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SEWING MACHINE WITH SPEED-DEPENDENT 
STITCH CORRECTION 

FIELD OF THE INVENTION 

[0001] The present invention pertains to a sewing machine 
With at least one feed device a stitch regulating device, an 
adjusting device for the stitch regulating device, a pulse 
generator detecting the speed and the angular position of a 
machine shaft, and a computer, Which controls the adjust 
ment of the stitch regulating device by means of the adjust 
ing device. 

BACKGROUND OF THE INVENTION 

[0002] It has been knoWn from DE 32 16 993 C3 (US. Pat. 
No. 4,495,877) that the accuracy of positioning of the needle 
at the end point of the seam can be increased by determining 
the difference betWeen the desired amount and the actual 
value of the feed of the feed device by means of a scanning 
device responding to the passage of the edge of the Work 
piece and taking this into account in the calculation for 
setting the stitch regulating device. US. Pat. No. 4,495,877 
is hereby incorporated by reference. Aside from the fact that 
such a scanning device, Which has at least tWo sensors 
arranged at mutually spaced locations from one another, is 
complicated, there may be inaccuracies during the scanning 
operation during seWing along curved Workpiece edges, e. g., 
in the case of shirt collars, because of the rotary movement 
of the Workpiece, and these inaccuracies distort the result of 
the measurement. 

[0003] It Was found that a very essential cause of the 
observed deviations betWeen the set amount of feed and the 
actual amount of feed of the Workpiece is that the amount of 
feed of the Workpiece per stitch formation operation 
increases, in general, continuously With increasing speed of 
the machine, so that the stitch length becomes greater and 
greater. 

[0004] This feed behavior is taken into account in the 
seWing machine knoWn from US. Pat. No. 4,548,143 by 
calculating the number of remaining seWing stitches as a 
function of the machine speed occurring at the time of 
recognition of the edge. Due to this measure, the speed 
dependent changes in stitch length are said not to be able to 
lead to inaccurate results any more. HoWever, this type of 
compensation of the speed-dependent changes in stitch 
length can be used only in processes for moving to a 
predetermined end point of a seam in Which a partial amount 
of the stitch length is taken into account during the last stitch 
only. 

[0005] A seWing machine With a device for measuring the 
actual feed length of the feed dog has been knoWn from DE 
36 17 204C1. Aside from the fact that such a measuring 
device and the associated signal processing device are 
comparatively complicated and disturbing effects, e.g., 
vibrations, may distort the results of the measurement, there 
is additionally a stitch length deviation Which arises from the 
very principle due to the fact that the measurement of the 
actual stitch length is carried out at a markedly higher speed 
and consequently at a greater deviation betWeen the desired 
value and the actual value of the stitch length than subse 
quently the formation of the last stitch. 
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SUMMARY AND OBJECTS OF THE 
INVENTION 

[0006] The basic object of the present invention is to 
provide a seWing machine in Which compensation of the 
speed-dependent changes in stitch length is made possible. 

[0007] According to the invention, a seWing machine is 
provided With at least one feed device, With a stitch regu 
lating device, With an adjusting device for the stitch regu 
lating device, With a pulse generator detecting the speed and 
the angular position of a machine shaft, and With a computer. 
The computer controls the adjustment of the stitch regulat 
ing device by Way of the adjusting device. Speed-dependent 
correction values can be sent to the stitch regulating device. 

[0008] The present invention is based essentially on the 
idea of directly counteracting the changes in the effective 
stitch length arising at higher speeds compared With the set 
stitch length by a corresponding correction of the setting of 
the stitch regulating device, so that the changes in stitch 
length Will not appear at all and therefore they do not have 
to be compensated by measures to be taken subsequently, 
either. This makes it possible to obtain a more accurate result 
in all seam sections in Which seWing is performed With stitch 
counting. 

[0009] In a seWing machine With a device for moving to a 
predetermined end point of a seam at a spaced location from 
the edge of a Workpiece, a disturbance variable, Which 
Would otherWise have an especially strong effect, is elimi 
nated by the compensation according to the present inven 
tion of the speed-dependent changes in the stitch length 
during the seWing of the remaining stitches after the recog 
nition of an edge. Thus, the actual stitch length of the 
remaining stitches of the seam comes very close to the 
calculated stitch length, as a result of Which a comparatively 
high accuracy of positioning of the needle at the end point 
of the seam is achieved. 

