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1o all whom it maz J COTLCEFTL:

Be it known that I, WiLLiaM H. NAYLOR,
a citizen of the United States, and a resident
of Philadelphia, Pennsylvania, have invent-
ed certain Improvements in Driving-Band-
Twisting Machines, of which the followmﬂ 18
a Speelﬁcatlon

The object of my 1111:{3111;1011 18 to construct
a simple and ecompact machine for twisting
cords ordriving-bands used especially in con-
nection with 8p11111111ﬂ-111ac]11nes, on which the
twisting of the band can be completed without
appheatlon to a second machine.

In the accompanying drawings, Figure 1is
a plan view of my improved band- twmtlnn
machine, Iig. 2 is a longitudinal section
thereof. Iig. 3 is an end-view thereof. Tig.
4 1s an enlmc-ed view of a portion of the end
frame. Flﬂ‘ 5 1s a section on the line 1 2,
Kig. 4. I‘w 6 1s a detached view of the cam.
I‘w 718 a detached view of one of the levers
a,eted_ upon by the cam.
are views of details of the invention. Figs.
12, 15, 14,15, 16, and 17 are diagram views
ShOWlIlO‘ the ploeess of twisting the band.

A isthe bed of the machine, eonmosed in the
present instance of two 101101t11r11na1 frames
supported at each end by end frames a a'.

K is a shaft running the full length of the |

machine and hswinﬂ' its bearings in brackets
on the frames a ¢’. This shaft is geared to

the driving-shaft F through the medlum of }

bevel—pmlons ¢ and 7, the pinion f being on a
sleeve K/, splined to the shaft I, so that it
can cshde upon but will turn with the shaft.
This sleeve I/ is controlled by a hand-lever

machine, whichis provided with two arms f’,

- which rest in an annular groove in the sleeve
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Carried by the sleeve F’ is a second bevel-

pinion f* and a worm f°. By moving the le-
ver K< the bevel-pinion f can be moved out of
gear with the bevel-pinion e and .a bevel-pin-

~ion f* thrown into gear with the bevel-pinion

e, thus reversing the movement of the shafi

E, and the worm /¢ will be thrown into gear
with the worm-wheel ¢ on a shaft G, the ob-

ject of which will be described hereinafter.

In the bearing B, mounted on the frame a,

are two spmdle’s H H, having at their outer
ends hooks &, over Whl(}h the “strands of the

L |

| band to be twisted are placed.
| dles are geared to the shaft K through the
medium of pinions 6 6 and gear- - wheel O,
which is secured on the qha,ft E, so that as

TPigs. 8,9,10, and 11

| ends.

These spin-

the shaft E is revolved the llooked spindles
H will likewise revolve.

- D s a carriage adapted to travel on the
bed A, and on this carriage are bearings d d

for a shaft ID’, having at 11;5 outer end ahook
d’, on which is strung the middle portion:of

the yarn to be thSted The shaft D’ has a
pinion d?, which gears with a gear-wheel &’

2. The

E until its friction-face e* comes in contact
with a friction -disk J, splined to the shaft

E. The friction-disk J has an independent

movement on the shaft E, and back of this
disk is a sleeve J’, havmg arms 7, guided on

| the bed-plate ot the machine.

K are weights having wheels at their upper
Alound each Wheel passes a cord £,
one end of which is connected to the slide D

‘at %&’, while the other end is connected to the
sleeve J’ on the shaft K, so that as soon as

the disk and slide are 1eleased from the con-
trol of the band they are brought back to their
normal position by the wewhts

At one end of the bemmn B is pivoted a le-
ver L. on a stud /. This lever has three arms.

‘The upper arm m cm*ries a spindle M, having

at one end a hook m’” and at the opposite end
a pinion m? which can be thrown into gear
with the gear-wheel b°on the shatt L, as shown
in Fig. 3. The arm n of the lever L has a
wel g11t fn,’ ,and isprovided with ashoe, against
which a cam ¢’ strikes. - This cam is mo unted
on the shaft G, mentioned above. Directly
below the arm n of the lever L is a lever N,

which is pivoted at p to the frame of the ma-

chine, and is Weighted at one end and pro-
vided with a lug p” at the opposite end en-
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| loose on the shaft E and eounected to a sleeve
| I, also on the shaft E. This sleeve 115 con-
| nected to the carriage by a link 2, Ifig.
sleeve I and the wheel ¢’ travel with the slide
| D. The wheel ¢’ is not turned by the shaft
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naﬂ*mw with an arm !’ of the lever I.. The

cam ¢’, above described, also strikes this le-
ver on 1ts revolution, thlowmn the lever out
of engagement with the arm ! of the lever L.
S is a slide adapted to ways on the bed A,

| and projecting from the slide is a pin s, which

100




- passes between two strands of the cord or
- band, as shown in Ifigs. 12, 13, and 14, and is
carried forward on the twisting of the bands.

