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© fermittent drwmg mechanism in connection with a .

| 1001391:
. tion of.the coacting gear memhbers, from the pmnt indi-
. cated by the arrow 2.

- ber.

- driven member.
45

‘tended, and inasmuch as the operated member is geared_

18 to impart to the opera,tcd member continuous rotary

‘scepe of the inventioy.

parts, wherever they occur. .
tion, it may he stated that the object is to pr{}wde 11~

ally’ constitute the It}upu-m cchanism of a (ham—ﬂtltch
-,E!hOE-hBTH]g mackine mechanism which- shall accoms-
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To all whom it may concern.:
Be1t known that I, Harnip A. Banmmn of As]ﬂand

| employed.
- vention, a bodily immovable rotary looper has heen

In carrying out this einbodiment of the in-

in the county of Mld:lleae:c and State of Ei*}asx‘tch usetts,

have invented certain new and useful Improvements in f

Mechanical Motions, of which the mhnmnw 18 4
fication. | |
This inveniion is a novel form of mechanical motion,
and although especially adapted for the looper mechan-
ism of a2 shoe-sewing machine, as illustrated in my co-
pending application, Serial No. 242,488 filed January 24,
1905, 1t may be modified in many ways to be adaptable
to various other machines, |
e prime object of the invention is to convert con-
Linuous rotary raotion Into internrittent mtarv motion
naving a counter motion,
In the form illusirated vpon the accmnpanymg draw- |
ings, 2 counter-shaft is interposed between the driving-
member and the member for which the motion is in-

4 BPEQl-

to r-::tat{, twice for each revolution of the counter-shaf t,

the ratio of the driving member and counter-shaft is
made correspondingly inverse. The purpose for which
this embodiment of the invention is especially adapted

motion to the extent of ore revolition and 180 degrees
of another, followed by a dwell, and then 180 dsgreesd’
rotation in the opposite direction, followed by a dwell,
during each complete cycle of the driving-member.
The relation of the counter-shaft to the d riving-mem-
’her and to the operated member, may be varied in
MANY WaY8, 2CCOT dging to theav ailablé space and distri-

bution of parts without departing fmm the spirit and

- On the.accompanying dmwmrf iurmmg: part of this
specification ~Figure 1 shows in Eidi, elevation an in-

Tig. 2 218 an enlarged view of the operaiive por-
Fig. 3 18 a similar view of the

revermng portiong of the coac ting gear members. Fig.
4 i8 a side elevation of the portions included in Tig. 2.

Fig. 5 is a development of the face of the dr1v1ng~mmn- {.though the present description deals
ribution of emctmg portmns of the two

Fig. 6 isa development of the f&ca of the coac*mg
‘The same reference characte ) mdwa,to the same
In d{,ﬁcrﬂ}lrig the pregemt LIIlhOlellbIlt of the inven-

ﬂtmd of th(, usual levers, cams and springs, which usu--

phﬂh the desired result, and wfhu h shall be ﬂheaper

developed.” It is well known, by those familiar with
the shoe-sewing mochines that in forming cach stitch
the looper necessarily describes one turn around the
barb of the needle. Various distributions of this mo-
tion are employed in various styles of machines, and
the motion designed for-the 1ﬂf}p£r herein ﬁ]lf)W]l has
already been described. | | | |

In Fig. I-the looper, indicated at 11, is aflmud to the
lower end of a stem 10, which is pt(*f(*r’l,h]} hollow, so
that the thread may pass through it to the loopet,  The
stem 10 is adapted to be supported by and to rotate in
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a fixed bearing provided by a suitable bracket, not

Ishown A spiral gear 12 affixed to the stem, inter-
reshes with a spiral gear 13 affixed to a ¢ (}11]11,Lrbhadf i4.
Said countershaft is mounted in suitable fixed bearings
15 15 and extends from front to rear of the machine,

70
1t
| may be here stated that the gear 13 has twice as 111£my'

teeth as the gear 12, glthough this ratio may be varied

for various purposes. Atfached to the shalt 14 is a gear

16, which may be termed a “cross-cut mutilated spiral

gear.””  Baid gear intermeshes with and is driven by a
gear 17 affixed to a power shaft 18 ona diffe crent plzme
and transversely of the shaft . 14.

