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To all whom it muy concern: employed. ' In carrying out this ecinbodiment of the in-
Be'it known that I, ArrIE A. BALL'\RD of Ashland vention, a bodily immovable rotary looper has heen 55
in the county of Middlesex and State of \if_las'xch usetts, | developed.” It is well known, by those familiar with
have invented certain new and useful Impfovementsin | the shoe-sewing machines that in forining cach stitch
& Mechanical Motions, of which the following is a speci- | the looper necessarily describes onc turn around the
fication. ) ‘ barb of the needle. Various distrihutions of this mo-
This inveniion is » novel form of mechanical motion, | tion .are employed in various styles of machines, and 60
and although ospe’cially adapted for'the looper mechan- | the motion designed for-the loop(r hercin shown has
ism of a shoe-sewing machine, as illustrated in my co- | already been described.
10 pendingapplication, Serial No. 242,489 filed January 24, In Tig. 1the looper, indicated at 11, 18 afh.«td to the:
1905, it may be modified in many ways to be adaptable lower end of a stem 10, which is pre for’tl)ly hollow, so
to various other machines. that the thread may pass through it to the loopet, The 65
"he prime object of the invention is to convert con- | stom 10 is adapted to be supported Ly and to rotate in
tinuous rotary motion into intermittent rotary motion | a fixed 1>éarixlg' provided by a suitable bracket, not
16 }uvmg a counter motion. shown. A spiral gear 12 affixed to the stem, inter-
In'the form iltusirated vpon the accmnpanying draw- | meshes witha spiral gear 13 affixed toa (ountcrbhait 14.
ings, 4 counter-shaft is interposed between the driving- | Said countershait is mounted in suitable fixed be arings 70
member and the member for which the motion is in- | 15 15 and extends from front to rear of the machine, It
“tended, and inasmuch as the operated member is geared_ may be here stated that the gear 13 has twice as many’
20 to rotate twice for each revolution of the counter-shaf t, | teeth as the gear 12, although this ratio may be varied -
the ratio of the driving member and counter-shaft is | for various purpvoses. Attached to the shalt 14 is a gear
made correspondingly inverse. The purpose for which 16, which may be termed a ‘cross-citt mutilated spifal 75 .
this emhodiment of the invention is capecially adapted | gear.””  Said gear intermeshes with and is driven by a
is to impart to the operated memher continuous rotary | gear 17 affixed to a power shaft 18 ona different plsme
25 motion to the extent of orie revohition and 180 degrees | and transversely of the shaft.14. :
of another, followed by a dwell, and then 180 degrees’ The gear 17 comprises a segment A of spnal teeth of
rotation in the opposite du'or-.,lon followed by a dwell, | right-hand’ pitch and a segment B of spiral teeth of 80
during each complete cycle of the driving-member. | left-hand pitch connected by a peripheral flange or
The relation of the counter-shaft to the d riving- men- fin 19 on one side of the axis and a fin 20 on the oppo- -
8% ber, and to the operated member, may he varied in'| site side thereof. The fin 19 is adapted to enter either
© many ways, according to the available space and distri- | of two diametrically opposite grooves 27 in the face of -
bution of parte without departing fmm the spirit and | the gear 16 and parallel to the axis thereof, and the fin 85
“scepe of the invention. . 20 is likewise adapted to enter either of two diamct-
On the.accompanying duwmvn, iurmlna‘ part of this | rically opposite grooves 22 midway betweon the grooves
45 specification,—PFigure .} shows ip side elevation an in- | 21 The gear 16 thus hecomes interlocked with the
. termittent driving mechanism in connection with a . gear 17 without preventing the rotation of the latter.
lnopm: . Fig. 2 is an enlarged view of the operative por- | The periphery of the gear 16 is.divided by the grooves 90
tion of'the coacting gear membhers, from the pomt Indi- § 21 21, 22 22, into four equal divisions z « and y ¢. As
.. cated by the arrow 2. Fig. 3 ib a similar view of the prekusly stated the number and length of the cuact<
40 re\’ersmg portions of the coac ting gear members. Fig. | ing portions of the gears 16 and 17 may be varied in
4 is 3 side elevation of the portions included in Fig.-2. | many ways, and so it must be remembered that, al- -
Fig. 5isa development of the face of the driving-memn- -though the present description deals with only onc 95
ber. Fig.6isa developmcnt of the facc of the coacfmg form, the distribution of coatting portxons of the two

driven member, gedis is arbitrary. .
4§ The saime reference characte 8 mdlmto the - same { In Fig. 6 the relatwe locations of the portlons :c z,
parts, wherever they occur. v ¥, and the grooves 21721, 22 22, is- best shown. It

