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JOSEPH TULES PlERR &RD OJF RE[MS

FR’ANCE.

Lettﬁrs Pa;tent No. 94,640, dated September T 7, 1869.

“-——1'—___—"

IMPROVEMENT IN SPINDLES AND FLIERS.

The Schedule referred to in these Letters Patent and malking part of the same

L' whom it ma Y COncern :

- Be it known that I, JEAN JoSEPH. JULES PIER-
-RARD, of Reims, in - the Ewpire of France, have in-
'Tented' certain new' and useful Improvements in Spin-
ning-Machines; and I hereby declave the following to
be a full, clear, and exact description of the same, Tef-
erence bemg had to the z accompanying drawings.

The object of my invention is to produce a new kind

- of throstle-frame, which I call a “self-acting throstle-
frame.” |
- The two results I have propmed to accomphsh by
the system which I have devised are the following :
‘First. To direct the thread, when it comes out from
the drawing-cylinders, in suf,h manner as to cause 1t
“to diverge-gradually, but cmlst‘mﬂy, from the axis of
its LOllI'bt‘, and to thus withdraw it from and neutral-
~ize the injuiious effects of the centrifugal foree.
‘Second. Toimpart.to the thread therequisite amount
of twist, and to distribute the windings upon cylindri-
cal or cunmal cops, of pasteboard or paper, effecting,
smmltaneou&ly and -continuously, the operations ot
twisting and distr 1b11t111g, thereby giving the thread a

steady tbllbll}ll and distr 1but1nn' it 11111f01 ml} and regu-

lcu‘ly upon tlle bobbin. - . |
Theseresults have been :-:tttmmed by the employment

of spindles and fliers of p(.,culm CGllbtl uction, as here-

inafter described, and of mecianism. ad&l}ted te nnpa,rt-
~the necessary movements to the same. . .> -

The attainment of these: results is condumve of sev-— |

~eral advantages, which L will enumerate: .

First. The machine to which Iny mvention is ap-—f’

‘plied perforins double work, for it is capable of Tunning
twice as fast as or -:111131} maulune&-—-—the spindles’ tum-—l_
ing at the rate of five ‘thousand five hundred to six

thuuf-:::md revolutions per minute, while in ordinary
throstle-frames they make but from two thousand five

hundred to three thousand tevolutions; and, ;noreover,
the general action of the machine is unsubjected to
the stoppages and interruptions which constantly occur
in mule-jennys and winders, the operations of twisting
“and of distributing not being accomplished E:ll]]llltcl.ll{..—
pusly in the- Idatt{fl ‘but suceessively.

Second. A mor e 1)‘;‘1'1(3{‘13 ‘rlnmd and one. endowed

with a more regular tension, is plmluced tlnu can be |

forined in (ll’dlll.:lly maclnnu.

Fhird. It is not subject to the nsullatmn‘-‘; and jars
~arising frowm the dLhOll of the cart tage in 111111@-3@1111}5
and mnden

TFourth. It admits of the spinning of’ warp at the
Jeast possible tor sion, without cutting the thread, and

also of spinning at the highest degmes of torsion, so
that a welt ot extrewely fine numbers is made, such

as could not,up to t-hiﬁ.time,'be produced by machin--

ery.
Flftll. ]l; is pmductne of consulerablu emnomv in

in Sheets 1 and II
Sheet I111.

and. fliers devised by me; but they are
- from each other by the meolmmsms emploved to act

L

labor, as the employment of a spinner inay be dis-

pensed with, one attendant sufficing to direet its move-
ment, even 1t there be two hundu,d bobbins ; and this

. attend;mt it it Le 11&{3@85.;113, can owrsue, a,t the same

time, dnother frame.

Sixth. Finally, it may be apphed to thb spinning of
all known textile substances, animal or vegetable, wood,
silks, cotton, flax, &ec., wlm’rwu* may be their deﬂ'lt‘f‘
of hlwness, and the use for wlu{,h the thread is in-
tended.

