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Machines of Class 281- core high speed, single
needle, lockstitch machines designed for sewing ma-
terials ranging from light weight to heavy weight.

Among the varieties covered in this manual are
top-gripper
and machines that perform simultaneous

puller-feed and needle-feed machines,

machines
trimming and stitching.

All of these machines produce outstanding straight
line stitching in a wide range of wash-and-wear, syn-

" “thetic and natural fabrics. = -

General Features

Federal stitch type 301.

Balanced, air cooled, rotating hook. Horizontal

axis.

Lint wiper keeps lint and cbrasive matter from ac-
cumulating on hook.

Drop feed consists of pendant link feed with feed
leveling hinge pin.

Pendant link feed mechanism maintains longer feed-
ing cycle.

Three plain superfinished bearings support the

arm shaft.

Fully automatic lubricating system with oil flow
window in direct view of operator.

Knee lifter mechanism integral with machine base
and oil reservoir.

Independent light fixture mount.

improved needle thread guard and other thread hand-
ling parts. Disc tension.

Machine pulley 147139 for 3/8 inch V-belt.

Space at right of needle, 11 inches.
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DESCRIPTION OF MACHINES

Machine Varieties

Machine 281-5, Vertical Trimmer

Medium weight and heavy weight fabrics.

Needle bar stroke, 1-13/64 inches

Presser bar lift, 5716 inch.

Knife bar stroke, 5716 inch.

Maximum stitch length, with regular fittings, 5-1/2
stitches per inch.

Needle, Catalog 1515 (16x95).

Bed-raising plate sets flush with top of throat
plate.

Regularly fitted to trim 1/8 inch from line of stitch-
ing. Extra cutting bar and presser foot supplied for
3/16 inch.

When specified on order, machines con be fitted
for 1/16, 3/32, 5/32, 3716 or 1/4 inch trim margin.
Extra cutting bar and presser foot furnished in each
instance will be next size larger than that ordered.
When 1/4 inch (widest trim margin) is requested,
two sets of this size will be supplied with machine.
Speed, 5000 stitches per minute.

Machine 281-6, Top Gripper

Collar and cuff operations on light weight to medium
weight fabrics.

Top driven gripper feed. Top feed intermittently
driven by linkage actuated through countershaft.
Countershaft driven by eccentric on arm shaft.
Eccentric adjustable to obtain optimum relationship
between top and bottom feed. Top feed designed to
grip fabric at same moment that bottom feed rises
to make contact and to travel with bottom feed
during its entire front to rear feeding motion. Top
feed then returns (in raised position above ma-
terial) to beginning of next grip-feeding movement.
Needle bar stroke, 1-3/16 inches.

Presser bar lift, 3/16 inch.

Maximum stitch length, with regular fittings, 5-1/2
stitches per inch.

Needle, Catalog 1955

Spzed, 5000 stitches per minute.



DESCRIPTION (continued)

%28|-39

Machine 53528, Close-coupled Puller Feed

Light weight to medium weight fabrics.

Needle bar stroke, 1-13.764 inches.

Presser bar lift, 5/16 inch.

Maximum stitch length, with regular fittings, 5-1/2
stitch per inch.

Needle, Catalog 1955.

Close-coupled puller feed 1-9/16 inches behind
needle. Feed roll intermittently actuated from

@ eccentric on the arm shaft

through a countershaft and linkage
to a combination one way clutch and

double bearing unit in the Feed

Roller, Eccentric 1s independently

adjustable to bring motion of the
feed roller in unison with motion
of feed dog. Lower roller is an

Machine 281-23, Side-wheel Puller Feed

Lightto medium weight fabrics.

Needle bar stroke, 1-13/64 inches.

Presser bar lift, 5716 inch.

Maximum stitch length, with regular fittings, 5-1/2
stitches per inch.

Needle, Catalog 1955.

Side wheel feed roll independently adjustable to

" bring motion of feed roll in unison with motion of

feed dog.
Speed, 5000 stitches per minute.

idler follower with a self-lubricated

core.

‘Speed: 5000 stitches per inch.

Machine 281-22, Needle Feed

Light weight to medium-heavy weight fabrics.
Needle bar stroke, 1-13/64 inches.

Presser bar lift, 5716 inch.

Maximum stitch length, with regular fittings, 10
stitches per inch.

Needle, Catalog 1955.

Compound feed mechanism, consisting of needle
feed and drop feed, insures positive feeding of two
or more plies of material. ’

Improved stitch regulating mechanism. Needle feed
regulator can be locked to permit simultaneous ad-
justment of needle feed and drop feed.

Speed, 5000 stitches per minute.

Machine 281-24 Needle Feed

Light to medium weight fabrics.

Needle bar stroke, 1-9/64 inches.

Presser bar lift, 9/32 inch.

Maximum stitch length, with regular fittings 10
stitches per inch.

Needle, Catalog 1361 (88x9)

Compound feed mechanism, consisting of needle
feed and drop feed, insures positive feeding of
two or more plies of material.

Improved stitch regulating mechanism. Needle feed
regulator con be locked to permit simultaneous
adjustment of needle feed and drop feed.

Speed, 5500 stitches per minute.
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" INSTALLATION

HIGH MARK

GASKET

OoiL

RESERVOIR

PLUNGER

\

\
LOW MARK

Fig. 2. Machine Base and Oil Reservoir

See that plunger is in place, as shown in Fig. 2,
before placing machine on base.

Machine base and oil reservoir fits into standard
table cut-out and rests on four corners without bolting.
Rasp edges of cut-out, shown in Fig. 2, if necessary,
so that machine does not touch table when placed on
base.

THE KNEE LIFTER

Knee lifter is shipped assembled to the base ex-
cept for the knee plate and lifter lever.

Loosen the two clamp screws shown in Fig. 3 and
slide the rock shaft forward to position shown, Attach,
lifter lever.

Set the stop screw, Fig. 3, so that there is only a
little play in the lever before it starts to lift the presser
bar. Then tighten lock nut on stop screw.

Set the rear stop dog to allow the presser bar to be
roised to its limit and tighten the two clamp screws.

CAUTION: Do not operate machine until it has been
thoroughly lubricated in accordance with the following
instructions.

Fro.m the library of Superior Sewing Machine & Supply LLC - www.supsew.com

Use shims on corners, when required to insure that
base is level, so that oil level will be accurately in-

_ dicated by marks on bose.

