Sheet 1.

'3 Sheets
‘Patented Jan. 5, 1897.

F. H. RICHARDS.
SEWING MACHINE,

No. 574,574,

(No Model.)

17 1
TA" ™~ & y
. IS Jons Tl u A F IR Q- X,
enob L 3
@ f...nh ﬂ..lu.“..... r..”.______,__:_:__....i__ .fm . I/
| .
. \
| mQ\ % _~ ,_ e / )
(== _ L / _ “....J...._III!.... ﬁh ‘_JV W
— P o)
== - — — = == = 1 [ w
i ! | - ] . _— \
% “ | A 1 .\\\\ﬂNQ _ \Q. - / .
g sl 14 _ = X LAY ..
PR i R R P — | _ B
...... 27 e R il — g O SR A - b RN
TTTTTTTN : e e — 7 e —— e s 2 — e e frm e e pndgniolmplmmiys s S e —==3 |
RN J..ﬁ d | U _ o>l . /2 a |
AN ’ N [ 1 4 : sN ¢ |\ "
\ ' ...._. ,__#_ \“lll_.. _ __ hv - —.
M Il |
. ‘ f_ ’

: -t
et T e . — N J—

| I ——— L B —
"'—-
"'ﬁ-_#
I
k
pln

. : f
“ ]
%
_ _ _ :
o :

Ny ...______.ll.l.l._. —_— m
W_Q. . | “ : i “ “._.._.Il |IJ ;
_ _ b . il | i _ m..
| _ 72 m ] E
-l 7 L m
Y by ¥ __ i || 2

. . _ |
N e e o e e e e 4 _ .1— L
e e e ——— o __ . ) I “— _._ nu
1 _ . | G

S !
. { | m.l _ _ | _ T
. | | . [ || B
~ | 1 _ I ! by 2
’ . N I 1 m ] ~~ =
} ] Hm _ _.._f..... ! \.....l_ 0
- ..__\H..\_..... J-_.____.._._ llllllllllllll \l\._ _- — ”
g e e L L T T T e e e - P F

— e . T T T T T e ——— ,

Fli b |

i
)| Sowon / " 1
- f- 1 74 N
11 15 iR =
L e T DI sS4
_fH.*v : I...I-lll.l.l-ll...lll.ll.._ll.llllllnll..ll..l. . ! fﬂl *i—.-l_ - -
Iil.I[I IIIIIIIIIIIIIIIIII | . : — -_u . l.
A S 1 Pl n&. . y 1Tl n-d
e e v M -1l o
e e G TP e Lkl W V.
Lt n.m_H..u. w.lnll...l.lll.l.l.lrlll. - _rJ._ .ui-
= “\\..\H-“ i n...mﬁ“m..__ . | - S —— i} - S
E t o . - ——
tr |t i Wﬂl I | Mt g . N
% ol . n nurﬁ
I.I—l - — [ | . -
=== 7017 S
v
dlaW




- 8 Sheets—Sheet 2.

F. H. RICHARDS.

(No Model.)

Patented Jan. b, 1807,

SEWING MACHINE.

No. 574,674,

—_— —ema s e Erw - = A . Ew T

' |
]
= =

:'":.__"..T:T:'_ﬂ

——

———
I|l||||.I|I|||I||I|1I.-||I|l.||I-.I|-|II

—
l-l.ll_l.ll.lll.ll
II.I.I..l..II.

— " e A lly e :

&

N =——ru
—

= ~ . .
N\ . X
rﬂiW/ MMJM ~— = -
.\..,..,,.../7 = NN - _

- ﬁn,m:—!ﬁ\\\s\.\h_ _mﬁ,.\.._______,' — i1
I, RN

V-

s T T .
L7
\ .
o ”
ry -
§ [y \
\ /

11. '
ALY
Ty N

—
L]

fnventor

Ut tnesses

WASHINGTON, D. C.

THE NORRIS PETERS £0O., PHOTOLITHO.,




(No Model.) 3 Sheets—Sheet 8.

