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United States Patent Office 3,974,364 
Patested Jan. 22, 1963 

3,74,364 
ZGZAG. MECHANESMS FOR SEWSNG MACSNES 
Raiph E. Johnson, Mio attainside, and Edward Koimiayer, 

Linden, N.J., assigaci's to Tae Siger Main facelaig 
Company, Elizabeth, N.Y., a corporation of New Jessey 

Fied Jan. 25, 1950, Ser. No. 4,335 
4. Cains. (C. 2-53) 

The present invention relates to zigzag or ornamental 
stitch sewing machines and has for a primary object to 
provide a new and improved cam-type actuating mecha 
mism for imparting lateral vibration to the needle bar. 

in any particular ornamental stitch sewing machine 
the stitch pattern is made as wide as possible but the maxi 
murn width of the stitch pattern is limited to some fixed 
amount by the characteristics of the machine, for ex 
ample, by the fact that the loop taker can accommodate 
only a certain lateral vibration of the needle and beyond 
this amount, will not cooperate with the needle. Having 
determined the maximum lateral vibration of the needle 
bar, the mechanics of the system determine the designed 
throw of the stitch pattern to obtain a desired lateral posi 
tion of the needle. Because of the various limitations on 
the maximum lateral movement of the needle and on the 
design limitations on the mechanics of the system, it is 
often necessary to provide a separate set of stitch pattern 
cams for the different ornamental stitch sewing machines. 
It is an object of this invention to provide a zigzag actuat 
ing mechanism that is designed to use a set of stitch 
pattern cams primarily designed for a different sewing 
machine and thus render a set of stitch pattern cams uni 
versally applicable to various sewing machines. 

Further objects of this invention are to provide a zig 
Zag actuating mechanism for a sewing machine, which 
mechanism is economical to manufacture, is easy to as 
Semble and to adjust, and is efficient, dependable and 
durable. 

Having in mind the above and other objects that will 
be evident from an understanding of this disclosure, the 
invention comprises the devices, combinations and ar 
rangements of parts as illustrated in the presently pre 
ferred embodiment of the invention which is hereinafter 
set forth in such detail as to enable those skilled in the 
art readily to understand the function, operation, con 
struction and advantages of it when read in conjunction 
with the accompanying drawings in which: 

FIG. 1 is a front elevational view of a sewing machine 
embodying the present invention, 

FIG. 2 is a vertical sectional view longitudinally of 
the sewing machine of FIG. 1, 

FIG. 3 is a sectional view taken substantially on the 
line 3-3 of FIG. 2, 

FiG. 4 is a top plan view of the bracket arm of the 
sewing machine of FIG. 1 with the top cover plate re 
moved, 

FiG. 5 is a vertical sectional view taken substantially 
on the line 5-5 of FIG. 4, 

FiG. 6 is a fragmentary detail view of the cam foil 
lower mechanism, 

FiG. 7 is a fragmentary detail view of the amplitude 
adjustment mechanism, 

FIG. 8 is a fragmentary sectional view taken substan 
tially on the line 8-8 of FIG. 7, and 

FIG. 9 is a fragmentary sectional view taken substan 
tially on the line 9-9 of FIG. 8. 
The present invention is herein illustrated and de 

Scribed as embodied in the sewing machine forming the 
Subject matter of the copending application of Johnson, 
Serial No. 4,430, filed Jan. 25, 1960, wherein the ma 
chine is fully disclosed and to which reference may be 
had for a more complete understanding of the machine. 

O 

20 

4. 

50 

55 

60 

65 

70 

2 
With reference to the drawings, there is illustrated a 

sewing machine having a frame consisting of a bed , a 
standard 2 rising from one end of the bed and carrying 
a bracket arm 3. that terminates in a head 4. Journaled 
longitudinally of the bracket arm 3 is a main shaft 5 that 
is driven through a belt 6 from a motor 7 built into the 
standard 2. 