75

The gear 17 comprises a segment A of spiral teeth of

‘.rxgllt—hand pitch and a segment B of spiral tecth of

| left-hand pitch connected by a peripheral flange or
fin 19 on one side of the axis and a fin 20 on the oppo- -

site side thereof. The fin 19 is adapted to enter either
of two diametrically opposite grooves 27 in the face of

~the gear 16 and parallel to the axis thereof, and the fin

20 1s hkewise adapted to enter either of two diamet-
rically opposite grooves 22 midway between the grooves
21, The gear 16 thus hecomes interlocked with the
gear 17 without preventing the rotation of the latter.
The periphery of the gear 16 is divided by the grooves
21 21, 22 22, mto four equal divisions z z and y y. As
prevmusly stated the number and length of the coact-
ing portions of the gears 16 and 17 may be varied in

many ways, and so it must be remembered that, al- -

with only one

form, the dis
geais 18 arbitrary. S

* In Fig. 6 the relative locations of the portions z z,
y ¥, and the grooves 21 21, 22 22, is-best shown.
will be .seen that the portions z x comprise simple
spiral teeth of right-hand pitch, adapted to intermesh
- with only the segment A of right-hand pitch. The
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‘portions y y comprise equidistant pegs 5, the remalrﬁhg o

stock.of spiral teeth after having been cut 4% right an-
glea to their original pitch, thus being adapted to inter-

simpler, lghter, anfl of lpar-a bulk tha,n those heretotﬁre J-miesh with coactmg partmnﬁ of either right or left-hand'
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pitch.

~of The segment 13, whuh comprises three t

2.

In the present case, the portions y y are Suc-
cossively engaged by both the segments A and B, as’
hereinafter Mplamml When, however, the semmoent
A operates npon the peg-teeth 5. the teeth of said seg-
moent. engage two opposite sides only of the peg-teeth,
andd when the segment B ooperates upon the peg- wlh__

T oy—aa - e W =

{he teeth of that segment engage the other fwo opposite

sideg of the peg-teeth, The periphery ol the gear 16
i spaced for twelve teet? and subdivided by the dia-
metrically opposife grooves imnto H{-trnu'manl (hree teeth
s, The segment- A of the gear 17 comprizes mne

feeth, or enongly to engage throe-funrths of the teeth on

thewenr 16, Henee, by the passage of the segment A
{he gear 16 is rotated 270 degrees, as indieated by the
hroken line ¢ in Fig. 20 T should boe f~:1;11{-al hotore,
further explanation that the fins 19 and 20 areso formed
as W emerge from e grooves 21 and 22 ulnt- e do
permit the gear 16 (o he rotated by the eobper afion
therewith of the segments A and B As the kst tooth
of the segment, A Teaves the gear 16, the nose of the fin
20 entery one of thi grooves 22, ihm'vlw [ Iw.'lll'-" Lhe
copr against rotation 1n oither direc i:un Phis Toayes
the gear 16 't the position shown hy Fig. 3. Con-

Ainued rotalion uf {he gear 17 canses the {in 20 10 leaye

ihe eroove 22, wpon which the hati-footh at the end of
said fin engages the last tooth of the preceding segment

o, while at the same tmw the nose of-1he next (ooth in

the s seement Boengages the fivst tooth or pl-w 5 In the
sogment . The shock in starting the gear 16 1-- {huis
distributed botween a whole tooth of lhv wwmvm &
andl a peg-tooth of the segment g, The lefi-land piteh
teeth,
more correctly, two whole teet -1m| two half (eeth.
produces reverse rolation ol the gear 16, By reason of-
the numboer of teeth m the segme ni 13, the reverse m«
falion of the gear 16 embraces D0 :log‘:t'v{*h of one revo-
Tution, (see broken line b, Figs. 2 and 3). As the Jaxt
{ooth of the segment 13 ]m\ ex the segment y, the nose
of the fin 1% enters the groove 21, i"J"‘h-:* fin 19 continues
ﬂnnuwh the grooye, as t‘i]_)lﬂ]!‘-lt‘tl in connection with
the fin 20.  The adyvance rotation ol the gear 16, alter
deducting the reverse rotation,
half of one revolulion for each cyele ol the wear 17, 1n
summarizing the operadive relation niﬁ_l.lw Lwo genrs, 1

0,

i$ evident that the segmont A, eacle time it operates,

engages segments 2 ¢ x in the order named, lthough lirst
upcm One S("ll(‘ﬂ of segments and (hien tporn {he other
SOTTCS. |

R{"f{‘*rrmg once more to the looper, it will b M-

bered that it is geared to rolale twice 1he extent ol (he
shaft 15. - Therefore, whon the gear 16 is advaneed 270
degrees, the looper is caused to dese ribe ane.revolu-
tion and 180 degrees of another, as previously stated..
During the parsage of the fing 19 and 20, the looper s,
of course, held hi.mlunmtly Upon the 90 degrees’ re-

verse rotation of the gear 16, the loopér ig correspond- |

ingly caused to describe. 180 degrees’ reverse rotation,

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

net advancement of one '{*whmnn R

One justance of many ways in w]mh the pwﬁvnt ar-
rangemaoent of operative parts may be varied is as fol-

lows—-A gear 17 having two diametrically opposite

resolves itsolf into ane.
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seements A und two diamelrieatly opposie segments

B boetween the =seaments AL

on the gear 17 at unequal intervals wpon the periphery.