 F. H. RICHARDS.
_ _ _ ‘ | __ SEWING MACHINE. -~ _
| - NO. 574,57'4. - . | . Patented Jan. 5,'_1897.

SSSSSSa-6 5 X4 7

N Ty i rda L/
sl (IS MW Aem ., M| ik
4 | \Q /Aa{{é%gltmmqum||lg§§§=gg 20 7 N INEL=) 73 |

il gy

A .. 2
2 R 1 é\ LV 5/ il G
YOOI N “m\\ “a@G | g o 9
Nl \iZEzn\t, I A N
=1 § X Figll Flig.l1 Y
AR Z ? AN ' \ .. SR
'%,- V%g ;} . | \‘ , -":‘ I, ‘_?‘ 4" l .L _.
e 1 . g :
67

ﬂ///) Fig, 9 | | et ¢ A ‘

Kan = R - M o

X
/)

// | Hll&\ N 7

5\\3%} YV
% \ ]\\“}mﬁ 78
~9

et

i
- p— —

- Jnventor

: ,wi{nes’sés

RAS PETERS CD., PHOTO-LITHO., WASHINGTON, f1. L.




L

20

4.0

5o

- 1n elevation.

- UNTITED STATES

PATENT OFFICE.

1w

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT.

SEWING-MACHINE.

SPECIFICATION forming par’ of Letters Patent No. 574,574, dated J anuary 5, 1897.
Application filed March 21, 1895, Serial No. 542,632, (No moé_[él’.)

1o wll whom it may concern:

Be it known that I, FrRaNcIS H. RICHARDS. a

citizen of the United States, residin g at Hart-
ford, in the county of Hartford and State of

Connecticut, have invented certain new and

usefullmprovementsinSewing-Machine Feed
Mechanism, of which the following is a speci-
fication. | |

Thisinvention relates to a sewing-machine
feed mechanism, one object of the invention
being to furnish an improved feed mechanism
of simplified construction and organization,
comprising a feed-lever supported near the
middle portion thereof to have a movement
of the ends thereof, and held as against ro-
tative movement about its longitudinal axis,
and an actuator for imparting movement to
opposite ends of said feed-lever.

Another object of my invention is to pro-
vide, in connection with a pivotally-su pported
feed-lever, in feed mechanisms of the class
specified, an improved adj ustably-supported
actuator for Imparting variable elliptical
movements to the outer end of the feed-lever,

and an adjusting device in opeérative connec-

tion with the actuator and operable for vary-
Ing the range of elliptical movement of said
feed-lever. | .
In the drawings accompanying and form-
ing part of this specification, Figure 1 is a
front elevation of the operative parts of a
sewing-machine with myimproved feed mech-
anism applied thereto, the framework bein o
shown in dotted lines and as if in vertical
section. Ifig. 2 is a cross-sectional view of a
portion of the sewing-machine mechanism,
taken in dotted line ¢ «, Fig. 1, and looking
toward the right in said figure, parts being
Fig. 3 is a plan view, partly in
sectlon, of my improved sewing-machine feed
mechanism, said figure showing a feed-lever,
a feed-lever carrier or connection by means
of which said feed-lever may be connected 40
the bed of a sewing-machine, a feed-dogcar-
ried at the working end of said feed-lever,
and a feed-lever actuator in operative con-
nection with the opposite end of said feed-
lever, the actuator being cross-sectioned on
dotted line b 0, Tig. 6. In this figure the
feed-dog is shown in full lines in its extreme
“advanced” position, and the actuator is

an opposite position of said parts being shown
in dotted lines. Ifig. 4 is a cross-sectional
view of the feed-lever actuator, tuken in dot-
ted line 0 b, Fig. 6, and showing the actuat-
ing-eccentric and its eccentric-strap in the
positions they occupy when the feed-dog is
substantially at ‘“mid-stroke.” Fig. 5 is a
horizontal cross-sectional view, similar to Fi g,
4, of the feed-lever actuator, showing the

parts thereof in the positions they occupy

when the feed-dog is in its extreme retracted
position. Fig. 6 is a front elevation, par-
tially in section, of the feed mechanism as
seen from below in Fig. 3, two opposite ex-
treme positions of the feed-lever being shown
in full and dotted lines, respectively. Fig.
7 13 a cross-sectional view taken in line ¢ ¢,
Fig. 0, looking toward the right hand in said
figure and showing the feed-lever-engaging
side of the cccentric-strap of the feed-lever
actuator in its ““elevated” position, or in the
position it occupies when the feed-dog is in

