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(No mudel )

- To all whom it may concerw:

‘Be itknown that 1, WILLIS AUSTIN SMITH,
a citizen of the Umted States, and a remdent
of the city of New York, borough of Man-
hattan, in the county and State of New York,
have invented a new and Improved Feed

Mechanism for Sewing-Machines, of which
- the followmﬂ' is & full clear and exact de-

10

15

seripgion. .

My invention relates to feed mechamsms
for sewing-machines, the same being adapted
for use on that class of machines Wthh lay
the thread in parallel stitches or to make

stitehesin which sharp angles are required—

as, for example, in prodncmﬂ' embroidery-

~ work, quilting, or in garment- making, sew-

20

ing around pockets, or in the performanee of
other work, although the improvements may

be used admnt,an‘eously on sewmg maohmes 3'

adapted to general work.
A salient feature of the invention is a re-

versible feed mechanis which is under the

%5

direct and easy control of the operator and is
e
or backward direction at the will of the op-
erator, such reversibility of the feed mech-

“anism being obtainable instantly and with-
“out stopping the machine and slackeningits

35

speed, thus obviating the common p:a,(,tlce
of stopping the mar_,hme, lifting the presser-
foot, and turning or Shlfumﬂ" the work

length of thestitch without stopping the ma-
Lhme to the end that stitches of any desired
-,lentrt,h may be laid or the stiteh may be in-

 creased or decreased constantly and gradu-

ally or instantly or 1rlegulmlv dt the will of
40 | |

the operator. | |
Broadly stated, the 1nventlon is a four-mo-

“tion reversible foed comprising a feed - dog

45

anism and

which is preferably of peculiar form, a feed-
bar, a driving-rod to resiprocate the dog and

feefl bar in one direction, another d:lwmr-'

rod to raise and lower the dog and feed- bru
and operablein unison with the sewing mech-
the first-named driving-rod,
means to determine the plane of movement
of said first-nawmed driving-rod, dnd adjust-
ing devices Gf}ili)[()lldbl(-) (Lb w1ll to shift said

means 111 order to regulate hhe direction of | bridge being mten*ml with the bed- plate and

factive to feed the work in either a forward

- » 12 and 13 {LJE‘ defall ........... 1!:1—\'9'5,“'"'1[} ,,,,, ‘.'.5ld
versible feed mecndm%m to reguldte Lh@_

movement and the length of movement of the
first-named driving- rod

Reference is to be had to the accompanying
drawings, forming a part of this specification,

in which similar characters of reference indi-

cate corresponding parts in all the figures.
Flgme 1 is a vertical sectional elevation
taken in the irregular plane indicated by the
dotted line 1 1 of Flg 2.
ed or bottom plan view of the machine, show-
ing certain of the operating mechanisms, a

| part of the machine being broken away and
in section to illustrate the details of construe-

tion. Fig. 3 is a side elevation looking at
the edge pOI‘thIl of the bed-plate. Fig. "4 is
a vertical sectional elevation through the
post and the arm, taken in the plrme of the
dotted line 4 4 of Fw 1. Fig.5isa top plan
view of the bed-plate, partly broken away,
illustrating  certain details of construction.
Fig. 6 is a detall perspe(,twe view of some of
the parts comprising the im proved feed mech-
anism. PFig. 71s an enlarged detail view of
the feed- dow Fig. 8 is a plan view of said
feed-dog. Flg 9 is a detail perspective view

60

Fig. 2 is an invert-

75

of the vertically-reciprocating bar that actu-

ates one rod of the feed mechanism. Fig. 10
is a detail perspeetwe view of the combmed
eccentric and cam for actuating the shuttle-
barand one drwmg -rod of the feed mechan-
ism. Fig. 11 is a detail cross-section in the
plane of the dotted line 11 11 of Fig, 2 Figs.

.....

and in plan, respectively, of a pd!t of the

shuttle-lever and one drwmg -rod for the feed
Fig. 14 is a detail eross-section

mechanism.
on the line 14 14 of Fig. 4. Fig. 15 is a de-
tail bottom plan view of the sh1fmble cam
and one drwmg rod of the feed mmechanism,

evation ”65‘"‘

3a

Prrre— —
| e P '

90

and Fig. 16 is a deta,ll eross-section on the

line 16 16 of Fig. 6.

5 designates the bed- plate of 4 sewing-ma-
chine, the same being flat on its upper sur-
face, as shown by Flm. 1, 3, 4, and 5.

able distance from the edge thereof.

