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To all whom it may concern: shuttle, which is its backward movement, o¢-
Be it known that I, Avrrep B. FowLER, a | cupies an appreciable portion of the time dur-
citizen of the United States, residing at Bos- ing which a complete cycle of operations of
ton, in the county of Suffolk and State of Mas- | the machine takes place and by iaterfering 55
sachusetts, have invented certain new and | with the action of certain ‘nstrumentalities -
useful Improvements in Shuttle-Actuating | of the machine diminishes the time which
Mechanisms; and I do hereby declare the fol- | they would otherwise have in which to per-
lowing %o be a full, clear, and exact descrip- | form their several functions.
tion of the invention, such as will enable | The instrumentality the action of which is 6o
others skilled in the art to which it appertains | directly interfered with by the shuttle during -
to make and use the same. . its idle movement is the needle, which must
The - present invention relates to an im- Jemain in its retracted position during such
proved shuttle-actuating mechanismfor lock- | movement. Since, however, the various in-
stitch shoe-sewing machines. . : strumentalities of the machine which codper- 65
Lock-stitch shoe-sewing machines as now | ate in the sewing operation must operate in a
usually constructed comprise acurved hooked | certain preseribed order, the moveéments of
neewe and & discoidal shuttle located in the | certain other instrumentalities are interfered
path of movement of the needle and in a | with indirectly and must take place during a
plane at substantially right angles to tne | smaller portion of the time required foracom- 7o
plane ot the path of movement of the needle, | plete’ cyele of operations than would other-
the shuttle having a portion of the periphery | wise beé the case. This,necessitates abrupt
cut away or notched to allow the needle to | changes in the contourof the operating-cams,
pass therethrough in its movements toward | with a conséquent loss in speed and in ease
and from the work.” During such movement | and smoothness of operation. C 75
of the needle the shuttle is held stationary, or Shuttle-actuating mechanisms which im-
substantially so,and is then rotated through | part to the shuttle an intermittent or vari-
substantially « complete revolution to pass | able rotary movement in the same direction
the shuttle-thread through the loop held by | as heretofore constructed have consisted of
the needle or by a thread-lifter or loop- | complicated systems of differential gearing or 8o
spreader. It is necessary that the shuttle he | have involved the employment of gears which
actuated in timed relation to the movements | were meshed and unmeshed during the oper-
of the needle and to the movements of the va- | ation of the machine or have comprised a
. rious other instrumentalities ot the machine | large number of parts which were, as com-
“which cofiperate in the sewing eperation. To | pared to that type by which an oscillating 85
secure this result, two general types of shut- | movement is imparted to the shuttle, compli-
tle-actuating mechanism have heretofore | cated in arrangement and operation and oc:
heen employed, one being arranged to impart | cupied considerable space 1n' the machine,
to the shuttle an oscillating movement and | Certain of these mechanisms produce two
the other being arranged to impart to the | dweils in the rotary movement of the shuttle, gc
shuttle an intermittent or variable rotary | one when the shuttle is in a position to allow
movement in the same direction. On ac- | the needle to move toward and from the work
count of its simplicity and compactness of | and the other when the shuttle is in a posi-
construction and its certainty of operation | tion to allow the leop of thread which has
the type of shuttle-actuating mechanism | been taken by the shuttle to be d ischarged 95
whicn has usually been employed is ‘that | therefrom. The movement of the shuttle
which'is arranged to impart to the shuttle an | after the loop of thread has heen discharged
oscillating movement. - This type of mech- | is an idle movement and interferes with the
anism, however, has the disadvantage of im- | movement of the other instrumentalities in
_parting to the shuttle an idle movement-— | the same manner as the idle backward move- 100
that is, a movement which performs no use- | ment of an oscillating shuttle. These mech-
ful function. This idle movement .of the | anisms therefore possess the disadvantages




of mechanisms for imparting an oscillating
movement to the shuttle and are also*objec-

