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~Be it known that I, ALoNzO E. RHOADES, of
Hopedale, county of Worcester, State of Mas-

sachusefts, have invented an Improvementin
Warping-Machines, of which the following de-

seription, in connection with the accompany-
Ing drawings, is a specification, likeletters on
the drawings representing like parts.

In warping machines of usual construection.
the beam upon which theyarn is to be wound
rests upon and is rotated at a uniform sur-
face speed by a revolving drum or cylinder,
the yarn being drawn from a ecreel or other
_ _ | When a
spool is full, although it is heavier, the yarn
can revolveit much easier having greater lev-,
~erage than when it is nearly empty, and.as'|
the yarn is strained largely by the force nec-
essary to revolve the spool upon which it is
wound, it follows that the strain exerted upon }
~ the yarn when winding from the nearly empty.

frame full of spools onto the bean.

spool determines the speed of the machiné.

The minimum strain is thus put upon the
yarn at the beginning of the operation, and
the strain gradually increases until the spools’
are nearly empty, the speed of the rotating.
‘8pools increasing from the beginning to the
If the sur-|
face speed of the beam be made variable, in

an inverse ratioto the variation of strain upon

end of the process of warping.

the yarn, it will be readily seen that the yarn

could be wound on the beam much more rap-
idly from a full spool than 1is customary, the
surface speed of the beam being gradually
reduced from the start with full spools to the
emptying of the same, with the result of mak-
ing the strain upon the yarn much more uni-
form and saving much timein the operation.:
- This invention has for its object the pro-
duction of a warping machine in which the
beam is rotated at a variable surface speed,

- the variable speed mechanism being. con-
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trolled directly from the beam and also au-

tomatically brought into operative position to
start the apparatus when a new empty beam

1s put in place. N

~ In accordance therewith my invention con-
sists in the combination, in & warping ma-

chine, of a driving drum, variable speed mech-
anism to rotate it, and a yarn beam to rest
upon thedrum, and with connections between

| shaft b to be referred to.
extends from one side of the frame and has

said beam and said speed mechanism to con-
trol the latter and to automatically restore
said speed mechanism to its starting position
when the beam is being doffed, substantially
as will be deseribed. Also, in the combina-
tion, in a warping machine, of a driving drum
upon which the beam rests and by which it

| is rotated, variable speed mechanism to ro-

tate the drum, and a controlling device there-
for connected with and positively moved in
one direction by the beam to gradually re-
duce the speed of the drum as the beam fills,

with means controlled directly by the doffing
of the beam to automatically retract the con-

trolling device, substantially as will be de-

seribed. |

Other features of myinvention will be here-

inafter deseribed and particularly pointed out

in the claims. |

Figure 1 is a rear elevation partly broken
out, of a warping machine embodying my in-
vention, the left-hand side being in section
on the irregular line x—x Fig. 2. Fig. 1* 18

a detail to be deseribed. Fig. 2 is a vertical

section on the line y—y Fig. 1, and Fig. 3 in

elevation represents a portion of the right-

hand end of the machine shown in Fig. 1.
~ The frame A, of suitable shape fo sustain

the operating parts, is provided with bearings

to receive the shaft B’ of the usual driving
drum B, the said shaft being extended be-

yond the frame at one side and having fast

thereon a gear B*in mesh with a smaller gear

B2 sleeved on a short shaft ¢ secured to the
side of the machine, said sleeve having fast

thereon a pinion B* in mesh with a pinion B°
fast on a shaft B® having its bearings in the

side frame and in the two uprights 3, 3, se-

ctired to the cross girt 4 connecting the sides
of the frame near their lower ends, the shaft
B see Fig. 1, having fast thereon adjacent
to one of the cross girts a gear B’ engaging
a smaller gear Bf secured on the end of a
A short shaft D

sleeved thereon a speed-changing pulley P of
usual construction, and also a gear D’ se-

cured to said pulley and in engagement with

a smaller gear D? fast on a shaft D° having
its bearings in the frame and in sieeve-like
supports 2, 2, having, as herein shown, de-
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pending ears by which they are secured to |

the uprights 3, 3, by suitable bolts 4, as shown
in Kig. 1.

Motion is transmitted to the pulley P by a
belt in usual manner and through the gears

D’, D? to the shaft D3, which has fast there- '

on between the sleeve-like bearings 2, 2, the
driving cone pulley E connected by belt E-
with the driven cone K’ reversely arranged
upon the shaft b, which is supported in loncr
bearings b’ pwotally supported upon the

shaft B° at b*, between and adjacent to the

uprights 3, 3, as clearly shown in Fig. 1.