I will indicate in this deseuptmu tlu, two par ttcultu
arrangements which I give to my new kind of spin-
ning-machine, mtuuled especially, the one to spin

| thread for the warp on cylindrieal cops or pasteboard

tubes—that is to say, a machine, for: spinning the warp ; -

“the other to spin thread for the woof or conical cop-

tubes—1. ¢., a4 machine for spinuing weft. |

The bobbins obtained in the two cases have the
trunco-conical shape required tor the weaving,

The nature of my invention will be readily under-
stood by reference to the accompanying drawings, in
which are represented the spindles and fliers invented
by me, and the mechanisms r{rqmw(l to operate the
same properly, - | =

The machine for spmnmn the warp is represented
that for spinning. the weft in

These two machines have, in mummn, the spindles
distinguished

with the said spindles and fliers, according as the thread
is intended for the warp or for the'wuc}f, and according
to whether the cop upon which the thread is wound is
cylindrical or conical. |

In the warp-machine, the meclmmbm 18 analogous

to that of ordinary bobbin and fly-frames, the variable

speed being effected by means of the double cone, which
is ad&pted to this machine by means of new mecha,n-

ical combinations. With respeet, however, to the ma-

chine for spinning weft, the mechanism is new, con-
sisting in the employment of two eylindrical cams—
thatis to SaY, CAINS Pr esenting several bllcecsc:we curves

| situated in parallel planes.

The characteristies which dlbl‘ll]ﬂ‘lll‘%]‘l this Imchme |
are the following:
First. The application of a system ot spindles and

| ﬂlers, independent of each othery actuated by gearing

in whicht the rotation of the spindles and fliers, which
is constant and common to botl), produces the twisting,
while the difference in speed betw een the bf}bbm and

| the flier produces the winding.

Second. The employment of the double cone CORI-
bined with a differential movement. |

Third. The.application of an escnpement-movement
to regulate the clmnne of duer*tmn of the hmnes.




“length.

ley and-all the gear-mechanism which communicates
- to the bobbin and fly-frames, and other parts, the va-

~ inder 8, is oomluotod to the smndlo G (see figs. 1
by the tlier K. ~

- two brakes, »

2

Fourth. The pm ticular modes of rerrula,tmfrthe fliers,
the spindles, the eones, the esoapemont movoment of

the drawing: cylinders, the differenitial wheel, and tho_
‘bobbin and ﬂy-—fl ames.

The machine is symmetrical in'the direction of its
The head of the loom carries the dr iving-pul-

ried movements neeessary to accomplish the work

Figure 1, Sheet I, is & front elevation of the machine. :

I‘wulo
as far as the red line A fig, 1, hhowmg, ais0, the ver-
tical escapement-arbor H f

Figure 3, Sheet IL,is a view of the moohmnsm from

the line A to the hno B, fig. 1, together with a seection

~ of the cylinders and the “"edl uw—ma,ohmel y, the organs

of the differential movemeut bolnn' removed, so as to_
“avold complication.

The thiread, on leaving the last of the drawing-cyl-
1 and 3)

This flier is formed of two branohos haﬂnrr a heli-
cal slot or groove formed in one of them. One: only
of these bl‘.r.ulblltb is performing the work. The other

" is used only to balance the f]I‘St and may, therefore,
giving it, at the

Le shortened, as shown in. Iﬂgur 4, g

, Sheet II is an end view of the machine |

the wheels o o o.

sanie tlmo, more thickness, in ordol to 11]..11111ta;111 the

equilibrinm.
The flier is mounted on a tube, tlnourrh whloh the

thread passes, and follows thence the helicoidal path’

or groove in the branch of the flier, which it leaves,
in order to be wound upon the Spmdle. | |

The flier is. actuated by a pinion, n, rostmg on a |
- conical ring.

This pinion is plossed by a - cap, aotuated by a

spiral spring, which produees the necessary friction
 between the pinion and the conical ring
~effeet the revolution of -the flier.

, 11 or dor t_o

When a thread breaks, and it is dosued to catop:. SO

as to reunite tho tluoad motmu is arrostod by mneans .

of the brake n”, -

This brake is moved, so as to bear an'mns,t tho cap |

interposed between the “spiral spring and. pinion, and

- compress the spring, in such manner that the pinion

becomes iree or loobe and, oonst,quontlv the flier

ceases to revolve.

The spindle G not only sllould be mlmnrred so that
its motion can be mrested at pleasure, but it is also

necessary, that after being dlaoouneoted from the driv-
- ing-power, it should be. capable of being turned by

other suitable means, in order that the thread maybe

rapidly unwound. Tht, spiral spring, in that case, is
compressed ab its two extremities, in order to release

~both the spindle and the pnuou or w hool 2’y which puta.
1t in motion.