* tionable as being more complex in construc-

tion and operation and as occupying more
space in the machine. The mechanism

which involved the meshing and unmeshing

of gears was inherently objectionable from a
mechanical point' of view, because of their

uncertainty of operation and liability to acci--

dental or wear-produced derangement.
The object of my invention is to provide
an improved shuttle-actuating mechanism

- for rotating the shuttle intermittently in the
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same.direction without any idle movement;
which shall be as simple and compact in-con-
struction and as efficient and certain in oper-
ation as-mechanisms which have previously
been utilized to impart an oscillafing move-
ment to the shuttle. s -
With this object in view my invention
contemplates, in one aspect, providing ashut-
tle-actuating mechanism comprising arotata-

ble shuttle-driver, an oscillatory member, 2.

vibrating member for actuating the oscilla-
tory member having continuous engagement
theréwith, and. means for connecting the
shuttle-driver to the oscillatory member and

. for disconnecting it therefrom, whereby an
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intermittent rotary movement in one direc-
tion is imparted to the shuttle-driver. A
mechanism embodying my invention ‘also
preferably embodies means for locking: the
shuttle-driver in position while disconnected
from its actuating member, whereby any
liability that the shuttle-driver will be dis-
placed and connected to its driving member
when their relative positions are such as to
cause the shuittle to be actuated out of timed
relation to the other instrumentalities of the
machine is avoided. By providing such a
méchanism I eliminate tze meshing-and un-
meshing of gears and all idie or unnecessary
movements of the shuttle which would inter-

- fere with the operation of the other instru-
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mentalities of the machine and at the same
time secure all the advantages as to simplic-
ity and compactness of construction and cer-
tainty of operation of a mechanism for im-
plarting an oscillating movement to the shut-
tle. .
- My *invention also contemplates certain
other features of construction particularly
defined in the claims: ‘
In the drawings accompanying this appli-
cation I have illustrated a preferred form of
my invention as applied to the well-known
Goodyear rapid stitcher, which is illustrated
and described in the patent to French and
Meyer, No. 473,870, April 26, 1892." It will
be understood, however, that my invention
is equally applicable to other lock-stitch shoe-
sewing machines and that it can be otherwise
embodied without departing from the spirit
thereof. ' :

2 S 820,664

Referring to the drawings, Figure 1 is a
view in longitudinal section of a mechanism
embodying my invention. Fig. 2 is a view
in end elevation of the shuttle-race, the shut-
tle-driver, the shyttle, and the bobbin, the
shuttle being shown in the position in which
it is held while the shuttle-driver is discon-
nected from its actuating member; and Fig. 3
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is a view in sectional elevation of thé ma- .

.chine disclosed in the patent to French and

Meyer, hereinbefore referred ‘to, with my
present invention applied thereto, said view
corresponding to Fig. 4 of the patent.
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Referring to Figs. 1.and 2, 1 indicates the .

stationary shuttle race or easing, 2 the shut-
tle-retaining cap, 3 the discoidal shuttle, 4
the bobbin, and 5 the arm, which retains the
bobbin in position in the shuttle and prevents
it from rotating therewith, the construction
and arrangement of these parts being the
‘same as the corresponding parts disclosed in
the patent hereinafter referred to. The
shuttle-driver consists of two projections 6
and 7, projecting from a plate 8, formed on the
end of a shaft 9, mounted to rotate in a boss
10, extending from the rear side of the casing
1, which projections are arranged to engage
the shuttle at its rear portion and at the base
of its point 11, respectively, these parts being
also constructed and arranged as.in the pat-
ent hereinbefore referred to. :

