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This invention relates to sewing machines

more particularly, it relates to apparatus for
controlling the presser foot of such machines.

(CL 112—-236)

- Sewing machines are common!y provided with

mechanism for advancing the work in synclhiro- -

‘nism with the movements of the needle bar and

needle to form stitches. Such ' mechanism
usually includes a feed dog and g spring-urged
-presser foot for resiliently maintaining the work
against the feed dog to be advanced by move-

‘10

ment thereof. Means also are provided for lift-

mg the presser foot to free the work from the

feed dog to allow removal or adjustment of the

work as well as to facilitate msertlen ef a new
'.; DI‘k piece |

._.2 1

*--gree as is possﬂole the time requzred for manipu-

lating the work between successive stitching op-
erations. It is an important object of this inven-
tion to-provide means whereby the pressure ex-
erted by the presser foot may be partly re-
duced in a convenient manner to facultate
mampulatlon of the work. -

It is another object of thls invention to pro-

-‘vide means whereby the usual mechanism for
lifting  the presser foot serves optionally to re-
‘duce the pressure of the foot, or to lift it clear

- of the werk It may be desirable to increase the

pressure exerted by the presser foot gbove that

- suitable for normal operation of the machine

15 1
- encountering a portion of the work of unusual

- In a conventional arrangement the presser - -

'foot is either urged toward the feed dog with
~-substantially the entire pressure of which it is
- capable, or else it is llfted clear of the work and
| ..’.feed dog. With such an arrangement, when the
. .presser foot is raised to manipulate the work, as,
-~ for example, to turn the work at an abrupt angle,

-the work is loose between the presser. foot and
.the supporting table or throat plate; accord-

~ 1ngly, it is apt to follow the needle in its up-and-

down movement, and thereby an undesirable
-condition exists. Further if the machine hap-
pens ‘to stop with the needle out of the work,
the work is entirely unrestrained when the
-presser foot is lifted. Since it is desirable to

25
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Swing the work about a fixed point, such as a -
needle, the adjustment of the work for a suc- .

__.':ceedmg operation is rendered more difficult.

In performing certain operations, it is desir-'_

Fab‘e partly to reduce the pressure of the presser
foot to permit the operator to control and change

30

thickness.
vention to. provide means whereby the presser
foot may be optionally caused to exert increased

under .certain conditions as, for example, when

It is thus another objéct of this in-

pressure. . . -
While it is of course eemmen te premde ad-

-'justmg means -to alter the pressure exerted by
‘a presser foot, such adjustment is within com-
‘paratively narrow limits, and is not adapted to

be altered as an incident to operation of the mag-

.chine, or while the machine is in motion. It is
thus another object of this invention to provide
means whereby the pressure of the presser foof

may be readily altered as required in the nor'=
mal operation of the machine,
It is still another object of this invention to

-provide control apparatus for a presser foot
capable of exerting a normal pressure on the
‘work which is optionally operable to reduce such
normal pressure, to increase such bressure or to

_5_:_11ft the foot from the work.

z~the advancing movement of the work, notwith-

 standing the action of the feed dog. A highly
skilled operator may be able to accomplish this
by means of the mechanism usually provided

‘for lifting the presser foot, the presser foot be-

ing lifted slightly and maintained at exactly the
-_right distance above the throat plate t0 ‘permit

Tt is a st:lll further object of th1s 1nvent10n to

‘provide, in connection with a presser foot hav-
ing primary means operative to cause said foot

40

fo exert pressure on.the work, means for optmn-

~ally rendering secondary means to.become opera-
~_tive in place of said primary means, to cause the

.the performing of various operations, such, for .

~example, as “back staymg,” “darning,” “em-
.broidering.” -

o 45 .L' ) - - -
. more clearly apparent from a consideration of

In gentral however such control of the presser

,Ioot is very dlﬂicult to -accomplish, smce the

--------

certaln thread take-up and other control de-
-g;-TV],CES assoe1ated w1th the thread

rrrrr

'at a rate of 4, 000 to 5,000 or more stltches per
tminute To take full advantage of such high

-speed, it is essential to reduce, in as great a de-_

50

pressure foot to exert a reduced pressure.