In the pOSItlon shown in Fig. 1 the belt E?

will drive the cone pulley B’ at its maximum

speed, and through the gears BS, B?, B° B¢,
B? and B? will rotate the driving dram B, the
parts in I‘1g 1 being shown in position to be-
gin thefilling of a beam C, of usual construe-
tion, having the usual enlarged heads C’, and
‘provided with journals ¢ adapted to be sup-

ported in suitable ..beariugs in the lower end

-of supporting arms ¢" bent inward and down-
ward at their upper ends and each arm piv-
oted by a stud c* to one extremity of elbow-.
levers c3, the lower ends of S&ld levers, see
Figs. 1 and 2, being pivotally connected at ¢*:
to-arms c¢° nmdly connected by suitable set
-8crews S to a shaft ¢ extending across the-:
‘machine from side to side, a ‘hooked link ¢*
being pivoted to each stud ¢? between the up-,
per end of each ::IlppOIted arm ¢’ and the
elbow-lever ¢?, the hook ¢* engaging the shaft
¢® and llmltlllﬂ" the movement of the support-

ing arms in one direction.

An irregularly-shaped lever d is pmwded;
with a hub d’ through which is extended the
reduced end of a stud d? supported .in a slot
d®in the side frame, see Figs. 1l -and 2, the
said stud beingretained in- a,dJusted pomtmn
in the slot by a suitablenut d*resting against
-a. suitable washer 6 between it and the frame.

An extensmn ¢ having a downturned end

.slotted at e’ is bolted to the ir regularly-shaped
Jever.d-and is connected by.a stud e to alink
€° pivotally connected at e’ toone of the sup-
‘porting arms, the lower end.of said link be-
1ng slotted as at e®, through which slots .the
stud e* is extended, and by adjust-ing
stud with relation to the pivotal point d? of
the lever d and with the pivotal pomt et of

the link €3, by means of the slots e’ and é° re-

--vspeetwely, the throw of the lever d will ‘be
varied for a purpose to be described. The
-outer end of the lever d is provided with a
-suitable openmgﬁ through which a cord f”,
‘provided at its end with a suitable retaining
‘deviee f%-is extended, sald cord passingover

a pulley /3, suitably supportedat the:side of

-the machine, and thence to a sheave or pul-
ley f™ pivotally supported at right angles to
its axis by a suitable stand F secured to the
eross girt 4, the cord extending from said
-8heave to a drum g, about which ‘it is ex-
tended and :secured at g

-drum being loose on a short shaft A, secured
to one of the uprights 3.

f 4 : .. : »
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A weight W is suspended by a cord h’ se-
cured at its upper end tothe drum g as shown
in Figs. 1 and 1%, A larger drum g° is made
fast to the drum ¢ by asleeve-like connection
or hub ¢*, and the ends of two cords or other
flexible connections £ and %/, are secured to

the peripheryof the drum g%, one of the cords

as k being extended around a like drum %?
having its bearing in the other one of said
uprights 3, the free end of the said flexible
connection %, being secured to the belt shifter
& carried upon guides m, m, between the up-

rights 8, 3, the flexible connection %’ being

wound around the drum g3 as shown in Fig.
1%, and having 1ts free end also secured to the
belt shifter G, the two cords or connections &
and &’ bemﬂf so arranged, however, that when
the drum ¢? is rotated to wind one of them,

therenpon the other will be unwound at the
same speed, and.consequently the belt shifter

G will be moved inone or the other direction

upon the guides m, m, and shift the belt E2
| from one to the other end of the cones E, E’

thereby-altering the surface speed of the driv-

ing drum B. Asthe yarnis wound upon the
beam C by rotation of the drum B through
thehereinbefore desceribed mechanism mclud-
ing the speed-changing mechanism just de-

scribed, the diameter of the mass of yarn be-

ing wound and resting upon the drivi-ng'drum,
‘will be increased,and the supporting arms ¢’
‘will be turned upon their pivotal points ¢?
lifting the link ¢® and thereby turning the le-
ver d upon its pivot.to depress its. outer end,
| such depression.of the outerend of the lever
drawing the flexible cord or chain f’

(8 in the
direction of the arrows 20 Fig. 1, and rotat-

ing the drums g and g°®in the direction of the
arrow 25, the effect of such rotation being to
unwind the cord or chain 7’ from the drum g,
-and the flexible connection /i’ from the dram

g% at the same time winding the weighted

cord 1’ upon the drum ¢ and the ﬂemble con-

nection or cord % upon the drum g% As the

“eord or connection & is thus wound upon the
drum,thebeltshifter (& will be moved from the
‘position shown in Fig.1lin thedirection of the
arrow 30 to the.opposite ends of the cone pul-
leys, and as the driven .pulley E’ actuates the

driving drum,thesurface speed thereof will be
gradually deereased from the'beginning of the

‘winding operation as the belt is moved from
‘the smaller to the larger end of the cone E’.