“Phis compression- is’effected by means similar to
that employed with the flier-spring, only there are

IH‘

broken thread. |

The prime mover oommummtes movemont to a
horlzontal arbor, A, which cairies, at one end; a
wheel, «, serving to transmit its movemont to the

pmnolpal arbor B through the medium of gears b

and C.
This main shaft ..mtu{Ltos— | |
First, the fliers, on one side, by a wheel, d on the
other, by a wh{,ol ¢. These Whoelb d .Lmd e engage
with pinions f and 1Y fixed on longitndinal shafts D
D, which actuate the fliers F L throutrh the 1111:91‘111(_,(1“ -
tlon of the bevel-gear 1 .

Second, the spindles, by momls of tllb bovol-gmro

of which, ¢!, is mounted on a wheel, .k, motuatmfr

through the pinion 4, & pinion, L, hxed on the slmﬁ:
for 1ewulatmg the intermittent movement produood hy

| , Which serve to miost the movement
- when it beoomes nooosmry to. unite tho ends of a

g ¢, for pr oduomn' the dlifu ential movemont the last-. |

I g

On tho axis of the plIlIOIl ki is
mounted a wheel, which:; through the carriers o o o,
transmits the movement to the pinions p p, fixed on
the longitudinal arbors It I, and from these arbors to
the sl)mdlob G, by means of the bevel-gear ' w'.
Third, the upper cone, by means of a leIUIf, q,

_‘nlnoh var ies the movement, according to the twist it
is desired to give the thread ‘Lotmtmg by means of
an intermediate wheel, r, a Wheel s, fixed on the shaft

of the said cone. . -
This cone transmits motion—
First, to the e%ap{,ment-movemmt
Second to the eylinders;
Third, to the diﬁexoutml wheel

lourth, and, consequently, to tho bobbin and fly-
frames. -

L 1. To the Escapement—Mot'emmt
The wheel s gears with the wheel ¢, fixed on one

‘end of a shaft, which carries, on. its 0131 ar end, a bev- -

elled gear, u, ongmnng w1t11 3 like gem" v, ﬁ:&ed on a

vertical arbor, H. |
- This :Ell‘bt}l has an. mtemuttent motlon as. will' be -

seen further on..
layer of thread.

The wheel v, at two I]Ollltb dmmetmoolly 0[}130!31138.
each other, hos a space left without teeth, to admit of
the movouront being intermittent.

The functlons of thlb vertical arbor will be df,scmbed
horodftor

It makes & 11&11 1ovolutlon for each

..,; To tho O’ ﬂmdm's. |

On the arbor of the upper cone is mounted a wheel
2, Whl{,h through the carriers 2’ 2/, actuates the wheels
ﬁhf’d on the dmwmﬂ—o;) hmlers 1, located on eaoh

_szdo of the m%ohmo.

8. To the Daﬁorentml Whee

An endless belt, J, transmits the movement of tho
upper cone, X, to the lower cone, KX'.

The outline of the cones is an Lqml&toral hyper bold
transmitting a movement varied proportionately to
the diameter of the pomt of the bobbin on which the
thread is being wound. -

The lower cone, | LG cmuos plmons Y J, enwanmfr
with wheels ¥ v/, fixed on tho arbor M, which carries,

~on its other end, gears y” o™,

The latter “heol transmits, throuwh the infterme-

diary 4", the movement to T;llb differential wheel, as
her ulmfter described. : -

4. To the Bobbm and TI J-Trmnes.

" The gear y” actuates the toothed wheel 2, fixed on
the eml of an arbor, I, which ecarries, on its other end,
| ® bovol-pmlon, 5’, aotuatmb, altem&tely, the whoels

y
# 74

wheolb o z"’", is fixed a pmlon «, actuating a wheel,
a’.

‘On the axis of the Lmtter is mounted a plmon a”
actuating a wheel, @™, fixed, by means of the oouplmg
O, on the transverse: arbor of the frame Q.
| On each end of this arbor are screwed the bevelled
wheels B! 12, gearing with the wheels b b, fixed on’
the lonnltudm.-,ml arbors R R, which cause the up-and-
down motlon of, the frames T, |

These long Ituchml arbors

Toward the lmso of the vertwal arbor H, hereinbe-
fore mentioned, is fixed a ring, d', which Supp(}ﬂ:S the
said arbor, aud which, at the upper part, is provided
with two teeth, the. fa,u,s of which are cut in an elon-~
rated spirval, foumn an inclined plane.

The p&wl &, aotuotod by a spiral spring, d-" bemg

On the. end of the mhor N,".Wluoh carries the

carry, besides, at intery L]S )
L apart, l}lﬁlOllb ¢ ¢!y engaging with the racks 8 S, on

which' are mountod the frames 1 suppol ting the spin-
dles .