In describing the pregert embodiment of the inven- | will be .seen that the portions z x comprise simplé 100
tion, it may he stated that the object is to provide, in- | spiral teeth of right-hand pitch, adapted to intermesh
. stmd of thc usual levers, cams and springs, which usu- | with only the segment A of right-hand’ pitch. The
50 ally’ constitute the 1oopu-m(=bhamsm of a chain-stitch | portions y y comprise equidistant pegs 5, the remaindhg
i - shoe-sewing’ mackine mechanism which- shall accom- | stock. of spiral teeth after having been cut a% right an-
phah the desired result, and which shall be. cheaper gleato their original pitch, thus being adapted to inter- 105,
sdmpier, Tighter, and of Jess bulk than. those hetetotore 1 mesh with coactmg portions of either right or left-hand '
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pitch. Tn the present case, the pmrtions y y are suc-
cessively engaged by both the segments A and B, as”
bereinadter explained. When, however, the segent
A aperates apon the peg-teetl 5. the teeth of said seg-
ment. engage two opposite sides onty of the peg-teeth,
and when the segment B gperates upon the peg-teeth,

the teeth of that segiment engage the other two npptmilv :

sides of the peg-tecth, The periphery ol the gea
i spaced for twelve teetl and subdivided hythe (\m-
metrically opposite grooves into ~(-«rnu-m\n| three {eeth
sch, The segment- A of the gear 17 comprises nine
{eeth, or enongh to vlfgugl- thrie-tunrths of the teoth on
thegear 16,7 ence, by the passage of the segnent- A
the gear 16 is rotated 270 degrees, as indicated by the
bhroken line a in Fig. 2.
further explanation that the fins 19 and 20
as 1o energe from (he grooves 21 and 22 i doe time 1o
]u-nml the gear 16 (o he rotated by the coperation
Therewith of the segments A and B. As the Tust tooth
of the segment. A feaves the gear 16, the nose of the fin
20 entery one ol thi grooves 22,
goar against rotation in either direction. Miis Tenves
the gear 16 'in the position shown hy Fig. 3. Con-
tinted rolation of the gear 17 canses the {in 20 1o leaye
ihe groove 22, upon which the hali-tooth at the end of
said {in engages the last tooth of the preceding segment
x, while at the same time, the nese of the next (oot in
the segment B engages the first tooth or pl-w 5 m the
segment . The shock in starting the gear 16 1\ thus

=0 Formed

m

distributed between a whole tooth of lho w«*mvm 1

and a peg-tooth of the segment g, The Teft-Irand piteh

“of the segment 13, which comprises thiee teeth. or,

more correctly, two whole teeth and two half teeth.
produces reverse rolation ol the gear 16,

the number of teeth in the segment B, the reverse 1o-

tation of the gear 16 embraces 90 degrees of one revo-
Tution, (sce broken Jine b, Figs. 2 and 3).  As the last
iooth of the segment 13 ]m\ ew the segrent i, the nose
of the fin 19 enters the groove 21T ho fin 19 continues
throuigh the grooye, as (-‘q)L\mml in connection with
the fin 20.  The advance rotation ol the gear 16, alter
deducting the reverse rofation,
half of one revolution for each cyele ol the gear 17. In
summarizing the operalive relation of the dwo gears, i
i§ evidont that the segment A, eacli- time it operates,
engages segments 2y xin the mdm’n.nnwl, althongh Tirst
upon one series of segiments and (hen npon the her
sorfes.

