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2,696,179 
DFFERENTAL FEEONG MECHANISM FOR 

SEWING MACHINES 

Edward Muecke, Linden, N. J., assignor to The Singer 
Manufacturing Company, Elizabeth, N. J., a corpora 
tion of New Jersey 
Application November 1, 1951, Serial No. 254,302 

7 Claims. C. 112-209) 

This invention relates to sewing machine feeding mech 
anisms and more particularly to differential feeding mech 
anisms provided with two feed-dogs which are movable 
relative to each other during the feeding motions. 
An object of this invention is to provide a sewing ma 

chine with an improved differential feeding mechanism 
having two relatively movable feed-dogs. 
Another object of this invention is to provide an ad 

justing means for regulating the amount of movement 
of one feed-dog relative to the other. 
A further object of the invention is to provide a mech 

anism, which permits quick and easy operation of the 
adjusting means. 

In the drawings, 
Fig. 1 is a front view in elevation, partly broken away, 

of a sewing machine embodying the invention. 
Fig. 2 is an enlarged right end view in elevation, partly 

broken away, of the sewing machine shown in Fig. 1. 
Fig. 3 is an enlarged bottom view, partly broken away, 

of the sewing machine shown in Fig. 1. 
Fig. 4 is an enlarged view taken on line 4-4 of Fig. 3, 

showing the feeding mechanism of the sewing machine. 
Referring more specifically to the drawings, a sewing 

machine 10 is shown which is provided with a bracket 
arm fastened to a bed 2 to form a frame. Power is 
supplied to the machine through a belt pulley 13 and bal 
ance wheel 4 fastened to a needle-bar actuating shaft 
5 journaled in bearings 16 and 17 carried by the bracket 
arm 11. The free end of the bracket-arm 11 terminates 
in a head 18 which carries the usual reciprocatory needle 
bar 19, presser-bar 20 and needle-bar actuating mech 
anism (not shown). Power is supplied to the loop-tak 
ing mechanism from a spiral driving gear 21 fastened to 
the actuating shaft 15. A second spiral gear 22 meshes 
with the driving gear 21 and is fastened to an inclined 
countershaft 23 journaled in bearings 24 and 25 carried 
by the bracket-arm 11. To the lower end of the shaft 
23 is fastened a spiral gear 26 which meshes with another 
gear 27 fastened to a bed or looper actuating shaft 28 
journaled in bearings 29 and 30 carried by the machine 
bed 12. The bed-shaft 28 actuates a stitch-forming mech 
anism similar to that shown in the U. S. patent of A. B. 
Clayton, No. 2,345,327, dated. March 28, 1945, which 
forms no part of this invention and further description 
thereof is believed to be unnecessary. 
An adjustable eccentric 31 is carried by the actuating 

shaft 15 and is embraced by one end of a pitman 32. 
The lower end of the pitman 32 is pivotally fastened 
to a crank-arm or actuating lever 33 attached to a hol 
low feed advance rock-shaft 34. The crank-arm 33 ex 
tends radially from the hollow rock-shaft 34 and is con 
nected to the pitman 32 by a pivot screw 35. The other 
end of the hollow rock-shaft 34 carries a split sleeve 36 
formed with arms 37 which are pivotally connected to 
a feed-bar 38. The split sleeve 36 is clamped in place 
on the shaft 34 by a clamping screw 39. Work material 
(not shown) is fed over the bed 12 by a feed-dog 40 
fastened to the feed-bar 38 by a screw 41. 
A second feed advance rock-shaft 42 is concentric with 

the hollow rock-shaft 34 and forms a bearing shaft on 
which the hollow rock-shaft is journaled. This central 
or auxiliary rock-shaft 42 is supported on adjustable 
pintles 43 and 44 carried by a boss 45 and a flange 46, 
respectively, depending from the bed 12. One end of 
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the central rock-shaft 42 enters a split sleeve 47 which 
is clamped to the shaft 42 by a clamping screw 48. An 
auxiliary feed-bar 49 is pivotally connected to ears 50 

SO 

2 
integral with the split sleeve 47 and carries an auxiliary 
feed-dog 51. 
The feed-bars 38 and 49 both receive the same lift 

ing motion from a feed lift rock-shaft 52 which is car 
ried by the bed 12 on adjustable pintles 53 and 54. A 
split sleeve 55 integral with a lifting lever 56 is clamped 
to the rock-shaft 52 by a clamping screw 57. The free 
end of the lifting lever 56 carries a bearing stud 58 which 
extends on either side of the lever 56. A portion of the 
bearing stud 58 at one side of the lifting lever 56 is po 
sitioned between the arms of a bifurcated portion 59 of 
the feed-bar 38. In a similar manner, a portion of the 
bearing stud 58 on the other side of the lifting lever 56 
is positioned between the arms of a bifurcated portion 
60 of the auxiliary feed-bar 49. Motion is applied to 
the feed-lift rock-shaft 52 in a conventional manner by 
a pitman 61 which is pivotally fastened at one end to 
ears 62 carried by the feed lift rock-shaft 52 and has its 
other end journaled on an eccentric portion of the ac 
tuating shaft 15. 