On
the under side of this bed. pld,te is provided
an integral flange 6, which extends almost
reontin l](}lléil}’ amund the same and at a suit-
The

100

bed-plate and itsdepending flange are formed

to produce a transverse bridge 7, having the

shape shown more pa,rtlcularly by Fig. 2, said
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A
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extending across the under side of the latter |

at the line where the feed and sewing mech-
anisms are applied to the machine. The
transverse bridge is enlarged at its end por-
tions, as indicated at 8, and one face of the
bridge 1s curved on a radius struck from the
center of oscillation of the shuttle-bar 9, said

curved face of the bridge being indicated at

10 in Fig. 2 and forming a race for the shut-

tle.  The bed-plate 5 immediately over the

shuttle-race is provided with the usnal slot
11 and with guideways adapted to receive
the shuttle-race slides 12, and adjacent to the
slot 11 the bed-plate is provided with a coun-
tersunk needle-plate 13, the latter having a

slot 14 to accommodate the dog of the feed

mechanism to be presently described. (See

Fig. 5.) ' -

20

The transverse bridge 7 is enlarged or

widened at the front portion of the machine,
as indicated at 15, and this bridge is formed
with a longitudinal slot 16, a shorter longitu-

- dinal slot 17, a transverse slot 18, and an-

other transverse slot, 19, said slots 1819 being
indicated by dotted lines in Fig, 2 and the
slot 18 extending through the longitudinal
slot 16, while the other slot, 19, intersects with
both of the longitudinal slots 16 17, as will be

- understood by reference to Fig. 2.

30

~at a point between the short slots 21 22,

20 designates a feed-bar, which is fitted
slidably 1n the longitudinal slot 16 of the
bridge and is capable of a combined recipro-
catory and pivotal movement therein. This
feed-bar is provided at its front end with a
short longitudinal slot 21, at its rear end with
a similar slot 22, and in its lower edge with
a notch or recess 23, the latter being situated
In

- one face or side of this feed-bar 20 is formed

{0

35

a vertical dovetailed recess 24, the latter be-
ing situated -between the slot 21 and the re-
cess 23, and 1n this recess is received the dove-
tailed shank 25 of the feed-dog 26, the latter
being shown more clearly by Figs. 7 and 8.

‘The shank 25 of the feed-dog is attached to
the feed-bar 20 by sliding it into the dove--

tatled recess 24 until the lower edge of the
~-4eed-dog rests npon the top edge of the feed-

bar, the position of these parts being indi-
cated more clearly by FFig. 6, while the dove-
tailed recess 24 is shown in the plan view,
Fig. 2. | ‘ |

In my improved reversible feed mechan-

1sm 1 employ a feed-dog having a working

face of peculiar construction, the same being
represented more clearly by Figs. 5,6, and 7
of the drawings. The upper active face of

- this feed-dog is formed with a plurality of
- teeth or serrations 27 28, the same being

bo

grouped in pairs and the adjacent pairs of
teeth being separated by slots or depressions
29. 'The teeth 27 are all ineclined in one di-

~-rection, while the teeth 28 are inclined in an

opposite direction, and as the reversely-in-

clined teeth are disposed in pairs it will be

seen that the active face of the feed-dog is

748,431

each groove being bounded by a tooth 27,
while the other side of the groove is bounded
by the tooth 28 of the pair. Thesharp edges

of the teeth 27 28 terminate in the same hori-

zontal plane, and the peculiar construction
and arrangement of the teeth enable the dog
to feed the material in one direction or the
other, according to the direction in which the
feed-bar 20 and the dog are driven by the
other parts of the improved feed mechanism.

‘The feed-dog 26 plays freely in the slot 14 of

the needle-plate and, with this dog, codper-
ates the presser-foot 30, which is carried by
the presser-foot bar 31, mounted in the head
32 of the arm 33. (See Fig. 1.)

The feed-bar 20 is movably held atits rear
end in the slot 16 of the transverse bridge by
a screw or pin 34, which is fastened in the
bridge 7 and passes through the slot 22 at

the rear end of said feed-bar, said pin 34 per-

mitting the feed-bar to have slidable and piv-
otal movement with respeect thereto. The
front end of the feed-bar is upheld in the
slot 16 by the driving-bar 35, the latter Pass-
ing loosely through the slot 19 of the bridge
and the slot 21 of said feed-bar. This driv-

ing-bar 35 operates toimpart a vertical move-

ment to the feed-bar 20 and the dog 26, and

| sald bar 35 ranges longitudinally of the hed-

piate on the under side thereof and parallel
to the shuttle-bar 9. The driving-bar 35 is
peculiarly fashioned to impart the lifting
movement to the feed-bar and the feed-dog,
and in one embodiment of the invention I
provide this driving-bar with an offset or
crook 37, the latter forming a cam-surface
which 18 arranged to play loosely through
the slot 19 and to impinge or ride against the
slotted edge 21 of the feed-bar. The cam-
surface 37 of the driving-bar 35 is shown more
clearly by Figs. 1 and 16, and when the driv-
ing-bar 35 is moved in one direction the cam-
surface 37 thereon operates on the feed-bar
20 to lift the latter on the axis afforded by
the pivot 34, thus raising the dog 26; but as