its lowest position. Fig. § is a view similar-

to I'ig. 7, showing the feed-lever-engaging
side of theeccentric-strap inits ‘“depressed”
position, or in the position it occupies when
the feed-dog is in its highest or effective po-
sition. Ifig. 9 is a vertical longitudinal sec-
tion of the feed-lever actuator and the regu-
lator or adjusting device in connection there-
with.  This section is taken in a line corre-
sponding with the dotted line ¢ e, Fig. 12,
which passes between the abutting end faces
of the two parts of the eccentric-strap of the
lever-actuator. Said figure shows the eccen-
tric-shifting member of the regulator in its
“lowest” position, or in position for securing
the minimum eccentricity to the eccentric
and for securing to the feed-lever the mini-
mum throw thereof.. This figure also shows,
in fulland dotted lines, a portion of the frame-
work of a sewing-machine. Fig. 10is a view,
similar to Fig. 9, of the feed-lever actuator
and the adjusting deviece therefor, said fig-
ure showing the eccentrice-shifting member
of the adjusting device in its “* mid-position,”
or in position foreffecting an increased throw
of the eccentric and feed-lever as compared
with the throw attained by said eccentric and
teed-lever when the parts are in the positions
shown in FKig. 9. Fig. 11 is a view similar to

shown in its extreme “‘retracted” position, | Figs. 9 and 10 of the feed-lever actuator and
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adjusting device therefor and shows the ec-
centrie-shifting member of the.adjusting de-
vice in its ““highest” position, or in position
to secure the maximum throw to the eccen-
tric and feed-lever. Figs. 12,13, and 14 are
cross-sectional views, similarto Fig. 3, of the
feed-lever actuator, showing three different

 positions, respectively, of the parts thereof.
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Figs. 12, 13, and 14 correspond, in so far as
the vertical position of the eccentric-shifting
member of the adjusting device relatively to
the eccentrie is conecerned, to Tigs. 9, 10, and
11, although the lateral position of the ec-
centric-shifting member is different in Kigs.
13 and 14 from the position of said members
shown in Figs. 10 and 11, this change in the
latter positions of the eccentrie-shitfting mem-
ber being effected by the rotation of the feed-
lever actuator. Figs. 15 and 16 are plan and
side views, respectively,of the eccentric-shift-
ing member of the feed-lever actuator. Ig.
17 is an isometrical perspective view of the
cccentric-strap for the eccentric shown in
Figs. 15 and 16; and FKig. 18 18 a cross-sec-
tional view, taken in dotted line ¢ d, Fig. 9,
looking toward the right hand in said figure
and showing the adjusting member for the
eccentric-shifting member of the feed-lever
actuator.

Like characters designate like parts in all
the figures of the drawings.

In the drawings only so much of a sewing-
machine is shown as is deemed necessaryfor
clearly illustrating the application and mode
of operation of my present lmprovements.

Briefly, the sewing-machine illustrated in
tlie drawings comprises a framework, (shown
in dotted lines, IFig. 1, and designated by I¥,)
which framework may be of any suitable con-
struction for carrying the working partsof the
machine; a vertically-reciprocating needle-
bar N, carrying a needle N'; a horizontal
needle-bar-actuating shaft D, journaled in
suitable bearings in the framework and op-
eratively connected with the needle-bar; a
revolubleshuttle or loop-taker S, peripherally
supported at an inclination to the path of
movement of and below the needle-bar, pref-
erably by means of peripherally - disposed
track -rolls 27', carried by suitable studs or
carriers connected with a bracket constitut-
ing the framework of the machine, a hori-
zontally-disposed shuttle-actuating shaft D’;
a revoluble driver H, carried by said shaft in
position and adapted for engaging and rotat-
ing the shuttle; an intermediate shaft D=,
operatively connecting the needle-bar-actuat-
ing shaft D and shuttle-actuating shaft D’;
a train of gears E, operatively connecting the
intermediate shaft D*and needle-bar-actuat-
ing shaft D; a train of gears ', connecting
the intermediate shaft D? and shuttle-actuat-
ing shaft D', and feeding mechanism sup-
ported intermediate to the needle-bar-actuat-
ing shaft D and shuttle-actuating shaft D?
and operatively connected with the inter-
mediate shaft D>~

"he construction and organization of all
the parts of thesewing-machine, with the ex-
ception of the sewing-machine feed and 1ts
actuating and regulating devices, may, 1n a
general way, be substantially the sameas like
parts shown and deseribed in my prior appli-
cation, Serial No. 531,931, filed December 15,
1894, to which reference may be had.

It will be obvious that my improved feed
mechanism, which is the principal constitu-
ent of my presentinvention, is applicable to
various types of sewing-machines, and that,
therefore, the invention is not limited to a
machine of the kind illustrated.