This invention possesses many other advan-_ |
tages, and has other objects which may be made

one embhodiment of the invention. For this pur-

‘pose there is shown a form in the drawing ac-

.companymg and fermmg part of the present
speciﬁcatmn “The-form will now be described

~in detall illustratmg the general principles of

od

-the invention; buf; it is 0 be understood that this

detailed. descnptmn is not to be taken in a limit-
Aing . sense, since. the scope of this mventmn is
best deﬁned by the appended elaims L




S 3
In the drawings: | o B
Figure 1 is a front elevation of a conventional
sewing machine with the presser foot conirol
apparatus of the invention incorporated therein;
~ Pig. 2 is a transverse section taken as indicaied
by line 2—2 on Fig. 1; |
Pig. 3 is a detail section taken as indicated by
line 3—3 on Fig, 1; | . |
Fie. 4 is an elevation on an enlarged scale, as
seen from the left of Fig. 1, and partly in section
taken as indicated by line 4—4 of Fig. 1; and
Fig. 5 is a detail section taken as indicated by
line b—5 on Fig. 4. | | I
Referring to the drawings, the confrol ap-
paratus of the invention is shown as applied 10 a
type of sewing machine which is In extensive use;
but it is to be understood that the apparatus.is
equally applicable upon appropriate modifica- .
tion to other types of maechines, and without de-
parting from the spirit of the invention. Inorder
‘to simplify the drawings, only the presser foot
"and those parts relating to the control thereof
"are shown. | s
" Referring particularly to Figs. 1 and 4, the
‘presser foot is indicated by the numeral i and
in a well understood manner serves to releas-
ably and resiliently maintain the work 2 against
‘the feed dog 3 (see Fig. 4) which advances the
work from right to left gs viewed in Fig. ¢ in an
“intermittent manner in accordance with the
movements of the needle 4 and the needle bar 9.
The needle operates to form stitches in the work
in cooperation with a bobbin and thread (not
- shown). | L o
. The presser foot { is carried by a presser bar
6, guided for vertical movement in a sleeye or
“pushing 7 secured in the free end 8 of the hori-
‘zontally extending hollow machine arm 8. The
arm 8 has a vertical columnar extension 10 at
the other end which supports the arm above the:
‘bed {1 (see also Fig. 2). This bed is tiltably
mounted in a conventional manner in a suitable
‘opening 12 provided by a table 13. A drip pan
14 is provided below the opening 12. The presser
“bar 6 is additionally guided by a guide member
{5 (see also Fig. 5) secured to the presser bar
" near the upper end thereof and slidably engaging
“a slot 16 formed in the end 8 of the arm 9. _'
A leaf spring 17 is provided for continuously
exerting a pressure urging the presser foot |
downwardly and is mounted in the arm 9 (see
Fig. 1). One end of the spring 17 engages ihe
upper end of the presser bar § (see also Figs. 4
and 5), the other end being supported on a mem-
ber 18 extending transversely of the arm 9 (see 55
Fig. 3), An adjusting screw [ threaded in-
“wardly from the upper side of arm 9 engages the
‘spring 17 intermediate its ends, and serves by ap-
‘propriate adjustment to urge the spring down-
‘wardly against its supports, thus urging the
“presser foot | downwardly against the work 2.
‘This provides the primary force exerted by the
‘presser foot, and may be altered by adjustment
“of the screw 19 to suit the character of the work.
A lifting bracket 21 (Figs. 4 and 5) is slidably
‘mounted on the bushing T just below the guide
‘member 15. A spring cushioning membper 22,
‘which may he a spring washer, is interposed be-
“tween the bracket 21 and the guide {5 (see Fig.
4. A lifter 23 is accommodated in the slot §6°
‘and is pivotally mounted in the end portion 8 of
‘the arm 9 by a pin 24. The lifter 23 has a cam
“face 23—a adapted to engage the lower edge of
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of the lifter 23 raises the bracket 21 on the
pushing 7 until the cushioning member 22 en-
gagés the guide member {5, whereupon further
movement of the lifter 23 will raise the presser
bar 6 and the foot | against the force of
spring 7.

" 'The cam face 23—a is so formed that & 90° ro-
tation of the lifter 23 imparts sufficient movement
to raise the presser foot f clear of the work 2 and
to releasably retain the presser foot | and the

 lifter 23 in this position. When it is desired to

return the presser foot | to engage the work 2,
the lifter 23 is rotated counterclockwise to its
original position.

The lifter 23 has an extension 23—b adapted
to be gripped by the operator for lifting the

‘presser foot. While it is apparent that it might

be possible to hold the lifter 23 in such position
as to merely reduce the pressure of the presser
foot | on the work 2, it is not well adapted for

such purpose, and stich operation would require
considerable deftness on the part of the operator.

