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UNITED STATES PATENT OFFICE. 
HARRIE. A. BALLAR D, OF AsHTAND, MASSACHUSETTS, ASSIGNOR, BY MESNE ASSIGNMENTS, 

TO THE BOYISTON MARUFACTURING COMPANY, OF BOSTON, MASSACHUSETTS, A COR 
PORATION OF NEW JERSEY. 

MECHANICAL MOTION. 

No. 867,866. 

To all whom it may concern: - ! 
Beit known that I, HARRIE. A. BAILARI), of Ashland, 

in the county of Middlesex and State of Massachusetts, 
have invented certain new and useful Improvements in 
Mechanical Motions, of which the following is a speci 
fication. 
This inven lion is a novel form of mechanical motion, 

and although especially adapted for the looper mechan 
ism of a shoe-sawing machine, as illustrated in my co 
pending application, Serial No. 242,489 filed January 24, 
1905, it may be modified in many ways to be adaptable 
to various other machines. 
The prime object of the invention is to convert con 

tinuous rotary motion into interrittent rotary motion 
having a counter motion. 

In the form illustrated upon the accompanying draw 
ings, a counter-shaft is interposed between the driving 
inember and the member for which the motion is in 
tended, and inasmuch as the operated member is geared 
to rotate twice for each revolution of the counter-shaft, 
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 
is to impart to the operated member continuous rotary 
motion to the extent of one revolution and 180 degrees 
of another, followed by a dwell, and then i80 degrees' 
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 driving-mem 

... ber, and to the operated member, may be varied in 
many ways, according to the available space and distri 
bution of parts without departing from the spirit and 
scope of the invention. . 

33 
On the accompanying drawings, forming part of this 

specification,--Figure, shows in side elevation an in 
termittent driving mechanism in connection with a . 
looper. Fig. 2 is an enlarged view of the operative por 
tion of the coacting gear members, from the point indi 
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cated by the arrow 2. Fig. 3 is a similar view of the 
reversing portions of the coacting gear members. Fig. 
4 is a side elevation of the portions included in Fig.2. 
Fig. 5 is a development of the face of the driving-mem 
ber. Fig. 6 is a development of the face of the coacting 
driven member, . . . 
The same reference characters indicate the same parts, wherever they occur. 
In describing the proseat embodiment of the inven 

tion, it may be stated that the object is to provide, in 
stead of the usual levers, cams and springs, which usu 
ally constitute the looper-mechanish of a chain-stitch 
shoe-sewing machine mechanism which shall accom 
plish the desired result, and which shall be cheaper, 
simpler, iighter, and of less bulk than those heretofore. 

Specification of Letters Patent. 
Application filed January 24, 1905, serial No. 242,490, 

employed. 

Patented Oct. 8, 1907. 

In carrying out this embodiment of the in 
vention, a bodily immovable rotary looper has cen 
developed. It is well known, by those familiar with 
the shoe-sewing machines 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 looper herein shown has 
already been described. . . . 

In Fig. 1 the looper, indicated at 11, is a?hzed to the 
lower end of a stem 10, which is preferably hollow, so 
that the thread may pass through it to the loopcir, The 
stem L0 is adapted to be supported by and to rotate in 
a fixed bearing provided by a suitable bracket, not 
shown. A spiral gear 12 affixed to the stem, inter 
meshes with a spiral gear 13 affixed to a countershaft 14. 
Said countershaft is mounted in suitable fixed bearings 

may be here stated that the gear 13 has twice as many 

for various purposes. Attached to the shaft 14 is a gear 

gear.’ Said gear intermeshes with and is driven by a 
gear 17 affixed to a power shaft 18 on a different plane 
and transversely of the shaft. 14. . . . 

right-hand pitch and a segment B of spiral toeth 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 21 in the face of 
the gear 16 and parallel to the axis thereof, and the fill 

rically opposite grooves 22 midway between the grooves 
21. The gear 16 thus becomes 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, into four equal divisions a 2 and y y. As 
previously stated, the number and length of the coact 
ing portions of the gears 16 and 17 may be varied in 

though the present description deals with only one 

gears is arbitrary. - 
In Fig. 6 the relative locations of the 

|y y, and the grooves 21 21, 22 22, is best shown. It 
will be seen that the portions a a comprise simple 
spiral teeth of right-hand pitch, adapted to intermesh 
with only the segment A of right-hand pitch. The 

stock of spiral teeth after having been cut at right an 
gles to their original pitch, thus being adapted to inter 
'mesh with coacting portions of either right or left-hand 

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

many ways, and so it must be remembered that, al 
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1515 and extends from front to rear of the machine. It 
teeth as the gear 12, although this ratio may be varied 

75. 

