


Sewing machine

» sewing machines can make a great variety of plain or patterned
stitches

» they include means for gripping, supporting, and conveying
the fabric past the sewing needle to form the stitch pattern

» most home sewing machines, and some industrial machines,
use a two thread stitch called the lockstitch (less chainstitch)

» the fabric shifting mechanism may be a simple workguide or
may be pattern-controlled

» some machines can create embroidery-type stitches, some
have a work holder frame, some have a workfeeder that can
move along a curved path, while others have a workfeeder
with a work clamp
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History of the sewing machine

yefore the invention of a usable machine for sewing
ress , everything was sewn by hand

S -arly attempts tried to replicate this hand sewing
method and were generally a failure

» some looked to embroidery where the needle was used to
produce decorative, not joining stitches

> this needle was altered to create a fine
steel hook

> this was called a crochet in France and
could be used to create a form of chain
stitch




» this was possible because when the needle was pushed partly
through fabric and withdrawn, it left a loop of thread

» the following stitch would pass through this first loop whilst
creating a loop of its own for the next stitch, this resembled a
chain - hence the name




The first known attempt

» the first known attempt at a mechanical device —
for sewing was by the German-born Charles Weisenthal

sl sy

» he was awarded British Patent in 1755 for a double pointed
needle with an eye in the middle

» this needle was designed to be passed through the cloth by a
pair of mechanical fingers and grasped on the other side by a
second pair

» this method of recreating the hand sewing method suffered
from the problem of the needle going right through the fabric,
meaning the full length of the thread had to do so as well

» the mechanical limitations meant that the thread had to be
kept short, needing frequent stops to renew the supply
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> in 1790 British Patent was awarded to Thomas Saint

» due to several other Ratents dealing with leather and
products to treat leather, the patent was filed under
'Glues & Varnishes" and was not discovered until 1873 by
Newton Wilson

» Wilson built a replica to the patent's specifications and it
had to be heavily modified before the machine would
stitch - suggesting that Saint never actually made a
machine of his own

» saint's design had the overhead arm for the needle

and a form of tensioning system, which was
to become a common feature of later machines

The replica of Saint's machine with )
which Newton Wilson taunted Howe e
in 1776
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Way of finding a stitch that could
be made quickly and easily

» there were various attempts and patents awarded for chain
stitch machines of varying types from 1795-1830, none of
which were used to any degree of success — many of which
didn't work correctly at all

» a French tailor Barthelemy Thimonnier made the
next major breakthrough

» he did not try to replicate the human hand stiwug, .uuklng
instead for a way of finding a stitch that could be made quickly
and easily by machine

» his machine worked bK using a horizontal arm mounted on a
vertical reciprocating bar, the needle-bar nrmprtpd from the

end of the horizontal arm



» the cloth was supported on a hollow, horizontal fixed
arm, with a hole on the topside, which the needle
projected through at the lowest part of its stroke

» inside the arm was a hook, which partly rotated at each
stroke in order to wrap the thread (fed from the bobbin
onto the hook) around the needle at each stroke

» the needle then carried the thread back through the
cloth with the upward motion of its stroke

» this formed the chain stitch, which held the cloth
together



The machine was powered
by means of a foot pedal

» the easiest way to describe this is to picture the
machine working upside-down from how sewing
machines are generally thought of today - the stitch
was formed on the top of the cloth, not the bottom as
which most other chain stitch machines made since

» Thimonnier was awarded a French patent in 1830 and
1840 of these machines were installed in a factory in
Paris to stitch soldiers’ clothing

» other tailors concerned for their livelihood invaded the
factory and smashed the machines



Lock Stitch & Singer

» chain stitch has one major disadvatage - it is
very weak and the stitch can easily be pulled apart

» a stitch more suited to machine production was needed,
it was found in the lock stitch

»a lock stitch is created by two separate threads
interlocking through the two layers of fabric, resulting in
a stitch that looks the same from both sides of the

fabric

» Walter Hunt in 1834 - his machine used an eye-pointed

needle (with the eye and the point on the same end)

carrying the upper thread, and a shuttle carrying the
lower thread
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» in 1854 Isaac Merritt Singer has become
synonymous with the sewing machine

