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UNITED STATES PATENT OFFICE

LEEDHAM BINNS, OF OAKENSHAW, NEAR BRADFORD, ENGLAND.

IMPROVEMENT IN MACHINES FOR MAKING ENDLESS BANDS.

Specification forming part of Letiers Patent No. 145,286, dated Dicomber 9, 1573 : application fi'ed
February 25, 1873,

To all whom it may concern:
Be it known that I, LEEDHAM BINNS, of
- Oakenshaw, near Bmdford 11 the coun’ry of
York, En nland 111‘111uﬁu,t111*er have mvented
wrtmn Imprm*ementb in the Manufacture of
- Endless Bands, Cords, or Ropes, and in Ma-
- ¢hinery or Aplnmtus 1:0 be employed therein,
-ot which the following is a qpeuﬁcatmn
~ The invention has for its object 1mprove-
‘ments in machinery for the manufacture of
endless bands, cords, or ropes.
Hitherto endless b&nds COTD da Or Topes have

been generally m"muf%turul of india- rubber, |

- gutta-percha cord, or other material cut 111’(0
| len gths, the ends of which have been con-
nected or otherwise fastened together; but,
~according to my invention, I manufacture end

o less bmlds cords, or ropes complete, without

the 11eeesswy for connecting the ends thereof
together after the separ ‘“Lte previous manufac-
ture of the cord, rope, or band. Ior this pur-

pose I employ y&rn -twist cord, wire, or other
desired material. Any of these nmtermls I

~ wrap a sufficient nwumnber of times around

- guides or pulleys, with the strands thereof
~ lymg close together, until the desired size and

strength for the core of the desired endless
bfmd cord, or rope are obtained. Ithen sever

 the mater'al forming the core {rom its source

of supply, and I cement the end or ends of the
core to the other strands thereof, or I simply

pass it or them through snch strands or other- -

wise fasten them off. After the core has been
thus formed I connect thereto the ends of one,
two, or more strands of material to form the
covering of the desired band, cord, or rope,
and I wrap,-twist, or braid such (,ovelmo-

- strands around the core until it arrives at or

- a little beyond the place or places where the
covering material was first applied to the core.
The ends are then severed from the source of
supply and fastened off in any suitable man-
ner. When using more than one strand of
covering material I wrap or twist sueh strands
1n contrary directions around the core.
- Endless bands, cords, or ropes, according to
my Invention, may be made by hand, but for

the sake of sl)eed economy, and eihciency, 1

~ employ lll‘tb]llllel‘y or apparatus arranged in
the following manner: T cause the nmtelml
forming the core to pass from its source of

supply to and around suitable guide wheels or
pulleys, one of which is caqule of being
moved nearer to or farther from the other or
othiers, according to the length required for
the endless bfmd cord, or rope, and 1 fasten
the end or ends of lmter al forming the core
$0 as to form an endless band thereof I then
give rotary motion to these guide wheels or

pulleys, so as to draw off the material forming

the core from its source of supply, and wrap
it a sufficient number of times around the
guide wheels or pulleys until the desired size
and strength of core are obtained. The mo-
tion of the machinery or apparatus is then au-
tomatically stopped, and the end or ends of
the core tastened off. The covering material
is carried by a bobbin or bobbins 11101111‘((3{1 O11
a wheel or wheels revolving on a hollow shaft
or boss placed between two of the guide wheels

or pulleys in such position that the core shall

pass through the center of the wheel or wheels
Carrying the covering material. The covering
material has any desired strain put thereon, as
will be well understood, and after the end Or
ends thereof have 1_1een connected to the core
rotary motion is given to the wheel or wheels
carrymg the covering material, and to the
ouide w heels or plﬂley% CArYYy 111ﬂ the core, so
as to eause the covering material to be wrapped
or twisted in contrary direetions around the
core until it arrives at or a little beyond the
point where the covering material was {first
applied, when the motlons of the machinery
or apparatus are automatically stopped. The
end or ends of the covering material are then
fastened off, and the ﬁmbhed endless band,

cord, or rope removed from the machine, for
which purpose I form the hollow Doss or shaft
of the wheel or wheels carrying the covering

material, as also such wheel or Whe(*]b, with a

split or 01,-611111“ therein, or I form such wheel

or wheels in two parts, (Lﬂp'lble of being read-
11y connected with or disconnected frc om eaclhy
other. Itach strand of the covering material