The gear 17 comprises a segment A. of spiral teeth of 
80 

20 is likewise adapted to enter either of two diaInct 
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form, the distribution of coacting portions of the two 

portions aca, 
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portions gy comprise equidistant pegs 5, the remaining 
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pitch. In the present case, the portions y y are suc 
cessively engaged by both the segments A and B, as 
hereinafter explained. When, however, the segment 
A operates apin the peg- ('cil 5, th( ' 'eth of said sceg 
ment. ('ngage two opposif (* sides on hy of the peg-telli, 
and when the segment l8 perates upon the p('g-teeth, 
the teeth of that segment engage the other two opposite : 
sides of the peg- eith. The periphery (if the gear 16 
is spaced for twelve tecil and subdivided ly, the lia 
inefrically opposite grooves into segments of three teeth 
'; 'h. 
teeth, or enougly to 'ligage thrivil-firths of the teeth (in 
the gear (i. lence, y the passage of the segi 't. A. 
the gear 16 is rotai (c. 27() (legri is, as in lic at 'it isy the 

h) broken line it in Fig. 2. 
further explanat in that the fins 9 and 20 art'. 
as to energe roll lic grov's 21 aid 22 in it in 
permit the gear 16 to he rotated by the efit ration 
i here with of the segments A and 13. As the list oth 
of the segment. A leaves the gear 13, he nose if the fin 

thereby locking the 
is ; y is 

It should be stated hefore. 
st f. 11' ('t 

20 entors one of the grooves 22. 
gear against rotation in either direction. 
the gear 6 in the position shown by Fig. 3. ('in 
tihuc'd rotation of the gear 17 causes the fin 20 it l'ay' 
the groove 22, upon which the half-tooth at the end of 
said fin engages the last tooth of the preceiling segment 
ar, while at the same time, the nose of the next tooth in 
the segment Bengages the first tooth or peg 5 in the 
segment y. The shock in starting the gear (; is his 
distributed between a whole tooth of the signit . 
and a peg-tooth of the segment, ty. The left-hand pitch 
of the segment 13, which comprises three teeth, or, 
more correctly, two whole tooth and two half teeth, 
produces reverse rotation of the gear 16. By reason of 
the number of teeth in the segment, 13, the 'eye's re 
talion of the gear 16 embraces 90 degrees of one revo 
ution, (see broken line b, Figs. 2 and 3). As the last 
looth of the segment 13 leaves the segment, ly, the nose 
of the fin 19 enters the groove 21. The fin 19 continues 
through the grooye, as explained in connection with 
the fin 20. The advance rotation of the gear 16, after 
deducting the reverse rotation, resolves itself into one. 
half of one revolution for each cycle of the gear 17. In 
1summarizing the operative relation of the two gears, it 
is evident, that the segment A, each time it era 's, 
engages segments again the order named, although first 
upon one series of segments and then upon the other 
series. 
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Referring once more to the looper, it will be reinem 
bered that it is geared to rotate twice the extent of the 
shaft, 15. Therefore, when the gear l{3 is advant 'til 27 () 
degrees, the looper is caused to describe one, revolu 
tion and 180 degrees of another, as previously stated. 
During the passage of the fins 19 and 20, the lot por is, 
of course, held slationarily. Upon the 90 degrees' re 
verse rotation of the gear 16, the looper is correspond 
ingly caused to describe. 180 degreés' royerse rotation, 
which leaves the looper at zero, after having made a 
net advancement of one revolution. . . . . . 
One instance of many ways in which the present ar 

rangement of opcrative parts may be varied is as fol 
lown-A gear 17 having two diametrically opposite 

The segment A of the gear 17 comprises inc' 
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segments A and two diamethically opposice scgments 
is between the segments A. The timing of the gear 16. 
may it ladi irregular by disposing of the segments. 6 
on the gear 7 at unequal intervals upon ths' periphery. 