-sald bar 35 ismovedintno opposite direction

the ecam-surface 37 is withdrawn from en-
gagemeont with the bar 20 and the latter is
lowered, so as to partly withdraw the feed-
dog 26 below the plane of the needle-plate 13,
This driving-bar 35 is supported at one eud
by means which will be hereinafter described,
and the other end of the bar is provided with
a short longitudinal slot 38, through which
passes a pivot-pin 39, that is clamped or se-
cured firmly to said slotted end of the driv-
Ing-bar. Thispivot-pin39ismounted loosely
in a short offstanding arm 40, which is made
In one piece with the shuttle-bar 9, and when
this shuttle-bar is driven the arm 40 is rocked
back and forth toimpart reciprocating move-

ment to the driving-bar 35, thus making said
driving -bar impart the rising - and - falling

70
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movement to the feed-bar and the dog car- -

ried thereby. The provision of the slot 38
in the driving-bar 35 allows a limited adjust-

formed with a series of grooves, one side of | ment of this driving-bar with relation to the
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pwot 39, thug reg ula,tmg the pomtwn of the | through the undel mde of the bed plate, SO
_cam-surfaee 37 wwh respect. to the slotted

end 21 of the feed-bar 20.

41 designates an ad]ubtmﬂ'-plate which is
fitted snugly in the longmldmal slot 17 of

the bridge 7. This plate 41 is arranged in

the bridge to extend to the front edge of the
bed- plate, and it lies parallel to the front
‘portion of the feed-bar 20. (See Fig. 2.) The
plate 41 is adjustable in the slot of bhe bridge-
| to have a limited rising-and-falling move-
- ment therein;
plate remains in a stationary position when
the feed mechanism is in motion, the said
plate 41 serving as the gnide and the support

but- normally this adjusting-

for the free end of the driving-bar 85. The

plate 41 is provided with molmed slot% 42,

~ through which are passed suitable serews 43

20

‘that are secured in the bridge 7, said screws

Serving to hold the plate 41 i'ﬂ position to

- rise and fall when the plate is adjusted by

“able plate 45.
vided with a wide slot 46, which registers
with the slot 44, and the pldte 45 is further-
“more provided with a short slot 47, through"
| ploy a series of teeth or serrations 62 on one.
edge of the bar.
cured firmly to an enlarged portion 8 of the
bridge by suitable serews, and this plate is
provided with a lip 64, having a serrated edge
65, the latter being in opposing relation to
the serrations 62 of the adjustable bar,
toothed edge of the bar is normally held in
engagement with the corresponding edge of
the locking -plate by a retractor, which is

™ the plate 41.
- adjustably to the plate 41, so that it may be
raised or lowered thereon, and in the slot 46
of the plate 45 is received the end of the dri 1v-

_35

_4_0

the regulating-bar, to be hereinafter de-
scribed. The plate 41 is provided with a slot
44, which alines or registers with the slot 21
in the feed-bar 20, and against this slotted
part of the guide-plate is secured an adjust-
This adjustable plate i8 pro-

which passes a screw 48, that is secured in
The screw fast:_ens the plate 45

ing-bar 35, whereby said plate 45 may be

raised or lowered on the plate 41 to regulate

the elevation of the driving-bar 35. From

this description it will be understood that

the free end of the driving-bar 85 passes

through the slot 21 of the feed bar, the slot
44 of the plate 41, and the slot 46 of the plate
45, and that the plates 41 45 codperate in
'-llmltmn' the driving-bar 35 to movement in

A reetllmedr path, thus making it possible
for the cam-suface 37 of said bar 35 to im-

part the desired rising-and- fallmn' motion to

~the feed-bar and the dﬂﬂ" |

._ ,__5 )

The guide-plate 41 is prowded in its top_.
edge and near the front end with a noteh or
- recess 49, in which is loosely fitted .the ad-
- This adanth-bar is ar-

justing - bar 50.

~ranged in a horizontal position below the bed-

55

60

~plate 5, at the front edge thereof, said bar ex-
tendlng longitudinally of the bed- plate and
having its end portions bent or deflected |
downwardly, as at 51 in Fig. 3.

capzble of a limited endwise and pivotal
movement, and the rear bent end 51 of said

baris pivotally attached at 52 to a dovetailed.

slidable block 53. (See Figs. 2 and 3.) The

block 53 18 qnuu'ly received in a dovetailed
“guideway 54, which is plowded on the under
“side of the hed plate 5 at a point adjacent to
the upught post 55 of the arm 33, and this
| bed pia;te i3 provided with a 10ngit-udinal- slot
This slot opens |

(See Fig gs. 2 and 5)

ries of knobs 61.

The bar is |

as to eommumeate with the guideway 54, and

the bed-plate is provided with a ﬂ'raauated
seale 57 adjacent to one edge of sa.ld slot 586.

The dovetailed slide 53 is movable freely in
an endwise direction in the gunideway 54, and

the position of this slide 43 may be regulated
within certain limits by the employment of
the stop-screws 58, the latter passing through

the slot 56 and having suitable thumb-nuts

on the upper side ot the bed-plate.