may be wrapped or twisted more than once
along the entire length of the endless band,
001(1 or rope, and when using more than one
stmnd of covering material they may be si-
multaneoasly wi :-;Lpped or twisted around the
core I opposite directions to each other, or
one or move strands may be hr.st W1 apped or
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twisted around the core in one direction, and |

afterward one or more strands may be wrapped
or twisted around the core in the opposite di-
rection. In the former case 1 use two wheels
to carry the bobbins of covering material, and
they receive simultaneous rotary motion in
contrary directions to each other, while in the
latter case only one of such wheels would be

required, which would first be caused to rotate

“in one direction, and after it had wrapped or
twisted the covering material around the core
in the one direction, it would then be caused
to rotate in the contrary direction, to wrap or
twist the covering material in such direction
around the first covering material.
~ A guide is fixed to the wheel or wheels car-
rying the covering material, for the purpose of
giving support to the core at the point where
the covering material is wrapped or twisted
around it. | ' o
If desired, instead of wrapping or twisting
the covering material around the core, it may
be braided or plaited around it by mechanism
of a similar construction to that employed 1n
covering certain deseriptions of window-cord.
By employing different proportions of gearing
the covering material may bewrapped, twisted,
plaited, or braided around the core, in & more
or less open or close manner, as may be desired ;
and in orderthat my saidinvention may be more
clearly understood and readily carried into ef-
fect, I will proceed, aided by the accompany-

ing drawings, more fully to describe the same.

Figure 1 is a front view, Fig. 2 1s a plan,
Iigs. 3 and 4 are opposite end views, and Kig.
5 is a sectional view, of machinery or appara-
tus constructed according to my invention.
Tig. 6 is a plan, and Figs. 7 and 8 are eleva-
tions, showing a modification of part of my
invention. |

In the manufacture of endless bands, cords,
or ropes, according to my invention, I employ

any description of material suitable to the par-

ticular use to which the endless band, cord, or
rope is to be applied. Ior the core, I use a
material capable of resisting the strain which
the endless band, cord, or rope may be required
to bear, while for the covering 1 employ a ma-
terial capable of resisting the wear and firic-
tion to which the endless band, cord, or rope
may be subjected.
panying drawings, I have supposed the core
of an endless band, cord, or rope to be made
of No. 2 single cotton, wound upon a reel or
bobbin, A, while the covering thereof is sup-

posed to be made of twenty-fold 20 cotton cord,

~wound upon the bobbins B C. If desired,

however, instead of employing No. 2 single

.otton, wound upon the reel or bobbin A, for
the core, such material may be supplied to the
machines from one or a number of cops or pins,
mounted upon any suitable standard, as will
be well understood. . - '

In any case, however, it must be understood
that I form the core and covering of the end-
less band, cord, or rope of material fine enough

In describing the accom-

preciable difference in the size of the endless

band, cord, or rope where thiey occur.

In forming an endless band, cord, or rope
by the machinery shown in the drawings, 1
take the end of the yarn or thread from the
reel or bobbin A, and pass it between the pins
a ¢ and through the eye al, to put suitable
strain thereon. If desired, the pins « may
have threaded thereon felt or cloth washers,
between which the thread or yarn from the
bobbin or reel A may be passed to put ex-
tra friction thereon, as will be well understood. -
From the eye «! the end of the thread or yarn
to form the core is taken over the guide wheel
or pulley b; thence through the hole in the
boss or bearing ¢ to the guide wheel or pulley
d, partly around which it is passed, and then
returns to the guide wheel or pulley b, after
which it is connected to another part of the
same varn or thread, so as to form an endless
band thereof around the two guide wheels or
pulleys b and d. Rotary motion 18 then com-
municated to the guide wheels or pulleys b d
in the following manner, to cause a sufficient
quantity of thread or yarn to form the core to
De drawn off from the reel or bobbin A, and
to be wrapped around the guide wheels or pul-
leys b d. A strap or band, from a suitable
driving-shaft, passes around the driving-pulley
¢!, fixed on the shaft or axis ¢, and thereby
oives motion to such shatt or axis ¢, and conse-
quently to the guide wleel or pulley b, which,
by means of a band or cord, f, communicates
rotary motion to the guide wheel or pulley d.
The band or cord fis passed partly around -
ouide -wheels ¢, so as to escape the boss or
Dearing ¢, and the wheels and disks mounted
thereon. In some cases, however, 1 find it
desirable to communicate motion from one
ouide-wheel, b or d, to the other by means ot
suitable toothed gearing, as will be well un-
derstood. | | | |

