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18 compoaed of a number of such

“a pulley.
“ameters, the larger drum draws the filament
or thr ead more mpldly over the pulley than

UNITED STATES

PATENT OFFICE.

EDWARD W. SERRELL, JR.,, OF NEW YORK, N. Y.

SILK-REELING MACHINERY.

SPECIFICATION formmg part of Letters Patent No. 406 508, dated J uly 9, 1889

Applmatmn filed Aprll 25, 1884, Serial No,129,196. (No model.) Patented in France I'ebrua,ry 25, 1882, No. 147 624 in Sweden
March 21,1882 ; in Italy March 23, 1882 in Germany March 28,1882, No. 19,885; in Austrla. Hung&ry May 17, 1882. No.

10,629 1 in Portuga,l June 30, 1882 and in Spain September 26, 1882

To all whom it may CONCern.:
Be it known that I, EDWARD WILLIAM
SERRELL, Jr., of the elty, county, and State of

New Ymk a cltlzen of the United States, tem-

porarily 1681(11]1*?" in Chabenil, in the Depart-
ment of the Drome Republic of Fr ance, have
invented an Improvement in Silk-Reeling
Machinery, of Whlch the following is a speci-

fication.

Letters Patent for this mventmn have been
oranted in the following countries: France,
No. 147,624, deposited Febr nary 29, 1882,
eranted Ma@ 9, 1882 ;. Austria- Ii[mwmy
0‘1anted May 14’ 1882, No. 10,629; German
Empne dated March 28, 1882, No. 19 385, and
in Italy,dated March 23, 1889 in Spam dated
September 26, 1882; in Sweden dated March
21,1882, and in Portugal, dated June 30,1882.

In Letters Patent No. 141 ,083, blanted to

me in France Mamch 30, 1881, a device called

a “seregraph’” 1s deqcubed the same con-
sisting of two drums of dlffment diameters

and driven at the same speed, around. which
a thread of silk is passed and led off around
The drums being of different di-

the smaller drum supplies the thread to such
pulley, thereby the thread is stretched to the
extent of the difference.in the circumferen-
tial measurements. A silk thread thatis fine
stretches under less strain than one which is
coarser; hence a scale orindicator acted upon
by the pulley shows the difference in the
strain upon the filament and indicates the
relative sizes of the thread or of the palt of
such thread which is being acted upon.”
My present invention consmts of improve-

ments by which T avail myselt of the same
40 P

rinciple and mode of operation in the 1661—-
ing of silk from the cocoons. |
The filament from a cocoon 18 coal sest at

the outer end and becomes finer toward the

inner end; hence in the reeling of silk from
COCOONS it is usual for the 0pemt01 to add a
erach filament from time totimeto the thr ead
being reeled, in order that the thread, which
laments,

may be of about a uniform size and strength.

co The operation requires very elose ﬂ,ttentwn

' and nleat expenenee on the palt of the op-

erator. It is found in practice that the
threads produced are very irregular in size

and strength, and hence the “fabric made
from such “thr eads is not uniform in quality. 5 5
The object of my invention is to gage the

thread during the reeling, and to automati-
cally supply to it as it is reeled additional
filaments as it becomes weaker in conse-

quence of a cocoon becoming exhausted or of 60
the diminution in the size of the filaments, so

that T am enabled to maintain the greatest
possible uniformity in size and Strenﬂ'th Of |
‘the thread as reeled. |
In the drawings, FFigure 1 is a side view, 65

partly in section, of my silk- reeling machme
The floor upon which the apparatus rests is
also in section. Fig. 2 is a plan view of the
frame, reel, and ad,]acent parts. Kig. 3 1s a

plan of a portion of thetable,the Watel-basm, 70'

a pair of cocoon-holders, feeding-drums, and
filament-attaching devices, and the pulleys
and belts for 10tat1no' the drums and fila-
ment-attaching devmes Fig. 4 1s an eleva-

parts that control the revolution of the co-
coon-holder. TFig.-5 is a plan view similar to
Fig. 3, but- Wlth the parts represented in.
lmﬂel size. Fig. 6 is a sectional elevation of

the parts ShOWl’l in TFig. 5. FKig. 7 1s a sec- 8o
tional plan showing the 1&13011613 wheel upon

the shaft of the cocoon—holdet and the devices

“at one end of the chain for turning said wheel

and shaft. Ifig. S is a dmﬁmm 111ustr'a,t1ntr

the electric devices and connectlons of the 85

apparatus. Fig.9 illustrates how the croisure

is made, and Flﬂ' 10 is a section of the ﬁla-

ment-attaching dewce

In practice 1 prefer to wmd two threads: '

tion of the electlo magnet and its connected 75

upon the same reel, and for this purpose I go

employ two cocoon-holders and two sets of
apparatus in conjunction with eachbasin and
with one reel; but as these are similar I herein

describe but one, and I remark that usually

there are several basins ‘side by side, each 95

being provided with two sets of devices, as
af01esa1cl and that the reels for each set of
devices are in a frame common to all, with but

one driving-shaft to rotate all the 16918
The pulley A is 1’*ev01ved by any suitable 1co