It will be seen that the adjusting-bar 50 i is
ddapted to move pivotally on the slide 53 and
that it is capable of an endwise movement

with said slide when the latter is shifted in

the guideway, such endwise adjustment of
the bar and the slide being regulated by the
stop-screws 58.
a suitable finger-plate 59, having short arms
60, which are fdstened to the bar,
ﬁnﬂ'er-plate is preferably provided with a se-
The finger-plate extends
90.
the adjusting-bar, so thatits knobs 61 will ex--
tend beyond the front edge of the bed-plate
and be within convenient “reach of the oper-
The bar 50 is adapted to be
locked hxze'dly in position when the feed mech-
anism is in motion, and as one means for

The bar 50 is provided with

and this

downwardly from and is disposed parallel to

ator’s hand.

locking this bar in any desired position I em-

A locking-plate 63 is se-

shown in the form of a spring 66, arranged

to act against a plunger 67, whlch is hOlled.
1In a recess 63, provided 1n an end portion of
the bridge 7, as shown by Fig. 2.

normal]y lmpe_l‘a the plunger 67 into engage-

ment with the back edge of the adjusting-
bar 50, so that the serrated edge of the bar
1is held in en gagement with the loekmw-plate,_
‘but when it is deslred to adjust the bar 50 it

is necessary to press inwardly on the finger-
plate 59 to withdraw the serrated edge 62
from the plate 63 and compress the spring

66, thus turning the bar 50 on its pivot 52,
after which the bar and the slide 53 may be
moved endwise.

The spring

70
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The end portion of the bar 50, which passes

through the notch 49 of the U'mde-plate 41,is
__pwobally connected with a reversing dewce
of the feed mechanism, and the ‘%Wlﬂﬂ‘ln“dd

justment of this bar 50 on the pivot 52 im-
partsthedesired rising-and-falling movement
to the gnide-plate in a way to lower the bar
35 and the feed-bar 20, with its dog 26, before .
the bar 50 is moved enwise to ad,]uat the re-

versing-lever, whereby the feed-dog is adapt-
ed to be withdrawn from the work quickly

‘and before the feed meehamsm is reveued

125

:_130'
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20

to change the direction of movement of the 7 end of the shaft.

feed- dog

70 designates a pivot-bearing plate whlch |

is arranﬂed in a horizontal _pOSIIJlOIl on the
ander side of the bed-plate, near one end

thereof,sald plate resting against the depend-

ing luws 69, which are mtegr&l with the bed-

. plate and the bearing-plate being secured by

serews 69* to the lugs, as mdlcated more
clearly by Figs. 1 and 4. Depending from
this bearing-plate is a bracket 71, having the
angular form shown by Fig. 4, said bracket
being secured to the under side of the bear-
ing- pla,te 70 by the screws 712, |

72 designates a shiftable cam which is in
the form of a disk, as shown by Fig. 2, said

cam being prov.ided in its under surface with

a straight transverse groove 73 and also pro-
vided mtb an upstanding stad 74, which is
mounted in the bearin g-plate 70 to turn freely
therein, whereby the cam 18 disposed below
the bearing-plate and pivotally connected
thereto. The stud 74 of the cam extends

above the bearing-plate, and on this extended |

portion of the stud is rigidly secured a gear-
segment 75, the latter being shown by Fig. 6
as provided with teeth extending only part

-~ way around its circamference.

30

35
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45

The reversing-lever of the feed mechanism
i8 indicated at 76, the same being arranged
in a horizontal position, as shown by Fig. 2,

and provided with a fulerum-stud 77, that is

loosely supported in the pivot-bearing plate

70. One end of this lever is enlarged to form

a gear-segment 78, which meshes directly
with the gear- seﬂ'meut 75, thus providing
means for turning the cam 72 on its axis. The
other end of this reversmmlever 76 is extend-
ed or prolonged through a suitable opening
in the front side of the depending rib 6, and
this end of the lever is provided with a short
slot 79, which loosely receives the stud 80 on
one end of the adjusting-bar 50, said adjust-
ing-bar being thus shiftably and loosely con-
nected with bhe reversing-lever,

- 81 designates a driving-rod arranged to im-

- part the back-and-forth “motion to the feed-

50

95

60

bar 20 and the dog 26. This bar lies below
the bed-plate and parallel to the shuttle-bar
9. ®Said driving-bar extends loosely through

the slot 13 of the bridge, and at one end of |

the bar 1t is provided with a stud, which car-
ries a friction-roller 82. The end of the bar
which 1s equipped with the friction-roller is
adapted to ride upon the bottom portion of
the bracket 71, so that it will be supported
by the wall of the slot 18 and by the bracket,
and this frietion-roller 82 is fitted to move
freely in the slot 73 of the reversing-ecam 70.
The driving-rod 81 extends rearwardly be-
low the hollow post 55 of the machine-arm,
and in the lower portion of this postis mount-
ed a tubular rocking shaft §3. Said shatt is
arranged in a horizontal position, and it is
provided with two arms 84 85, the first-named
arm, 84, being arranged at the middle portion