Y
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ready described, e

in contact with this inclined plane, tends to cause it to.
turn by pushing it, and, consuquently, to communi-
cate its movement t{) tlte, arbor H ; but this latter is

maintained in its movement by one .{Jf the two catches

e ¢!, which participate in its rotation, and are, besides,

capable of moving up and down upon it, following the
movement of one of the frames, by means of a forked

.support, €.
Two angular stops, € ¢, mounted on a sliae, f*, are

regulated hy a right and left-hand screw, f?, which
brings themn tuwther when it is desired to contract

- the bobbmb, 30 a8 to form the conical ends.

The principal function of these two stops 1s to AT~
rest one of the catchies €' ¢!, alternately, in sucli posi-
tion that the bevel-wheel v, on the upper end of the
shaft H, may present to the pinion, u that part which
is unprowded with teeth.

The pinion % can, in this case, turn without com-
municating mamment to the bevel-wheel v; but, as
soon as the frame reaches the end of its course, the

‘catch, which is in contact with one of the stops ¢ ¢,

s re]e&sul the pawl d* pushes forward the tooth wmh
which it 1s in contact, the toothed part of the wheel v
engages with the pinion u, :;Lnd the shaft H umkes
anothu* half revolution.

On the lower part of the shaft H is mounted an
ecnentlw, W, which, through the intermediary of a

lever, J, and ar 1, g, effects the mov ement of the

wheels z”, throwing, altumtel}, the one and the
other in freﬂ,r with the pinion 2’y and thus causing the
rising and falling of the frames.

Toward the upper end of the ghaft H, a pmmn R,
actuates a wheel, 1% connected with ‘a pinion, hZ.

The latter g,mxb with @ wheel, s fixed on the

screw f-, t
Below this wheel is a small pinion, 7%, aetudting the

rack X, which regulates the position of the belting on
the wues

I-will conclude the description of this machine by
indicating brietly, the arrangement of the mechanisin
tor tttulltcttmcr the starting uf the Spmdleb and fliers
after they h;ue been bt()[}p{fd in order to piece a broken

thread.

This mechanism is composed, essentially, of two flat
bars, which-can, at any moment desired, be removed,
or displaced horizontally, by the .;lctwn of a pedal
pressed by the foot.

The flat bars are provided With openings or slots,

equal in number to the fliers and s
should be actuated by the same mechanism,) and in
these openings the hooked ends of arms attached to
the said bl}lllilleb and fliers are arranged to slide.

The operation .ot the mechanism will be readily un-

“derstood.

‘When a flier and 1tz:. cmm&,pundmtr spindle are
thrown out of gear, the hooks of the two arms, strik-
ing .against the end of their respective slots, push for-

mud thé flat bars, the other slots. in. which move

against the rigid hooks of tle ﬂlﬁlb and spindles whigh

are 1 motmn . -
It results, thuefore, that as soon as the pedal is

pressed, the b{tlﬁ in returning to their first position,

draw back t-he'arm of the spindle and the armn of the

flier which were displaced, and their corresponding

fingers, turning also, cause the flier and spindle to re-

siume their movement.

One pedal and a single pair of bolster-plates may

be emp]oyed for a dozen or more spindles or fliers.
Figures 5 and 6, Sheet I[L, represent the machine

~for spinning wett.

The features which characterize this machine are—

IFirst, the application of a system of spiudles and
'ﬂiem, hereinbetore described. There 18 no difference,
in this respect, between this machine and the one al-
except that the spindles are conical,

“shaft ¢, and the wheels ¢t ¢ ¢,

spindles, (Whlbh |

1nder, /

94,640

instead of cylindrical, in order to distribute the yarn
on conical cop-tubes, and to form cops to be used in
the shuttles of a weaving-loom. |
Second, the em[}loyment of two cylindrical cams,
mounted on the same carriage, and intended; the one_
to give the varied rotary movement to the spmdles,
for produung the regular distribution of the yarn, and
the other the varied and alternate rectilinear move-
ment to the frames, in order to uniformly distribute
the yarn on the bobbin. -
Third, the arrangement of an- expanding pulley,
which is aetuated by a cone operated by one of the
cams, and serves, by this means, to transform the va--
ried rectilinear motion produced by said cam into a
varied circular movement, capable of being trans-
mitted to the spindles by a system of gear-wheels,
so as to produce a broken or intermittent movement.
Fourth, the particular methods of regulating the

.Imm*ement of the fliers, of the dmmnﬂ—cyhndem, cmd

of the frames.
I will first describe the lomn, and will tlu_,n Yo plam

the principles which govern the (,{mstmctmn and op-
eration of the cams. ~

The loom is represented in Sheet 11T a:}f the draw-
ings—-

Figure 5 bemg Q Imwltuduml elevation, and

Ifigure 6, an end elev: atiom

Motion is communicated, from a suitable motor, by

“a belt and pulley on the horizontal shaft A, whmh, by

means of the wheels @, @', and b, causes the lemlutwu
of the horizontal shaft B.