ﬂ-l:




- power and transmits motion to the friction-

- shaft n.
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- the reel and reel-shaft.

wheel @, both being made fast to the same
| The friction-wheel ¢ in turn setsin
motion the friction-wheel b, which is immov-
ably fixed to the shaft of the reel B. The
reel B is thus put in motion. There is also
fixed upon the shaft of the reel B a grooved
pulley ¢, and this latter also revolves with

pulley ¢ passes the endless cord or driving-

belt d d d, and this latter, guided by the |
guide-pulleys e e’ €* e*, passes around the pul- .

ley ¢°, Figs. 5 and 6, fixed upon a shaft, to

“which the drum D is also fixed. This shaft

1s supported by the standard 83 It will
therefore be evident that the drum D is made

to revolve at the same time as the reel B.
For the sake of convenience to the operative |

I prefer to cause the cord d d d to pass under
the floor in its path between the pulley e*and
the grooved pulley c. o -

From the preceding desecription it is plain
that by means of the cord d or equivalent
means of transmission the drum D may be
made to revolve with a speed which will al-
ways be in any desired proportion to the
speed of the reel B. Now, the respective di-
ameters of the grooved pulley ¢, which is on
the reel-shaft, and the pulley ¢? which is on
the shaft of the drum D, are such that when

the apparatus is in motion the drum D will

have a peripheral speed about five per cent.

slower than the winding speed of the reel B.
As will hereinafter be more fully explained,
the thread in being reeled passes first around

~the drum -D; and thence to the reel B, and

because the winding speed of the reel B
is greater than the peripheral speed of the
dram D the thread is stretched by a percent-
age or fixed proportion of its length. The
efteet of this disposition is that the drum D
acts as one puliey and the reel B asthe other
of the two pulleys or drums set forth in the

specification of myinvention, called the “sere-

graph,” to which reference has been made.
“Above the basin E there is fixed a small
hollow eylinder ¢, which is continually re-
volved at a great speed while the reel B is
running. This eylinder ¢ is furnished with
projecting hooks for catching filaments, and
Is as a whole a device for attaching addi-
tional eocoon filaments to the running thread

~whenever such filaments are presented by

the automatic parts of the machine in the
mannerto be furtherexplained. Thiscocoon-
attaching device is not of itself claimed
herein as my invention. It usually con-
tains a perforated agate, through which the
running thread passes. I prefer to cause the
cylinder ¢ to revolve by the means indicated
in Fig. 1, and more clearly shown in Figs. 5
and. 0.
port S’ in such a manner as to be free to re-
volve, and a portion of its exterioris grooved,
S0 as toserveasa
the cord d’. -

As heretofore set forth, the eord d, which

Around the grooved

The cylinder 7 is carried by the Sup-.

pulley, around which passes |

406,598

gives motion to the drum D, passes over .

guide-pulleys e ¢’ ¢* e*. 1 fix the guide-pul-
leys e¢* upon a shaft z, which is free torevolve
and 18 sustained by the support S3 and to

each extremity of the shaft z, I fix a pulley €.

The pulleys e* € will therefore revolve when
the reel is in motion in consequence of the
cord d passing over the pulley ¢, and motion

18 given to the cylinder 2 by means of the

belt d’. -

Within the cylinder 2 an agate may be se-
cured, as at ¢/, said agate being perforated to
allow for the passage of the thread. =~
A shaft J is fixed at any convenient point,
but preferably below the floor of the filature,
and this shaft is kept in constant revolution
by the motive power of the establishment.