The vibrating member for actuating the
shuttle-driver is indicated at 12 and consists
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of a pivoted lever, the forward end of which

is segmental in shape and is provided with 2
series of gear-teeth 13. This actuating mem-
ber is of substantially the same construction
as the shuttle-actuating segment of the ma-
chine disclosed in the patent hereinbefore re-
ferred to and occupies substantially the same
position in themachine. - In themachine dis-
closed in the patent hereinbefore referred to
the shuttle-actuating segment is always con-
nected to the shuttle-driver, so that the os-
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cillating movements of the segment impart

an oscillating movement to the shuttle-driver
and.through the shuttle-driver to the shuttle.
The disadvaptages accruing from so actuat-
ing the shuttle have been referred to above,
and in order to' overcome these disadvan-
tages I have provided means for connecting
the shuttle-driver to the segment while the
segment is moving in one direction and for

disconnecting it therefrom while the segment

is moving in the opposite direction, whereby
an intermittent rotary movement in the same
direction instead of an oscillating movement
is imparted to the shuttle. The means
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shown in the drawings for accomplishing this .

result may be described as follows: A pinion
14 is mounted to rotate loosely upon the rear
end of the shaft 9 and is in continual engage-
ment with the teeth 13 of the segmental le-

125

ver 12. A clutch member 15 is splined upon -
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~ the shaft 9 be_tween the boss 10 of the casing'| member, whereby the shuttle-driver is held 65
1 and the pinion 14, so as t0 rotate with the I'from  accidental "displacement and - will al-
shaft and be capable of & sliding movement | ways be connected to its actuating member
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longitudinally thereof. The adjacent faces
of the clutch member 15 and the pinion 14
are provided with clutch devices, whereby
the pinien is clutched to the clutch memBer
when the clutch member is moved longitudi-
nally of the shaft into engagement therewith,
seid clutch devices, as shown, consisting of a
pin 16, projecting from the face of the clutch
member, and s recess 17 on the face of the
pinion shaped to receive the pin 16.

It will be seen that the above-described
construction is such that the clutch member
15 can be alternately connected to the pinion
14 and disconnected thersfrom by moving
the clutch member longitudinally of the
shaft 9 toward and from the pinion and that
since the. pinion is constantly in mesh with
the teeth 13 of the segment-lever 12 and
the cluteh member 15 is splined upon the
shaft 9, so as to rotate therewith, such move-
ments of the clutch member act to intermit-
tently connect the shuttle-driver to the actu-
ating-lever 12 and to disconnect it therefrom.
By moving the clutch member 15 st the
proper times with relation to the movement
of lever 12 the shuttle-driver may be con-
nected to the actuating-lever while the lever

is moving in one direction and disconnected |

therefrom while the lever is moving in the op-
posite direction, whereby an intermittent
rotary movement in the same direction will
he: imparted to the shuttle - driver -and
through the shuttle-driver to the shuttle.
For so moving the clutch member 15 a bent
lever 18 is provided, one arm of which is
forked to embrace the clutch member 15 and
is eonnected thereto by pins projecting into
2 groove in the clutch member, and the other

arm of which is engaged by suitable actuat-"

ing mechanism-—as, forinstance, a cam on the
cam-shaft of the machine.

It will be understood that the cams for ac-
tuating the levers 12 and 18 will be'so shaped
as to cause the clutch member 15 to be
moved into engagement with the pinion 14
and be disconnected therefrom at such tinies
during the operation of the machine as will
cause the shuttle fo be intermittently ro-
tated at the proper times during the sewing
operation: The particular shape to be given
to these cams will be apparent to those
skilled in the art. o

In order that the shuttle may be actuated
in timed relation with the other instrumen-
talities of the machine, it is essential that the
shuttle-driver be connected to its actuating
member when the shutile and driver and its
actuating member are in a certain relative
position. To insure this result, I provide
means for locking the shuttle-driver 11 posi-
tion while disconnected from its actuating

ating member.

when the shuttle and its actuating member
are in a position to cause the shuttle to be

properly actuated, these means preferably 7o

becoming operative to 'lock the shuttle-
driver in position before it is disconnected
from its actuating member and to release it
only after it has been connected to its actu-

the drawings, consist of braking or locking
devices on the adjacent faces of the boss 10