IO

- On the bed A is a shifting-bar T, having a
projecting arm 7, against which strikes the
- slide S when it reaches a given point as it is
- pushed forward by the twisting of the band.
- Ashifting-lever T is pivoted at ¢’ to a bracket
“on the bed, and one arm of this lever en-
gages with a pin on the shifting-rod T, while
- the otherarmisforked forthe reception of the |
~ belt, which passes over the driving-pulleyon
~ the main shaft I, one pulley beumloose Whlle'

~the other is Blﬂht on the shaft.

L

s

U 1, one end of this shaft having
connected to alever U, (shown clemly in [‘w
7,) which 1is pivoted at 12 to the end frame o
- 'This lever U’ is connected
- to the arm « by a rod u5.

- riesashocv, adjustable on the lever, as shown
| The ecam g’ on the shaft G
actsupon this lever at a certain point, forcing
it upward, consequently vibrating the shaft |

clearly in Ifig. 7.

all arnt: ’Eb

of the machine.
The lever U’ car-

- U, on which are two fingers w au, whlch.pws.
 under the bar @° on the em'riage D and Lift
- the carriage free from the control of the shaft
K, s0 as to stop the movement of the shaftD’.

~ The carriarge can be raised at different
~points and atdifferent times, dependingupon |

- the adjustment of the shoe ¢ on the lever U’
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. To msure the:stoppage of the machine at
~the proper time, I provide a spring-lever W,
secured at W' to a bracket on the end frame |
- a, this spring-lever W carrying

an arm W2,
to which is pivoted aleverV, havinga wedﬂe-
shaped end v/, ad&pted to pass between Lhe
lever W and a bar ¢® on theframe ¢. This bar
has a lug ¢’ back of which the lever W rests;
but as soon as the wedge d’ is forced between
the lever and the bar the lever is pushed
away from the lug, and, owing to its elasticity,
springs forward in the direction of the arrow.
A projecting arm W’ of the lever strikes the
belt-shifting lever TV and shifts the belt from
the fast to the loose pulley.

The wedge v on the lever V is forced be-
tween the spring-lever W and the bar «® by
the cam ¢" on the shaft G, which strikes an
adjustable arm ¢* on the lever V at a certain
point during its stroke, foreing the lever in
the direction of the arrow, and consequently
foreing the WG(]”‘G between the spring-lever
W and the bar o> |

"I'he operation of the machine is as follows:
T'he yarn is placed upon the hooks /o i and
', as shown, for instance, in Fig. 12, and the
machine then set in motion,the hooked spin-

dles I revolving around their own centersin |

the direction shown by the arrows in Fig. 13,
twisting the two strands & « separately, as
shown in said figure, and as they twist they
draw up the hook ¢’ and carriage D, and with
the caruawe the gear-wheel lmwnn the frie-
tion-face ¢, and as the band is LWI&LGQ 1L be-
comes shorter, and consequently the carriage

Uisa Sh:{tft ranning nem‘ly ihe full 1@1‘1{* th:

- of the machine, mountcd in sultable. bem*mﬂs
| strands together,

""l"""'i"'""?
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is moved until it comes in contact with the

from the hoolks.
7 is inserted into both strands, and the other =
{ end of the hook can: be ‘dropped over the
hook m” on the shaft or spindle M, or can be
attached to a second hooked bar ), KFig. 10,

friction-face of the disk J on the shaft E. As
soon as the friction-disk ¢* comes in contact
1 with the disk J the shaft D’ is revolved in
the direction of its arrow, Fig. 14, and conse-
quently its hook d' will likewise revolve, -
twisting the two strands of the band around .
each other, the pin s, standing between the
two strands of the band, as shown in said fig-
ure, now being forced toward the hooks /v ?a :

0

75 :.