I have shown the belt m passing around
pulleys on the shafts n and J as the means
for revolving this shaft J. This shaft J serves
to give movement to the automatic filament-
supplying devices in a manner hereinafter
described. | |

L'he parts of the machine that are driven
by the belt d are in constant movement while
the reel is running, and the shafts J and n
and the friction-wheel o are kept in constant,
revolution, irrespective of the stoppages of
the reel B. |

The shaft J has rigidly _.::'Ltta.elled to it a

ratchet-wheel [, which is in constant revolu-

tion, as aforesaid, and around this ratchet-
wheel there is a cam-case o, which is loose
upon the shaft J and so disposed as to turn
concentrically with it when the pawl p en-

gages with the ratchet-wheel I. “The cam-

case o0 has attached to it on one side a cam g,

(shown hy dotted lines,) and there is a lever

I free to swing upon the pivot m. S
The spring T, Fig. 7, draws the lever I

against the cam g by means of the chain ¢

and bar ¢’.. The disposition of the parts and
the shape of the cam are such that when the
cam-case o revolves the lever I oscillates and
allows the spring T to contract during the
first part of the time employed by the revo-
lution of the cam-case o with the shaft J, and
then as the cam-case o, with the cam ¢, finishes

1ts revolution it presses upon the lever I and .

restores the parts te the position occupied
betore the revolution began. Thus when the

cam-case begins to revolve with the shaft J

the spring T is allowed to contract, and as
the revolution of the cam ¢ is completed the
spring 'I'is again extended. The bar # is at-

tached at opposite ends to the ¢hain ¢ and to.
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the spring T, respectively, and is held in

slides, so as to be free to move longitudinally
and form part of the connection between the
spring T and the lever I, the connection be-
ing completed by the chain i.

~ Attached to the slide-piece #' is a pawl £,
which is held against the teeth of the ratchet-
wheel X by the spring W. The ratchet-wheel
X 18 rigidly attached to the vertical shaft N.

1 When the spring T is extended, the end of
1 the pawl £ rests against one of the teeth of

125
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- the ratchet- wheel X, and when the spring T

contracts 1t draws *mth it the bar or slide ¢’

- and the pawl #, which causes the ratchet-
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the form of nuts, are upon these screw por-
‘tions of said levers F F’, so that by revolv-
ing said weights they can be adjusted to their
The counter-weight upon
the lever F 1s to be s0 positioned that it will

55

6o

lllllllllll
-

at ¢/;

-Stlel’lﬂ"th when its

wheel X to advance one tooth. Each suec-
ceeding extension of the springT by the lever
1, aetmﬂ' through the chain £, causes the pawl

752 to be drawn back in readmess to act upon

the succeeding tooth of the ratehet wheel X.

These movements of the cam-case o, the cam
q and the lever I, the chain £, the slide ¢’, the

spring T, and the pawl 12, actmﬂ' on the 1at011e’b-
wheel X take place at the same time, but are
inter m1ttent and only occur when it is neces-
sary to add a cocoon filament to the running
thread which is being reeled.  The manner

of determining the proper time for and of

causing these mov ements’ Wﬂl be hel elnaftel

explamed L
The vertical shaft N, whleh is attached to

the ratchet-wheel X, passes up throu oh a tube
in the basin LK, as shown in Fig. 6. At the

upper end of the shaft N is a,'magazme OT CO-

coon-holder H, containing as many compart-
ments - as 13]1(—31@ may be teeth in the ratchet-
wheel X. 'This cocoon -holder consists of a

Jower platform divided into compartments,
‘and of an upper plate or
somewhat above the level of the hooksof the }

small eylinder or cocoon -attaching device <.
The position of the magazine H with reference

o the cyhndel i is such that the hooks upon.

the latter in revolving pass under the upper

plate of the magazine H S0 as to engage a co-
coon filament when str etched from the COCOON.
in a lower compartment of the magazine kL

over the edge of its upper plate.

~ From the above it will be eV1det1t that a
filament from a cocoon will be taken by one

of the hooks of the cylinder - when the cam ¢

revolves upon the shaft J, and, through the

devices aforesaid, turns the eocoon-holdel SO
astobring a ﬁlament into posmon to be taken
by one of the hooks.

Abovethe basin E ale two counterwei u‘hted;_
There is a small pulley or roller

levers T F'.
at the end of each lever nearest the reel for
the running thread to pass around, and the

other or Lall end of each lever is made with
‘a screw-thread upon a reduced .and cylindri-

cal portion thereof. The counter-weights,in

proper p081t1ons

tend to cause the end of sald lever I nearest
the reel to rise and close an electric mrcult

Lome the pull of the thread;except when said

thread falls below the standard size and
pull will be so lessened

from the weakness of the thread that the
wewhted bhOI‘t arm of the lever will be suffi-

clent to raise the other end of the lever into-
The weight of the lever F’-
is to be so p051t10ned tlmt the end of the le- |
=The operative. plaee% a -cocoon in-each eomé

eontaet ‘Wlth ¢’

ver nearest the reel tendq to fall; but the

plates which are

tricity.