~and the clutch member 15, the faces of the

clutch member 15 being provided with a pro-

jection 19 and the face of the boss 10 being 8o

provided with a recess 20, shaped to receive
the pin 19. The movement imparted to the
cluteh member 15 by the lever 18 is sufficient
to disconnect the cluteh member from the

pinion 14 and bring it into engagement with 83

the end of the boss 10, the pins or projections
16 and 19 and their respective recesses 17 and
20 being of such length that each pin will en-
ter its corresponding recess before the other

pin is entirely withdrawn from its recess, so go

that accidental movement of the shuttle-
driver shaft 9 to throw the pins or projec-
tions out of operative position cannot occur.
A dwell is provided in the cam for actuating

the lever 12 at each end of its stroke, so that o3

when the clutch member 15 is shifted in
either direction the pinion 14 shall be at rest.

The machine illustrated in the patent here-
inbefore referred to, to which my invention

is particularly designed to be applied, is pro- 100

vided with a thread-lifter or loop-spreader,
(indicated at 21inFig. 2,) from which the loop
of needle-thread is taken by the point of the
shuttle. Tt will be understood, however,

that my invention is equally applicable to a 105

machine in which the shuttle is arranged to
take the loop of needle-thread directly from
the needle.

The manner in which the above-described

embodiment of the present invention is ap- 1o

plied to the machine discloséd in the patent
to French and Meyer, No. 473,870, will be
clearly understood from an inspection of Fig.
3.. Referring to this figure, 22 indicates the

main driving-shaft of the machine, upon 113

which are secured the cams from which the
various parts of the machine aré operated.
23 indicates the curved hock-needle, 24 the
curved awl, 25 the thread-finger, 26 the

looper, and 27 the take-up, these parts being rzo .

constructed and arranged as in the machine
of the patent and being actuated from the
cams on the main-driving-shaft in the same
manner, These parts are the principal ele-

ments which codperate with the shuttle in 125

forming a stitch and constitute what is re-
ferred to itl ¢ertain of the claims as the *“ com-
plementary stitch - forming mechanism.”’

These means, as shown in 73
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The other parts (illustrated in Fig. 3,) with the
exception of the parts hereinbefore described,
are the same in construction, arrangement,
and mode of operation as the corresponding
parts of the patented machine.
actuating the lever 18 is indicated at 28 and

15 formed u: >n the periphery of one of the

main cam-disks secured to the driving-shaft
22. This cam acts to move the lever so as to
positively force the cluteh member 15 into
engagement with the pinion 14. The move-
ment of the lever in the opposite direction to
move the clutch member out of engagement

. with the gear and into engagement with the
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boss 10 of the shuttle race or casing is pro-
duced by a coiled spring 29, one end of which
is connected to the lower end of the lever and
the other to the shuttle-casing. During the
operation of the machine the various parts of
the eomplementary stitch-forming mechan-
isth remain connected to the main driving-

~ “shaft, so that the complementary. stitch-
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forming mechanism is in continuous opera-

tioni. The shaft 9, through which the shut-
tle is driven, is, however, intermittently con-
nected to and disconnected.from the main
driving-shaft by the movements which are
imparted to the lever 18, by the cam 28, so

“that the shuttle is intermittently rotated in

one direction at the proper times during the
opergtion of the complementary stitch-form-

ing mechanism.’
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aving thus' described my invention, I
claim as new and desire to secure by Letters
Patent of the United States—

1. A shuttle-actuating mechanism, hav-
ing, in combination, s shuttle, a shuttle-
driver shaft, an oscillatory membeér loosely
mounted thereon, a vibrating lever for actu-
ating the oscillatory member, a clfitch mem-
ber slidingly mounted upon the shuttle-
driver shaft and held from rotation with re-
lation thereto, a stationary braking member
and means for moving the elutch m mber al-
ternately into engagement with the oscilla™’|

- tory member and braking member, substan-

tistly as described.

2. The combination with a shuttle and its
complementary stitch - forming mechanism
of means for intermittently operating said
shuttle comprising a shaft, driving connec-
tions between said shaft and said shuttle, a
member loosely mounted upon said shaft,
means for oscillating said member, means for
operatively connecting said - member and
shaft during movement of said member in
one direction, and means for locking said
shaft against movement during the reverse
movement of said member, substantially as
described. .