‘In order that the machinery or apparatus
shall automatieally stop when the required
amount of material has been wrapped around

‘the guide wheels or pulleys b d to form the
core of the intended endless band, cord, or

rope, I fix on the shaft or axis e a worm or
screw, ¢2, which takes into and gives rotary
motion to the worm-wheel 2. On this worm-
wheel % is fixed a cam or incline, &', which, at
the required time, raises a bar, 2%, and thereby
lifts the fork-bar 4, so as to permit it, by the

“action of the spring 4!, to slide in its bearings

in the uprights # ¢, and thereby shitt the driv-
ing strap or band ¢* from the drivin o-pulley ¢!

| to the loose pulley ¢, and thereby stop the mo-

tion of the machine. The cend of the yarn or
thread from the bobbin A, or {from other source
of supply, is then fastened off m any suitable

manner; or it may be simply passed through

the bulk of yarn or thread forming the core;
or in some ecases it will retain-its position by
simple contact with the bulk of the core.

The ends of thread or other material to form
the covering of the endless band, cord, or rope

to prevent the ends thereof forming any ap- | are then taken from the bobbins or reels B (,




. ~é', and thereby

and passed throug h the eyes j! kL, fixed on the
disks 9 k, and thence m‘ound the Lnobs or but-
tons 5° k%, according to the strain desired to be
put on the covering material. Trom the last
of these knobs or “buttons J° k° the covering
material 1s passed through eyes in the ﬂmdes
k% and 1s then fastened to the core of the
ltended endless band, cord, or rope. “When

this is effected the fork- bar i lS, by hand, slided

In 1ts bearings in the uprights ¢ ', so as to

- shift the dI‘lVlI]“-StI“Ll) [* onto the dIlVll’l“ -pul-
011 this

ley m!, fixed on the shaft or axis m.
shatt or axis m 1s also fixed a worm or SCrew,

-~ m®% which takes into and olves a slow 10tary

| 11101;1011 to the toothed thel ?, fixed on the
- shaft or axis d!, on which shaft is also fixed a
toothed or ratchet wheel, @,

The motion of the slnft or axis d'is com-

‘municated to the guide wheel or pulley d when

the covering is bem applied to the endless

- band, cord, or rope by the ratchet - wheel d®
| pushmn agmnst the driver d*, fixed to the

- wheel d; but when the core is belnn formed
around the ouide - wheels b and d, motlon 18
commummted to the wheel d by the band /s
~and the driver @* then simply &,hps over the

- ratchet-wheel @ without communicating any
- motion to the shaft or axis d.

It will thus be seen that, when the core is

‘Dbeing formed around the wheels b d, a com-

paratwely ffLst speed 1s given to such wheels

" by the strap ¢* acting upon the driving-wheel
giving direct motion to the

wheel ); but when the core 1s completed, and
the covering is being
Dband, cord, or rope, .:L slower speed is given to
the Wheels b d by the driving-band 1< acting
- upon the driving-wheel ml, and through the

~Intervention of the worm or screw m’, giving

“a slow rotary motion to the shaft or 'axis dl

and, therefore, as before described, to the Wheel
d. 011 the shaft or axis mare also ﬁted toothed
wheelsmm®. . Thewheel m* gears directly with

“and gives rota,ry motion to the toothed wheel
0,10 “which the disk J 1s fixed, and the toothed

* wheel m’, by means of an intermediate pinion,

- mb, gives I‘Ot’tr}" motion to the toothed wheel
0, to which the disk % is fixed, but in a con-
~ trary direction to that of the toothed wheel n
~ and disk . Thus the covering material from
~the bobbin or reel B is wr.f_upped around the

- core in one direction, and that from the bob-
_bin or reel C is meped around the core in

- the contrary direction. The toothed wheels %
0 are mounted on the boss or bearing ¢, and
. the disks § % are respectively serewed or other-
- ‘wise fixed to the wheelsno. Collarse! serewed
.~ tothe boss or bearing ¢ are employed to retain

- .the wheels 7 0 securely in posmon on the boss

, s shown more clearly at Fig. 5.

| In order that the motions of the machinery
- or apparatus may be automatically stopped as

-~ .8oo0n as the covering material has been com-
- pletely &pphed around the core, I fix on the
~shaft or axis e a toothed pinion, 64 which takes
- into and gives rotary motion to the toothed
S Wheel P, which is mounted on a stud, p', which

applied to the endless_

the slide 2.