_to makeé a

but the force is not sufficient to over-

| teeth of the ratchet-wheel 1.

weight of this long end of the level I" "'s 11013-
_sufﬁ01ent t0 overcome the 11ft111

the pull of the running thread untll after the
tension has.

fallen below the minimum

action by -

a,mount and the lever F. has made contact

with ¢/. In other words, the lever F’ is to be
so balanced that it will make contact with c?
only when a thread breaks or when the thread
becomes very weak, arising from the failure

75

to add cocoon ﬁla,ments a,ftel the level K- has =

| closed its electrical circuit at ¢’.

As will hereinafter be set forth, the thlead -

in process of reeling acts, in combmdtlon with

the levers I and K I" to regulate the working

of the machine. The levers F K’ are plaeed

in electrical communication with the same

pole of the battery B2 or other source of elec-
tricity. 'This is prefer ably &ccomplmhed by

arranging the wire- eonnectlon% as shown in

8o

the diagram, Fig. 8,in which a wire is repre- -

sented as passing from the pwot of each lever

and connected toa wir e fr om the pomtwe pole -

of the battery.

The eleet1 o-magnet G is connected with the
eon’ract ¢’ by the wire y and with the nega-
tive pole of the battery Dby the wire ’. The
electro-magnet G is connected with the con-
tact ¢ by the wire 4% and with the negative
pole of the battery by a wire conneeted to
the wire 4’. The contact-point ¢’ is so placed
that when the lever T is a,llowed to rise the

net G, and the cu*cmt is completed thloua'h
the wire 1/’ to the battery or source of elee-
Now, the armature r of the magnet
G 18 fmm%hed with- a hook: which -engages

90

05

current passes thr 0110'11 the wirey 1/ to.the mag-
I0C

with the latch-lever S, and when so engaged |

the latch-lever S presses upon the tail of the
pawl p and keeps the point of-the latter clear

' of the ratchet-wheel [, which 1s constantly re-

volving with the shaft J, so that the pawl p

105

remains stationary; but when the lever Frises

‘and completes an electrie circuit by touching
the contact-pointc¢’, then the electro-magnet- G-

is excited and attracts its armature 7, thus re-
leasing the latch-lever S. Thespring w* now
forces the pawl p into a tooth of the revolv-
ing ratchet-wheel 7, and as the pawl p-is at-

ached to the cam-case o the latter is forced
revolution with the shaft J, thus
allowing the spring T to contract and-cause
a movement of the magazine or cocoon-holder
H through the action: "of- the pawl %, as has

110

115

120

‘been deseubed During the revolution of
the cam-case o the latch- level S is restored to
its place by the spring w?® as soon as it Is -

cleared by the pawl p, and when the revolu- '

tion of the cam-case 0 18 nearly complete
the end -of the latch-lever S again engages
with the tail of the pawl p and causes: the

125

end of the latter to be disengaged from the

The came-case o
then remains at rest until the maﬁ*net G is

130

again exmted by another closing of the cir-
cuit at ¢” by a rising of the 1evel E. N

. The operation of the machine 13 as follow& -




4

. are then passed through the attaching device |
~ or cylinder 2 and united to form the begin- |

feeding-drum D, or the eroisure may be of any

D and the reel B. Th

45

ference in winding speed between the drum |
e passing thread thus |

the thread to resist ihe elongation. Now,
the force which is required to stretch a silk
thread a given proportion in relation to its
length is practically in direct proportion
to the sectional area or size of the thread,
and from this it follows that the forces tend-
ing to depress the lever F, being in propor-
tion to the resistance to elongation are pro-
portional to the size of the thread which is
passing at any given moment. The lever F,
having been adjusted for the desired size of

‘silk, 1s held down at the end nearest the reel

55
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as long as the passing thread is sufficiently
strong, and therefore of the required size; but
as soon as the thread becomes too weak the
resistance diminishes and the lever I rises
and touches the contact-point ¢’. An elec-
tric circuit is thus closed, and the magnet G

attracts its armature, releasing the latch-le- |

ver 5. The spring w® now causes the pawl p
to engage with a tooth of the ratchet-wheel !
and the cam-case o begins to make a revolu-
tion. This, as has been described, allows the
spring T to contract, causing the ratchet-
wheel X to advance one tooth through the ac-
tion of the pawl#’. The shaft N revolves with
the ratchet-wheel X sufficiently to advance

- the magazine H by one compartment, because
65 the magazine contains the same number of

compartments as there are teeth in the ratch-
et-wheel X. In thus partially revolving the

3|

5 Fig.6. Thefilaments of several other cocoons |

cocoon-holder H brings a cocoon filament

| within reach of one of the hooks upon the
| rapidly-revolving eylinder 4. The filament so -
them in any convenient manner, as shown in |