In the head 4, there is a needle bar gate 8 having a pair 
of vertically spaced lugs 9 pivotally mounted on a vertical 
axis pivot rod 1) carried by bosses 15. The needle bar 
gate 8 has a pair of vertically spaced lugs 12 in which a 
needle bar 3 is mounted for endwise reciprocation. 
Endwise reciprocation is imparted to the needle bar 3 
by a crank 4 on the head end of the main shaft 5 and 
connected by a link 25 to a collar i6 secured on the 
ineedle bar. 
A needle E7 is secured upon the lower end of the 

needle bar 13 by a needle clamp 18. The top of the 
bed it is formed by a bed plate 19, the upper surface of 
which constitutes the work supporting surface of the 
machine and which, beneath the head , is provided with 
the usual throat plate 20. Upon endwise reciprocation 
of the needle bar 3, the needle 7 penetrates work on 
the throat plate 2 and cooperates with a loop taker 21 
in the bed i in the formation of lock stitches, and there 
by defines the point of stitch formation on the work 
Supporting surface of the machine. 
The loop taker 2i is a vertical axis oscillatory hook 

having a hook body 22 formed with a loop seizing beak 
23 and including a depending hook shaft 24 journaled 
in a bracket 25 in the bed it. Oscillation is imparted to 
the hook 22 by a vertical axis shaft 26 journaled in the 
Standard 2 and gear connected at its upper end to the 
main shaft 5. At its lower end, the shaft 26 carries a 
Crank 27 connected to one end of a pitman 28 having 
its other end connected to one arm 29 of a bell crank 
lever pivotally mounted on the bracket 25 by a pivot 
Screw 38. The bell crank lever has a second arm 31 
connected by a link 32 to a crank 33 secured on the lower 
end of the hook shaft 24. 
Work is advanced across the work supporting surface 

of the machine past the point of stitchformation by a 
four-motion feeding mechanism including a feed bar 34 
pivotally connected at one end to a rocker 35 on a feed 
advance rock shaft 36 which is oscillated in the usual 
nanner by a pitman 37 actuated by an eccentric 38 on 
the main shaft 5. Feed lift motions are imparted to the 
feed bar 34 by a feed lift shaft 39 having at one end 
an arm 49 connected by a link 41 to the feed bar and 
having at the other end an arm 42 carrying a cam fol 
lower 43 that tracks an axial displacement cam surface 
43 on the top of the crank 27. The feed lift is biased 
downwardly to effect lowering of the feed and to hold 
the cam follower 43 against the cam surface 44 by a 
compression Spring 45 acting between the arm 40 and 
the bottom of the bed plate 19. The feed bar 34 carries 
a feed dog 46 acting on the work through slots in the 
throat plate 20 to advance the work and thereby define 
the line of feed. The work is held down against the 
throat plate 20 and the feed dog 46 by a presser foot 47 
mounted on the lower end of a presser bar 48 that is 
mounted for endwise sliding in the head 4 and is biased 
downwardly by a spring 49. 

Upon oscillation of the loop taker 22, the loop seizing 
beak 23 thereof is moved through an arcuate path of 
travel. The needle E7, in the usual manner, is designed 
to pass adjacent to the path of travel of the beak 23 to 
effect loop seizure. With the needle bar 3 mounted in 
the gate 8, it is designed to be vibrated laterally of the 
line of feed so that upon alternate stitches it can descend 
at different points spaced laterally of the line of feed, 
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thereby defining ornamental stitching. To insure that the 
needle upon alternate stitches will be disposed in loop 
seizing relation to the beak 23, the axis of the pivot rod 
10 about which the needle bar.:3 pivots is arranged co 
axially of the hook shaft 24 about which the hook 2, 
oscillates. 
A pitman 50 is arranged longitudinally of the bracket 

arm 3 and is pivotally connected to the needle bar gate 
8 by means of a bracket 55 secured to the end of the pit 
man by a screw 52 and pivotally receiving a pin 53 se 
cured in the needle bargate 8. Thus upon endwise move 
ment of the pitman 50, oscillation is imparted to the 
needle bar gate 8, thereby imparting lateral vibration to 
the needle bar 3. 
Mounted in the bracket arm 3 is a vertical axis stud 54 