Machine head is not fastened but should rest on cork
gasket in base. Machine hinge pins must not support

the head except when machine is tilted back.

LOCK NUT ROCK SHAFT

. LIFTER LEVER )

KNEE PLATE

' Flg 3 Knee Llﬁer‘ R

B T A'--d_.“;f e e b EASE S e el L




LUBRICATION

Before starting machine, the oil reservoir must be

filled to HIGH MARK shown in Fig. 2

v Use SINGER OIL “TYPE A" or ““TYPE C". Use
“TYPE C" OIL when an oil is desired which will

produce @ minimum of stain on fabrics even after a
long period of storage.

Do not use additives in sewing machine oil, as
they may cause a reduction in normal oil flow that

can result in damage to machine.

Should the oi! flow, passing through the oil flow
window as shown in Fig. 4, stop or become erratic,

STOP MACHINE AND DO NOT RUN AGAIN until the

couse has been eliminated.

Check oi! level often to keep it from going below

,OW mdfk.

The Oil Flow Regulator

Lubrication of the sewing hook is automatically
controlled by the oil flow regulator shown in Fig. 5.

Regulator is set at the factory for lubrication under

average sewing conditions.

To determine whether oil is properly flowing to the
hook, run machine for approximately one minute to es-
tablish a uniform rate of flow. Then open ‘the bed slide,
hold a.piece of paper under the hoock and run the ma-
chine for about ten seconds. There should be o distinct
line of oil on paper, beneath the hook bearing, with a
fine spray on each side of this line.

" f there is no trace of oil or on excess of oil on the
paper, turn oil flow regulator to right or left to increase
or decrease the flow of oil, as shown in Fig. 5.

Machine must run at least one minute between ad-
justments to insure uniform oil flow.

If the proper rate of flow cannot be obtained by
turning the regulator, inspect the oil flow mechanism
as follows:

Remove needle, bobbin and bobhin case from ma-
chine.
Remove bracket screw and position finger shown in

Fig. 5.

Loosen two hook body screws and turn machine
pulley until feed bar reaches its highest point.

e e~

THREAD GUARD

FILTER SCREW

SHOULD SHOW STEADY FLOW OF OIL

S

- e T RS T AT |

Fig. 4. Oil Flow Window

HOOK BODY SCREWS'

. 7/_
FEED BAR il
\;m:;,J

BRACKET SCREW OIL FLOW REGULATOR *
Fig. 5. Oil Flow Regulator :

SEWING HOOK

OI. FLOW REGULATOR "}

Fig. 6. Sewing Hook Filter Screw and Wick

Turn the sewing hook until thread guard is at the
bottom as shown in Fig. 5 and slide hook from shaft.

Loosen filter screw shown in Fig. 6 and check to
see if wick has become detached or clogged.

Inspect all passages for dirt and lint accumulation.
Replace wick if necessary.

Assemble sewing hook and position finger to ma-
chine.

Re-check oil flow as previously instructed.
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CLEANING

Using a short bristle brush (not point of scissors or Tilt machine back on hinges. Wrap clean rag around
other sharp instrument), remove lint and other waste magnet, shown in Fig. 7, on oil pump body and pull
from around sewing hook, from between feed rows and  accumulated foreign particles from magnet.
underside of throat plate and from all other operating
points. Wipe exterior of machine dry with a soft cloth.

Fig. 7. Magnet on Oil Pump Body

v s va TR e - e i T ST e e S Y

. SPEED
& Tl i . e e T3l T
28(-30
Maximum speed for Machines 281-5, 281-6, 2&3=20» it is advisable to operate new machines at ¢ speed
281-22 and 281-23 is 5000 stitches per minute. 500 stitches less than maximum for the first 100

hours of operation.

Maximum speed for Machine 281-24 is 5500 stitches

per minute.

Left twist thread should be used in needle.

Either right or left twist thread may be used in
bobbin.

Thread twist is determined by holding threod as
shown in Fig. 8 and twirling thread over toward you.
If left twist, strands will wind tighter. !f right twist,

strands will unwind or separate. ) .. TOWARD YOU

Rough or uneven thread, or thread which passes
through needle eye with difficulty, will interfere with
successful operation of the machine.

T T PR ST

) ‘ Flg 8. Détern‘\in‘ing”Tﬁy_eod Twist

. 3
E - . B EYn - . =Y
TV RECTR UM FNEAC o el LU SR S =R T AR s A R e T S S}
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*1 g
) |~ MOVE TO

HIGHEST POINT

\LOOSEN SCREW

\INSERT NEEDLE UP

AS FAR AS POSSIBLE
AND TIGHTEN SCREW

LONG GROOVE

MOVE TO
HIGHEST POINT

"LOOSEN SCREW

INSERT NEEDLE UP
AS FAR AS POSSIBLE

AND TIGHTEN SCREW
LONG %

GROOVE g —
251=30
Fig. 10. Machines 281.6 and 28-20"

ey ey sy 4
‘Qmovs T0

HIGHEST POINT

LOOSEN SCREW

/7

INSERT NEEDLE UP
AS FAR AS POSSIBLE
AND TIGHTEN SCREW

e

LONG GROOVE

Fig. 11, Machines 281-22 and 281-24

MOVE TO

>, ——LOOSEN SCREW

LONG GROOVE

mmsm NEEDLE UP
AS FAR AS POSSIBLE

AND TIGHTEN SCREW

Fig. 12. Machine 281.23

8

! NEEDLES
[ PR - . s .

Maochine 281-5

Use SINGER* Needle, Catalog 1515 (16x95), in
sizes ranging from 11 10 22.

- 39
Machines 281-6, @twa2b, 281-22 and 281-23

Use SINGER* Needle, Catalog 1955, in sizes rang-
ing from 8 to 22. : '

Use SINGER™ Needle, Catalog 1361, in sizes rang-
ing from 8 to 22.

- Size of needle to be used should be determined by
weight of thread and type of material being sewn.

Orders for needles should specify quantity required,
size number and catalog number.

For example:

100 No. 16, Catalog 1361 Needles

" SETTING THE NEEDLE

Turn mochine pulley over toward operator until
needle bar reaches highest point as shown in Figs.

9 to 12.

Loosen needle clamping screw. Insert needle into
needle bar as far as it will go, with long groove of
needle to the left and eye of needle directly in line
with arm of machine. Then tighten the clamping screw.

e e o S T s A

FPER THREADING

i A B o e i i 2 bt o s BB

Turn mochine pulley over toward operator until

needle bar is at highest point.