In the preferred form thereof hereinshown
and desecribed the feed mechanism, per se,
comprises a feed-lever, (designated in a gen-
eral way by I.,) which is preferably pivotally
supported approximately midway ofits length
for elliptical movement at opposite ends
thereof and held as against rotative move-
ment about its longitudinal axis; a feed-dog
carried at the outer or ‘“‘feed” end of said
feed-lever; a feed-lever actuator (designated
in a general way by L') embodying an ad-
justably-supported eccentrie having an ec-
centric-strap in operative connection with
one end of the feed-lever and the shaft D*
for said eccentric, and a feed-adjusting de-
vice (designated in a general way Dby R')
comprising an eceentric-adjusting member or
wedge W in engagementwith the eccentric of
the actuator and adapted for changing the
eccentricity of said eccentric, and a wedge-
operating device (designated in a general way
by G) in engagement with and adapted for
shifting the wedge or eccentrie-adjusting
member W toincrease or decrease the effect-
ive throw of the eccentric and for holding
said wedge in its shifted position.

The feed-lever L, which may be, In a gen-
eral way, of any suitable construction, 1S
shown having a so-called ‘“two-way” pivotal
connection near the middle portion thereof
with some part of a sewing-machine framne,
as shown in full and dotted lines at U, Figs.
1,8, and 6 of the drawings. The pivotal con-
nection is herein shown in the nature of a
‘faed-lever carrier” (designated by U) hav-
ing a horizontal pivotal connection with some
part of the sewing-machine frame If and hav-
inga vertical pivotal connection with thefeed-
lever L, as will be readily understood by refer-
ence to said Figs. 3 and 0.

The feed-dog 2, which may be of any suit-
able general conformation, is shown pivot-
ally mounted on the screw or stud x at the
forward or working end (herein shown as the
left-hand end) of the feed-lever L and as
provided with an enlarged hole or opening ¥
near its rear end to receive the shoulder of a
serew ', inserted in the feed-lever, whereby
a slight play or movement of the dog 1s per-
mitted, and said feed-dog is shown having
means in connection therewith and in connec-
tion with the feed-lever for maintaining the

| feed-dog during operation in substantial par-
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allelism with the line of its longitudinal move-
ment. Thismeans,inthe form thereof herein
shown, consists of a link 2’ in parallel dis-
position relative to the longitudinal axis of
the feed-lever and pivotally connected at one
end to the feed-dog and pivotally connected
at the opposite end thereof to the feed-lever
carrier, as most clearly shown in Figs. 8 and
6 of the drawings.

The feed-lever actuator I/, which consti-
tutes an important factor in my present in-
vention, comprises a driver or rotative eccen-
tric-actuating shaft D? a variable eccentric
J, carried upon a wedge-like eccentric-ad-
justing member W, carried upon the shaft
or eccentric-actuator D? and shiftable longi-
tadinally of the axis of movement of said
shaft and eccentrie, said eccentric having a
peripheral obliquely-disposed strap-receivin o
groove orguideway 3, and an annular eccen-
tric-strap 4, carried on the obliquely-disposed
guldeway and having a perimetrically-dis-
posed extension having a universal connec-
tion with the feed-lever L. _

As a means for adjusting the eccentric 3
transversely of the driving-shaft D?, to there-
by change the effective throw of said eccen-
tric, I have provided in connection with the
eccentric 5 an eccentric carrying and adjust-
Ing member or wedge W, which in the form

~thereof herein shown is in the nature of a
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sleeve shiftably mounted for longitudinal ad-
Justment upon the driving-shaft D2, and hav-
Ing at the lower end thereof an obliquely or
eccentrically disposed wedge portion 6, ex-
tending intoa bore7, which is formed through
the eccentric 3 in the plane of and obliquely
to the axis of rotation of said eccentrie, as
will be readily understood by reference to
Figs. 9 to 14, inclusive, of the drawings, and
as a means for shifting the wedge to change
the eccentricity of said eccentric I have pro-
vided a so-called ‘‘wedge-operating” device
or ‘‘eccentric-shifting-member-adjusting”
device G in operative connection with and
adapted for shifting said wedge W or eccen-
tric-shifting member longitudinally and for
holding said wedge or member W in its shifted
position, as hereinafter more fully desecribed.