on which is journaled a tubular cam shaft 55 having on 
the lower end thereof a worm wheel S.5 which meshes 
with a worm 57 on the main shaft 5 for imparting rota 
tion to the cam shaft upon rotation of the main shaft. 
On the upper end of the cam shaft 55, there is mounted a 
stitch pattern cam 58 having a peripheral pattern surface 
59, which cam is releasably clamped on the can shaft 55 
by a screw 60. 
With reference to FIGS. 5 through 9, there is mounted 

at the rear of the bracket arm a vertically arranged stud 
61 which is secured at its lower end by a screw 62 in a 
bore 63 in a boss 64 of the bracket arm. The upper end 
of the stud 6 is supported by a top cover plate 65 that 
closes the open upper end of the bracket arrn 3. Pivot 
ally mounted on the stud 6 is a bracket 66 which is a 
sheet metal element consisting of a vertical body por 
tion 67 having bent therefrom at right angles at its top 
and bottom, ears 68 and 69, which ears are provided 
with apertures 70 and 7 that slidably receive the stud 61. 
The bracket 66 is positioned vertically on the stud 6i by 
a sleeve 72 resting on an accurately machined surface 73 
on the top of the boss 64 and having an accurately na 
chined upper surface 74 on which the bracket 66 rests. 
At a point spaced from the stud 61, the ears 68 and 

69 of the bracket 66 are provided with apertures 75 and 
76 that slidably receive a pivot pin 77. The pin 77 is 
held against endwise movement by a locking plate 78 
lying on the top of the ear 68 of the bracket 66. The 
plate 78 has a rearward end that is bifurcated to provide 
a slot 79 that slidably receives the reduced portion of 
the stud 61 formed by a groove 80. Extending inwardly 
from the one edge of the plate 78, FIG. 6, there is a slot 
8. The pin 77 has a groove 82 defining a reduced diame 
ter portion that is slidably received within the slot 81. 
A screw 83 extends through the plate 78 and is threaded 
into the ear 68 to lock the plate 78 and thus lock the pin 
77 in position. 

Pivotally mounted on the pin 77 is an oscillating ele 
ment in the form of a U-shaped plate 84 formed of sheet 
metal and arranged generally transversely of the bracket 
arm 3. The plate 84 is cut away, as at 85, to accommodate 
the main shaft 5 and the worm 57, thereby defining a base 
portion 86 and rearwardly extending arms 87 and 88 dis 
posed respectively above and below the main shaft 5. 
The upper arm 87 is bent to form an ear 89 disposed in 
spaced relation above the upper ear 68 of the bracket 66 
and having an aperture slidably receiving the pin 77. The 
lower arm 88 is bent to form an ear 98 having an aperture 
slidably receiving the pin 77. The sleeve 72 is provided 
with a flange 91 having an accurately machined upper 
surface on which the ear 90 rests for positioning the plate 
84 vertically. For rigidity, the base portion 86 of the 
plate 84 is provided with a laterally bent stiffening rib 92. 
There is provided a cam follower 93 formed of sheet 

metal and pivotally mounted by means of a pivot screw 94 
on an ear 95 bent from the top of the plate 84. At the 
forward end of the follower 93 there is an upstanding 
follower element 96 that is adapted to cooperate with the 
peripheral cam surface 59 of the stitch pattern cam 58. 
The rearward end of the follower 93 is bifurcated to pro 

O 

5 

20 

30 

35 

40 

50 

55 

60 

65 

75 

4. 
vide a slot 97 that receives a reduced diameter portion 98 
of the stud 61 to support the rear end of the cam follower 
against movement endwise of the stud 61 and to provide 
a sliding pivot for the same. 