Pass thread through threading points indicated in
Figs. 13 to 18, page 9. Draw approximately two inches
of thread through needle eyewith which to start sewing.

7
v
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MOVE
NEEDLE
BAR TO
HIGHEST
POINT

Fig. 15. Machine 281.5

UPPER THREADING

Fig. 14.

- THREADING THE NEEDLE

NEEDLE
BAR TO
HIGHEST
POINT

Fig. 17. Machines 281.22
ond 281.24

Fig. 16. Machines 2816
and 28326~

2 8/-30

NEEDLE
BAR TO
HIGHEST

Fig. 18. Machine 281.23
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LOWER THREADING

Bobbin Removal

Turn machine pulley over toward operator until
needle bar is at highest point.

Reach beneath bed of machine with left hand and

remove bobbin case from machine as shown in Fig. 19.

-

Release latch and bobbin will drop out of case, as
shown in Fig. 20.

1. OPEN LATCH

2. HOLD LATCH (&
AND PULL
CASE FROM™
HOOK

Threading Bobbin Case

Hold bobbin so that thread will unwind in the direc-
Fig. 19. Removing Bobbin Case tion shown in Fig. 21. Hold bobbin case as shown and
- - ’ ‘ - ~-~ place bobbin into it. S ~

3. RELEASE LATCH_l Pyl thread into slot and under tension spring,
3 shown in Fig. 22, so that thread enters delivery eye
at end of spring.

X/ Bobbin Case Replacement
& 4. BOBBIN DROPS OUT

Place bobbin case on center stud of bobbin case
holder and release latch. Place bobbin case back until
latch catches near end of stud as shown in Fig. 23.
Draw about two inches of thread from bobbin to start
Fig. 20. Removing Bobbin _the sewing.

B s ¢ e —a R

h SLOT NEAR TOP DELIVERY EYE /
v / ) . ¢
& O 1 ;

e L ammwrr e U ————— R R R e e — . . o 7 e T TR

. PULL THREAD
INTO SLOT (D

) 3. TURN BOBBIN

, CASE OVER.

) DRAW THREAD
UP AND INTO

DELIVERY EYE

- 2, DRAW THREAD
N DOWN AND
UNDER SPRING

 Fig. 21, R-epiécing Wound Bobbin Fig. 22.Threading Bobbin Case

1. HOLDING LATCH, REPLACE. ' 2. RELEASE LATCH.' 3. PRESS BACK, UNTIL LATCH
BOBBIN CASE ON STUD.__ ~ . - CATCHES GROOVE IN STUD.  *

~

Fig. 23, Replacing Bobbin Cose S ,:

10 From the library of Superior Sewing Machine & Supply LLC - www.supsew.com
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ADJUSTING THE TENSION MORE TENSION i

2. TURN
THUMB NUT

Tension on thread should be as light as possible
while still sufficient to set stitches correctly in mate-

rial. 1. LOOSEN

LOCK NUT
Regulate needle thread tension, as instructed in
Fig. 24. Make certain presser foot is DOWN during

tension adjustment.

Tighten lock nut to maintain tension adjustment.
TURN
REGULATING

Regulate bobbin thread tension as instructed in SCREW

Fig. 25.

ADJUSTING THE PRESSER FOOT PRESSURE

MORE TENSION

Fig. 25 Bobbin Thread Tension

PRESSURE

e
¢
v

Correct presser foot pressure helps insure proper LESS

PRESSURE

Y

feeding of material.

s o
i

i
1

Pressure should be as light as possible while still

sufficient to insure correct feeding of material. z ‘} \L—-—
E H
Regulate as instructed in Fig. 26, with presser LOOSEN ‘
LOCK NuT

foot down.

R e

Fig. 26. Presser Foot Pressure
On all Machines, except Machine 281-5: Pressure
regulating thumb screw is fitted with lock nut. Loosen ré’*‘ 2
this lock nut before adjusting pressure. . f @AORE PRESSURE
: LESS PRESSURE 4
When correct pressure is obtained, tighten lock nut L=
to maintain odjustment. £
Machine 281-5: To adjust pressure, turn regulating
screw (with screwdriver) upward for less pressure, or _
downward for more pressure, as required. ;
i Fig. 27. Regulating Pressure of 25_’» 30
% Roller Presser on Machine %< 1=20=

" ADJUSTING THE PRESSURE
OF THE ROLLER PRESSERS
 (MACHINES 253=28aAND 281.23)

Pressure of the roller pressers on fheseAmvcchines
should be as light as possible, while still sufficient
to insure correct feeding.

Regulate as instructed in Figs. 27 ond 28.

¥
[P

MORE PRESSURE 7 LESS

PRESSURE

Fig. 28, Regulating Pressure of
Roller Presser on Machine 281.23

From the library of Superior Sewing Machine & Supply LLC - www.supsew.com
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REGULATING THE STITCH LENGTH

3. TURN MACHINE PULLEY
TOWARD YOU SLOWLY

1. STOP MACHINE
2. DEPRESS BUTTON

5. THEN TURN MACHINE
PULLEY TO DESIRED
STITCH LENGTH AND
RELEASE BUTTON

4, UNTIL BUTTON
DROPS INTO NOTCH

Fig. 29. Machine 281.5

FEED DOG STITCH LENGTH BUTTON

[T

Fe - e

: TOP.-GRIPPER STITCH LENGTH BUTTON \

Fig. 30. Mochine 281-6

FEED DOG STITCH LENGTH BUTTON |

g o g s o

r-. Y R e 4y

FEED ROLL STITCH LENGTH BUTTON

281-3
Fig. 31. Machines 23%28 aond 281.23

’

Changes in stitch length should never be attempted
while the mochine is running.

See pages 3 and 4 for information on maximum
stitch length for your machine.

CAUTICN: Stitch length setting should never ex-
ceed capacity of fittings in use.

Machine 281-5
Regulate the stitch length, as instructed in Fig. 29.

Button mentioned in Step 4, Fig. 29, drops into
notch with an audible click.

Machine 281-6

1. Remove needle from machine.

2. Depress feed dog stitch length button, shown in
Fig. 30. ' '

3. Turn machine pulley over toward—you until button
drops (audible click).

4. Turn moachine pulley to desired stitch length and
release button.

5. Depress top-gripper stitch length button.

6. Turn machine pulley toward you slowly—until button
drops.

7. Turn machine pulley to same stitch length as feed
dog is set.

Never depress either button while machine is running.
Make certain both buttons are disengaged before start-
ing machine.