It will be 110L1(,ed that the hooked spindles :

= II are putting a twist in the strands of the
‘band reverse to that put in by the shaft D’
| thus preventing the strands x z of the bﬂ,ml .
from becoming loose and soft by untwisting
‘when the hooked spindle D’ twists the two
as shown in Fig. 14. When
the band is twisted to the point indicated in
‘Fig. 15, the carriage S has reached a certain -
point, depending upon the twist wanted, and
strikes an arm ¢ of the shifting-bar T, and
consequently the belt is shifted from the fast
to the loose pulley on the shatt If, thns-stop
ping the machine. | |
It may be noted here L]mt the outor endsof
| 1110_]100115 IT Il are grooved at /%, as shownin

30

Figs. 1 and 8, so as “to allow for the insertion

of the hook 7 (shown in Fig. 9) into cach ey

€95
of the band without first removing the band
‘One end of the band-hook =

T0O0O.

a8 shown in Fig. 16. By providing this see-

and the hook m’ can be larger, and conse-
quently stronger, than if the c51111.&11 hook were
used without the bar.

When the band is ready for removal from
the hooks /v fi, it is In the condition shown in
Fig. 15, and as soon as the band is removed
from the hooks v /i and placed on the hook
m” the needle R, Fig. 11, is placed between
the two strands o « and its eye placed over a
pin 7’ on the frame, this pin acting as a pivot
for the needle R. The hand-lever I* is then
operated so as to move the sleeve If/, throw-

ing the bevel-wheel f out of gear with the

bevel-wheel ¢, and the bevel-wheel f* in gear
with the bevel-wheel e, and the mechanism %
in gear with the gear- wheel ¢ g of the cam-shaft
(. Thus when the belt is again shifted onto
the fast pulley the direction of rotation of
the shatlt G will bereversed, and consequently
the direction of the hooked shaft D/, thus
backing off the twist in the band at the point
wherethe needle R passes between the strands
xx of the band. This backing off 18 con-
tinued until the cam on the cam-shaft G
strilkkes the latching-lever N/, releasing the
lever L, carrying the hooked spindle M and
causing 1ts pinion to engage with the wheel
D% on the shaft E, 1'0V01\'mrr the spindle M, in
the direction of its ar row, 1% 1gs. 16 and 17, and
ebwisting the band while the ‘hooked shaft
D’ is untwisting the band. Thus the needle

[ 3

1 ond bar the strand can be readily handled,
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will travel between the strands of the band | shaft geared thereto, a traveling hooked spin-

from the point shown in Fig. 16 to the point

', Fig. 17, at which point the needle passes

from between the strands of the band owing
to its being pivoted to the pin 7/, -
The carriage D), carrying the shaft D', 1is

aised by the finger 1w, as dictated by the

cam ¢/, and the backing-off motion ceases;
but the spindle M still revolving continues
the twist in the band, closing the opening

~ made by the needle, and consequently hard-
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ening the band until the cam G’ strikes the
arm v? of the lever V, forcing the wedge v’
between the lever W and the frame %, thus
releasing the lever W and shifting the belt

from the fast to theloosepulleyand stopping

the machine.

During the time the carriage D is raised
and the shaft M continues the twist in the
band the weight of the shaft is sufficient to
prevent the band from turning it, although
if necessary in some cases sufficient friction
may be applied, through the medium of the
bearing-boxes, to overcome any tendency to
turn after its pinionis clear of the gear-wheel
on the shaft K. |

While the iwisting mechanism is being
thrown out of gear by the shifting devices
above described, the cam ¢’ raises the arm 7
of the lever L, throwing the pinion m? out of
engagement with the gear-wheel ¢, the arm
I’ of the lever L being held in position by the
lug p’ on the lever N/, described above. The
bevel-gears on the sleeve F/ can be moved to

their normal position and a new band formed

in the manner described above.
I claim as my invention— |
1. The combination,in a band-twisting ma-

chine, of the.bed-plate, spindles /v h, carry-

ing hooks, mechanism for driving said spin-

dles, and the carriage D,also carrying a spin-.

dle and a hook, with the shaft K, having a
friction-disk J, and a gear-wheel E’, sliding
with the carriage and adapted to engage with
the friction-disk J as the band is twisted, sub-
stantially as desecribed. | |