In the lower arm 88 of the plate 84 there is provided a 
slot 99 through which extends the one end of the pitman 
58. On that side of the plate 84 opposite from the needle 
bar gate 8, there is mounted on the end of the pitman 
50 a block 100 secured thereon by a screw 101. 
The needle bar gate 8 is biased in a counterclockwise 

direction about the axis of the pivot rod 0 by a torsion 
spring 62 coiled about the pivot rod i8 between the 
bearing lugs. 9. The one end of the spring 102 bears 
against the needle bar gate 8 and the opposite end is an 
chored in a collar i03 secured by a set screw 104 on the 
pivot rod it. The collar 63 abuts against the top of the 
bottom one of the bearing lugs 9 and together with a head 
65 of the pivot rod 10 serves to prevent end play of the 

pivot rod 10. The bias of the spring 102 tends to pull 
the pitman to the left as seen in FIG. 7. 
The bracket 66 determines the center adjustment of the 

ornamental Stitch pattern by varying the position of the 
pivot pin 77 which defines the pivot axis for the plate 84. 
Adjustment of the bracket 66 is provided by a handle E06 
secured to the locking plate 73 by rivets 107. The handle 
36 extends through a slot 88 in the front wall of the 

bracket artin 3 and through a slot 09 in a decorative in 
dicia plate it secured by screws 11 on the front wall of 
the bracket arm. The plate 10 is provided with the 
letters “L”. “C” and "R," FIG. 1, to indicate the left, 
center, and right settings of the center adjustment. The 
plate 78 is formed of spring steel and acts to bias the 
handle 86 upwardly to seat the same in notches 112 at 
the various settings. To release the handle 106 from the 
notches 12, it is depressed against the spring action of 
the locking plate 78. , 
The spring 102 acts to exert a pull on the pitman 50 

which, through the block 100, biases the plate 84 in a 
clockwise direction, as seen in FIG. 7, about the axis of 
the pivot pin 77. The plate 84, through the pivot screw 
94, biases the cam follower 93 about its pivot axis de 
fined by the stud 61 to engage the follower element 96 
against the peripheral pattern surface 59 of the stitch 
pattern cam 58. Upon rotation of the stitch pattern cam 
58, oscillation is imparted to the cam follower 93, the 
follower being moved in one direction by the pattern 
surface 58 and in the other direction by the spring 102. 
Through the pivot screw 94, oscillation of the cam fol 
lower 93 oscillates the plate 84 about the axis of the 
pivot pin 77. Through engagement of the plate 84 and 
the block 100, as the plate 84 is oscillated, the pitman 
56 is pulled to the right, FIG. 7, in opposition to the 
spring 102 and is released for movement to the left under 
the action of the spring 102. Endwise movement of the 
pitman 50 imparts lateral vibration to the needle bar 
gate: 8, 
The amplitude of the endwise movement imparted to 

the pitman 50 and thus the lateral vibration of the needle 
bar, depends upon the setting of the block 100 radially 
relatively to the pivot axis of the plate 84. To vary 
the amplitude, the pitman 50 is adapted to be moved 
pivotally about the axis of the pin 53 to move the opposite 
end thereof along the slot 99 to position the block 106 
between a maximum setting and a Zero setting radially of 
the pivot pin 77. For this purpose, there is provided 
a zigzag amplitude adjustment lever 113 of the bell 
crank type pivotally mounted by means of a shoulder 
screw 114, FIG. 5, on the lower end of the stud 54. The 
ever 13 consists of an intermediate portion 15 formed 
of spring steel and a handle portion 116 secured thereto 
by rivets 117. The handle portion 116 extends through a 
slot 118 in the front wall of the bracket arm 3 and 
through a slot 119 in a decorative indicia plate 120 
secured by screws 121, FIG. 1, to the front wall of the 
bracket arm 3 and having numerals to indicate the set 
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ting of the zigzag amplitude. 
biases the handle portion iii.6 against the upper edge of 
the slot 119 to hold the lever 13 frictionally in its ad 
justed position. At its other end, the lever i3 carries 
a block 122 secured to the spring portion i5 by a rivet 
i23 and by a screw 124 extending through the Spring 
portion 115 and threaded into the block 22. The head 
of the screw is disposed in a sict 25 in the pitman 50 
so that upon pivotal movement of the lever 1:3, the pit 
man 50 is pivotally moved to shift the block 100 along 
the slot 99. 
The block 100 is formed generally cylindrical to pro 