» trained as an engineer, he saw a rotary sewing
machine being repaired in a Boston shop

» he thought it to be clumsy and promptly
set out to design a better one

» his machine used a flying shuttle instead
of a rotary one; the needle was
mounted vertically and included a presser
foot to hold the cloth in place

> it had a fixed arm to hold the needle and incye==
tensioning system



» meanwhile Allen Wilson had developed a reciprocatin
sHhuttI,e, which was an improvement over Singer’'s an
owe’s

» Wilson decided to change track and try a new method - he
went into partnership with Nathaniel \Wheeler to produce a
machine with a rotary hook instead of a shuttle

» this was far quieter and smoother than the other methods,
and the Wheeler and Wilson Company produced more
machines in 1850s and 1860s than any other
manufacturer

» Wilson also invented the four-motion feed mechanism; this
is still seen on every machine today., this had a forward,
down, back, and up motion, which drew the cloth through
in an even and smooth motion



> this machlne combined elements of Thimonnier’s, Hunt's,
and Howe’s machines

>he was granted an American patent in 1851 and it was

ggested he patent the foot pedal (or treadle) used to

ower some of his machines; however, it had been in use
or too long for a patent to be issued

» when Howe learned of Singer’s machine he took him to
court, Howe won and Singer was forced to pay a lump sum
for all machines already produced

>Sin er then took out a license under Howe's patent and
him $15 per machine. Singer then entered a joint
Partnershlp with a lawyer named Edward Clark, and they
orme th (time payment) scheme to
allow people to afford to buy their machines



» through the 1850s more and more companies were being
formed and were trying to sue each other

» Charles Miller patented the first machine to stitch
buttonholes (US10609)

»in 1856 the Sewing Machine Combination was formed,
consisting of Singer, Howe, Wheeler and Wilson, and
Grover and Baker

» these four companies pooled their patents, meaning that
all the other manufacturers had to obtain a license and
pay $15 per machine

» this lasted until 1877 when the last patent expired



rn selection
printed circuit board

neadle bar
connecting link
_mialn control
neadle bar —__ -~ printed circult board

feed drive motor —



Historical type sewing machine with all the most
Important parts

TAKE UP SPOOL-PIN

ﬁ PULL OFF

EMBROIDERY 12
SPRING  [9}
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CONNECTING

Fiag. 7.—Willcox & Gibbs machine.



Scheme of sewing machine

Sewing Head Horizontal Arm

Spool Pin
Thread Take-up Lever Arm Shaft
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Rotary Hook Timing the Hook

IS TOO HIGH

CORRECT !

EYE OF THE NEEDLE IS JUST UNDER
THE POINT OF THE HOOK

EYE OF THE NEEDLE IS
ABOVE THE POINT OF
‘THE HOOK. NEDLE BAR
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[ 19. NEEDLE-TO-HOOK RELATIONSH T

Rotary Hook (Horizonta

bottom end of needla bar lower
bushing (Standard)

(Align marker line @ with the |

Fig. 23

Fig. 24

This is adjusted by loosening the set screw (Fig. 24 .01) of the small gear
of the shaft of the sewing hook. After this adjustment, pull up the sewing
hook and lower the small gear to prevent the up and down rattle of the sew-
ing shaft and securely tighten the screw,  *
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» the usage of sewing machines has grown over the years
and is generally now used far more than sewing by
hand

» the industrial market has come to be dominated by
several large brands such as Juki, Brother Industries,
Merrow, Durkopp Adler, Pfaff, Consew to name a few
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Sewing needle
> a sewing needle is a long slight object with a pointed tip

> the first sewing needles were made of bone or wood

» modern ones are manufactured from high carbon steel
wire, nickel- or gold plated for corrosion resistance

» the highest quality embroidery needles are made of
platinum




Hand sewing needle

> a needle for hand sewing has a hole at the non-pointed
end to carry thread or cord through the fabric after the
pointed end pierces it

> little reserve of yarn
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Fig. 5-12. Some types of needle points. (Courtesy Unien Special Machine Co.)