Having thus explained themature of the ihvention 
anticlescribed a way of constructing and using the same, 
although without attempting to set forth all of the 
forms in which it may be made, or all of the nod's of 
its rise, (lt clare that what I claim is:- 

1. A motion-converting lev comprising two rotatable 
tears, ini (f - said gears having two or Intere teeth of 
|posite itch, and the of her of said gears having teeth 

a liter () mesh with all ilhe teeth of file: first ge: '. 'er 
t; in of the teel of the second gear being constructed to 
it sl only with art if the tech of the first gear. 

2. A nation converting device cin1 risit: two 'ta table 
ge: 's. ont' of said gcai's having two or nior peripheral 
siral teeth of opposite inclinations, and the other of said 
tri'a's laying teeth adapted to misl with til the teeth (f 
the first 'gear. certain of the teeth of the secon f gear being 
('instructetl it nysh only with thise teeth of the first gear 
having ; ;rtitia inclination, 

3. A notion couverting device compl’lsing spiral gea's 
coacting seriple rally, one gear having teeth of such pitch 
as to drive the other see:nd gear in one direction, and 
title: teeth of a clifferent pitch to dive the second gear in 
the posit direction through part of the distance previ 
to sly 1'a versed in ?he first direction. 

4. A mol ion-converting device complising spiral gen's 
coacting peripherally, one gear having teeth of such pitch 
as fit drive the other second gear in one direction, and 
of lar teeth separateti from the first-named teeth of ... if 
frient pitch to driv': the second gear in the oosite (lite. 
tion througli part of the distance previously traversed in 
is first direction; said 'al's living it ('locking car 
fiors fo hold the second grin r fran rotation at predeter. 
minci (lines, 

. . notiol-('onverting sievice comprising two rott taile 
ill utila (il sell's in axes ransverse each othair, one of 
sail sycat's laving soli"; teeth of which a part are f right 
()t' left hand itch, and i' which a lart are of erossad 
hit ('ll, and the the of said ge: is having slal text of 
which a part are of right or lett hand itch anti 
a clai) ('ci to film's with ill this cert of said first-de 
s"illed gear, it ind' of which a lar? are of la?t or right land 
pitcl and adapted. It intermesh with said eross-pite hid 
teeth only, 

ti, A lili) is 1n ('11 v'('iing twice (')naisins a 'lutin. 
ously 'tilating driving gear laving on its periphery a lin 
rality of spiral-year segments of right and left hand pitch. 
respectively inct still 'til insics (or 'c't iing sail ga' 
sigments: a hil in liiv in gear oil an axis frains' 'se that 
of said driving gear, and having on its periphery a plu 
ralis if spiral gear sighients (if which one or more are 
a lap?ed to lint ('I'm:sli with the right or lo?t, and segments 
only i? sitti iriving gear, art it of which drivin gear sits. 

(ints i' a tin) ( t ) in Yi'nnish with the lift or right : it 
si'yiac is ti sa it living gear : initi sail drive sta" having 
not ches between its glacints in willich sail segmental 
lags are at: "t slicity. 

F. V. () in t'ot striang lovic'e' ('allising a rot a talle 
trivili-ni-'n' having the tr ins' right hails ital gear'- 
segments and at or more left-hand sial gai's, 'gents, 
a driven member living (it: ' Inkre: sil: g: 2:1 is 
in it ('il () in triesh with tist of a sini: " i "inition 
in sit (riwin 
s'; '-s' Intents 
intells of said. 'iv in 

testimony wire?' live atlixed illy sign rice, in 
resence of iwi witnesses, 

anti'. anti living at ti' ini's spiral 
callet, t t interiues in with a li i? it seg 

vie'. 

IJA 1: 1: .A. R.V.,.\}. 
... Witnesses; 

WALT1:1:1'. A 1: E.T., 
. C'. 
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