vide a line contact on the plate 84 and it is provided with 
a slabbed face 26 on the side adjacent to the stud 61 to 
provide clearance relatively to the sleeve 72. At the 
zero setting of the zigzag amplitude adjustment, the end 
of the pitman 50 is disposed with the axis of the block 
i0 coaxial relatively to the pin 77. To determine this 
setting, the handle portion ió abuts against the end i27 
of the slot i9 in the plate 123. 
On the top of the block 100, there is provided an 

upstanding lug i28 having a cam face 129 that is adapted 
to engage the lower end of the pivot pin 77, as seen in 
FIGS. 8 and 9, when the ZigZag amplitude is adjusted 
to zero for straight stitching. The cam face 129 re 
tracts the pitman 50 against the action of the spiring it 2 
and lifts the block 100 out of engagement with the plate 
84, the plate 84 being provided with a cut-away 3G to 
insure clearance between the plate 84 and the block 00 
when at the zero amplitude setting. Thus, at the Zero 
setting of the zigzag amplitude adjustment, any pivotal 
movement of the plate 84 will not impart any movement 
to the pitman 50 and the needle bar gate 8 is held in a 
straight stitching position by the spring 102 that biases 
the same into a stop position determined by the engage 
ment of the cam face 29 against the pivot pin 77. At 
the same time, the bias of the spring 82 is completely 
removed from the plate 84 and thus from the cam foi 
lower 93 so that the follower element 96 will not track 
the cam surface 59, thereby eliminating unnecessary wear 
on the cam 58 during straight stitching. 
At the maximum ZigZag amplitude setting, the end of 

the pitman 50 is positioned with the axis of the block 
100 disposed coaxially with the axis of the pivot screw 
94. To position the mechanism accurately at the maxi 
mum zigzag amplitude setting and also as a gauge Surface 
for assembly adjustment of the machine, the pitman 50 
has an accurately machined face i35, FIG. 7, that is 
adapted to abut against the periphery of the stud 54. 
Thereafter, the plate 120 is mounted with the end of the 
slot ii. 9 opposite from the end 27 engaging the handie 
portion 116, thereby locating the end i27 to determine 
the minimum setting. 
The zigzag amplitude adjustment provided by the lever 

13 is designed to vary the lateral vibration of the needle 
from zero, which is for straight stitching, and a maximum 
which in the present machine is approximately 0.160 
inch (4 mm.). The two extreme positions at the maxi 
mum zigzag amplitude setting define the side edges of 
the zigzag field. The ZigZag field or centering adjust 
ment varies the straight stitching position when the am 
plitude adjustment is at Zero, that is, the line of Stitching 
will be placed in the center or along one of the side 
edges of the zigzag field. It also determines the position 
of the zigzag pattern within the field, that is, with the 
field adjustment at the center position, the lateral vi 
brations of the needle will be an equal distance upon 
each side of the center line of the field and, with the 
field adjustment at either the right or left positions, the 
lateral vibrations of the needle will be from either the 
right or left side edges of the ZigZag field so that the one 
side of the pattern will be along one side edge of the 
field. 
Upon actuation of the ZigZag mechanism, the plate 84 

pivots about the pin 77. Upon adjustment of the zigzag 

The spring portion 115 
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6 
field by means of the handle 106, the plate 84 pivots about 
the axis of the connecting or driving screw 94 for the 
plate 84. To obtain the desired control of the zigzag 
amplitude and field, the displacement of the pin 77 by 
the field adjustment mechanism must be equal to the dis 
placement of the screw 94 by the actuating mechanism. 
With the disclosed construction, it will be seen that by 
the use of the cam follower 94, that is separate from the 
plate 84, the displacement of the screw 94 is less than 
the total throw of the cam 58. In this manner, there can 
be used cans which have a maximum throw that is greater 
than that which is designed for the particular machine, 
and which at the same time, will maintain the necessary 
condition that the displacement of the screw 94 and pin 
77 be equal. The advantage of this is that cams pri 
marily designed for a different machine can be used, thus 
making the cams universal. 
The assembly of the present ZigZag mechanism into the 

machine is also very simple. After the stud 6 is inserted, 
the sleeve 72 and bracket 66 are placed on it. Then, with 
the pitman 50 and the lever 13 assembled, the plate 84 
with the cam follower 93 mounted thereon, is inserted, 
being careful to place the end of the pitman into the slot 
99 and to insert the end of the cam follower 93 into the 
groove 93. The pin 77 is then inserted and locked by 
the plate 78, the plate being inserted with the stud 61 in 
the slot 73 and the pin 77 in the slot 8. The screw 83 is 
then inserted to lock the assembly. 