As a 'means for securing the eccentric 3 as
against longitudinal movementrelative to the

- shaft D?* said eccentric is shown in Fig. 9

T

60

supported between a bevel-gear d?, which is
shown fixed to the lower end of the shaft D2,
and a journal-bearing 7/, surrounding the
middle portion of the eccentric - adjusting
member W. | | |

~ In practice the eccentric 3 will have at the
under side thereof, a slide 8, to fit a corre-
sponding slideway (not shown) in the upper
face of the gear d? and the eccentric-adjust-
ing member W will usually be loosely mount-
ed upon the shaft D? as shown in the draw-
Ings, (see Figs. 9, 10, and 11,) it being held
againstrotation relatively tothe shaft D? and
rotating with said shaft by reason of the
oblique disposition of the wedge portion 6 of

the eccentric-adjusting member relatively to

the eccentric 3, which, as before stated, will
have a sliding engagement with the gear d>

It will be evident that owing to this oblique
disposition of the wedge relatively to the axis

of rotation of the eccentric 3 and the shaft D2

the shaft D” cannot rotate without carrying
the eccentric 3 and the eccentric-adjusting
member W with it. | --

T'he wedge-operating device for adjusting
and locking the eccentric-adjusting member
or wedge W, in the preferred form thereof
herein shown and described, is in the nature
of astud 9, journaled for rotary movement in
a bearing 10, (see I'ig. 9,) formed in the frame
F, andsaid stud has an eccentrically-disposed
crank-pin 11 at the inner end thereof, which
engages in a peripheral groove 13 in a collar
14, fixed to the upper end of the eccentric-
adjusting member W, said collar being pref-
erably fixed to said member W by means of
& set-screw 195, as shown insaid Fig. 9. This
wedge operating and holding device will usu-

ally be removably secured in the bearing 10

by means of asliding bolt or pin 16, shiftably
carried in a transverse opening 17, formed
into the stud 9, and normally projecting be-
yond the outer face of said stud and entering
an apnulargroove 18, formedin the inner face
of the bearing 10. |

The sliding bolt 16 is normally held in en-
gagement with the wallsof the annular groove
18 by means of a bolt-shifting screw or mem-
ber 20, having a conically-tapered innerend,
and which hasa screw-threaded bearing in a
longitudinal serew-threaded opening formed
in the outer end of the stud 9 and intersect-
ing the recess in which the sliding bolt is
seated, sald bolt-shifting serew having a pe-
ripheral bearing at its inner end against the
inner end of the sliding bolt and being adapt-
ed for longitudinal adjustment to release the
sliding bolt 16 from or force the same into
engagement with the walls of the annular
groove 15, said serew 20 being provided at
the onter end thereof with a knurled head by

which the same may be turned to effect the |

requisite adjustment thereof.

It will be obvious that any form of bolt-

shifting member may be employed to actuate
the sliding bolt of the wedge-operating device
G to lock the same in operative position in
the journal-bearing 10. - )

By the construection and organization of
wedge-operating device as herein described
the same may be quickly assembled and dis-
assembled relatively to the eccentric-adjust-
ing wedge W.

- The eccentric-strap 4, which is carried on
the guideway of the eccentric and surrounds
the same, and which is shown made in two
parts bolted together in the usual manner,
has a perimetrically-disposed extension 25, in
the side face of which is formed a ball-re-
celving socket adapted for receiving a ball 27
upon the inner end of the feed-lever 1. |

As a means for assembling the ball-and-
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socket connection, comprising the ball-socket
26 and ball 27, the socket 26 is open and con-
ically flared at that side of the extension next
adjacent the feed-lever, as most clearly shown
in Figs. 4, 5, 12, 13, 14, and 17, and one side
wall of said socket is transversely bored and
serew-threaded, as shown at 29, to receive a
serew 30, the inner end of which is enpped or
concaved, as shown in dotted lines in Iig. 12,
to correspond with the curvilinear adjacent
face of the ball 27 on the feed-lever L, said
cupped-shaped end of the screw forming a
bearing for one side of said ball and holding
the same in place in socket 26 and facilitat-
ing the take-up of wear. DBy this construc-
tion and organization of ball-and-socket con-
nection the feed-lever may be quickly discon-
nected from the eccentric-strap by releasing
the serew 30 from the engagement of ball 27
of said lever and partially rotating the eccen-
tric-strap to draw the same away from the end
of the feed-lever.