Machine sewing needle

» for example, a size 1 needle will be
thicker and longer, while a size
10 will be shorter and finer
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Only ona haak
setting fos all revdle

» needle size is denoted by a number on the packet

» the convention for sizing is that the length and
thickness of a needle increases as the size number
decreases
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Needle

Bt F E I FH / Needle positions description

iFi:: [BER *o1E EAN=
Shank butt Cone short groove Blade
—_ T T
—_—

AL
Shank

EEM
Scarf

KA
Point shape

|

K8

Long groove

#T 4L
Eyelet

Tip point
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Needles are mechanical strain for buckling and bending

SCARF CROSS
SECTION

The special stapa of the scorf cros: section gives
the SEN® & nsedle o hicher stobiliy in the smrf
arsn. The lateral dvomfer an the s:arf protecs
the looper point from being domoged.

Blade cress section

Scorf cross saction
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Soorf cross section

F. ...critical force

Jy ...central moment of inertia
E.....Young's modulus of elasticity




Other needle aystems for smbroidery

Standard

neadle :-

The DB x KS in compa rizon

large |

neadle ||

U point length

long point
R-point

long point
R-poirt

short point
R-paint

Standard point length
RG-point

Bending resistanc e (M=)
|

115
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THE NEEDLE
STABILITY

The other needla systamz here were not
apaifically dazigred and produced far
embraidary. Thair application ralated
fesatures are desigred far the uza in single
naedle leckstitch machines. Meverthaless,

many embroidary factories still today use
tteaze neadlas.

Their stability, defined s reaiztance against
barding, is shawn in the diagram opposite
and can ba compared wath the 0B «KS

variaticns.

10 000 HY Diomond




PROGRAM BUTTON SEWING NEEDLES:

