whl(,h the

| box L bears when the end of the sheft 17 1S In

its bearmn‘ in said box. A stop n’, formed

'as shown in hlﬂs. 9 and 6, 1S faetened to the

fmme F’,and a 1ever 0’ 18 pwoted to the frame

IIO
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at p’, the shorter arm of which bears against
the under srrle of the shaftI 011 turmnn'the '

......

,,,,,
'-n-

.Izsl

wewht of the shaft ’rhe box can be ehd m 1ts -

oroove away from the shaft, and next, by turn-

ing the arm k£’ out of - enn'a,ﬂ*elnent Wlth the
ear I’; the frame F’ can be turned on its. pwot.
down within' the frame A, the stop n! pre-
ventmﬂ' the box from beeommﬂ' dlsenﬂ'aﬂ'ed_
| from the frame E’, e,nd by loosemnw the Set-—

130
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serews confining the head D’ to the shatt the

said head can be removed therefrom to admit;
of the removal from the mandrel of a cylin-
der which huas been formed thereon. |
z  DBeneath the mandrel and of nearly equal
length therewith is arranged a pair of long
tanks H” and I’, the upper of which is sup-

plied with a suitable cement and is sustained

within and by the other, the outer one, for
holding water, being supported on a mechan-
ism Dby which its altitude can be varied, as
may be desired. 1t is represented as resting
at 1ts bottom on cams secured to a shaft sup-

IO

ported in bearings, the shaft having secured

to it an arm operating with a rack to hold
the tank in any position within the range of
its motion. Supported in bearings in the in-
ner tank are one or more rolls K’ and L/,
which convey the cement from the tank and
apply it to the strip or strips wound spirally
around the mandrel. A steam-pipe M’, con-
nected to the tank I’, conveys steam from a
generator tothe tank toheat the water therein,
and consequently the cement in the upper
tank. | *

20

or more strips of wood by the aid of my ma-
chine may be thus explained. We will sup-
pose that two strips are to be simultaneously
wound upon the mandrel to form a cylinder,
as represented in the drawings. In the first
place, the said two strips, which have previ-
ously been prepared by being steamed to
to make them pliable, and next each coiled
and secured to prevent them from unwind-
ing, and next dried while in the coiled state,
are placed edge to edge in the carriage, the
reels on which they are arranged being placed
on & rod supported in the standards v ¢ ot
the carriage Y, as shown in Figs. 1, 2 and 3.
The outer eads of the strips are then passed
between the rolls  and ¥ and next clamped
to the mandrel—the strip X’ to the top, for
instance—and the strip Y’ is carried half-
way around the mandrel and clamped to it
underneath and directly opposite to the strip
X’, the carriage Y being set so that the
strips will range at the required angle to
propexly coil on the mandrel and the proper
intermediate gear to impart the requisite
speed to the carriage by means of the inter-
vening mechanism placed on the journal of
the arm r and connected with the gears a¢ and

30
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~¢g. Everything is now ready and the ma-

chine set in operation by shifting the belt ¥
from the pulley D to the pulley E. (See Figs.
land 2.)  Motion is communicated from the
 driving-shaft C by the pinion G to the gear

(e
)1

H, which revolves the shaft I, the mandrel,
and beveled pinion M, and movement is also

6o
imparted to the carriage Y by means of the
bevel-gear N, engaged with the pinion M, the
shaft O, gear «, intermediate gear s, gear ¢,
shaft ¢, gears i and g, the shaft p, sprocket-
wheel V, and chain X. When the carriage
has advanced and fed the strips as near %o
the other end of the mandrel as can be done,

The operation of making a cylinder of one

the strips are secured to the mandrel so that
they cannot unwind, and are then severed
from that remaining on the reels; and the
carriage run back to its starting-point, which
is done by moving the slide R, by means of
the rod n and lever S, so as to connect the
oears ¢ and % to the gears ¢ and ¢, which will
reverse the motion of the wheel V and cause
the chain X to return the carriage. The
gears of the slide R are then disengaged from
the gears @ and ¢, and the cementing-roll L~
is next raised into contaect with the strips
wound on the mandrel, and the said mandrel
being in revolution a coating of the cement
will be applied by the roll to the said strips.
Next the motion of the mandrel is stopped
and two other strips are secured to it, as Dbe-
fore. The carriage Y is again set in motion,
and another course wound on the first course,
care being taken to arrange the second and
each succeeding course so that the strips
thereof will break joints with those on which
they are wound. The operation described 1s
repeated until the cylinder has attained the
required thickness,after which it is removed
from the mandrel as follows: The button-m’