28(-30

Machines 2898 and 281-23

1. Stop machine.

2. Depress feed dog stitch length button, shown in
Fig. 31.

3. Turn machine pulley over toward you slowly—until
button drops (audible click).

4. Turn machine pulley to desired stitch length and
release button.

5. Depress feed roll stitch length button.

6. Turn machine pulley toward you slowly—until button
drops.

7. Turn machine pulley to desired stitch length and
release button.

Never depress either button while machine is running.
Make certain both buttons are disengaged before start-
ing machine.

12 From the library of Superior Séwing Machine & Supply LLC - www.supsew.com
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REGULATING THE STITCH LENGTH (continued)

STITCH LENGTH BUTTON

Machines 281-22 and 281-24

1. Remove needle from machine.

2. Depress plunger, shown in Fig. 32, on top of arm.
. Continue to hold plunger down - - -

3. Turn machine pulley over toward you- - - until

plunger drops (entering notch in arm shaft eccen-

tric).
4. Turn plunger, toward right or left, 1/4 turn, to lock

PLUNGER

position.

5. Depress stitch length button, shown in Fig. 32

6. Turn machine pulley over toward you - - - until but-
tondrops. -

7. Turn mochine pulley to desired stitch length and " Fig. 32. Regulating the Needle Feed aond Drop Feed,
Machines 281.22 and 281-24

release button.
8. Turn plunger toward right or left until it releases,

~_ _springing upward. B R , 7
BUTTON — RETAINING -
TO PREVENT JAMMING OF MACHINE: PLUNGER MUST % RING
ALWAYS BE DISENGAGED BEFORE STARTING MACHINE, ARM TOP
Never depress either button or plunger while machine g | R E COVER

3,

tion unless stitch length button is depressed also.

e
WAL
V7

is running. % ) : : KN

Never turn machine pulley with plunger in locked posi- . S; i\d" ;

. PREVENTING UNAUTHORIZED
~ CHANGESIN STITCH LENGTH

Stitch regulator button may be removed by loosening
the arm top cover screws and removing arm top cover,

as shown in Fig. 33.

S

[ v T ey T

Remove retaining ring near tip of button allowing
button to be withdrawn.

Hole in top cover should then be filled by inserting
plug screw 140607 which may be obtained at additional
charge. :

Replace arm top cover.

~~. TO OPERATE THE TRIMMER
~ (MACHINE 281.5)

To engage the vertical trimmer, push DOWN on

Jever, shown in Fig. 34.

. . L PUSH IN
To raise the knife out of the way, push IN button 1O RELEASE

PUSH DOWN
TO ENGAGE

r

on face, as shown.

T

FROM THIS POINT ON, INSPECT AND ADJUST

THE MACHINE, WHEN IT IS REQUIRED, IN THE

ORDER GIVEN. : E Fig. 34. Operoﬁng"ﬁ;e Trimmer on Machine 281.5

From the library of Superior Sewing Machine & Supply LLC - www.supsew.com h



THE FACE PLATE (MACHINE 281.5)

TRIMMER KNIFE
RELEASE BAR
LEVER CRANK

Fig. 35. Removing the Face Plate
(Machine 281.5)

POSITIONING HEEDLE CORRECTLY
"IN NEEDLE HOLE OF THROAT PLATE
CUTTING BAR (MACHINE 281.5)

e N R o ] ot B

Fﬂ"‘ A T T
R C

Turn machine pulley until needle point rises just
above needle hole in throat plate cutting bar. )

Loosen the two screws B, Fig. 36 and locate throat
plete so that needle will rise and fall in center of
needle hole in throat plate cutting bar.

Tighten the two screws B.

CUTTING
BAR -

THROAM SLIDE

;. PLATE SLIDE SCREW

Fig. 36. Needle Location in Throat Plate -
Cutting Bar (Machine 281-5)

The specialized face plate on machine 281-5 re-
quires a small amount of manipulation to be safely
removed and replaced.When correctly placed the trim-
mer release lever is hooked under the knife bar crank

shown in Fig. 35.

Foce plate may be removed by loosening its four
screws and gently pulling face plate cutward to sepa-
rate gasket from casting. Then draw face plate down-
ward to disengage relecse lever from knife bar crank

shown in Fig. 35.

Replace face plate with an upward motion so that
release lever is engocged beneath knife bar crank.
Make certain that screw holes in gasket align with
their respective screw holes in face plate. Securely
tighten the four face plate screws.

SETTING THE TRIMMING MARGIN
(MACHINE 281.5)

. .
U YUV IO S PR PO e Y e T B e b e+ e L A T

IR

The distance from the trimmed edge to the line of
stitching is determined by the throat plate cutting bar
uvsed. Each throat plate cutting bar is designed for
but one trimming margin. (See “DESCRIPTION" on

page 3.)

The trimming margin is measured from the center
of the needle hole to the cutting edge of the throat
plate cutting bar.

To change trimming margin: Loosen slide screw
and move throat plate slide, shown in Fig. 36, toward
the right. Remove two screws A, Fig. 36 and presser
foot screw. Change throat plate cutting bar and presser
foot as required, fastening cutting bar with two screws
A. Return throat plate slide to its norma! position
(toward the left against cutting bar) and tighten slide
screw.

After changing trimmer parts, clways check knife
adjustment, as instructed on page 15.

14 From the library of Superior Sewing Machine & Supply LLC - www.supsew.com
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SETTING UPPER KNIFE IN RELATION
TO THE THROAT PLATE CUTTING BAR
(MACHINE 281.5)

Press down on lever shown in Fig. 37, lowering

knife.

Turn machine pulley until upper knife is at its
lowest position.

Loosen the two lock nuts behind screws shown
in Fig. 37, above upper knife. Move knife holder to
bring upper knife as close as possible to cutting bar,
as shown. Securely tighten two screws and lock nuts,
previously loosened.

Loosen two screws B, Fig. 37. Using o screwdriver
as shown, press throat plate cutting bar firmly against
upper knife, setting cutting bar parallel to blade of
knife, as shown in Fig. 37. Securely tighten two screws

B.

Check to make certain upper knife releases readily
when button on face plate is pushed IN.

Recheck needle location in cutting bar needle hole
and re-set, if necessary as instructed at bottom of page
14. Then check and re-set upper knife as instructed

above.