In order to vary the length of the arc of oscillation 
of the auxiliary rock-shaft 42 relative to the length of 
the arc of oscillation of the rock-shaft 34, a special ad 
justing mechanism is provided which changes the effec 
tive length of an operating lever 63 fastened to the aux 
iliary rock-shaft 42. An auxiliary connecting rod 64 
is pivotally attached at one end to the feed advance pit 
man 32 by a pivot stud 65. The other end of the con 
necting-rod 64 is pivotally connected to the operating 
lever 63 by a stud 66 which passes through and is slid 
able along a slot 67 formed in the operating arm 63. It 
should be noted that the slot 67 extends from a point 
nearer the axis of the concentric shafts 34 and 42 than 
the pivot stud 35 to a point which is further from the 
axis of the shafts than the pivot stud 35. One end of 
the stud 66 enters a guide slot 68 formed in a guide 69 
which is fastened to a slide plate 70 carried in a slide 
way 71 formed in one end of the machine bed 12. An 
operating pin 72 extends from the slide plate 70 beyond 
the end of the bed 12. i 

Operation of the adjusting mechanism is effected by 
an L-shaped control lever 73 pivotally fastened to the 
bracket-arm 11 by a screw 74. One end of the lever 
73 is formed with a notch 75 which is entered by the pin 
72. A vertical indicator plate 76 is fastened to the bed 
12 by screws 77 and is formed with a pointer 78 located 
part way up its height with which a scribed line 79 on 
the lever 73 can be alined. Motion of the lever can be 
limited by a stop screw 80 which can be placed either 
above or below the lever 73 in a slot 81 formed in the 
indicator plate 76 and locked in any desired position. 
A clamping screw 82 carried by the lever 73 also passes 
through the slot 81 and is provided with a lock-nut 83 
which may be tightened to hold the lever in any selected 
position with respect to the indicator plate 76. Down 
ward motion of the lever 73 may be limited by an adjust 
able stop screw 74 carried by the lever 73. The lever 
73 may be operated by hand or it may be connected 
to a foot treadle (not shown) or to some other operat 
ing means. It should be noted, however, that a small 
coil spring 85 interposed between a flat portion of the 
guide 69 and the portion of the bed 12 urges the guide 
69 and slide plate 70 toward the front of the machine 
bed 12 and therefore urges the lever 73 clockwise about 
the screw 74. 

From the foregoing description, it is believed that 
the operation of the device will now be readily understood. 
Upon rotation of the actuating shaft 15, motion is trans 
mitted to the feed lift rock-shaft 52 in a conventional 
manner by the pitman 61, resulting in an oscillating mo 
tion of the shaft 52. This oscillating motion is trans 
mitted to the lifting stud 58 which carries the bifurcated 
ends of the feed-bars 38 and 49 and causes them to rise 
and fall in unison. The pitman 32 transmits motion from 
the actuating shaft 15 to the hollow rock-shaft 34 which 
results in an oscillating motion of the shaft 34. The 
oscillating motion of the hollow rock-shaft 34 is trans 
mitted to the feed-bar 38 and causes it to advance and 
return in a conventional manner. The timing of the lift. 
ing and advancing motions of the feed-bar 38 relative to 
each other can be adjusted by changing the angular po 
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sition of the eccentric 32 on the shaft 3 with respect 
to the eccentric portion of the shaft 25 carrying the pit 
man 6. 

Power is applied to the auxiliary rock-shaft 42 by the 
connecting rod 64 fastened to the pitman 32 and it is 
apparent that the pit man 32 and connecting rod 64 will 
move in unison. Further, any adjustinent of the adjust 
able eccentric 3: will affect both the pitman 32 and the 
connecting rod 34 in the same degree. However, since 
the position of the stud 66 along the slot 63 may be 
varied, the angle through which the rock-shaft 42 oscii 
lates may be varied and, as a rest it, the length of the 
stroke of the feed-bar 49 is varied. At a neutral posi 
tion of the stud 66 in the slot 67, which is at approxi 
mately the same distance from the axis of the concentric 
shafts as the stud 35, the oscillation imparted to the rock 
shaft 42 is the same in Inaginitude as the oscillation in 
parted to the rock shaft 34. Therefore, the feed-bars 33 
and 49 will have the same rate and length of stroke 
causing the feed-dogs 48 and 5 to function as a single 
feed-dog. 