System Size-Range ldent-No.  GB-designation

System Size-Range  Idemt-No.  GB-designation System Size-Runge Idest-No. GB-designafion
20ES 100 - 130 13 517.174 AD1 RG 1661 EXT LG 60 - 125 10 A70.174 ACO3 RG SY 4539 130 - 150 L]
201 &0- 125 T AT0.174 ACD] RG 1661 EXT LG 130 - 150 ] AT0.174 ACOT RG SY 4631 100 - 140 12
1 150 - 150 8 ATO1T4 ACDY R 1661 16 60 - 150 § A12174 ACO1 RE Y 4632 100 - 140 12
29 LES 60 - 150 L] 470174 AD2 RG 1661 # 60 - 150 1 1174 ACOL RG SY 7726 50 - 200 1
20158 &0- 125 1 A70.174 ACD3 RG 1985 60 - 150 1 371174 ACOT RG SY 7585 80150 L]
20155 130 - 150 B AT074 AT RG 1985 SAN® | 60 - 150 ) 71174 ACO2 RG SY 7504 &0 - 150 L]
25 &0 - 150 1 371174 ACD1 RG 1984 60 - 150 § A12.174 AC01 RG SY 7587 &0-150 9
108 x1 &0 - 140 3 373143 AD2 RG 1947 60 - 125 10 AT0.174 ACO3 RG SY 7700 100 - 130 13
100 = 3 FFG 60140 3 373163 AD2 RG 018 60 - 150 § 412.174 ACOT RG SY 0138 60150 5
134-35K 50 - 200 4 381.200 ACD2 RG 2091 60 - 125 7 A70.174 ACOT RG SY Dbl 60 - 150 5
Wil &0 - 150 1 371174 ACD] RG 200 130 - 150 L] AT0.174 ACOT RG Y Be62 80150 §
5=l FR &0 - 150 i 371174 A(DZ RG 2091 K 60 - 125 7 AT0.174 ACOT RG SY a701 50- 200 1
Walf &0 - 150 2 71174 AD2 RG 001K 130 - 150 i AT0T4 ACOT RG YT 60-150 1
175x3 60 - 150 5 412174 AD1 RG 2097 KK 60 - 150 ¢ 470174 ACOZ RG Sy a7 60150 5
7ixs &0 - 150 1 371174 AD1 RG 2007 LGK 60 - 125 7 A70.174 ACOT RG SY a7 80-125 7
WieT &0 - 125 7 A70.174 ACD1 RG 2007 LGK 130 - 150 ] A70.174 ACOT RG SY a2 130 - 150 L]
75T KK &0 - 150 9 AT0.174 ACDZ RG N34 -35K 50 - 200 4 381200 ACOZ RG BOx1 80- 140 k]
1759 &0- 125 1 AT0.174 ALD3 RG SY 2851 60 - 150 I ITL1T74 A0 RG DPx 35K 50 - 200 4
W5l 130- 150 L] 470174 ACD1 RG 5Y 2852 60 - 150 1 174 A0 RG 15«18 60-125 10
75x13 100 - 140 12 502.174 A(D] RG SY 3049 60 - 140 3 373.163 ACDZ RG 15x18 130- 150 (]
175xls &0- 125 7 A70.174 AD1 RG S¥ 4051 60 - 150 § 412.174 ACOT RG MTx 190 K 80- 140 ]
7ixls 130 - 150 B AT0.174 ACD] RG Y 4052 60 - 150 § A12.174 ACOT RG Taxl &0 - 150 1
17525 100 - 140 12 502174 ACD1 RG SY 4531 60-125 T AT0.74 ACOT RG T 60-150 5
17531 60- 150 5 412174 ACD1 RG 5Y 4531 130 - 150 8 470174 ACOT RG Taxs 60-150 1
17533 &0 - 150 5 412174 AD] RG SY 4533 60 - 125 10 470174 ACO3 RG T &0-175 7
178 H &0 - 150 5 412174 AD1 RG ¥ 4533 130 - 150 ] A70.174 ACOT RG Tax7 130 - 150 L]
100K &0 - 140 ] 445,200 ACDZ RG Y 4536 60 - 125 7 AT0.174 ACOT RG Taxd 80-125 m
332 LGH KSP 90140 11 4B5.198 ACD2 RG SY 4536 130 - 150 8 AT0.174 ACOT RG T« 130- 150 L]
1661 60- 150 1 371174 ACD1 RG SY 43538 60-125 10 470174 ALO3 RG Tax13 100- 140 1
1661 ELG &0 - 125 10 470.174 A(D3 RG SY 4538 130 - 150 8 470174 ACD1 RG Tax14 &0-150 9
1661 ELG 130 - 150 L] A70.174 ACD1 RG ¥ 4539 60 - 125 7 A70.174 ACOT RG
Scale 1:1 Idleni-Nn.
i K S N R N R R N N R
© @ Q/‘ 49 8w W @ ) o gy )
1 } 1 @ E
‘| = = | a2
E - = | - W @ = o |5 -
I r."’f | E B = = = = = = 2
- T = P g W P q= f = [ I -

470,174 ACOT RG
S02.174 ACDT RG
502.174 ACDY B
361.200 ACDZ R
470,174 ACDZ RG
470,174 ACDZ RG
470.174 ACDZ RG
S17.174 ACDY BE
412174 ACO1 R
412174 ACDT RG
411174 ACDT RG
381.200 ACDZ RG
IMT4AD R
412,174 ACOI R
470,174 ACOT RG
470,174 ACDT RG
373.163 ACDZ RG
381.200 ACO2 RG
470174 ACD3 kb
470.174 ACOT RE
445.200 AC02 RG
ITLIT4 ACDT RG
412174 ACOT RG
37174 ACDI kB
470,174 ACOT R
470,174 ACDT RG
470.174 ACD3 RG
470.174 ACOT RG
502.174 ACDI kB
470.174 ACDZ2 RE

29 ELS

118 : _ S For fina and medium knit-
GAS® m - ted fabrics ond for woven
) T dth.
* doubls groove '% For uneriticnl swing
* no soorf & RG | thraods with low elasficiry.

118 —__ Far conrser krited

GAS m structures and for

FiG —J 0 supenalustic fabrie.