“ Y0 ADJUST HEIGHT OF KNIFE ~

o {MACHINE 281.5) :

Turn machine pulley over toward you until upper
knife is at its lowest position. Loosen two screws C,
Fig. 37. Raise or lower the upper knife as required to
bring highest point of cutting edge approximately 1/64
inch below top surface of throat plate cutting bar.
Securely tighten two screws C.

CAUTION: Make certain that upper knife does not
strike throat plate slide. Loosen slide screw and move
slide, as required. Slide should be closed without

coming in contact with knife.

Care must be taken to keep both knives sharp.

' SHARPENING Tr'lE UPPER KNlFE
(MACHlNEZS] 5)

B b S0 S e el T L B S i L R e K e ki S e e ke i S i, ek i b e

When sharpening the upper knife, make certain that
o g, . S .
10" beve! shown in Fig. 38is maintoined, to insure
~ correct engagement of upper and lower knives.

T

LOOSEN KNIFE
LOCK NUTS HOLDER
BEHIND THESE

TWO SCREWS

PRESS

BEVEL

Fig. 38. Sharpening Knife on Machine 281-5

From the library of Superior Sewing Machine & Su.pply LLC - www.supsew.com

SEAEnD SLIDE
i —ee T SCREW
" CUTTING
-7 BAR B ) THROAT PLATE
7 SLIDE
, Flg 37. Setting Knife in Relation to
LT Cu'mng Bar on Mcchlne 281.5
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KEEP 10°
BEVEL
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POSITIONING NEEDLE IN RELATION TO THROAT PLATE

AND FEED DOG (MACHINES 281.22 AND 281-24)

PINCH
SCREW
- NEEDLE
'’ HOLE
NEEDLE BAR
FRAME

b Fig. 39. Positioning the Needle (front to rear)
i on Machines 281-22 and 281-24

Bt sl o am e s - . - S R

BOTTOM OF
LOWER NEEDLE
: BAR BUSHING
C
. BUSHING
. _SET SCREW

THROAT PLATE 570 ™)

IRy 2,599
SEAT \—J Tlf
R g -lo==

w3

- CLAMPING NEEDLE STOP

SCREW

THROAT PLATE
SEAT

PN LA T N P T

0.866'" (281.24)
1.031” OTHERS

Fig. 41, Setting Needle Bar at Correct Height
(Using Gauge Distance)
[ 358 S e e

P

16

Needle should not contact surfaces of throat plate
or feed dog.

Needle, needle bar and needle bar frame may be
positioned forward or backward, after loosening pinch
screw, shown in Fig. 39.

To adjust, set feed eccentrics for longest stitch,
as instructed on page 13. Insert needle correctly in
needle bar. Remove face plate and slide plate.

Loosen pinch screw and move needle bar frame,
as required. Securely tighten pinch screw and replace
all parts previously removed.

SETTING THE'LOWER NEEDLE BAR BUSHING

ON COMPOUND FEED MACHINES 281-22 AND 281.24:
The lower needle bar bushing is integral with the
needle bar frame and does not require separate setting.

ON ALL OTHER MACHINES: Gouge distance from
throat plate seat to bottom of lower needle bar bushing

is 2.599 inches.

Raise or lower needle bar bushing, as required to
obtain correct height setting, after loosening bushing

- set screw shown in Fig. 40.

SETTING THE NEEDLE BAR HEIGHT
(without using timing mark)

B O I T 3

Machine 281-5: Remove bed raising plate.

All Machines: Remove face plate, slide plate and
throat plate.

When needle bar is at its lowest point {during rota-
tion of machine pulley), the gauge distance from throat
plate seat to needle stop in needle bar, s shown in
Fig. 41, is- - -

0.866 inch for Machine 281-24

1.031 inches for all other Machines.

To set needle bar height, loosen the needle bar
clamping screw shown in Fig. 41. Raise or lower
needle bar as may, be required. Securely tighten clamp-
ing screw. Replace oll parts previously removed.

When replacing face plate, make certain that screw
holes in gasket align with screw holes in face plate,

to avoid injury to gasket and subsequent oil leckage.
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SETTING THE TIMING-INDICATOR PIN
(MACHINES 281-22 ARD 281.24)

‘Set needle bar at correct height, as instructed on
page 16.

When needle bar is at its lowest point (during ro-
tation of machine pulley) the point of timing indicator
pin should be level with UPPER TIMING MARK on
needle bar, as shown in Fig. 42.

To adjust indicator pin, loosen set screw, shown
in Fig. 42, in needle bar frame and raise or lower
pin, as required. Securely tighten set screw.

. SETTING THE NEEDLE BAR HEIGHT
7 . (Using Upper Timing Mark)

When lower needle bar bushing (or timing-indicator
pin on Machines 281-22 and 281-24) is correctly set
as previously instructed, the timing marks on the
needle bar may be used for setting and timing the
machine. If needle bar height is subsequently dis-
turbed, needle bar may be quickly restored teo its cor-
rect height as follows - - -

MACHINES 281:22 AND 281.24: Turn machine pulley
slowly until needle bar is at its lowest point. Loosen
needle bar clamping screw shown in Fig. 42, and
raise or lower needle bar, as required, to bring UPPER
TIMING MARK level with pointer on timing-indicator
pin, as shown in Fig. 42. Securely tighten clamping
sCrew.

ALL OTHER MACHINES: Turn machine pulley slowly

until needle bar is at its lowest point. Loosen needle
bar clamping screw, shown in Fig. 43, and raise or
lower needle bar, as required, to bring UPPER TIMING
MARK leve! with bottom of lower needle bar bushing,
as shown in Fig. 43. Securely tighten clamping screw.

g N

reg
rE

[

FRAME

CLAMPING
SCREW

INDICATOR PIN

? AT
LOWEST
» A\

POINT

Fig. 42. Setting Needle at Correct ileight on
Machines 281-22 and 281-24

i3
iy
V4 1:'
7

CLAMPING
SCREW

Fig. 43. Setting Needle Bar at Correct Height
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on all Machines, except 281-22 and 281-24
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CLEARANCE
ABOVE EYE

T
L N R EIT R )

MARK LEVEL
WITH BOTTOM
OF LOWER

- NEEDLE BAR
" BUSHING

bl
J
1
)

HOOK POINT AT
CENTER OF =

.
NEEDLE (/

Fig. 44. Hook Point at Center of Needle

Fig. 45, Hook Body Screws

NOTE-PAPER

FLAT OF
HOOX POINT

Fig. 46. Clearance Between Needle and Hook ‘

TIMING THE MACHINE

Timing the machine consists of first adjusting the
radial position of sewing hook with relation to move- r\)
ment of needle bar and needle thread toke-up lever, to
make certain that loop of thread formed by needle will
be correctly taken by point of hook at proper time.