If it is desired to feed work material in such a fan 
ner that the portion cf the material between the feed 
dogs 40 and 5; is stretched, the stud 66 is noved to a 
position in the slot 67 where it is further from the axis 
of the conceitric shafts 34 and 42 than when it is in 
the neutral position. In this position, the novernents 
of the pittan 323 ind the connecting rod 64 with respect 
to the axis of the concentric shafts 34 and 42 are still 
simultaneous. However, since the stud 66 is further 
rom the axis of the concentric shafts than in its net 

tral position, the distance noved by the stud 66 wiil Sub 
tend an arc of oscillation of the rock-shaft 42 which is 
less than the arc of oscillation subtended by the distance 
through which the stud 35 moves. Therefore, the feed 
bar 43 and feed-dog 52 have a shorter stroke than the 
feed-dog 40 and feed-bar 38. This difference in the 
length of the feed-dog strokes causes the work material 
betwen the feed-dogs to be sireiched. It should be noted 
that, while the stroke of the auxiliary feed-dog 3 is 
shorter than the stroke cf the feed-dog 45, the same 
ancunt of time is required for the stroke of each feed-dog 
resulting in a gradual stretching of the work-material 
as the distance between the feed-dogs increases. 
When the stud 66 is incved to a position nearer to the 

axis of the concentric shafts 34 and 42 than when it is 
in its neutral position, the work materiai is gathered be 
tween the feed-dogs 4:3 and 53. Under these conditions, 
the arc of oscillation subteinded by the distance which 
the stud 56 noves is greater than the arc Subtended by 
the distance the stild 35 moves. This causes the stroke of 
the feed-dog 53 and the feed-bar $9 to be longer than 
the stroke of the feed-dog 48 and feed-bar 33, resulting 
in a gathering of the work inaterial between the feed 
dogs 40 and 53 as the distance between the feed-dogs 
decreases. 
The position of the stud 56 in the slot 67 is changed 

by moving the control ever 73. Moving the lever 73 
downwardly from the position shown in Fig. 2, causes 
the slide plate 70 and guide 59 to move toward the rear 
of the bed 22 against the action of the coii spring 85. 
The guide 69 carries the strid 63 along the slot Si to the 
desired position and the vertically elongated slot 63 
permits the stud 65 to move vertically with the motion 
of the connecting rod 64. The stud 55 may be retained 
in any desired position by tightening the locking suit 33 
as previously described. When the indicator pointer 73 
and the scribe line 79 are a lined, the Stud 6S is in the 
neutral position described above, whereby the feed-dogs 
49 and 5; function in unison as a single feed-dog. Ob 
viously, since the controi lever 73 is readily accessible, 
the position of the stud 56 in the slot 67 and hence the 
relative notions of the feed-dogs 4 and Si can be 
changed at any time. 
The simple and accessible control mechanism of the 

machine makes it possible to perform a variety of Stitch 
ing operations without interrupting the operation of the 
machine. For eXanaple, it may be necessary to perforin 
an operation, where straight sewing is required for a per 
tion of the cperation and a gathering of the material is 
required for the ref}}ainder of the operation or periodi 
cally during the operation. To obtain this type of result, 
it is only necessary to place the stop screw 86 above the 
lever 73 and lock it in position with the pointer 73 and 
line 79 alined when the upper edge of the ever 3 en 
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4. 
gages the stop screw 33. The stop screw 84 can then 
be adjusted to limit the downward motion of the lever 
and thus limit the amount of gathering. With the ma 
chine adjusted in this manner, straight sewing is nor 
mally obtained with the ever 73 biased against the 
stop screw 83 under the action of the spring 85. How 
ever, when a gathered portion of stitching is desired, 
it is cnly necessary to press the lever 73 down. Upon 
releasing the lever 73, the machine returns to the straight 
sewing condition. Other adjustments of the stops will 
perinit other combinations of Straight sewing, gathering, 
and stretching operations. 

*From the foregoing description it is apparent that I 
have provided a sewing machine with a differential feed 
ing mechanism which can be easily adjusted to stretch 
or gather the work material between the feed dogs. 
Further, the adjusting mechanism for the feeding mecha 
nism is accessible from outside the sewing mechine with 
out disturbing the position of the work or the sewing 
machine. 