[0010] By taking into account the speed-dependent cor 
rection values, the speed-dependent correction values may 
be stored in the form of a table in a memory and can be read 
by a computer, to also immediately initiate the proper 
correction of the stitch length setting already at the begin 
ning of a speed change. Circumventing the measure dis 
closed in DE 38 04 920 A1, according to Which the speed is 
reduced to a loWer value several stitches before the end of 
the seam, this makes it noW possible to continuously reduce 
the speed to Zero in the manner described in DE 196 15 308 
C1, and it is guaranteed that the actual length of all remain 
ing Whole stitches corresponds to the set stitch length. 

[0011] The accuracy of a stitch length control and the 
accuracy of positioning of the needle at the end point of the 
seam are further increased by determining the value of the 
generally nonlinear adjustment characteristic of the stitch 
regulating device and taking it also into account as stitch 
length-related correction values. 

[0012] The various features of novelty Which characteriZe 
the invention are pointed out With particularity in the claims 
anneXed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
speci?c objects attained by its uses, reference is made to the 
accompanying draWings and descriptive matter in Which a 
preferred embodiment of the invention is illustrated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 
[0014] FIG. 1 is a diagram With a speed-dependent stitch 
length characteristic; and 

In the drawings: 

[0015] FIG. 2 is a side vieW of a seWing machine With a 
schematic block diagram of the control device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0016] Referring to the draWings in particular, a seWing 
machine 1 is shoWn With a base plate designated by 2 and the 
upper housing by 3. A needle bar 4 can be moved up and 
doWn. The needle bar 4 With the needle 5 is mounted in the 
head of the upper housing 3. A shuttle, not shoWn, cooper 
ates With the needle 5 the knoWn manner. 

[0017] A feed dog 6 is arranged in the base plate 2. In the 
seWing machine disclosed in US. Pat. No. 4,495,877, Which 
Was cited in the introduction, the feed dog 6 corresponds to 
the feed dog designated by 25 there. The drive device of the 
feed dog 6 likeWise corresponds to that of the feed dog 25 
in US. Pat. No. 4,495,877 and thus it contains a stitch 
regulating device 7, Which is designed, just as in the prior-art 
seWing machine, as a hinged stitch regulator. An adjusting 
shaft 8, Which corresponds to the adjusting shaft 42 in the 
prior-art seWing machine, is associated With the stitch regu 
lating device 7. The adjusting shaft 8 is directly connected 
to a stepping motor 9 used as an adjusting device. 

[0018] Apositioning motor 10 is arranged in the base plate 
2. The positioning motor 10 With a control 11 is used to drive 
the seWing machine. The positioning motor 10 drives, 
among other things, a drive shaft 12 for the feed dog 6 in a 
manner not speci?cally shoWn. Apulse generator 13, Which 
is used to detect the speed of the seWing machine 1 and the 
angular position of the drive shaft 12 When a Workpiece edge 
passes through the light beam of a light barrier, is arranged 
at the positioning motor 10. The light barrier is represented 
only by a sensor 14 arranged at the head of the upper housing 
3. The pulse generator 13 is also used in the knoWn manner 
to detect the complete revolutions of the drive shaft 12 for 
performing stitch counting. 

[0019] The control device includes a computer 15, Which 
comprises essentially a processor 16, an I/O member 17 and 
at least one EPROM 18. The computer 15 is connected to a 
control panel 19. 

[0020] The diagram in FIG. 1 shoWs hoW the stitch length 
S in mm becomes greater and greater With increasing speed 
n in rpm of the seWing machine With unchanged setting of 
the stitch regulating device 7 and increases from, e.g., 2 mm 
in the loWer speed range of 1 to 500 rpm to about 2.5 mm 
at n=6,000 rpm. This feed behavior appears, in general, in all 
seWing machines, but it may differ from one type of machine 
to the neXt. 

[0021] To compensate this speed-dependent change in 
stitch length, Which is represented in the actual value curve 
Si, the correction value K1, Which is necessary for each 
stitch length S and each speed n, is determined by measure 
ments for each type of machine and each series of machines; 
this correction value K1 is the correction value With Which 
the setting of the stitch regulating device 7 must be changed 
in order to obtain a corrected actual value curve Ss for Which 

Feb. 21, 2002 

the stitch length St actually performed alWays corresponds 
to the set stitch length Se in the entire speed range. These 
correction values K1 are stored in the form of a table in the 
EPROM 18. 