The check spring and feed are then timed to syn-
chronize their motions with needle and hook movement.

TIMING THE SEWING HOOK

MACHINE 281-5: Remove bed-raising plote.

MACHINES 281.22 AND 281.24: Make certain that

timing-indicator pin is correctly set in needle bar
frame, as instructed on page 17.

ALL MACHINES: Remove slide plate, throat plate, -

presser foot and feed dog.

Turn machine pulley over toward operator until
needle bar reaches its lowest point and rises to posi-
tion where LOWER TIMING MARK on needle bar is
fevel with bottom of lower needle bar bushing, as
shown in Fig. 44. (On Machines 281-22 and 281-24,
LOWER TIMING MARK should be level with timing-
indicator pin shown in Fig. 42, page 17).

At this position, point of sewing hook should be at
center of needle, as shown in inset, Fig. 44.

Loosen two hook body screws shown and turn hook
on shaft as required to bring point of hook to center of

needle. See Fig. 45.

Make certain that hub of hook is against oil re-
taining collar and tighten hook body screws.

Check clearance between needle and hook point,
in accordance with the following instructions.

SETTING THE CLEARANCE BETWEEN
NEEDLE AND HOOK POINT
MACHINE281-5: Remove bed-raising plate.
ALL MACHINES: Remove slide plate, throat plate and

bobbincase.

Check to see that needle is properly seated in
needle bor aond time sewing hook as previously in-
structed.

Point of sewing hook should pass needle as closely
as possible without striking or deflecting needle.
A clearance of about the thickness of o piece of note O
paper (approximately .005 inch), as shown in Fig. 46,
is sufficient.
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SETTING THE CLEARANCE BETWEEN
NEEDLE AND HOOK POINT (Continued)

To move hook point toward or away from needle,
loosen the two bevel gear screws shown in Fig. 47
and loosen bushing set screw shown in Fig. 48.

MAKE CERTAIN THAT BEVEL GEARS ARE
KEPT IN MESH CONSTANTLY UNTIL THEIR SCREWS
ARE SECURELY RETIGHTENED.,

Using a light mallet and a 1/4 inch brass drift pin,
move hook assembly toward or away from needle as
required. Figs. 48 and 49 show correct placement of
drift pin. TAP VERY LIGHTLY to avoid damaging

hook assembly.
Securely tighten bushing set screw. : -

Remove all end play from hook shaft by moving
hook assembly firmly against front hook shaft bushing

ond, at the same time, moving hook shaft bevel gear
toward sewing hook end of shaft.

———————LOOSEN
BUSHING
SET SCREW

DRIFT PIN

P e

s f e
iy Ay

. TAP VERY
R L LIGHTLY
TOWARD
' 7 NEEDLE.

Fig. 48. Position of Drift Pin when
Moving Hook Toward Needle

PRt

SETTING THE POSITION FINGER

PR e |

Cleorance between position finger and bobbin case
holder should be just sufficient to allow thread to pass
through easily. Normally an .018 to .022 inch clear-
ance, as shown in Fig. 50, is required. If necessary,
‘bend position finger CAREFULLY to achieve this
setting.

Top surface of the position finger must be kept
level with the top surface of the bobbin case holder.

BEVEL
GEAR
SCREWS

ALWAYS
KEEP
GEARS
IN MESH

Fig. 47. Bevel Gear Screws

Tighten screw 1, Fig. 47 on bevel gear. Securely

- tighten bevel gear screw 2, Fig. 47. -

Replace all parts previously removed.

Check thread clearance between position finger
and bobbin case, as instructed next.

LOOSEN
BUSHING
SET SCREW

TAP VERY
LIGHTLY ===
AWAY
FROM NEEDLE

i
1/4"" BRASS
DRIFT PIN

Fig. 49. Position of Drift Pin when
Moving Hook Away from Necdle

BOBBIN .018"" 1O .022"
CLEARANCE

" POSITION

FINGER POSITICN

- FINGER o
(D—c"= ~

Fig. 50. Position Finger

Rl e - . - PN - R - . e
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Relationship

RN

.

H4
¥
®

'*1
¥

POSITION

STRINGING THE NEEDLE GUARD

HOOK POINT
/ NEEDLE GUARD 1
oA

= LARGE/@_

v \r—:/ NEEDLE/ Iy
gl il 73 1

BOBBIN
CASE
HOLDER

Correct

Incorrect: HOOK POINT
Stringing Required

NEEDLE GUARD

NEEDLE
GUARD

BOBBIN

Incorrect
Too Much Metol
Removed from Guard

Fig. 51. Needle Guard at Loop-Tcking Time

3 SMALL
SCREWS

FINGER S A
FEED BAR Lo
. | (,J
HOOK POINT HOOK SECTION
L Fig. 52. Hook Section
} POSITION FINGER
SLOT ON THREAD
GUARD
HOOK BODY

H

BOBBIN CASE
HOLDER

Fig. 53. Bobbin Case Holder

NEEDLE

GUARD 1/8" #320 EMERY

Fig. 54. Stringing Needle Guard

[ SR

)

The needle guard on the bobbin case holder, shown
in Figs. 51 and 54, should prevent needle from con-
tacting hook or bobbin case at any time. See Fig. 51
(A) for correct relationship. When large needles (size
20 or larger) are used, needle guard may deflect needle
too far toward left resulting in damage ‘to needle. See
Fig. 51 (B). To avoid this, it may be necessary to
string the needle guard in accordance with the follow-
ing instructions.

-~

MACHINE 281.5: Remove bed-raising plate.
ALL MACHINES: Remove needle, slide plate, throat

plate and bobbin case from machine

Turn machine pulley until feed bar, Fig. 52, is at
its highest point. ’

Remove position finger shown in Fig. 52.

Turn hook body to position shown in Fig. 52 and
remove three small screws and hook section shown.

Turn bobbin case holder until position finger slot
on thread guard is at location shown in Fig. 53. Slip
bobbin case holder out of hook body.