S0

Qo

and arm %’ are turned on their pivots, the ~

former away from the box L and the latter
so as to disconnect it from the ear [/. The
weight of the shaft I is relieved from the
bearing in the box I. by the lever (), and the
said box is slid in its groove in a direction
away from the said shaft I. The frame I 18
turned on its pivots down within the frame
of the machine. The serewszare next turned
back away from the mandrel, and the head
D’, when of larger diameter than the said
mandrel, is unclamped from its shaft and re-
moved from it. Then by freeing the cylin-
der from the clamps of the head B’ and lay-

ing hold of the other end of said eylinder it

can be readily withdrawn from the mandrel,
the sections of which at its free end will ap-
proach each other sufficiently to admit of the
ready removal of the cylinder from the said
mandrel. --

Instead of strips of wood, I sometimes use
in making cylinders strips of other fibrous
material in place of the wood or in combina-
tion with it, as may be desired. |

For applying the cement to the eylinderin
some cases one or more rotary brushes can
be used to advantage in place of the rolls.

Having described my invention, what 1
claim is— o ' -. a

1. The combination of thedriving-shaft and
the mandrel-shaft connected to the driving-
shaft so as to revolve therewith, both shafts
being supported in bearings in the frame, the
said mandrel-shaft having heads fixed to 1t,
with the mandrel made in sections and se-
cured to said heads, all substantially as shown
and set forth. B |

2. The combination of the driving-shaftand
the mandrel-shaft geared to the driving-shaift,
both sustained in bearings in the frame, the

mandrel made in sections and secured to its

100
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shatt so as to revolve with it, with the box L,

L} |

IO

20

formed essentially as Shown its fmme F’

-provided with the button m’ stOp n’, and arm
k', pivoted to the machine- frame and having.

the locking-ear I/, all substantially as :shown
and set forth.

3. The combination of the driving-shaft
and the mandrel-shaft, connected so as to re-
volve together, the supportmﬂ - frame, the
mandrel secured to its shaft or to heads fixed
thereto, with one or more cementing rolls or
brushes sapported in bearings in tanks the

sald tanks arranged in the framb they bemﬂ'
sustained on mechamsm by which. they ean
be raised or lowered so as to carry a cement-

‘1ng roll or brush into contact with the sur-
face of a course of strips wound on the man-

drel to coat said course with cement when
desired, all subsmntmlhf as shown and set
forth. -

- 4. The combination of the drnmﬂ'-&lmft
and the mandy el-shaft, connected so as to re-
volve together, the supportmﬂ' frame, the

mandrel made in seetions and secured to the
shaft or to heads fixed thereto, and the frame
E’, pivoted to the machine-frame for the pur-
pose described, mth the emlmﬂe Y and the

more

"414,649

mechanism for reciprocating said carriage on
the frame, such mechanism consisting of the

chain X, sprocket-wheels V W, Sh&ftb Dy €,

and O, gears g h g s a N M, the shaft f,

gears 1 k and slide R, all bemﬂ' supported,
arranged, and operated subs’rantmlly as shown
~and set _fOl‘th

5. The plate A’, applied to the carriage Y

so as to swivel thereon and provided mth the

slotted standards v v, for supporting one or

drel, the supports w1, therollsz 17, and the car-
riage Y, in combmatlon with the mechanism
for_remproeatmn* said carriage on the frame,
sald mechanism consisting of the chain X,
sprocket-wheels V'W, shaffs P, &, and O, gears

g hgsaN M, the shaft f, and gears 7 k, the

slide R, the drwmﬂ‘-sh&fb and m&ndrel—sh&ft

geared together, and the supporting-frame,

all being Supported arranged, and opemted

bubstautmlly as shown and set forth. *

In testimony whereof I affix my siglm-t-ure

in presence of two witnesses. o
J AS MACFARLANE

Witnesses:
5. N. PIPER,
L. FIAMILTON.

e strips while bemﬂ* coiled on the man-
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