748,431

(See Figs. 1 and 2.) The
depending arm 85 of the rock-shaft is loosely

connected to the rear end of the driving-bar
81, 80 as to impart endwise movement 130 the

latter. The shatt 83 and 1ts arms 84 85 pro-
vide a bell-crank connection between the
driving-rod 81 and a vertically-movable bar
86, the latter being disposed in a vertical po-
sition within the hollow post 55. The post
55 1s provided at its lower portion with ver-
tical guideways 87, which are preferably in-
tegral with said post, and the vertical bar 86 is
provided with flanges 83, which are fash-
ioned to fit snugly in the guideways 87, thus
slidably confining the lower portion of the
vertical bar 86 to vertical movement within
the post. Said bar86is, furthermore, slotted
or bifurcated atits lower guided portion and
in this bifurcation is loosely fitted one end
of a link 89, the same being pivotally con-
nected at 90 to the bar 86, while the other
end of the link is pivoted at 91 to the arm 84
of the bell-crank of the rock-shaft. 7The up-
per part of the bar 86 is enlarged to form a
head 92, in which is produced a recess Y3
and a transverse slot 94, said slot permitting
the driving-shaft 95 to pass through the up-
per part of the bar 36, whereby said upper
end of the bar is slidably confined by the
shaft. This driving-shaft extends through

‘the arm 33 in the ordinary way for the pur-

pose of being operatively connected with a
needle-bar 96 and at one end of the shaft is
secured the fly-wheel 97 and the grooved pul-
ley 98, these parts being ordinary in the art.

The shuttle-bar 9 may be driven by any
snitable devices from the driving-shaft 95,
but, as shown, I employ a vertical lever 99,

‘which is fulcru med at 100 in the post 55, the

lower end of said lever being operatively con-
nected with the shuttle- b&l 9, as shown by
Figs. 1 and 2.- The vertical bar 86 1S pro-
vided with a longitudinal slot 862,
by dotted lines in Fig. 4,) and through this
slot passes the pivotal support of the shut-
tle-driving lever 99. The bar 86 and the le-
ver 99 are driven by a combined cam and ec-
centric, (indicated at 101 102,) said parts be-
ing made of a single pilece of metal and se-
cured to the shaft to rotate therewith aud to
engage, respectively, with the lever 99 and

the recessed part 93 of the vertical bar 86.
The cam 102 is preferably shaped as shown

more clearly by Fig. 10, and said cam is
adapted to actuate the bar 86, the bell-crank,
and the driving-rod 81 for the purpose of re-
ciprocating the feed-bar 20 and the dog 26 in
harmony with the rising-and-falling motion
given thereto by the driving-bar 35, and also
in unison with the sewing mechanism actua-
ted by the shuttle-bar 9 and the needle-bar 96,

The direction in which the feed mechanismn
is operated is determined by the position of
the cam 72 and the direction of operation of

(indicated
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the driving-bar 81; but after the cam shall

have been adjusted to the desired positionit

of the shatt, while the other arm, 85, is atone i is held stationary by the lever 76 and the ad-
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* justing-bar 50, which is held in locked en-

gagement Wlﬂ‘l the plate 63 by the spring 66.

- Wlth thecam 72 in the position shown by Fig.

~ 20and the dog 26.

2 the groove 73 is in line with the plane of mo-
tion of thedriving-bar 81,and this barisfreeto
reciprocate without influencing the feed-bar
- To make the feed-bar and

. the dog reciprocate in one direction,the bar 50
- is manipulated by hand to free it from en-

[ Re

gagement with the locking-plate, and this op-

. eration lowers the guide-plate 41, so as to de-

press the dog 26, and then the adgustmg—bm 1S

- moved endwise inone direction with theslide

53, whereby the lever 76 is turned on its ful-
crum and the gear 78 acts through the gear

75 to turn thecam 72 one wayvin ordel to move

the groove 73 to an inclined position relative
to the path of the bar 81, after which the bar

- 50 1is again locked in engagement with the

- 20, because said bar 81 passes through and.