This principal shaft B refrul.;tte% the movement—

First, of the fliers L, b.y means of a wheel, ¢, and
engages on one side with the wheel ¢'; and on the
other with the wheels ¢* ¢}, and thus effects the revo-
lution, through the medium of the wheels £ f, of the
511afts D D, wlnch actuate the fliers by means of the.

| p]IllOI]S " m.

Second, of the drawing-cylinders C C, by means of
the wheel b' and the wheel i, which gears with the
pinion 7, mounted on the transverse bmﬁ: H. The
two plmous It 12 revolve the pinions, k I, and, con-
sequently, the cylinders.

Third, of the expanding cone ’l‘, and, mnsequentlv
of the e\panSIble pulley K. The neeesswy nmove-
ment is transmitted to the shaft 5! of the expanding
cone by the wheels ¢* ¢, the intermediwte longitudinal
The (,Xpansﬂ)le pul-
Jey K is connected with the pulley 7 by the belting J,
and by the binding-pulley 5°

Fourth, of the two cams P and Q, whl(,h should
have botll a rotary movement upml thelr axes and a
rectilinear movement., |

The 1'01:&1 y movewment is imparted by a grooved c.yl—
, which causes the revolution of & large wheel,
Zl flxed on the axis p of the cain P.

Oun the same axis is another wheel, I, with oblique
teeth, which gears with the wheel P, mounted on the
axis q of thé cam Q.

The grooved eylinder 7 is of such dimensions that
the cams, in their transit, will continue to be rotated

by me&us of the const;mt engagement of the wheel I

with the said cylinder. .
The transmission of movement to the cylmder takes

place through a series of gears, not represented in the

drawings.

The tmnsu; or forward movement of the cams is
effected by means of- the serew S, which, receiving a
rotary movement through the wheels §1 §2 87 ¢ , CaUSes
the carriage R and the cams I’ and Q, which are car-
ried by the same, to advance very slowly. |

T'he ec,centrlc-mm P, whose axis p is horizontal,
causes, by its rotation, the movement of the roller t
attached on the angle-lever ¢!, on one of the arms of
wlur*h is ’rlle rack #*.




The latter transmits this movement to the wheel £, |

secured upon the sanie shaft with the sector ¢,

This sector ¢ acts upon the rack ¢ which is ’Ltta,(,,h(,d; |

- to the rod of the expanding cone T antl thus causes
- the latter to enter the pulley I, wh’i{,.h 18 expanded,

and, consequently, moves with mcrmsud mr(,umferen-
tial hpwd o

The belting transmits. this ;Lurrmented speed tn the

 fixed pulley 7, which imparts a.more rapid rotation to
- the wheel 5% which rotary movemult through the in-

= -nwated to the
| %pmdles G G.

'

-+ 'Phe eceentrie-cam -Q,- whlch, as- we]l as its axis q,
~is inclined, acts on a roller,: u, attached to the ex-

tremity of a rack, ul, Whlch, in rising and falling,

- causes the wheel fu? with oblique teeth, to turn, eu]te-r -.
“nately, in the one duectlon and the ﬂtller tlns move- |
‘ment being communicated to the %haft U’ plIII{)I]S ee‘* |

' by shafts V-V, and wheels v ».

The latter engage with,-the nearly -vertlcal racks o’ |

Y, imparting to the fl‘ ames 7 Z the_ desired var 1ed
movement. |

The flier a,nd spmdle revolve mdependeutly of each

| :bther being regulated separately by their respective
gemrmg._.,——-the Spmdle with a variable speed, the flier
“with a aniform velocity, which is &hmys ) httle less

than that of the Spmd]e.

The difference i the number: Of levolutlons nnde

by these two organs in the same space of time causes
the winding.

~ the Q.plndle and flier causes the. twisting.
. The winding is effected as follows:

up-and-down motion, which causes a certain recm], in
proportion as the thremd is wound upon the cop. The

~winding is thus produced by the accumulation of sue-

cessive ld,} ers, which are raised upon the cop-tube.