Having thus set forth the nature of the invention, what 
i claim herein is: 

1. In a Sewing mechine having a frame, a needle-bar 
actuating shaft journaled in said frame, eccentric means 
carried by said shaft, concentric feed rock-shafts carried 
by said frame, an actuating lever carried by one of said 
rock-shafts and operatively connected to said eccentric 
means, a connecting rod operatively connected to said 
eccentric means, an operating lever of variable effective 
length carried by another of said rock-shafts, a pivot 
Stud connecting said connecting rod and said operating 
lever and movable along said operating ever to vary its 
effective length, guide means engaging Said pivot stud 
and movable parallel to said operating lever, and actuating 
ineans engaging said guide reans. 

2. In a sewing inachine having a frame, a needie-bar 
actuating shaft journaled in said frame, an eccentric 
carried by said shaft, concentric feed rock-shafts and a 
feed-dog actuating ?ileinber carried by said frarine, a fed 
dog pivotally connected to each of said rock-shafts and 
operatively coillected to said aciliating raember, an actu 
ating ièver of predetermined length carried by one of said 
rock-shafts, an operating ever carried by anciher of 
Said rock-shafts and provided with a longitudinal slot, 
& pitman connecting said actuating lever to said eccen 
tric, a rod pivotally connected to said pitman, a pivot 
Stud connecting said rod to said operating lever and 
slidable in said slot, a slidable guide engaging said pivot 
Stud, a control me: aber carried by said france, aid means 
operatively conflected to said guide for sliding said 
guide. 

3. A Sewing machine having a frame comprising a 
bracket-arm and a bed, an actuating shaft journaled in 
Said bracket-arm, eccentric means carried by said shaft, 
Concentric feed rock-shafts carried by said bed, an actu. 
&ting leyer fastened to one of said rock-shafts, a pitman 
connecting Said eccentric means to said actuating lever, 
&I operating lever carried by a second of said concentric 
shafts and having a slot extending substantially radially 
from the center of Said concentric shaás, a connecting 
iod pivotally fastered to said pitman, a pivot stud 
fastened to said connecting rod and extending through the 
slot in said operating lever, a slotted guide engaging said 
Stud, a side plate carrying said guide and slidable in 
Said bed, and actuating means for moving said side 
plate operable from above said bed and outside said 
bracket-arm. 

4. A Sewing machine having a frame, a rotatable 
actuating shaft and a rock-shaft carried by said frame, 
eccentric means fastened to said actuating shaft, a slotted 
operating lever carried by said rock-shaft, a stud posi 
tioned in the slot in said operating lever, connecting 
i.eans between said eccentric and said stud, a guide en 
gaging said stud and slidable parallel to said operating 
i?ver, and mechanism for sliding said guide parallel to 
said operating lever including a control lever operable 
fronn outside said sewing machine. 

5. in a Sewing machine having a frame and a needle 
bar actuating shaft carried by said frame, an eccentric 
carried by Said shaft, concentric feed rock-shafts carried 
by Said frame, a feed-dog actuating member carried by 
said frame, a feed-dog pivotally connected to each of 
52id rock-shafts, and operatively connected to said actu 
ating member, an actuating lever of predetermined length 
carried by one of said rock-shafts, an operating lever of 
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adjustable effective length carried by the other of said 
rock-shafts, operative connecting means between said 
levers and said eccentric, including a pivot stud slidable 
along said operating lever, a slideway carried by said 
frame, a slide plate slidably mounted in said slideway, a 
guide carried by said plate and engaging said pivot 
stud, an actuating lever carried by said frame, and means 
operatively connecting said actuating lever to said slide 
plate. 

6. A sewing machine having a bed and a bracket-arm 
supported on said bed, an actuating shaft carried by 
said bracket-arm, a feed rock-shaft carried by said frame, 
a feed-dog actuating member carried by said bed, a 
feed-dog beneath said bed, means operatively connecting 
said feed-dog to said rock-shaft, an operating lever of 
adjustable effective length carried by said rock-shaft, 
means operatively connecting said actuating shaft to 
said operating lever including a movable pivot stud en 
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gaging said operating lever, a guide carried by said bed 
and engaging said pivot stud, means for moving said 
guide including a movable lever, and pivot means secur 
ing said lever to said bracket-arm. 

7. A sewing machine as claimed in claim 6 having 
adjustable stop means for limiting movement of said 
movable lever in one direction, and a second adjustable 
stop means for limiting movement of said lever in an 
other direction. 
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