70

| because of the glutinous matter with which
| heated and wet cocoon filaments are naturally
coated, and becomes attached to and a part
| of the thread being reeled.

the desired strength and size. |
The lever I’/ is used in combination with

the magnet G/, the armature 7/, the lever s,

the spring U, and the slide-rod V to stop the
reel when the thread breaks, and the opera-
tion of the device is as follows: Aslong as the
thread is unbroken the lever T’ is held up
and does not touch the contact-point ¢*; but
as soon as the thread breaks the lever F’ falls
and makes contact at the point ¢ The electric
circuit is" completed through the magnet G’
and the wires ¥y’ 4°. The magnet G’ is thus
excited and the armature 7’ is attracted, thus
releasing the lever s*and allowing the spring
U vo lift the friction-wheel b of the reel off of
the friction-wheel ¢ by means of the rod V,
lever s and rod s'. This causes the reel I3
to stop.

To put the reel in motion, the cord 8 is
drawn upon by means of a pedal, or other-
wise, which again latches the armature » and
moves the lever s° and this extends the spring
U and allows the friction-wheel b to bear
upon the friction-wheel @, which, as has been
sald, is constantly in motion.

By means of the above-desceribed mechan-
iIsm I am enabled to accurately gage the

‘thread while being rcébled and to cause the
machine to automatically add new cocoon fila-
ments from time to time, as may be necessary
| to maintain the uniformity of the thread.

{ wound around the running thread adheres -

The thread, be-
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""" | set forth, for rotating the reel and feeding-
drum, 1311e former at a n1eatel speed than that
of the feeding-drum, a 16\'@1 operated by the 35

breaking of the thlead a filament-attaching
device, a cocoon-holder, means, substantlally

I claim as my invention—

1. The combination, with the filament-at-

~ taching device and means, substantially asset
forth for rotating the same, of afeeding-drum

¢ around which the thread is p&qsed a reel

IO

- 20

~and meehamsm

npon which the thread is wound, means, sub-
stantially as set forth, for 10tat11‘10‘ the reel
and feedm o-drum, a 1eﬂ"ul&t1110-level oper-

ated by var mtmns in the tenszton of the thr ead,
an electro-magnet and its circuit, which in-
cludes the reﬂ“ulatmmlevel a coeoon-holdel

and mecha,msm Substa,ntla,lly as set f01th

that is brought into action by said magnet
to rotate 13116 cocoon-holder, substantially as
and for the purposes set forth.

2. The combination, with the filament- at-

taching device and means, substantially as
set forth, for rotating the same, of a feeding-
drum, a reel upon which the thread is wound
means, substantially as set forth, for 10t&tmﬂ‘
the 1eel and feeding-drum so that the reel is
revolved at a n*reatel surface speed than that

of the feedmn-dl um, a regulating-lever oper-

ated by variationsin 'the tenswn of the thread,
an electro-magnet and. a circuit which in-
cludes the 1ewulatmo*—1evel a cocoou—holdel

| wheel X,

substantmlly as set f01th -

as specified,forrotating ‘the eocoon-holde1 and
filament-attaching devwe, an electro-magnet

and mechanism, substantially as. set forth,
operated by smd magnet for dlseonneetmn

| the reel-from its dr 1V1u0—wheel substanhaﬂy

as and for the purposes Cset forth.

4, The combination, with the electro-mag-
net &, armature 7, lever S, spring 107, and elec
tric cireuit for said maﬂ*net of the. 1evolvmﬂ

shaft J, ratchet-wheel Z pawl P, spring wz _

case 0, cam ¢, and level I, substautlally as
and for the purposes set forth.
5. The combination, with the electro-mag-

‘net G, its armature 7, 1tS electric circuit, the

1ev01vmﬂ' shaft J, ratchet-wheel L, p’twl P,
case 0, cam q, levers I and S, and springs w?*
w?,- of the cocoon-holder, shaft N, ratchet-
pawl #*, slide ', spring T, ‘and con-

| and cireuit which meludes the aforesaid level , 40

15

50 |

55

nection t between the Ievel I and shde t/, sub-

stantially as and for the purposes set forth.
- Signed by me this 4th day of April, A. D.

~brought into action by the electro-magnet for 1884, |
. _--1ota13mfr the cocoon-holder, substantmll} as . ED'W. W. SERRELL,J R.
- 30 and for the purposes set forth. Witnesses: | |
| 3. The combination of a winding-r eel a I P. A. MARTIN

feeduw—dl um, meehmnsm, substautmlly as | A. GERVAIS.
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