30

plate 63. When the bar 81 is driven by the
vertical movement of the bar 86, it is deflected
by the cam-groove 73 in a lateral direction,
the roller 62 riding in said cam-groove. The
back-and-forth lateral motion of the bar 81

takes place simultaneously with its endwise

reciprocation, and said bar 81 thereby im-
parts the desired movement to the feed-bar

engages snugly with the noteh 23 in sald feed-
bar. The feed-bar 20 and its dog 26 are ca-

-pable of four motions - under the aetlon of the

driving-bars 85 and 81, and these bars are

“actuated by the r eciprocabinw bar 86 and the

35

shuttle-bar 9, so as to give the desired rising-
and- falhnn'and back- a,nd forth movements to
the feed-bar. The rising motion is first given
to the bar 20 and dog 26 by the ecam-surface

~on the bar 35. The bar 81 then becomes effec-

40

45

‘tive in moving the feed bar and dog in one

direction. The bar 35 then withdraws its
cam-surface from the feed-bar and allows the

feed-dog to fall, and finally the bar 81 is re-

versed to return the bar 20 and the dog to the

former position, after which the operations

are repeated indefinitely. The extent or de-

oree of lateral deflection of the bar 81 is de-
termmed by the degree of adjustment im-

- parted to the ﬂ'rooved cam 72, and the amount

of lateral deﬂeet.wu' of said drlvmg bar 81 de-
termines the length of the stiteh. If the
grooved cam 72isturnedataslightangle tothe
path of the bar 31, it is ewdent nhat a short

~ stiteh will be produeed but if the grooved
~cam is turned so as to make its groove lie at

55

an abrupt angle to the path of the driving-
bar the latter will be correspondingly and
increasingly deflected from its path and the

~ stiteh will be increased. To reverse the mo-
- tion of the feed mechanism without stopping

6o

the machme or slaekemnﬂ' its speed, bhe bar

and the lever 76is thereby turned in order to
partially turn the cam 7 2 to a position where
its groove will be inclined in an opposite di-
rectwn to the path of the driving-bar 81, and
under either adjustment of this cam 72 the
length of the stitch may be regulated by shift-

S

ing the cam to a more or less inelined posi-
‘nlon
the cam and the driving-bar 81 may not only
be adjusted to reverse the direction of oper-
ation of the feed mechanism, but the position
of this cam also regulates the length of the

5 r

It will therefore be understood that

70

stitch under either adjustment, so as to eon- -

trol the stitch when the feed mechanism op-
erates in a forward or back direction.
Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |
1. Areversible feed mechanism for sewmg-

machines, comprising a feed-bar carrying a
feed-dog,

75

30

means for imparting four-way mo- -
tion to said feed-bar, shifting devices for re-

versing the oneration of the feed-bar by chang- -

the back-and- f01 th motion thereto,and means
controllable by said shifting de‘vices forlower-

ing the feed-bar and feed-dog prior to the re-

versal of the direction of motion of the feed-
bar.

2. Areversible feed mechanism for sewing-
machines having a feed-bar, a feed-dog mov-
able with said bam means for i imparting four-

9o

way motion to sald feed-bar and including a

driving-bar and a shiftable cam with Whlch
said driving-bar is slidably engaged, an ad-

justing-plate, another driving-bar engaged
slidably with said adjusting- pla,te and means.

controllable at will and connected operatively

with the adjusting-plate and with the shift-

able cam for successively withdrawing the
feed-dog from the plane of feed of the work
and for reversing said cam, whereby the di-
rection of movement of the feed dog may be
reversed.

8. A reversible feed mechanism for sewing-
maehmes comprising a feed-bar having a

ICO

105

feed-dog, a-driving-bar"for imparting rising-

and-falling motion to said feed-bar, a shift-

able cam having a groove, another driving-
bar slldably fitted to said grooved cam and
engaging with said feed- bar means for lower-
ing the feed-bar and feed-dog, and control-

110

lmﬂ' devices connected with said cam and with

said lowering devices for actuating the latter
prior to changing the position of the cam.

4, Areversible feed mechanism for sewing-
machines, comprising a feed-bar carrying a

dog, a driving-bar for imparting rising-and-

falling motion to said feed-bar, a shiftable

11§

120

cam having a transverse guideway, another -

driving-bar slidably fitted to said guideway
of the cam and engaging with said feed-bar,

means for imparting reci procating movement .

to said driving-bars, an ad] nstmg-plate capa-

125

ble of a rising- a,nd-fa,llmg movement and con-

nected with S&ld first driving-bar, and means .

controllable at will for lowermﬂ' the adjusting-

plate and for shifting the relanlon of said cam -
to said second drwmg-bar whereby the feed-

bar and dog may be lowered by the adjust-
mg-plate previous to the reversal of the cam.

5. A reversible feed mechanism for sewing-
machmes, comprising a feed-bar carrying a .

130
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feed-dog, a driving-bar for imparting rising-
and-falling motion to said feed-bar, another
driving-bar connected with the feed-bar, a
cam having a transvergse guideway in which
the second driving-bar is slidably fitted, a
rising-and-falling adjusting-plate with which
the first driving-bar is slidably engaged, and
a controlling-bar connected operatively with
the adjusting-plate and with said cam for
lowering the adjusting-plate, the first driv-
ing-bar and the feed-bar prior to the reversal
of the cam. _.