Remove a slight amount of metal from needle guard
by rubbing needle guard along a 1/8 inch strip of very
fine emery cloth, as shown in Fig. 54.

EXTREME CARE should be taken to avoid removal
of too much metal as this may permit needle to strike
hook. See Fig. 51 (C). Bobbin case holder will then

need replacement,.

Clean bobbin case holder thoroughly before re-
placing it in hook body.

Replace all parts in reverse order instructed for
removal.
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return to re st.

SETTING THE CHECK SPRING HEIGHT

Thread the machine. Turn machine pulley over

slowly toward operator, observing check spring shown

‘in Fig. 55.

When toke-up lever begins to rise, check spring
should make a slight dip and return to its higher posi-

tion.

As toke-up lever approaches top of its stroke, set-
ting the stitch, check spring should be drawn all the
way down.

As take-up lever descends, check spring should

et e e e —— — - e

To increase or decrease height of check spring
(which respectively increcses or decreases its move-
ment), loosen stud set screw shown in Fig. 55. Turn
stud, along with entire check spring assembly, to set
check spring height as required. Securely tighten set

screw.

NOTE: Height setting should be checked each time a

different presser foot is used with machine.

Feed dog should never contact edges of throat plate
but should move midway between sides of throat plate
slots and maintain its movement equidistant from front
ond rear edges of throat plate slots.

Sidewise Setting

To move feed dog toward left or right, loosen the
two clamp screws on feed bar carrier and the clamp
screw on feed bar crank, shown in Fig. 56.

Move feed bar as required to position feed dog mid-
way between sides of throat plate slots.

Make certoin that feed dog height is correct as in-
structed on page 22.

Securely tighten all three clamp screws.

From the library of Superior Sewing Machine & Supply LLC - www.supsew.com

£ SETTING THE CHECK SPRING TENSION o

CENTRALIZING THE FEED DOG

STUD
SET SCREW

oo Fis. 55. Check Spring

s e e e ——t e < mnmn e

RSN SN

Tension on check spring should be sufficient to
insure action at top speed but light enough to allow
check spring to be drawn all the way down.

To adjust, first make certain that stud set screw
shown in Fig. 55 is securely tightened. Then, using o
screwdriver in slot of stud, turn stud alone toward left
to decrease tension,or toward right to increase tension,

e et

F cLaMP {CPEW

FEED BAR CRANK

TWO CLAMP SCREWS FEED BAR CARRIER

- Flg 56. Cenirahzmg 1he Feed Dog R
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CENTRALIZING THE FEED DOG (Continued)

Lengthwise Setting

edges of throat plate slots.
Set machine for longest stitch and loosen hex-head
screw,.shown in Fig. 57, on rock shaft. Securely tighten hex-head screw.

Move feed bar carrier and rock shaft so that move- Check linkage for freedom of movement to reduce
ment of feed dog is equidistont from front and rear  weor and insure maximum efficiency.

ROCK SHAFT ) HEX-HEAD SCREW
Fig. 57. Feed Bar Linkage -

SETTING THE FEED DOG HEIGHT
: ' e, Feed dog height should be adjusted with machine
- FEED DO EETH
1/32" FOR ''"WASH AND WEAR" PARALLEGLTTO set for longest stitch, ALL the teeth of the feed dog
: MATERIAL THROAT PLATE should rise equally high above the throat plate, as
shown in Fig. 58.

The correct height of feed dog for wash and wear

' THROAT fabrics is 1/32 inch above throat plate.
3/64 FOR ALL OTHER MATERIALS PLATE

Fig. 58. Correct Height of Feed Dog For all other fabrics the correct height is 3/64 inch
- e . R above throat plate. :

To set feed dog at correct height, loosen the two

L|“~ e i -jm:n'n - . hex-head screws shown in Fig. 60.

To obtain a height of 3/64 inch above throat plate,
) turn hinge pin eccentric, Fig. 59, until flat on slotted
~ end is at top as shown.

P

*"HINGE PIN ECCENTRIC

To obtain o height of 1/32 inch above throat plate,
turn hinge pin eccentric until flat is at bottom.

To raise or lower REAR END of feed dog, turn

hinge pin-eccentric out of its set position, as required.

If desired height cannot be obtained os previously

e . stated, loosen clomp screw on crank shown in Fig. 60.
i SET FOR 3/64"" RISE SET FOR 1/32" RISE Raise or lower feed bar as required to obtain desired

Fig..59. Feed Bar Hinge Pin (Eccentric) height. Securely tighten clamp screw.

E-Cul TR e -
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SETTING THE FEED DOG HEIGHT (Continued)

Level the feed dog by means of hinge pin eccentric
as previously instructed. Securely tighten the two hex~
head screws shown in Fig. 60.

NOTE: Variations in feed dog height moy sometimes
be necessary to balance height in relation to
presser foot pressure.

. AVAILABLE FEED ECCENTRIC STOP SCREWS

[ d

Machine is prevented from making longer stitches
than o predetermined maximum by a stop screw shown
in Fig. 61, in the feed eccentric.

The following stop screws are available for these

machines:

5 stitches per inch, stop screw 140257
7 stitches per inch, stop screw 140256
8 stitches per inch, stop screw 140568
10 stitches per inch, stop screw 14115]
14  stitches per inch, stop screw 140258

Stitch should NEVER EXCEED

capacity of fittings in use.

length setting

_ SETTING THE PRESSER BAR HEIGHT

When presser foot rests firmly on throat plate, with
feed dog below throat plate, there should be a slight
clearance between guide and lifting bracket, shown in

Fig. 62.

When presser foot is raised to highest point and
needle bar is ot bottom of its stroke, top of presser
foot should not contact needle bar.

To adjust for clearance between guide bracket and
lifting bracket, remove large plug from face plate and
loosen clamp screw thus made accessible.

This clamp screw is shown in Fig. 62. Face plate
is removed in this illustration only to show entire
presser bar assembly.

Raise or lower guide bracket as required.

Make certain that presser bar is correctly turned,
with needle centered in needle slot (or between the
toes) of presser foot,then securely tighten clomp screw.

CAUTION: Whenever guide bracket has been moved
on presser bar, inspect the check spring for correct
setting as previously instructed.