Further, the use of the lifter 23 in this manner is
not desirable, since it leaves the operator with
but one hand free io adjust the work. S

Aceordingly, additional means are provided for

controlling the presser foot §, which may be actu-

ated by the operator’s knee, leaving both hands

~ free. ¥or this purpose, 2 rock shaft 27 is pro-

vided extending lengthwise of the arm 9 and sup-
ported by suitable bearings therein. A crank 28

is provided on that end of shaft 21 adjacent the
presser foot 1 and is connected to the lift bracket
91 by a link 29, pivoted at its opposite ends to the

crank 28 and to the bracket 2| respectively (see
Figs, 1,4 and- 9). - A
‘A second crank 30 is secured to shaft 27 near

its opposite end (see Figs. 1 and 2) and is pro-

‘vided with an eye 30—a for slidingly accommao-

dating a lifting rod 3{. The rod 3! is provided
with an adjustable abutment 32, the upper face

89— of which is adapted to engage the crank
30, whereby upward movement of the lifting rod
‘31 imparts angular movement to the rock shaft

- The abutment 32 may conveniently comprise
a set collar, secured on the rod 31 by a setl screw
A bracket 34 (Figs. 1 and 2) is secured to the
uander surface of the table {13 adjacent the eX-
tension 10 of arm 9, and pivotally supports a
rock lever 35 by means of a pin 36. The rock
lever 35 has a downward extension 37 to which
is adjustably secured the knee plate 38 as well

‘a8 g rearward extension 39 adjustably carrying a

rod 40. The rod 40 has an arm 41 secured near
its upper end having a hole 41—a for accommo-
dating a right angle extension 3{-—a formed on

rod 31.

The arrangement is such that with the parts

‘in the relative positions shown, the presser foot
{1 is urged downwardly with the primary force
‘imparted by the spring (1. Movement of the
knee plate 38 to the right, as viewed in Fig. 1,

as by appropriate pressure-of the operator’s knee,
will 1ift the lifting rod 3{, impariing angular mo-

‘tion to the rock shaft 27 in a clockwise direction
‘as seen in Fig. 2, and counter-clockwise as ‘seen
in Fig. 4. This motion will cause the lift bracket

21 to be raised, which in turn will raise the guide
member 15 and lift the presser foot | against the

‘force of the spring I1. Release of the pressure
.on the knee plate 38, will permit the parts-to

bracket 21 ypon clockwise rotation of the lifter = resume their initial positions. In this way-the
78 pressure of the presser foot may be rendered-ef-

ot

from the position shown:* Continued- rotation



| 5
fective or not, and at the same time both of the
operator’s hands are free.
maintain the presser foot | free of the work 2
for an appreciable interval, the lifter 23 may be
operated to lock the foot in its position free of
the work. Mechanism capable of this mode of
operation is in general well known. -

'As previously discussed, it is often desn:eble
to maintain the presser foot | against the work
2, but with a reduced pressure. While it might
be possible, at least in theory, to e,ccomphsh this
by appropriate manipulation of the knee pad 38,
such is not in genera,l a practical mode ef 013-
eretion | - .

To provide for such reductmn of pressure in g,
practical way and without requiring exeeptlenal
skill on the part of the operator, means are pro-
vided whereby the presser foot { may be caused
optionally to exert g secondary pressure or force
on the work upon removal of the primary force.
For this purpose, the foot member 45 of the
presser foot | is joined to the presser bar §
through a lost motion connection, and a second
spring means is provided which becemes effec-
tive during part of the lifting eperatlon of the
presser foot to remove the primary foree. ¥

Thus as shown in Flﬂ‘ 5-the presser bar § com-
prises a hollow member 46 having a bore 45 _g
closed at its upper end. The foot member 45 is
secured in a conventional manner to a:shank 4%
having a reduced portion 4T—a prmudmg an un-
wardly directed shoulder 47—b. Theée reduced
portion 8T—aq is slidingly accommodated in the
bore 46—qa. The shoulder 47-—b by engugemeut
with the end of meémber 4% limits downward
movement of the member. 45 W1th respect to the
shenk 7.