I3y comparison of the several figures of the
drawings it will be seen that the eccentric-
strap at each point of connection with the
feed-lever will during the rotation of the ec-
centric have a continuous circuitoilts move-
ment in an elliptical path, which will cause
the inner and outer ends of the feed-lever,
owing to the pivotal support of said feed-le-
ver at the middle portion thereof, to describe
an ellipse, the major and minor axes of which
may be varied in length by adjusting the ec-
centric 3 transversely of the shaft D to in-
crease or decrease the effective throw or ec-
centricity thereof. This change in the eccen-
tricity of the eccentric may, as hereinbefore
stated, be quickly effected by shifting the
cccentric-adjusting wedge or member W lon-
oitudinally of the shaft D? and longitudi-
nally of the axis of rotation of the cecentric
through the medium of the wedge-operating
device G.

By reference to Figs. 3 and 7 of the draw-
ings it will be seen that the feed-lever L has,
as before stated, a universal connection—to
wit, a ball-and-socket connection—with the
eccentric-strap at one side only of and remote
from the axis of movement of said eccentric,
and by reason of this ‘‘one-side” connection
and by reason of the peculiar circultousmove-
ment of the eccentrie-sirap, due to the pecul-
iar organization of the eccentric and the ec-
centric-strap, as before described, a truly
elliptical movement is imparted to the outer
onds of the feed-lever without imparting ro-
tative movements to the feed-lever ahout 1ts
longitudinal axis.

By employing an eccentric having an ob-
liquely-disposed eccentric-strap and connect-
ing the feed-lever by a universal connection,
as described, to the eccentrie-strap at one side
only of the axis of rotation of the eccentric I
secure a continnous uniform elliptical move-
ment to the end of the feed-lever, and conse-
quently a corresponding movement to the
feed-dog at the working end of said feed-le-

| ver.

".”4.“ 57‘5‘;[:, 5’?4

The ball-and-socket connection, while
preventing lost motion between the eccentric-
strap and feed-lever, permitsafree movement
of this end of said feed-lever in an elliptical
path, due to the motion imparted to the ec-
centric-strap by the eccentric.

From a practical operation of myimproved
feed mechanism in connection with a sewing-
machine it has been fully demonstrated that
a feed-lever having a uniform continuous
feed movement in an unbroken elliptical
path, as herein described, has material ad-
vantages over the ordinary ‘““ four-way”’ feed
mechanism, in that the feed-dog carried by
the feed-leverengages the fabrie with a gradu-
ally - increasing pressure during the first
stages of the advanecing movements thereotf
and releases the cloth with a gradually-de-
creasing pressure during the latter stages of
said advancing movement, which effects a
uniform feed movement of the fabric with-
out, as in some cases; so tightly impinging
the fabric between the presser-foot and feed-
dog on the inauguration of the feed move-

ment thereof as to cause the fabric to buckle -

or feed unevenly.

Furthermore, by the use of a feed-lever ac-
tuator embodying an eccentric and an eccen-
tric-strap relatively organized and con nected
to the feed-lever in the manner shown and
described I not only secure a different move-
ment to the feed-lever than is secured to the
feed-lever of any ordinary feed mechanism
employing a two-way cam or cams for effect-
ine the feed movement of the feed-lever, but
also secure a smootlh, unabrupt, and practi-
eally noiseless movement to the feed-lever,
in contradistinction to the abrupt noisy move-
ments of the feed-lever of any ordinary feed
mechanism. |

No claim is herein made to the combina-
tions of shafts and gearing for actuating the
needle-bar and the shuttle, as such subject-
matter is covered in my application filed De-
cember 15, 1894, Serial No. 531,991.

ITaving thus described my invention, I
claim—

1. The combination with a feed-lever, and
with a feed-dog pivotally mounted on sald
feed - lever; of an actuator for imparting
movements to said feed-lever; and vibratory
means for holding the feed-dog in parallelism
with the plane of the longitudinal movement
of said dog. -

o The combination with a feed-lever, and
with a feed-dog pivotally mounted on said
lever; of rotative mechanism constructed and
arranged to impart an elliptical movement to
the feed end of said lever; and a vibratory
device for holding the feed-dog in parallelism
with the plane of the longitudinal movement
of said dog.