Having thus explainad’thesnature of the ithvenuon,

and deseribed a way of constructing and using the same,

althoueh- without attempting to set forth all of 1]10'
form= in which it may be made, or all of the inades of -

e use, I declare that what T elaim 180 ~

1. A mofion-converting device comprising (wo rotatable
one of csaid pears baving two or mere teeth of
oppesite piteh, and the ofher of =ald vears having ’E'[‘t‘tll
Adapled to mesh with all 1he teetl of the st g, Cer-
tin of the teeth of the second gear Leing constructed to
mosh only with part of the teelh of the first gear.

2 A motion-converting device comprising two rotatable
cpitpes, one pf sald gears having two or
STHE [vvlh af nup:mtu inclinations, and the other of said
ronrs liaviug (oeth adapted to mesh witlh ail the teeth of
(ho first ecenr. cariain of the teeth of the secvond gear heing
constructed to mesh only with these teeth ot fhe. first geav
having o particulnr inelination,.

3 A motion-converting device comprising spiral gears
coacting povipherally, one geay having teeth of such piteh
ax to drive the other scveend @enr in one direetion, and

) |,

“ulher (peth of a different piteh to drive the second gear in

(e opposile dircetion throngh part of the distance previ-
ouslyv - traversed in the first divection.

4. A motion-converting device compr ising spiral zenrs
||l‘lili|ll‘]d“_}, one gear having teeth of such piteh
the other secomt gear in one {lll'QltiHH'.l and

as to drive

The timing of the gear 16,
may be made rregular by disposing of the segments:

more peripherat .
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oflivr teeth ai‘lhll‘ﬂl‘l‘;ﬁ from the first-namad teeth aof - At~ |

forent piteh to drive the second gear in the opposite tluw
tion threugh pard of the distance previously (raversed
the first dim:*tinn, sl goears having inferlocking pur-
(ioms o hold the seeond gony fram rofatlon at predeter-
mined thues, K . . .

3. A motion-converiing device comprising two rotatable
mulilafed genrs on axes ransverse (o enech othiér, one of
wiaid-gears having splrat teeth of which a pavt are of right
ov left hand piteh, and of whilch a part are of evossed
pitel, amd the other of =aid gears: having splral testh of
which = part are of right or Jett hand  piteh | andd
adapted to Infermesh with all the teeth of sald first-de-
sepribed gonr, and ol which a pavt ave of left or vlght hand
pileh and adapted. le Intermesh with satd eross-plteisd
teeth only, o |

5, A motion converfing deviee comprising @ continu-
ously rolating driving zear having on Itk periphery a e
rality of :-qnml wrear segients of right foandd left hand pitely,
l't‘ﬁ[]{‘t'li\*{‘i}' aml =egmental fanges connecting said gear
segmenis: and g odriven gear on an axis pransverse to that
ol xaid driving gear. and having on its periphery a plu-
pality of spival wenp segmients of which ane or more are
adapred to Intermesh with the right or Ielt hand sezments
anty of sabd driving wear, attd il of which driven gear seg-
ments are adaplesd w ntermesh with (he left or right hand
sevients of said driving gear : and said dreiven gear having
notehes belwern its sogments in which sakd weamenial
(Ginges are adapted o slide, |

T, 0 molion.converting deviee comprising a rvotatabla

driving-member having one or nove rizht Lo =pival coear-
segnients and oie or mare oM -hand spiral geay soxments,
g driven menher having one or more <piiafl ged P seg mengs
athiipted 1o interiesh with {hose of 4 similatr inelingtion
on said driving memboer, and having ane or more spirnl
wonr-segmoents adapled  to interumesh with -ali [he sewe-
muenity of saldodriving member,

In testimony whereof T bave

!

aixed my =signaninre, in

ARIE AL BALLARD,

 Wilknesses
Warrer A% ARELY,
C. G0 WreenRk,
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