-A-screw 48 having a hea,d 48—a is threeded
~1nto the redueed shank 4T—a, a slot 49 being pro-
"Vided in the member 46 for the head 48—¢a. "The
SCrew head 48—q by enzagement with the lower
end of the slot 49 limits upward movement, of the
member 46 mth respect to the shank 47. The
slot 49 and screw 48 cooperate with the shoulder

A1—Db and the end of the meémber 46 to form a

lost motion cormectmn between member 48 and
shank 47. A light compression spring 50 is con-
fined within the member 45 between the upper
end of the bore 46—¢a and the top of the reduced

shank 47—, urging shank 47 dewnwardiy in

member 46. | -
In normal operation, sprmg
spring 80, and hollow member 46 is urged against

shoulder 47-—b. The entire presser- foot assem- .

bly is thus substantially unyielding in the direc<

tion of the work. .This condition is 111ustre’red,

in Fig. 5. Therefore when no lifting force is ap-
plied to the presser bar 6, the foot member 45
engages the work 2 and the hollow member 4§
is urged downwardly to the limit of movement

with respect to shank 47 by the spring . I'l the

pressure of the spring 17 thus being ‘effective to

urge the foot member 45 against the work 2. If

now the lifting bracket 21 be operated by link 28
to lift the member 46 slightly, the force of the
spring |71 will be entirely supported by member
46 and the bracket 21, while only the force ex-

erted by spring 50 urges the. foet member 45
aaginst. the work 2. This may: be termed con-
veniently, the secondary force.: Centmued up-
ward mevement of the member. 46 will cause en-
gegement of screw head 48-—a with the lower

end of slot 49, further upward movement of the

member 45 thereafter lifting the feot member 45

~glear of the WOrk.

If it is desired to

i '! overcemes
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There is considerable merement of the mem-

‘ber 46 after removal of the pressure of the spring

11, during which the pressure of the spring 50
acts, and before the foot 45 is raised, provided by
the previously described lost motion connection.:

There is thus no critical movement required to
cause the presser foot to exert only the secondary
force on the work 2. Hence there is a consider-
able range of movement of the knee plate 38 after
the primary force has been removed and before
the presser foot [ is lifted, and no great care or
sk111 is required of the operator.

Means are also provided whereby the primary
foree acting on the presser foot may be tem-
porarily . increased as desired by the operator.
PFor this purpose a supplemental knee plate &1
(Figs. 1 and . 2) may be-’provided which is ar-
ranged to- _Increase the pressure exerted by the
presser foot upon movement in a direction op-
posite to the movement of knee plate 38 to de-
crease such pressure. - As shown in Fig. 1, the
knee plate 51 conveniently may be so arranged
with respect to the knee plate 38 to provide a

space for the operator’s knee between them so

that movement in one direction from a normal or
neutral position serves optionally to decrease the
pressure of the foot or to lift it from the work,
and in the opposite dlrectlen to increase such
pressure ) -

- Furthermore, it is desirable to use for this
purpese as much of the previously described con-~
trol apparatus as possible. 'Thus the supple-
mental knee plate 51 is adjustably mounted on a
supplemental extension 52 of the rock lever 39,
and the support {8 (Figs. 1 and 3) is arranged to

‘have an adjustable height varied in accordance

with the movement of the lifting rod 31. - Refer-
ring to Figs. 1 and 3; the support I8 is shown as
comprising a member 53 upon which the end
portion of spring (7 is supported and which is
eccentrically mounted for rotation by opp051te1y
extending’ pintles §3—¢ and 53—b.  The pintle
9d—Db is rotatably supported in a suitable bore 54
in-the arm 8, pintle 53—a being supported in an
alined bore 55 shown as formed in a detachable
section 9——a of the arm 9 to facﬂltate essembly
(Flg 3). .

The member 53 has 2 cra.nk arm or extension
51 with a pin 58 in its outer end engaging the
slotted end 59 of a lever 68. The lever 60 is
pivoted intermediate its ends on a pin 51 mounted
Inarm 9 (Fig. 1). The opposite end 62 of the
lever 68 is forked to accommodate the. lifting rod
31 (see -also Fig. 2) and is provided with up-

_wardly faemg convex surfaces 62—a adapted to
be engaged by the under surface 32—b of abut-

ment 32. Thus as the lifting rod 31 is moved
downwardly from. its normal position shown in
the drawings, the ebutment 32 will cause the lever
80 to swing clockwise about.the pin 61, which will

roftate member 53 in the opposite direction to in~
‘crease the effective height thereof under the sup-

ported end of spring 17.. This will flex spring {7
upwardly about the adjusting screw {9 and in-
crease the pressure on the presser bar.