3. A shuttle-actuating mechanism, hav-

ing, in combination, a shuttle-driver, a shut-

tle-driver shaft, & pinion loosely mounted
thereon, a toothed segment meshing with the

The cam for |

820,964

pinion, and means for connecting the pinion
to the shuttle-driver shaff and for discon-
necting it therefrom, substantially as de-
scribed. ;

4. A shuttle-actuating mechanism, hav-
ing, in combination, a shuttle-driver, a shut-
tle-driver shaft, a pinion loosely mounted
thereon, a toothed segment meshing with the
pinion, means for connecting the pinion to
the shuttle-driver shaft and for disconnect-
ing it therefrom, and means for locking the
shuttle - driver shaft in position while the

pinion is disconnected therefrom, substan--

tially as described. - - .

5. A shuttle-actuating mechanism; hav-
ing, in combination, s shuttle-driver, a shut-
tle-driver shaft, a pinion loosely mounted
thereon, a toothed segment meshing with
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said pinion, a clutch member splined on the -

shaft, a stationary braking member, and
means for moving the clutch member alter-
nately into engagement with the pinion and
braking member, substantially as described.
"~ 6. In a sewing-machine, the combination
with a main driving-shaft, a shuttle, com-
plementary stitch-forming mechanism, and
driving connection between said main shaft
and said complementary stitch - forming
mechanism, of means for intermittently op-
erating said shuttle during the continuous
operation. of said complementary stitch-
forming mechanism, said means comprising a
second shaft, driving connection between
said second shaft and said shuttle, a gear
having movement independent of said: sec-
ond ‘shaft, driving connection between said
gear and said main shaft, a clutch adapted
to connect said gear and said second shaft,
and means between said main shaft and said
clutch for causing said main shaft to operate
said clutch to alternately connect and discon-
nect said second shaft and said gear, sub-
stantially as deseribed.

7. The combination with a shuttle and its
complementary stitch-forming mechanism,
of means for mtermittently operating said
shuttle comprising a driving-shaft in driving
connection therewith, a gear having move-
ment independent of said shaft, means for
reciprocating said gear, a clutch adapted to

connect said gear and said shaft, and means 1

for automatically throwing said clutch into
position to connect said gear and shaft dur-
ing movement of said gear in one direction

85
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and into position to disconnect said gear and .

shaft during reverse movement of said gear,
substantially as described.

8. The combination with a shuttle and ité '

120

complementary stitch-forming mechanism, -

of a.main shaft, driving connection between
said main shaft and said complementary
stitch-forming mechanism, and means for in-
termittently operating said shuttle withous
affecting the operation of said complemen-

125
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tary stitch-forming mechanism, said meas
comprising a.second shaft, driving connee-
tion between said second shaft and said shut-
tle, a gear having movement independent of

.sald. second shaft,’ driving connection be-

tween said gear and said main shaft, a clutch
adapted to connect said gear and sald second
shaft, and means for operating said clutch
from said main shaft, substantially. as de-
seribed. - ,

" 9. The combination with a shuttle and its
complementary stitch-forming mechanism,
of means for Intermittently operating said
shuttle and comprising a driving-shaft hav-
ing driving connection therewith, a gear hav-
ing movement independent. of said shaft, a
rocking segment codperating with said gear,
means for reciprocating said segment, a

_elutch adapted to connect said gear and said

shaft, and means for operating said clutch,
substantially as described.

10. The combination with a shuttle and
its complementary stitch - forming mechan-
ism, .of means for intermittently operating
said shuttle comprising a shaft; driving con-
nection between said shaft and said shuttle,
a gear loosely mounted upon said shaft,

_means-for reciprocating said gear, means for

operatively connecting said gear and shaft
during movement of said gear in one direc-

-tion, and means for locking said shaft against

moveinent during the reverse movement of

--said gear, substantially as described.