When the beam :C has-been filled, the beam

/5

30

y 90

95

100

105

[10

115

120

is ‘doffed or removed from the warping ma- -

chine by rotation of the shaft cf, the doffing

operation forming no part of this mventmn

the same being deseribed and claimed in an-

other application, Serial No. 467,481, filed by

me the 24th day of March, 1893, and when
the new beam is placed in the bearingsof the

arms ¢’ and brought into position against.the

.periphery of the driving drum B, the parts

will be in the position shown in Fig. 2, the
link €% having raised the.outer end of thele-

ver d, permlttmw the weight W to act upon

its suspended cord 7’ which was wound upon
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the drum ¢ during the winding of the. pre- | the drum, and with connections between said 6o

ceding beam, as has been described,the weight
causing the cord A’ to unwind from the said
drum g and rotating it as well as the drum ¢*
in the direction opposite to the arrow 25 see
Fig. 1, thereby winding up the flexible con-
nection %" upon the drum ¢°® and putiing out
or unwinding the connection £ from said
drum, the effect of such combined movements

of the two connections k, &/, being to move

the belt shifter G to the left in the opposite
direction to the arrow 30 until the parts are
in condition to begin the winding of the yarn
upon the new beam. -

A collarnisadjustable upon the guides m,
herein shown as the upper one, by means of
a sultable set screw n’ tolimit the movement

- to the left of the said belt shifter, the hub-
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like bearing G’ thereof abutting against the

sald collar n when the extreme position to
the left has been reached. It will thus be
seen that from the beginning to the end of the
winding operation the surface speed of the
driving drum is controlled by the beam itself
through the intermediate connections as de-
seribed, so that the surface speed of the drum,
and consequently of the beam will be at its
maximum at the beginning of the operation,
gradually decreasing to the close thereof, thus
making the strain upon the yarn uniform as
it is drawn from the spools,and furthermore,
the act of doffing the full beam and placing
the empty beam in position to be filled auto-
matically brings the variable speed mechan-
ism into position to begin the winding of the
empty beam at the properspeed. :

I am not aware that prior to my invention

- a yarn beam has ever controlled variable

40

speed mechanism by which the beam driving
drum 1is rotated at a varying surface speed,
the speed being regulated through the in-
creased diameter of the yarn beam, the said

~ 8peed mechanism being automatically re-
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stored to its starting position when the beam
is doffed. I am aware, however, that itis old
to rotate the driving drum by variable speed
mechanism controlled by means entirely in-
dependent of the yarn beam, and accordingly

this invention is not limited to the exact ar-

rangement and construction of the co-operat-

ing parts, for it is obvious that the shape and

arrangement of the connections between the

variable speed mechanism and the beam may |

be changed without departing from the spirit
of my inveution. ' -
I claim—

1. The combination, in a warping machine, |

- of a driving drum, variable speed mechan-

ism to rotate it, and a yarn beam to rest upon

|

beam and said speed mechanism to control
the latter and to automatically restore said
speed mechanism to its starting position when
the beam is being doffed, substantially as de-
seribed. |

2. The combination, in a warping machine,
of a driving drum npon which the beam rests
and by which it is rotated, variable speed
mechanism to rotate the drum, and a con-
trolling device therefor connected with and
positively moved in one direction by the beam
to gradually reduce the speed of the drum as
the beam fills, with means controlled directly
by the doffing of the beam to automatically
retract the controlling device, substantially

as described. .

3. A beam driving drum, variable speed
mechanism to rotate it, and sapports for the
beam which is to rest on and be rotated by
the drum, combined with connections inter-
mediate said speed mechanism and beam sup-
ports, to regulate the speed through the in-
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creased diameter of the beam said connections -

being controlled directly by the doffing of the
beam to automatically place said mechan-
ism in starting position, substantially as de-
scribed. | |

4. Abeamdriving drum,and variable speed
mechanism comprising reverse cones and a
connecting belt, to rotate the drum, combined
with a beam to rest on and be rotated by the
drum, connections between the beam and
belt to positively shift the latter along the

cones and gradually reduce the speed as the

beam fills, and means controlled directly by

the doffing of the beam to automatically re-

place said belt in starting position when the
beam is doffed, substantially as deseribed.
5. A beam driving drum, pivoted actuating
arms to support the yarn beam, and variable
speed mechanism to rotate the drum, com-
prising reverse cones and a connecting belf,
combined with adjustable connections be-
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tween the belt and actuating arms to shift -

the former and reduce the speed as the beam
is filled, and devices controlled directly by the
doffing of the beam to automatically retract
the belt when the beam is doffied and a new
one putin its place, to thereby start the wind-
ing at maximum speed, substantially as de-
scribed. .- | | |
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. B
ALONZO E. RHOADES.

- Witnesses:

GEO. K. STIMPSON,

H. W. BRACKEN,
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