of the inclined noteh @4 to comse

is fixed with cmpfhblhh of bemﬂ shifted in po-
sition on the uprwht 1, for the purpose here-
after explmned -On the side of the toothed
wheel p is fixed a cam or incline, p?% which, at
the required time, acts to raise a slide, 72, the
upper end of whl(,h will lift the fork-bar I in
1ts bearings, and pemmt it, by the action of a
spring, &, to be slid in its bearings, so as to
shift the dmvmﬂ-strflp [~ from. the iast pulley
m!' to the loose pulley m?, and thereby stop the
motions of the nnchlne The fork-bars ¢ and
[ are provided with notches ¢ and , to hold

them in position when either of the driving-

straps 2™ [*1s acting upon its respective e driv-
ing-pulley el ml.

Iu order that tlie slide I may not be moved
up and down at every revolution of the toothed
wheel p when the core is being formed around
the guide-wheels b d, I cause the slide # to be
lifted above the line of action of the cam p? by
means of an inclined notch or recess, 4+, in the
fork-bar 4 acting -on a stud or pin, l“ ﬁxed in
Thlb arrangement has &1&;0 the
effect of preventing the posmbﬂlty of the two
driving-straps ¢* X acting simultaneously on
the ('lrwmn -pulleys el ml. W’hell the covering
material is bemb applied to the core of the end.

less band, cord, or rope, the fork-bar ¢ being

moved to the rlﬂht hand, causes the deep pfmt
underneath
the stud or pin I, and thereby permits the
slide £ to fall into position to be acted upon

by the cam p?, the fork-bar ! being then capa-
‘ble of being slid to the left hand, :;1.11(1 of being

retained in that position until the cam p?, by
means of the slide 2, lifts it in its bearin gs,

and raises the notc,h P therein above OT on & .

level with the bearing in the upright 2, when
the fork-bar I will be moved in its befmnﬂs
as before described, by the spring P The
guides j° A3 at their forked ends, serve to
give support to the endless b::md cord, or

‘rope during the wrapping of the covermn Ina-

terial ‘u‘ound it, the endless band, (301:'(1 or
rope passing bctweeu the two pm*ts of such'
torked ends. |

By varying the proportions of the screw ¢
andwheel i the thickness or number of strands
of the core can be regulated, and, by varying
the proportions of the pnuon et and tootllul
wheel p, the number of times the covering
m .;Lterla,l is caused to travel around the en-
tire extent of the endless band, cord, or rope

may be adjusted, while, by vary 111 o the Propor-

tions of the serew m? and wheel (Z*-’* the “pitch”

of the covering material may be adjusted as -
desired.

Ifigs. 6, 7, and 8 represent ]IlOdlﬁGELthllS of
the mechanism , Whereby, instead of wrapping
the two threads or strands of covering mate-
rial simultaneously around the core by mMeans
of the two disks j & and wheels » 0, as before
described, only one of such disks 'md wheels
may be employed, as shown at Ifigs. 6, 7, 8,
1 which case the disk j is caused, as lere.
atter described, first, to revolve in the direc-
tion of the fu'row 111 Tig. 8, to wrap the first
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covering material around the core in one di-
rection, and then to revolve in the direction of

the arrow shown at Fig. 7, to wrap the second

covering material around the core and around
the first covering material. Ifor this purpose
~ the shaft or axis m is mounted eccentrically in
bosses ¢ formed at the ends of arms ¢, which
are connected together Ly the cross bar or rod
¢%, such Dbosses ¢ being mounted in the upper
ends of the standards ¢®. One of the arms ¢
has connected thereto another arm, ¢*,in which
a stud, ¢% is fixed, and on such stud the pin-
ion ¢f is mounted. The stud ¢® is prolonged
on one side, so as to form a handle, by which
the pinion ¢° can be readily brought mto gear
with the wheels m* and ». -

The operation of this arrangement is as.