'35

“11. 'The conibination with a shiuttle and

‘its complementary stitch-forming mechan-

ism, of means for intermittently operating
said shuttle and comprising a gear having
movement independent of said shuttle, a

- driving member codperating with said gear,
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said driving member having movement other
than its shuttle-driving movement, means
for locking said driving member against
movement, a relatively fixed member, a
clutch having gear engaging and releasing
movement independent of said shuttle:but
movable with said shuttle iii the movement
of the latter, and means for locking said

© eluteh in engagement with said gear when

50

said gear-driving member is locked against
movement, moving said clutch into locked
engagement with said relatively fixed mem-
ber to break the connection between said

* ghaft and said gear and permit movement of

55
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said driving member other than shuttle-
driving movement,.and to connect said gear
and shuttle during the shuttle-driving move-
ment of said gear—driving member, substan-
tially as described. o ’

12. The combination with a shuttle and
its complementary stitch-forming mechan-
ism, of means for intermittently operating
said shuttle and comprising a gear having
movement independen} of said shuttle, a
driving member cobperating with said gear,

3

said driving member having movement other
than its shuttle-driving movement, means
for locking said driving member against
movement, & relatively fixed member, a
clutch having gear engaging and releasing
movement independent of said shuttle but

movable with said shuttle in the movements

of the latter, means for locking said clutch in
engagement with said gear when said gear-
driving member is locked against movement,
moving said cluteh into locked engagement
with said relatively fixed member to break

‘the connection between said shaft and said

gear and permit movement of said driving
member other than shuttle-driving move-
ment, and to connect said gear and shuttle
during the shuttle-driving movement of said
gear-driving member, and means whereby

‘'said clutch engages one of the parts to which

it is locked before disengaging the other of
said parts, substantially as deseribed.
13. The combination with a shuttle and
its complementary stitch - forming mechan-
ism, of means for intermittently operating
said shuttle and comprising a driving-shaft in
driving connection therewith, a gear having

movement independent of said shaft, a re-

ciprocatory gear-driving member, means for
locking said driving member against move-
ment, a relatively fixed member, a clutch
slidable upon said shaft but rotatable. there-
with, and means upon said clutch whereby
the same can engage either said gear or said
relatively fixed member, said means being of
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such character that said clutch engages one .

of said parts before disengaging the other
thereof, substantially as described.
14. The combination with a shuttle and

100

its complementary stitch-forming mechan- .

ism, of means for intermittently operating
said shuttle and comprising a driving-shaft in
driving connection therewith, a gear having
movement independent of said shaft, a re-
ciprocatory gear-driving member, a clutch

shdable upon said shaft but rotatable there:

with, sald clutch being adapted to engage
said gear, and means whereby, said clutch
being in closed position connecting said gear

108

and said shaft and said clutch-driving mem-

ber being at the end of its clutch-driving

‘movement said gear-driving member résts

and during this period of rest said clutch is
thrown into open position, said gear-driving
member then moves backwardly, said gear-
driving member then rests and during this
period of rest said cluteh moves into closed
position, and said gear-driving member then

‘| moves forwardly to drive the said shaft, sub-

stantially as described.

15. A shuttle-actuating mechanism, hav-
ing, in combination, a shuttle-driver, an os-
ciﬁatory member, a vibrating lever for actu-
ating the oscillatory member having continu-

ous operative engagement therewith, and
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means for connecting the shuttle-driver to
the oscillatory member and for disconnecting
it therefrom, substantially as described.

16. A shuttle-actuating mechanism, hav- |

ing, in combination, a shuttle-driver, an os-
cillatory member, a lever and cam for actu-
ating the oscillatory member, said lever and
oscillatory member being in continuous op-
erative connection, and & clutch and suitable

s 820,964 .

| connections for connecting and disconnect- 1o
ing the oscillatory member and shuttle-driver,
substantially as described. :
In testimony whereof I affix my signature -
in presence of two witnesses.
. ALFRED B. FOWLER.

Witnesses: '

Frep O. Fism,

Horacr Van Everen.

-t