0. A reversible feed mechanism for sewing-
machines, comprising a feed -bar having a
feed-dog, a driving-bar for imparting rising-
and-falling motion to said feed-bar, another
driving-bar slidably connected with the feed-
bar to move the latter back and forth, a cam
having a gnideway in which the second driv-
ing-bar is slidably confined, a lever geared to
sald cam to axially turn the same, a rising-
and-falling adjusting-plate with which the
first driving-bar is slidably engaged, and an
adjusting-bar connected with the adjusting-
plate and with said lever for lowering the
adjusting-plate prior to the reversal of the
cam. - -

7. Areversiblefeed mechanism forsewing-
machines, comprising a feed -bar having a

feed-dog, a driving-bar for imparting rising-

and-falling motion to said feed-bar, a pivoted
cain having a guideway and a gear member,
a second driving-bar slidably connected to
the feed-bar and to the guideway of said cam,
an adjusting-plate having slidable-engage-
ment with the first driving-bar, an adjusting-
bar having operative connection with said

- cam and with the adjusting-plate, and means

40
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for locking said adjusting-bar in predeter-
mined variable positions. |

8. Areversible feed mechanism for sewing-
machines, comprising a feed-bar having a

feed-dog, a driving-bar for imparting rising-

and-falling motion to said feed-bar, an ad-
justing-plate with which said driving-bar is
slidably engaged, a shiftable cam, another
driving-bar slidably engaged with the feed-

bar and the cam, an adjusting-bar having op-

erative connection with said adjusting-plate
and said cam to change the positions of the
plate and the cam, a locking device engaging
with said adjusting-bar, and means for nor-
mally holding said adjusting-bar in fixed en-
gagement with said locking device.

9. Areversible feed mechanism forsewing-
machines, comprising a feed-bar carrying a
dog, two driving-bars connected with said
feed-barforimparting four-way motion there-
to, a shiftable cam to which one driving-bar
18 slidably fitted, an adjusting-plate having
the other driving-bar engaged slidably there-

with, a slidable adjusting-bar connected to

- sald adjusting-plate, operative connections
- between said adjusting-bar and the shiftable

cam, and means for locking said adjusting-
bar in predetermined variable positions.

748,431

ing-machines, comprising a feed-bar carrying
a dog, two driving-bars fitted to said feed-bar
for imparting four - way motion thereto, a
cam with whiech one of the driving-bars is
slidably engaged, a slotted adjusting-plate
with which the other driving-bar is slidably
engaged, an adjusting-bar capable of a piv-
otal and slidable motion and connected with
saild adjusting-plate to shift the latter and

thereby raise or lower the said plate and the

feed-dog, and connections between the ad-
justing-bar aud the cam for reversing the lat-
ter subsequent to lowering the adjusting-
plate.

11. A reversible feed mechanisin for sew-
ing-machines, comprising a feed-bar carrying
a feed-dog, a driving-bar having a cam-sur-
face arranged to engage with said feed-bar
and impart rising-and-falling motion thereto,
a shiftable guide-plate in which said driving-
bar is slidably fitted, means for imparting
back-and-forth motion to said feed-bar, and
adjusting devices connected with said means
and with said guide-plate to first lower the
feed-dog and thereafter change the direction
of operation of the means which imparts the
back-and-forth motion to the feed-bar.

12. A reversible feed mechanism for sew-
ing-machines, comprising a feed-bar carry-
ing a feed-dog, an adjusting-plate mounted
for rising-and-falling movement in a path
parallel to sald feed-bar, a driving-bar hav-
ing a cam-surface and engaging slidably with

‘the feed-bar and the adjusting-plate, a cam,

another driving-bar connected with the feed-

~bar and slidably fitted to said cam, an ad-

justing-bar connected with the movable ad-
justing-plate, and conrections between the
adjusting-bar and said cam tochange the po-
sition thereof relative to the path of one driv-
ing-bar.

13. A reversible feed mechanism for sew-
ing machines, comprising a feed-bar having
a feed-dog, an adjusting-plate, a guide-plate
adjustably mounted for rising -and - falling
movement on the adjusting - plate, a cam-
formed driving-bar engaging with said feed-
bar and with the adjustable guide - plate,
whereby the elevation of thedriving-bar may
bedetermined, a shiftable cam, a driving-bar
engaging with the feed-barand said cam, and

adjusting devices having operative connec-

tions with the adjusting-plate and said cam
forlowering the adjusting-plate and the feed-
dog prior to reversal of the cam.