2. The combination,in a band-twisting ma-
chine, of the bed-plate and the hooked -spin-
dles with a sliding carriage, a hooked spin-
dle thereon, a driving-shaft ¥, asleeve there-
on, bevel-wheels 7 7* on said sleeve, a shatt
E, geared to the hooked spindles /v and to the
hooked spindle on the carriage,a bevel-wheel
e on said shaft, and a lever for throwing one
or other of the bevel-wheels f f*?into gear
with the bevel-wheel ¢, substantially as and
for the purpose deseribed. =~ -~

3. The combination,in a band-twisting ma-
chine, of the hooked spindles I II.and pin-
ions thereon with a supplemental hooked
spindle M, a pinion thereon, a longitudinal

shaft having wheels adapted to gear with the

pinions on thespindles I and M, and adriven
hook-shaft D’, substantially as described.
4. The combination,in a band-twisting ma-

chine, of the driving-shaft, the longitudinal and having

|

|

fied. |

dle, gearing whereby the sameis driven from
the longitudinal shaft, a spindle M, a shatt
3, a worm-wheel thereon,a worm on the driv-

ing-shaft meshing with said worm-wheel, a

spindle M- and acted on Dby said cam, and
cearing whereby the said spindle 1s driven
from the longitudinal shaft, substantially as
specified. | -

5. The combination of the bed-plate A, the
shaft E, and the driving-shaft I, oeared
thereto, with the hooked spindles H, driven
by said shaft E, a earriage D, mounted on the
bed-plate, a hooked spindle thereon, a - frie-
tion-disk 0% adapted to slide on said shatt I
and geared to the last-mentioned spindle, a
friction-disk J, also on said shaft, and a
weight and cord, one end of which c¢ord is
connected to the sleeve and the other to the
carriage, substantially as described.

6. The combination of the driving-shaft, a
sleeve thereon carrying a worm, the shatt G,
carrying a worm-wheel, a cam on said shaflf,
a shaft B and gear-wheel thereon, and gear-
ing whereby said shaft is driven from the
driving -shaft, with a lever acted upon by
said eam and carrying a hooked spindle, on
which is a pinion adapted to mesh with the

gear-wheel on the shaft E,and a catch-lever
engaging with the spindle-carryinglever an a

acting to hold it out of gear with the gear-
wheel on the shaft E, substantially as speci-

7. The combination, in a band-twisting
machine, of the hooked spindles I H and M
and mechanism for driving the same with a

carriage, ahooked spindle thereon, the rotated
shaft E, gcearing whereby the spindle is driven

from said shaft, a shaft U, having fingers w

w, adapted to pass under said carriage, a

lever U’, connected to said shaft, and a cam

adapted to act on the lever and to vibrate
the shaft and lift the carriage, substantially
as and for the purpose set forth. N
8. A hook for a band-twisting machine
having a groove N2 cut in its exterior face,
substantially as described.

0. The combination, in a band-twisting
machine, of the spring lever W, the belt-shitft-
ing lever adapted to be acted upon by the

spring-lever, with a wedge-lever carried by
‘the spring-lever, a lug -on the frame of the
‘machine, back of which the spring-lever rests,

and a cam adapted to operate the wedge-
lever and to force the spring-lever away from
the lug on the frame of themachine and shift
the belt, substantially as described.

10. The combination, in a band-twisting
machine, of the frame of the machine, the
hooked spindles ILH, and mechanism for re-

volving the same, with a carriage, a hooked

shaft or spindle D’ thereon, mechanism for
revolving the spindles I IT and shaft or-spin-
dle D’, and a slide S, mounted on the frame
a pin s for passing between the

70

cam on said shaft G, a lever carrying the-
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strands of the band tobe twisted, and adapted | shifter-rod on its forward. motion, substan-
to slide upon the frame during the twisting | tially as described.

of the strands of the band tomthm substan- In testimony whereof I have signed my
tially as deseribed. name to this spacification in the presence of

5 11. The combination, in a band- thStll‘lﬂ two subseribing witnesses.
machine, of the bed, the belt-shlfter, and the

shifting-rod earrymu an arm with a slide S, WILLIAM H. NAYLOR.
carrying a pin adapted to pass between the Witnesses:
strands of the band to be twisted, the slide WILLIAM D.; CONNER,

1o being so formed as to strike the arm of the | ITARRY SMITH.
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