follows: When the core has been completed,
and it is desired to wrap the first covering
material around it, the wheel m* gears di-
rectly with the wheel n, and the pinion ¢° 1s
thrown out of gearwith thie wheel m* ag shown
at Fig. 8; but when it is desired to apply the
second covering material, the handle ¢°is acted
upon by the attendant to bring the pinion ¢
into gear with both wheels m* n, which opera-
tion at the same time, by means of the eccentric-
bearings of the axis m in the bosses ¢, carries
the wheel m* out of gear with the wheel n, a
spring-cateh, #, being employed to act upon
the stud ¢°, and retain the parts in this posi-
tion until the second covering material has
“been completely applied to the endless band,
cord, or rope, when, by the sliding of the fork-
bar [ toward the right hand, to shift the driv-
ing-strap I* from the fast pulley m! to the loose
~pulley m?, the cord #! pulls the catch r away
from the stud ¢° when a spring, ¢%, acts to pull
the arms ¢' ¢*, and therefore the pinion ¢° and
~wheel m¢, into the position shown at Fig. S, 1n
readiness for applying the first covering ma-
terial to the next endless band, cord, or rope to
~ be made. I would here remark that other
“modes of causing the direction of motion of
the disk 7 to be reversed, may be adopted.
When the covering material has been com-
pletely applied to the core, I sever the ends
thereof from that on the bobbins or reels I3 G,
and pass them through the body of the endless
band, cord, or rope, a sufficient number of times
to prevent the possibility of the ends becom-
ing loose and the covering material unwinding
or separating from the core, or I fasten such
ends by the aid of any suitable cementing
material. | |
When the endless band, cord, or rope 1s coni-
pleted, it is slipped off the guide wheels or pul-
leys b d, and is removed from the center of the
boss ¢, digks j' &, and wheels m* m® by passing
it through the slots or openings x, formed
therein, as shown in the drawings. Instead,
however, of forming such wheels and disks
with openings, as shown, such wheels and disks
may be formed in two parts, one part of whiclh
‘will De fixed, while the other part may be con-
‘nected thereto by a hinge or pin joint upon
which it is capable of turning to permit of the

removal of the endless band, cord, or ropeé
from the interior thereof, or such movable
part may be capable of sliding in or upon
onides fixed or formed on the fixed portion,
suitable catches or fastenings being employed
in any case to retain the movable part in POSi-
tion for work. | o

The length of the endless band, cord, or rope
to be made in the machine may be varied by
moving the guide wheel or pulley d and parts
connected therewith farther away from the
cuide wheel or pulley b, or by having an extra
ouide wheel or pulley below the disks i k, ca-
pable of being raised or lowered according to
the length of endless band, cord, or rope de-
sired to be produced. |

On commencing to form the core of the in-
tended endless band, cord, or rope, care must
be taken that the wheel & is placed in the
proper position, with the back ot its cam or
incline 7! against the lower end of the slide 7%,
and that the wheel p be placed with the back
of its cam or incline p? against the slide £, in
order that the required quantity of material

‘may be regularly employed in the manunfac-

ture of the endless bands, cords, or ropes
made in the machine, thereby insuring all the
endless bands, cords, or ropes being exactly
alike. | | | o

It will be readily understood that the cov-

| ering material, instead of being supplied from

the bobbins or reels B €, mounted on pins or
studs fixed in the disks j &, may be supplied
from any desired number of bobbins or reels,
carried and operated in a similar manner to a
braiding or plaiting machine, so as to braid or
plait the covering material around the core,
the parts carrying the spindles, pipes, and
tumDblers, as also the central boss or tube, be-
ing divided and hinged together, to permit of
the withdrawal of the finished band from the
machine; but I have not thought 1t neces-
sary to further describe such modification of
my invention, as such will be well understood
by a competent mechanic.

"It will, however, be understood, that when
adlopting this mode of covering the core, that
part of the core to which the covering ma-
terial is being applied will run in a vertical
direction, to suit the direction in which the
threads run from the braiding-machine. |

I do not elaim, in this application, an end-
less band, cord, or rope, made as described,
as a produet, said product being claimmed by
me in another application for Letters Patent;
but | | -

What I do claim herein, and desire to se-

cure by Letters Patent, 18—

1. In a- machine for the manufacture of
endless bands, cords, or ropes, the combina-
tion of the guide wheels or pulleys b d, and
disks § k, and parts carried thereby, or their
equivalents, arranged and operated 1n manner
substantially as shown and described.

9. The combination of the disks j k, wheels
n o, with slots or openings therein, or with
pieces capable of removal therefrom, and the
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‘boss ¢ with a slot or opening therein, in the | to wind the thread carried by the spool about
manner and for the purpose substantially as | the material passing through the tube or boss,
herein shown and described.

3. In a machine for the manufacture of ._
endless bands, cords, &c., the open slotted | Witnesses:

tube or boss ¢, in combination with the open, | FREDK. HARRIS,
- slotted, spool-carrying disk, the latter acting | B.J. B. MILLS.

substantially as described. _
| - LEEDHAM BINNS.
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