3 A feed mechanism of the class specified,
comprising a suitably - supported lever; a
feed-dog carried by said lever; a rotative ac-
tuating-eccentric universally connected with
one end of said lever, and adapted to impart
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an elliptical movement to both |
and vibratory means for holding the feed-
dog in parallelism with the plane of {he lon-
gitudinal motion of said dog. -

4. The ecombination with a sewing-machine
feed-lever, and means for imparting thereto
elliptical movements; of a feed-dog directly

carried by said lever; and means having a

movement conforming to the motion of the

lever, for maintaining the feed-dog in sub-

stantial parallelism with the line of its lon-
gitudinal movement. |

9. The combination with a sewing-m achine
feed-lever, and means for imparting thereto
elliptical movements; of a feed-dog pivoted
to said lever, and directly carried thereby;
and a link having a movement conforming to
the motion of the lever, for maintaining the
feed-dog in substantial parallelism with th
line of its longitudinal motion. |

0. T'he combination with a sewing-machine

teed-lever, and means for actuatin @ the same:

of a feed-dog pivotally mounted on the free
end of said lever, and provided with an open-
ing back of its pivotal point; a device pass-
ing through said opening, and permitting a
slight play of the dog ‘thereon; and means
for maintaining the feed-dog in substantial
parallelism.with the line of its longitudinal
motion. - | |
7. The combination with a sewing-machine

feed-lever; an eccentric universally connect-

ed tosaid lever, and serving to Impart.to the
same elliptical movements: of a feed-dog piv-
otally mounted on the free end of the lever ;
and a link connecting said dog with the feed-
lever-carrier, and serving to maintain said
dog in substantial parallelism with the line

~of its longitudinal movement.

3. The herein-deseribed feed mechanism

for sewing-machines; it consisting of a feed- |

lever supported, approximately midway of its
length,for vertical and horizontal oscillations ;
a feed-actuating shaft; an eccentric carried
by said shaft, and adapted for adjustment,
transversely of said shaft; an eccentric-strap
revolubly carried by said eccentric, in a plane
oblique to the axis thereof; a universal con-
nection between said eccentric-strap and feed-

lever; aneccentric-shifting member shiftabl y

carried upon the feed-actuating shaft, and in

operative connection with the eccentrie, and

adapted for shifting said eccentric, trans-
versely of said shaft; and an adjusting de-
vice in operative connection with said eccen-
tric-shifting member, and adapted for shift-
Ing said member longitudinally of the shaft,
to effect a change in the effective throw of the
eccentric, substantially as described, and for
the purpose set forth.

J. In a sewing-machine feed mechanism, a,
feed-lever supported near its middle portion
for elliptical movement at the feed end there-

of, and held as against rotative movement

about its longitudinal axis; combined with a
rotative actuator comprising a shiftable ec-
centric having an obliquely-disposed eccen-

ends thereof;

tric-strap surrounding the periphery thereof,

and so connected with one end of the feed-
lever as to impart, during the rotation of the
eccentrie, an elliptical movement to the feed
end of said feed-lever, without rotating said

feed-lever upon its longitudinal axis; a driver

for rotating said eccentric; and an adjust-
ing device in operative connection with, and
adapted for shifting, said eccentric trans-
versely of the driver, toincrease or decrease
the eccentricity thereof, and effect a change
in the range of elliptical movement of the
feed end of the feed-lever. | |

10. The herein-described feed mechanism

for sewing-machines, it comprising a feed-le-
ver pivotally supported near its middle por-
tion for elliptical movement at the feed end
thereof, and held against rotative movement
about its longitudinal axis; a variable eccen-

tric; an annular eccentric-strap movably ear-

ried on the periphery of said eccentric in a
plane oblique to the plane of rotation of the
eccentric; a universal connection between

the feed-lever and eccentric-strap located at-

one side only of the axis of movement of said
eccentric, and adapted for transmitting an
elliptical movement to the end of the feed-

lever; and adjusting means for effecting a

changé in the effective throw of said eccentric.
- 11. In a sewing-machine feed mechanism,
a feed-lever supported midway of its length
for elliptical movement at the ends thereof,
and held as against rotative movement about
its longitudinal axis; combined with continu-
ous rotary-motion feed-lever-actuating mech-
anism,forimparting an elliptical movement to
the ends of the feed-lever, and comprising an

actuating-shaft; an eccentyic rotative with,

and shiftable transversely of,said shaft: an ec-
centric-adjusting wedge interposed between
the eccentric and actuating-shaft; an eéccen-

tric-strap peripherally carried by, and at an

lnclination to the path of movement of, said
eccentric; a ball-and-socket connection be-
tween the eccentrie-strap and feed-lever; and
means for adjusting the eccentric-adjusting

wedge longitudinally of the actuating-shaft,

to effect a change in the effective throw of
the eccentric, whereby a change in the range
of elliptical movement of the ends of the feed-
lever is attained. .