14, A reversible feed mechanism for sew-
ing-machines, comprising a feed-bar carry-
ing a dog, a shiftable cam, a driving - bar
slidably engaging with said feed-bar and
with said cam, a vertiecal bar limited to slid-
able movement in a vertical path, a driving-
shaft having a cam for imparting motion to
said vertical bar, a bell-crank connected piv-
otally at one end to said vertical bar and hav-
ing a pivotal connection at its other end with

| said driving-bar, means for adjusting the po-

- 10. A reversible feed mechanism for sew- | sition of said shiftable cam, and means for
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imparting rising-and-falling motion to said

__ feed-bar.

- 15. A reversible feed mechanismn for Sew-
ing-machines, comprising a bed-plate,a block

fitted slidably thereto, means on the bed-:

plate for limmiting the slidable adjustment of
said block, an adjusting-bar pivoted to the
block and capable of a pivotal and endwise

movement relative to the bed - plate, codp- |

erating devices on the bed-plate and the ad-
justing - bar for locking the latter against
movement in either of a series of adjusted
positions, a feed-bar having a dog, means for

imparting four-way motion to said feed-bar

and including a driving-bar and a shiftable

~cam, with which cam the driving-bar is slid-

ably engaged, and devieces connecting the
adjusting-bar operatively with the feed-bar

and with the shiftable cam and effective on

the slidable adjustment of the adjusting-bar
in withdrawing the feed-dog from the path
of the work and reversing the position of the
cam. | - -

16. A reversible feed mechanism for sew-
ing - machines, having a bed - plate provided
with a transverse bridge having longitudinal

- slots, a feed-bar slidably confined in one slot
and carrying a feed-dog, an adjusting-plate

30

by said adjusting-plate and having a cam- |
relative to the feed-bar, another driving-bar

35

fitted in the other slot to have up-and-down

movement therein, ashiftable cam, a driving-
bar connected with the feed-bar and slidably
fitted tosaid cam, another driving-barguided

surface to ride against the feed-bar, and an
adjusting-bar operatively connected with the

adjusting-plate and said shiftable cam.

4G
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17. In a sewing-machine, the combination
of a hollow arm, a bed-plate, vertical guide-
ways, a reciprocatory bar slidably fitted to
said guideways and limited to vertical move-
ment thereby in said arm, meauns for impart-
ing movement to said bar, a feed-dog, means

to impart rising-and-falling motion to said

dog, a shiftable cam, a driving-barconnected
to the cam and the dog, and a rocking lever
connected to said reciprocatory bar and the
driving-bar. -~ o |

18. In a sewing-machine, the combination

~ with a driving-shaft, of an eccentric having

A5

a cam connected therewith, a shuttle-driving
lever actuated bysaid ecceentric and adapted
to drive a shuttle-bar, a vertically-recipro-
cating bar guided for slidable movement in
a vertical path and driven by said cam, a

driving-bar, a bell-erank connecting the ver- |

tical reciprocating bar with said driving-bar,

g feed-dog, a shiftable cam connected with

6o

the driving-bar, and means connecting the

feed-dog and the driving-bar. .
19. In a sewing-machine, the combination

with a bed-plate, of a pivot bearing-plate |

- fixed thereto, a normally stationary cam piv-

| oted to said bearing-plate, a bracket fixed to
the bearing-plate, a driving-bar supported

by the bracket and slidably engaging with
said cam, means for axially turning the cam
and reversing the relation thereof to said
driving-bar, a feed-dog actuated bysaid driv-
ing-bar, and means for imparting rising-and-
falling motion to said feed-dog. = |

20. In a sewing-machine, the combination

_

of a shuttle-bar having an arm, a feed-bar

carrying a dog, a driving-bar connected ad-

justably and pivotally to said arm of the

shuttle-bar for actuation therebyand having

“its other end portion engaged slidably with

the feed-bar for imparting rising-and-falling
motion thereto, an adjusting-plate limited to
rising-and-falling movement and having said
driving - bar connected slidably thereto, a
shiftable cam, another driving-bar slidably

75
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engaged with said cam, and the feed-bar for

imparting back -and - forth motion to said
feed-barin unison with the rising-and-falling

motion imparted thereto by the first-named

driving-bar, and means operable at will for
shifting the adjusting-plate and reversing
the cam sequentially. | |

21. In a sewing-machine, the combination
with a feed-barcarryinga feed-dog,and means
for imparting four-way motion to said feed-

‘dog and including a shiftable cam and a

driving-bar which is engaged slidably with
the feed-bar and the cam, of an adjusting-
plate limited torising-and-falling movement

go

95

having slidable engagement with said ad- .

justing-plate, and means controllable at will

‘and connected operatively with the shiftable
cam and the adjusting-plate for lowering the

latter and subsequently reversing the cam.

- 92, In a sewing-machine, the combination

with a feed-barcarryingafeed-dog,and means
for imparting four-way motion to said feed-

bar and including a shiftable cam and a
driving-bar having slidable engagement with

said ecam, of an adjusting-plate limited to
rising-and-falling motion relative to the feed-
bar, another driving-bar having slidable en-
gagement with the adjusting-plate, an end-
wise shiftable and pivotal adjusting-bar en-
caging slidably with the adjusting - plate,
means connecting said adjusting - bar with
the cam for reversing the latter, and means

for locking the adjusting-bar in either of a

series of adjusted positions. |
In testimony whereof I have signed my

name to.this specification in the presence of

two subseribing witnesses. |

WILLIS AUSTIN SMITH.
Witnesses: | ' |

JNo. M. RITTER,
-~ H. T. BERNHERD.
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