[0022] Furthermore, the speed-independent adjustment 
characteristic of the stitch regulating device 7, i.e., the stitch 
length set values of the stitch regulating device 7 Which are 
obtained at constant angle adjustment increments of the 
adjusting shaft 8 and Which are, in general, nonlinear and 
may differ more substantially especially in the case of a 
change in the direction of feed, is determined by measure 
ments for each series of machines. To compensate this 
nonlinearity, a correction value K2, With Which the setting of 
the stitch regulating device 7 must be changed in order to 
obtain a uniform change in the set stitch length S for each 
equal angular adjustment of the adjusting shaft 8, i.e., for 
each angle increment that can be performed by the stepping 
motor 9, is determined for each stitch length setting value. 
These speed-independent correction values K2 are likeWise 
stored in the EPROM 18 in the form of a table. 

[0023] During the operation of the seWing machine 1, the 
computer 15 reads the correction value K2 associated With 
the set stitch length S as Well as the correction value K1 
associated With the current speed n from the EPROM 18 and 
calculates from them a corrected manipulated variable for 
the stepping motor 9, With Which the stepping motor Will 
adjust the stitch regulating device 7 such that the stitch 
length St actually performed Will correspond to the set stitch 
length Se at any speed. 

[0024] Based on this compensation of the speed-depen 
dent changes in stitch length Which otherWise occur, it is 
noW possible to form each seam With stitch lengths Which 
are alWays equal. Furthermore, highly accurate control of 
the seam length can be performed even over long seam 
sections by means of the stitch counting performed by the 
pulse generator 13. 

[0025] Above all, the needle 5 is noW introduced accu 
rately in the position calculated in advance even When the 
?nal stitch of a seam is formed, Without a desired value 
actual value comparison of the amount of feed of the 
Workpiece being ?rst required. Movement to the predeter 
mined end point of a seam is thus performed much more 
simply than in the seWing machine according to DE 32 16 
993 C3 and US. Pat. No. 4,495,877 cited in the introduction. 
Moreover, improved accuracy is achieved, because the pos 
sibilities of error, Which cannot be ruled out in the prior-art 
seWing machine during the determination of the difference 
betWeen the desired value of the feed and the actual value of 
the feed, cannot occur during the compensation of the 
speed-dependent changes in the stitch length, Which depend 
on the adjustment characteristic of the stitch regulating 
device 7. 

[0026] While a speci?c embodiment of the invention has 
been shoWn and described in detail to illustrate the appli 
cation of the principles of the invention, it Will be under 
stood that the invention may be embodied otherWise Without 
departing from such principles. 

What is claimed is: 
1. A seWing machine, comprising: 

a feed device; 

a stitch regulating device; 
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an adjusting device for the stitch regulating device; 

a pulse generator detecting the speed and the angular 
position of a machine shaft; and 

a computer for controling the adjustment of the stitch 
regulating device by said adjusting device, said com 
puter sending speed-dependent correction values to 
said stitch regulating device. 

2. A seWing machine in accordance With claim 1, further 
comprising: 

a moving device for moving to a predetermined end point 
of a seam at a spaced location from the edge of a 
Workpiece, said moving device including a sensor 
arranged in front of the needle to trigger the operation 
for positioning the needle in the end point of the seam 
during the passage of the edge of the Workpiece, said 
computer determining a number of remaining stitches 
as a function of a distance betWeen the needle and the 
sensor and an angular position of the machine shaft, 
Which angular position is determined at the time of the 
recognition of the edge, said speed-dependent correc 
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tion values being sent to said stitch regulating device at 
least also during the formation of the remaining 
stitches. 

3. A seWing machine in accordance With claim 1, further 
comprising a memory Wherein said speed-dependent cor 
rection values are stored in said memory in the form of a 
table, Wherein said speed-dependent correction values can 
be read by said computer. 

4. A seWing machine in accordance With claim 2, further 
comprising a memory Wherein said speed-dependent cor 
rection values are stored in said memory in the form of a 
table, Wherein said speed-dependent correction values can 
be read by said computer. 

5. A SeWing machine in accordance With claim 1, further 
comprising a memory Wherein stitch length-related values of 
the adjustment characteristic of said stitch regulating device 
are stored in the form of a table in said memory and said 
speed-dependent correction values and said stitch length 
related values of the adjustment characteristic can be linked 
With one another in said computer. 

* * * * * 