Roforrmg once more to the fooper, it will he renem-
bered that it is geared to rotate twice The extent of The
shaft 15. - Thercfore, when the gear 16 is advaneed 270
degrees, the looper is caused to deseribe ane.re svolu-
tion and 180 degrees of another, as previously stated..
During the parsage of the fing 19 and 20, the looper is,
of course, held hlm.mnmlly Upon the 90 degrees’ re-
verse rotation of the gear 16, the loopér is covrespond-
ingly cansed to describe. 180 degrecs' reverse rotation,

‘which leaves the looper at zero, after having made-u

net 1dv1nc0mvnt of one revolution. - -

One jnstance of many ways in which the pr(‘svnt ar-
rangement of opérative parts may be varied is as fol-
lows:—A gear 17 having two diametrically opposite

Tt should be stated hefgre,

By veason of-

resobves itself into one.

16

thereby loe I\HN the

Jvoncting

presence of fwa witne

867,866

segments A and, two diamelvieally opposiye segments
S B between the segments A.

on the gear 17 at unequal intervals upon the periphery.

Having thus explainedrthesnature of the ihvention,”

and deseribed a way of comstructing and using the same,

although without audémpting to set forth all of the-
forms in which it may be made, or all of the mades of -

it use, [ declare that what T elaim iss'—

1. A motion-converting device comprising (wo rotatable

one of said pears aving two or moere tectiv of
opposite piteh, and the ofther of snid gears having teeth
adapled to mesh with all e teceih of fhe first gear. cer-
tain of the teegh of the second gear being constructed to
mesh only with parf of the teell of the first gear.
. A motion-converting device comprising two rotatable
. onte of sald mears having two or
] teeth of opposite inclinations, and the other of said
woaes linving toeth adapted to mesh with sl the teeth of
{hoe Hest gear. gertadn of the treth of the second gear being
comstrueted to nyesh onty with these teeth of the.fivst geav
having o particular inelination..

3. A motion-eouverting device comprising spiral gears
coavting poripherally, one geay having teeth of guch piteh
as to drive the other sveend genr in oune direction, and
Jother teerh of a dilferent piteh to drive the second gear in
the opposile direetion throngh part of the distance previ-
ously - traversed in fhe fivst diveetion.

4. A moiion-conveiting device comprising spiral gears
||l‘li])hl‘l.l“}, one gear haying teeth of such piteh
as to drive the ather secoml gear in one diveciion, and
ofhor teeth separated from the first-namoed teeth af - A4t
ferent piteh to deive the second gear. in the opposite divee-
tiom threugh p.n( of the Qistance previously {(raversed in
the first dheouon, sakd gears having interlocking parv-
fioms to hold the seeond gany from rofatlon at predeter-
mined thues,

i, A motion-conver(ing do\ fee compr lsln(* t‘vo rotatable
mulilatod -gears on axes rransverse to omjh othdér, one -of
satd-gears having splrat teeth of which a part are of right
ot left hand piteh, and of whieh a part are of evossed
‘piteh, and the other of said gears: having splral fentl of
which @ part are of right or Jeft hand  piteh | anld
adapted to tntermesh with a1l the feeth of sald frestde-
sepibed goar, and ol which a pave ave of laft or vight hand
piteh and adapted. e Intermesh with sadd eross-pltetusd
teeth only, ’

EECHY RN
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4§, A motion converling deviee comprising a eontinu-
ously rolating driving gear having on itk periphery a pa-

rality of spiral-gear segiments of right and left hand piteh,
1'<\s1)('('|i\'('i,\' amd smential flanges connecting said gear
segments : and a dreiven gear on an axis fran se 1o that
of said driving, gear, and having oun irs periphery a plu-

Fality of spival gear scgnients of whiclt ane or more are
‘ul.lplml tu ln(unm\h wifh the right or Iert hand segments
anty af satd driving gear, and afl of which driven goear seg-
ments are adapted o Intermesh with (he left or vight hand
segiients of sakd driving gear s and said deiven gear having
notehes between its nents in which said segmental
Tanges are adaptied [o slide,

1. A motion converting device comprising a’ votatable
driving-memher having one or more rizht hawd spival geay-
sogments and otg or more lef-hand spival geay segnients,
d drivon mewher having one or more spit) SESMeNs
adiapted 1o inteemiesh with those of a gimilar inelination
on Wt driving member, and having one or more spiral
woar-segmen(s adapled  to intermesh with-all of (he seg-
muenis of said.driving member.

In testimony whitreof T have

I3

afixed my signature, in

HARREE A BALLARD,

NTRCITER,

e

Phe timing of the gear 16,
may he made irregular by disposing of the segments.
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