12. The combination with a feed-lever car-
rier pivotally supported in a bearing, of a
feed-lever pivotally supported for oscillation
remote from the outer end of said carrier; a
feed-dog pivotally carried for oscillatory re-
ciprocation at one end of said feed-lever; a
link in parallel disposition relatively to the
feed-lever, and connecting the feed-dog and
feed-lever carrier, and adapted for holding
the feed-dog in parallelism with the line of
its longitudinal movement; and an actuator
In operative connection with the opposite end
of said feed-lever, and adapted for impartin Q
vertical and horizontal oscillations to said
feed-lever. |

13. The combination with a feed-lever piv-
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otally supported for oscillation by a carrier
pivotally earried for oscillations in a bearing,
of a feed-dog pivotally carried at one end ot
{he feed-lever; a link in parallelism with the
feed-lever and pivotally connected at one end
thereof to the carrier and at its opposite end
to the feed-dog, and adapted for m aintaining
the feed-dog in parallelism with the line of
its longitudinal movement; actuating means
for imparting vertical and horizontal oscilla-
tions to the feed-lever and connected link;
and a regulating deviee for changing the ef-
fective throw of said feed-lever.

14. In a sewing-machine the combination
with a réciprocatory needle-bar and its hori-
zontally-disposed actuating-shaft and with a
revoluble shuttle and its horizontally -dis-
posed actuating-shaft, of a feed mechanism
comprising a vertically-disposed shatt in op-
erative connection with the two aforesaid
horizontally - disposed shafts; a feed - lever-
actuating device carried by the vertical shatt;
a feed-lever fulerumed near the middle por-
tion thercof for vertical and horizontal oseil-
Jlations, and havingone end thereof in opera-
tive engagement with the said device; a feed-
dog pivotally carried at the opposite end of
said feed-lever; and a link pivotally sup-
ported at one end in alinement with the ful-
crum of the feed-lever and pivotally con-
nected at the opposite end with the feed-dog
and adapted for maintaining the feed-dog in
parallelism with the line of 1ts longitudinal

movement.

15. In a sewing-machine the combination
with a suitable frame having a bed-plate, of
a feed-lever carrier pivotally carried in a hori-
zontal bearing below, and in connection with,
the bed of the machine; a feed-lever pivotally
supported for horizontal oscillation remote
from the extreme outer end of said carrier; a
feed-dog pivotally carried for horizontal oscil-
lation atone end of said feed-lever and opera-
tively connected with the extreme outer end
of said carrier by meansof a link in parallel

|

disposition relatively to the feed-lever; a
feed-lever-actuating device in operative con- |

o

' hection with the opposite end of the feed-lever

and adapted for imparting horizontaland ver-
tical oscillations tosaid feed-lever; and means
in connection with: and adapted for actuat-
ing, said device. '

16. In a sewing-machine the combination
with a suitable frame having a bed-plate, of a
feed-lever carrier pivotally mounted in a h orl-
zontal bearing below, and in connection with,
the bed of the machine; afeed-lever pivotally
supported for horizontal oscillation remote
from the extreme outer end of said carrier; a
feed-dog pivotally carried at one end of sald
feed-lever and operatively connected with the

extreme outer end of said carrier by means of

a link in parallel disposition relatively to the
feed-lever; a feed-lever - actuating device
shiftably carried by a driving-shalt and 1n
operative connection with the opposite end of
the feed-lever and adapted for imparting ver-

tical and horizontal oscillations to sald feed-
lever; adriving-shaft in operative connection

with said device; and means for regulating
the effcetive movement of said lever, to in-
crease or decrease the throw of the lever.

17. In a sewing-machine the combination,
with the framework thereof, of a feed-lever
supported for vertical and hovizontal oscilla-
tions: a feed-dog pivotally carried by said
feed-lever; an actuating-shaft; a feed-lever-
actuating device ‘carried by, and shiftable
transversely of, said shaft; a sliding wedge
in engagement with said feed-lever-actuating
device and adapted for shifting the same
transversely of said shaft, to change the throw
thereof; and a regulating device comprising
a stud journaled for rotationin theframe and
having an eccentrically-disposed pin at one
end thereof in engagement with the sliding
wedge; and a bolt carrvied Dby the stud 1n
movable engagement with an annular groove
formed in the bearing in which the stud 1s
seated. “

FRANCIS II. RICITARD®.
Witnesses:
FRED. J. DOLE,
R. W. PITTMAN,
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