HINGE PIN
ECCENTRIC

o

FEED BAR

CLAMP SCREW

e

- HEX-HEAD
L2 ZY SCREWS

T
il RS

BRE

STOP SCREW

T re—y
e S

e

‘
S
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Y CLEARANCE

Fig. 61. Feed Eccentric Stop Screw

CLAMP \"T “\

SCREW r\
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LIFTING
BRACKET

GUIDE

f m— o

1 ————
Fig. 62. Presser Bar Assembly
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ADJUSTING NEEDLE THREAD TENSION RELEASER
{MACHINES 283 AND 231-23)

28/-30

CLAMPING SCREW

NEEDLE THREAD
FENSION RELEASER

\ FEED WHEEL
VLIFTING

N7/ cuine

RELEASER
BRACKET

TENSION
RELEASER
SCREW

i Fig. 63. Adjusting Tension Releaser on
i Mcchmes”S‘?’””G“cnd 281-24

i
E.
L
R

POSITION
BRACKET

SPUR GEAR
SET SCREWS

SPUR- SCREWS

GEAR

FEED WHEEL
BRACKET

Fig. 64. Chonging the Feed Wheel on Machine 281.23

GEAR COVER

release

Needle thread should

tension whenever presser foot is raised to its highest

tension releaser

position.

If tension is not FULLY released when presser
foot is raised or is partially released when presser
foot is down: - - - Loosen clamping screw on lifting
guide shown in Fig. 63, ond raise guide high enough
to obtain access to tension releaser screw. Loosen
tension releaser screw and RAISE, releaser bracket to
release tension LATER, or LOWER releaser bracket to
release tension SOONER. Securely tighten tension
releaser screw.

Make certain thot feed wheel is aligned with feed

dog @s shown in Fig.64 and that there is no bind in
upper feed assembly. Then, securely tighten lifting

guide clamping screw.

o TO CHAHGE FEED WHEEL (MACHINE 281 23)

Remove the two cover screws and gear cover,

shown in Fig. 64,

Loosen two spur-gear set screws and remove spur-
gear.

Withdraw feed wheel with its shaft from feed wheel
bracket.

Place required feed whee! on bracket. Replace
spur-gear, so that its screws will bear on “‘flats”
on shaft.

Feed wheel may be moved slightly toward or away
from needle to suit sewing conditions. Then securely
tighten spur-gear
bracket and gear, fastening them to feed wheel bracket

set screws and replace position

with two screws, as shown in Frg 64

TO CHANGE UPPER FEED ROLLER (MACHINE 281-30)
(see temporary parts list)

Remove face plate.

Remove Retaining Ring 13288 on
upper Connecting Stud 149280,
Slide out upper Connecting Stud
149280,

Remove Retaining Ring 149286
on Feed Roller Shaft 149293,
Remove Feed Roller Shaft and
Connecting Link 149279,

Feed Roller will drop from
bracket,

Place required Feed Roller in upper
Roller Bracket,
Lettering on Feed Roller Clutch must

be on the operator's left side for

proper feeding direction.

Install Feed Roller Shaft 149293 and

Connecting Link 149279,

Replace upper Connecting Stud 149280,
Replace Retaining Ring 13288 on Stud,
Replace Retaining Ring 149286 on Feed
Roller Shaft,

Replace Face Plate.

Check setting of upper Feed Roller at
correct height (see Page 25).
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SETTING FEED ROLLER AT CORRECT HEIGHT
' (MACHINE 221.20) .

e e 281230 o
(éee temporary parts list.)
When presser foot rests firmly upon the throat plate, Ehe
upper feed roller should clear the lower feed roller .003
to .005" (equal to about the thickness of one sheet of newspaper).

The upper feed roller bracket, 149290, is held up by a lip
on the upper feed roll bracket guide, 149274,

loosen two (2) screws, 140306, 1lift upper

feed roller bracket, 149290, with 1ip of feed roller guide,
149274, until piece of paper slides between roller. Sechely
tighten two (2) screws, 140306. Check clearance by rotating rollers;

readjust if necessary.

To adjust height,

*@hérti;ing‘scfew for the 281-30 is the screw closest to the flat -
on eccentric body.

5" 70 SYNCHRONIZE THE FEED
. (MACHINES 281.6, 231720 AND 281.23)

POSTRRRI __2&/_39 RPN

F e vy 3 > B S s SRS Ay o

[ FX LTI

Top-feed must be synchronized with bottom-feed | Lo _ : L
so that both move from front to rear simultaneously, SET SCREW r CONNECTING ROD “
feeding the material smoothly and firmly. e © - 7% AT LOWEST POINT =

- S .,_'.“.
;

BOTTOM-FEED: Before machine leaves factory, feed-
lifting - eccentric-and-bevel-gear and feed-eccentric
are timed for average sewing conditions; having timing
screw in each eccentric enter groove provided for it in

arm shaft.

. TOP-FEED (See Fig. 67): To synchronize top-feed
with bottom feed motion, remove arm top cover, as
shown in Fig. 67, and loosen the TIMING SCREW and
the other two screws in the top feed eccentric.

Reset eccentric by rotating it slightly TOWARD _
operator to start top-feed movement SOONER, or AWAY R
TOP-FEED

. : € TIMING SCREW
FROM operator to start top-feed movement LATER. . ECCENTRIC :

" ON TOP -

Tighten the three screws in the eccentric.

Replace arm top cover, fastening it with four screws. oo ‘Fig. 67. Timing the Top-Feed Eccentric »

b e i s e e O S U TR RPN
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TO CHANGE LOWER ROLLER
(MACHINE 281-30)

(See temporary parts 1list,)

Remove Position Finger as shown on Page 19,
Loosen Set Screw 350656,

Slide out lower Roller Shaft 149266,

Roller will drop from its assembly,

Place required lower feed roller into bracket, Slide in
lower Roller Shaft 149266 (CAUTION: There should be at least
1/16" clearance between end of shaft and feed bar.,) Line up
undercut on shaft with set screw,

Securely tighten Set Screw 350656,

Replace position finger as shown on Page 19,

- - e e G P GRS USSR POUUNURUU S UG U USRS LA S

TO ADJUST UPPER FEED ROLLER BRAKE
(MACHINE 281-30)

The Upper Feed Roller Bracket 149290 is fitted with a one-way
indexing clutch. The feed roller should index only in the
direction of feed., If the roller oscillates, the pressure

applied to the brake should be checked by carefully tightening
Screw 233,

/

CAUTION: All regular single needle lockstitch
fittings can be used on the 281-30
Machine. However, a clearance for
the lower feed roller must be ground
in all throat plates.

26,
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