The knee plate extensions 37 and 52 are secured
to the rock lever 35 for independent adjustment
by set screws 37—a and 51—a respectively. Thus
by appropriate adjustment the knee plates 38 and
v2 may be arranged to éncompass the operator’s

‘knee and maintain the rock lever 35 in a neutral

or normal position where the knee is comfort-

- ably placed. Thus by appropriate movement to

%

the right, the primary pressure exerted by the
presser foot may be reduced to the secondary
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7 . |
pressure,-or the foot lifted to.clear the work. By
movement to the left, the primary pressure may.
be increased to g desired extent.. .. - . .
- The jinventors claim: . - -~~~ %
1. In:g. presser mechanism for-a sewing ma-
chine: a pair of telescoping members; a presser
foot carried by one of the members; said members
being - provided with stops to limit inward and
outward extensibility; means resiilently urging
said members apart: means for applying a re-
silient force :on that member which does not
carry the foot, said force heing greater than the
force urging the members apart, whereby the
members are in the limiting inward position dur-
ing- normal operation; means for -optionally -re-
leasing said resilient force; and means for option-
ally increasing said resilient force, ineluding a
recivrocably mounted member; -and means for
moving the said member. 7
- 9. Th a presser mechanism :for a sewing ma-
chine: a presser bar; a flat spring having an end
urging the bar downwardly, means forming an
intermediate support for the spring, and an ad-
justable rest for the spring for adjusting the
force exerted by the spring, comprising an angu-
larly adjustable eccentric upon which the spring
rests. | o o |
9 'Tn a sewing machine presser foot adapted to
exert a primary pressure: means for causing said
foot to exert a reduced pressure upon removal
of the primary pressure, confrol means including
5 movable member having a normal position In
which said foot exerts the primary pressure, and
means whereby movement of said méember in one
diréction from said normal position renders said
primary - pressure ineffective, and movement in
another direction from said normal position in-
éreases the. primary pressure.. . .. . . .
. 4. In. a.sewing machine presser foot adapted
optionally to‘exert a pressure: control means for
the presser foot, including a movable member
having a normal position in which the foot exerts
said pressure, means for increasing said pres-
sure, anhd means whereby movement of said mem-
ber from said normal position serves optionally to
render. said pressure ineffective or' to actuate the
means to increase the pressure. . |
~ 5. In g sewing machine a presser foot adapted
optionally to exert a primary pressure, a second-
ary pressure, or to be lifted clear of the work;
control means for said foot, including a movable
member having a normal position in which said
foot exerts primary pressure, and means whereby
progressive ‘movement of said member in: one
diréction from said normal.position renders said
primary pressure "ineffective and lifts the foot
¢lear of the work, and movement in another die
rection. causes said foot to exert increased pres-
..6.In &
presser bar, means joining sald foot -to said ‘bar

10
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_ 8 .
ineluding a-lost-motion connection, means acting
on said bar. to urge the-foot against the work
comprising-a spring leaf one end.of which engages
the bar, a support for.the opposite.end.of sald
leaf, a pressure member intermediate said ends
for flexing said spring leaf against said bar. and
said support, means for adjusting said suppord
to alter the flexure of said spring leaf and thereby
adjust the force exerted by said spring on said
bar, and means for lifting said bar against the
force of said spring, said lost motion connection
causing said foot to remain in contact with the
work for a limited-lifting movement of said bar,
and spring means between said bar and said foot
for urging. the:foot against the work during -said
limited lifting movement. - Coe
- 7. In-a sewing machine presser foot and- a
presser bar, means acting on said bar to urge the
foot against the work comprising a spring leaf
one end of which engages the bar, a support for
the opposite end of said leaf, a pressure member
intermediate said ends for flexing said spring leaf
against said bar and said support, means forming
an eccentric mounting for said support, move-
ment of said support with respect to the mount-
ing serving to vary the flexure of said spring, and
means for moving said support. '

8. In a -sewing machine: a hollow elongate
presser bar; means for guiding the presser bar in
an axial direction; a presser foot; a shank for the
foot and telescoping within the hollow bar; spring
means -urging said bar downwardly; resilient

- means acting upon said bar and shank for urge

3b
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sewing ' machine .presser. foot and a 89 -

ing the shank outwardly of the bar; means limit-~
ing said outward movement; -and means operat-
ing on-said bar for raising it againgt the force
of said spring means. R
- 9.-In 4a-sewing machine: g hollow elongate
presser bar: means for guiding the presser bar-in
an axial direction; a presser foot; a shank-for
the foot telescoped within the hollow bar; a spring
engaging said bar for urging s<ald bar down-
wardly; spring means within said bar urging said
shank outwardly of the bar; means limiting said
outward movement; and means operating on said
bar for raising it against the force of said spring.
- s | TOBIAS KOTZIN.,
JEROME C. IVEY.
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