# lika 645, but with %@
ball point 7] lika GAS G
118 i _ Univarsal apglication for
- SSSiiii ihm_"_:ﬂ_ﬂﬂ — fina and madium knitted
oS ® for dosast looper odj —J fabics.
Ad per odjustmant
# dobls groove légg # safa [oop pick-up For taxturisad sawing
# with szarf © | * owidanca of skipping RG | thraods.
118 e _ — * For fina and erifical to sew
SANE 10 - — —3 ¢ ) | kenitted fabric ond far
* double groove * lika GKS <|) wowan cluth,
# fopered blode ® scorf # high stability
providing hook protection # fubric protection RG

118 — N _— Far fin and medium

GHS P m > @) | knitied fabric and for

kG —— [ | woen aluth.

ke 615, %
but with ball paint g * lika GKS [{1]
118 — For fina and medium
GBS m Erzrrraerydd o7 —_"_] & ) | keitted ond wovan fabrics.
* gna groove only % ® sturdier needla, but higher Raducad doflection an
# yith sarf s thread tansion raquired RG | eressseams.
118 — Far conrsar knitted strucy-
. rrrrarrass?) 7 - res and for high elusic
GHS _ - ——’ ) obrcs
* lika 6B, @ Reduced daflection on
but with IIII” point s * lika GES FFG | cross-seams.

W Holds the bobbin thand
during stitch farmating
and pravents lateral forcas

@ o the naadle.
» withaut eya “ | » blind naedls RG

“also available in GEBEDUR® Farsion.



Upper thread

Lower thread




Stitch

One unit of conformation resulting from one or more strands

or loops of thread intralooping, interlooping or passing into
or

through material

Straight Stitch Zig Zag
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Theoretical analysis of sewing process
- Y

T<T T,ﬂ

'. ' jehla nit dilo
> frictional forces the left side << X frictional forces the right side
(long groove) (scarf)

result is loop on the right side



Creation of stitch - lockstitch

Needle Thead Fig 1
Q ~ Needle
Thread
Top Thread forms the loop Hook catches the loop and Top thread half way
and starts to pull it around around the bobbin
the bobbin

Top thread is almost all Top thread has completed One stitch has just
the way around the bobbin it's trip around the bobbin been formed and the
and is now pulling up the needle Is rising out of

bobbin thread the fabric
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Stitch types — ISO 4915

Stitch types are divided into six classes.The characteristics of
these classes are indicated below.

In this class, stitch types are formed with one or more needle
threads, and are characterized by intralooping. One or more
loops of thread are passed through the material and secured
by intralooping with a succeeding loop or loops after they are
passed through the material.




Class 100 sewing machine




Stitch types — ISO 4915

In this class, stitch types which originated as handstitches
are characterized by a single thread, which is passed
through the material as a single line of thread and the
stitch is secured by the single line of thread passing in
and out of the material.




SOME BASIC SEWING STITCHES

N \,
U ¢

running stitch

hemming stitch

N,

basting stitch catch stitch
_/ 7
slip stitch backstitch

W )

overcast stitch invisible stitch




Stitch types — ISO 4915

In this class, stitch types are formed with two or more
groups of threads, and have for a general characteristicthe
interlacing of the two or more groups. Loops of one group
are passed through the material and are secured by the
thread or threads of a second group.
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Class 300 - sewing machine 301 Lockstitch

NN

Needle Thread
Bobbin Thread




Stitch types — ISO 4915

In this class, stitch types are formed with two or more
groups of threads, and have for a general characteristic the
interlooping of the two groups. Loops of one group of
threads are passed through the material and are secured
by interlacing and interlooping with loops of another group.




Class 400 - sewing machine




Stitch types — ISO 4915

In this class, stitch types are formed with one or more
groups

of threads, and have for a general characteristic that loops

from at least one group of thread pass around the of the

material. Loops of one group of threads are passed through

the material and are secured by intralooping before

succeeding loops are passed through the material, or
secured

by interlooping with loops of one or more interlooped groups
of threads before succeeding groups of the first group are
passed through the material.
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Class 500 - sewing machine




Stitch types — ISO 4915

In this clafss, stitch types are formed with three or more
groups o

threads, and have for a general characteristic that two of the

groups cover surfaces of the material. Loops of the first

group of thread are passed through loops of the third group

already on the surface of the material and then through

the material where they are interlooped with loops of the

second group of thread on the underside of the material. The

one exception to this procedure is stitch type 601 where only

two groups of threads are used and the function of the third

group performed by one

of the threads in the group.
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Class 600 - sewing machine