If the mp-tube has the form of & ¢ylinder, the layers

of the winding will be -cylindrical, and the rate of speed

of the mmhng will be uniform, .EL&. well as the velocity-

of the reciprocating or alternate movement of the
frames and spindles; but, if the cop have the form of
a truncated cone, ﬂ]t, Llyus of the. winding will then
be trunco- comml

- It is, therefore, necessary, in order not o disturb
the regularity of the tension and distribution -of the

thread, to modify the tm 1 ovements whlch effect the
Wllllhll“‘

The “feed of the thlead in a certain space of tlme‘- |
being invariable, in order that its tension, produced

by the action of the spindle, may La canﬁmntly the:
same, it is necessar}/ that the qumkness of the wind-

ing should var 'y in inverse proportion to the different

diameters of the tube upon which the thread is moved.
On the other hand, it will be seen, that if the rate.
of speed of the bubbm frame continue uniform, the

. number of spirals formed by the thread will be aﬁg-
mented according as’ the diameter of the tube dimin- |

The number of revolutions commeon .to -
“tension of the thread;

- 04,640

ishes, and th::tt cmlsequenﬂy, the thickness of 2! lwer

-of the thread Wlll be irregular. o
In order, therefore, to d1st1 1hute evenly and equally S
the thleml in a layer, to increase the distance between
| the spirals when their number is augmented at any
one point, to bring them nearer each other when the
| number diminishes—in a word, to regulate the action
80 that they shall constitute - .:L hehx with a uniform
‘angle—it is necessary to cause the velocity of the re-

R =(,1p10uat1nrr movement. of the bobbin-frame to vary,
termediary of the wheels 7° 74, and of the Wheelg ol 0%

0° 0%, for musm& the 1111:(—.,1'1111ttent motmn IS eommu-

and_to cause this variance to be in proportion to the.

“quickness of the mndmﬂ'——*[h‘ht 1s. to say, ininverse

pinions g 95 and thromh thtﬂ] to the | proportion to the cor l‘B‘ipOl’ldlIlff diameters of the cop.

These two movements—the rotarymovement of the

~gpindles, which allows the thread to be always equally-
~stretched, and the reciprocating movement of the bob- -
-bin-frame, which distributes the thread upon the cop-

1 tube with reffulzmty—-a,rt, obtmned in the mmchme by

means of two cams. o

These cams are surfaces genemted by curves whose -

| planeb are parallel.

“HEach curve of the one cam has a-¢eurve in the othel

“which corresponds to it, and it is the similarity of these

| two curves which produces the formautmn of & l&yer of
thread. ‘

| The two CAMS: l'ecuve a,t the same tlme that they
revolve umfurmhf t;hroutfh the mediom of ‘an endless
serew, a movement Whlbll causes them to present to .

- their respective rollers the two cor 1'espondmtr curves
which arve required to forin a layer of the cop.

In - brief, an endless screw actuates two cams, Of
whlch.fhe one, operating the spindle, produces fm.equ;hl

_The tracing or lftymw 01113 of the curves for each -

“cam is deter mmed by the laws above laid down for the

aried movements which they are to transmit, =
These curves first being cut out in pasteboard, for -
example, are placed pm‘;ﬂlel with each other, at eguhlr

“intervals a;p{ut in such manner that their centres will

lie in the same line which forms the axis of rotation
of the® cam, and their top edges will be in the same

plane. There is thus a number of guides, safficient to:

determme the continuwous surface of the cam.
The patterns being made, and then the moulds, the

cams are cast on the arbors which earry them, so. that

the cams and the1r Sl]ditb are perfectly and swurely

‘united.

Having now deseribed my mventwn, and the man-
ner in wlueh the same is or may be carried into effect,
‘What I claim, and desire to secure by Letturs Pag-

ent, 15—

bpmd]es and fliers constructed and opemtuw sith-
stantially as shown and deseribed. .

In testimony whereof, I have signed my name to
this speelhmtlou, bufore two bllbb{.'l'lbm”' withesses.

J. J. J. PIDRRARD

Witnesses:
J. ARMENGAUD,
El, . RANDOLPH.

the other, "(}p{,ra,tin:r the bob- -

| bin-frame, causes the equal dmtubutmu of the thread

At the same time that the. %pllldl@b and thm cops' | m each ].:13 er:

=_1evolve, the frame that carries them has an alternate |
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