Numerous alterations of the structure herein disclosei 
will suggest themselves to those skilled in the art. How 
ever, it is to be understood that the present disclosure 
relates to a preferred embodiment of our invention which 
is for purposes of illustration only and not to be con 
strued as a limitation of the invention. All Such modifica 
tions which do not depart from the spirit of the invention 
are intended to be included within the scope of the ap 
pended claims. 

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

1. In a zigzag sewing machine having a frame, a needle 
bar, means for mounting said needle bar in said frame 
for endwise reciprocation and for lateral vibration, and 
means for imparting lateral vibration to said needle bar 
comprising a bracket, a pivot element pivotally mounting 
said bracket in said frame, an oscillating element, means 
for pivotally mounting said osciliating element on said 
bracket on a pivot axis parallel to and spaced from the 
pivot axis of said bracket, a pitman, means pivotally 
connecting said pitman to said needle bar, means adjust 
ably connecting said pitman to said oscillating element 
for adjustment outwardly relatively to the pivot axis of 
said oscillating element, and means for imparting oscilla 
tion to said oscillating element comprising a rotary can 
journaled in said frame, a cam follower slidingly pivoted 
on Said pivot element and operatively engaging said cam, 
and means pivotally interconnecting said cam follower 
and said oscillating element at a point spaced from the 
pivot axis of said oscillating element for pivotally secur 
ing said cam follower and said oscillating element together 
at said point for unitary oscillation about the axis of said 
oscillating element. 

2. In a Zigzag sewing machine comprising a frame, a 
needle bar, means mounting said needle bar in said frame 
for endwise reciprocation and for lateral vibration, and 
means for imparting lateral vibration to said needle bar 
comprising a stud mounted at one end in said frame, a 
bracket pivotally mounted on said stud, a pivot pin 
loosely mounted in said bracket on an axis in spaced par 
allel relation to the axis of said stud, an oscillating ele 
ment loosely mounted on said pivot pin for oscillation, 
said stud and said pivot pin having peripheral grooves, a 
locking plate having a bifurcated end defining a slot co 
operating with the groove in said stud and a slot extend 
ing inwardly from the edge thereof and cooperating with 
the groove in said pivot pin to hold said bracket on said 
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stud and to hold said pivot pin against endwise move 
ment, means for securing said locking plate to said bracket 
at a point spaced from said slots, a pitman, means piv 
otally connecting said pitman to said needle bar, means 
adjustably connecting said pitman to said oscillating ele 
ment for adjustment outwardly relatively to the pivot axis 
of said oscillating element, and means for imparting os 
cillation to said oscillating element. 

3. In a zigzag sewing machine comprising a frame, a 
needle bar, means mounting said needle bar in said frame 
for endwise reciprocation and for lateral vibration, and 
means for imparting lateral vibration to said needle bar 
comprising a stud mounted at one end in said frame, a 
sleeve mounted on said stud, a bracket pivotally mounted 
on said stud and positioned endwise of said stud by said 
sleeve, a pivot pin loosely mounted in said bracket on 
an axis in Spaced parallel relation to the axis of said stud, 
an oscillating element loosely mounted on said pivot 
pin for oscillation, a flange on said sleeve and engaged 
by said oscillating element for positioning the same end 
wise of said stud, said stud and said pivot pin having pe 
ripheral grooves, a locking plate having a slot cooperating 
with the groove in said stud and a slot cooperating with 
the groove in said pivot pin to hold said bracket on said 
stud and to hold said pivot pin against endwise move 
ment, a pitman, means pivotally connecting said pitman 
to said needle bar, means adjustably connecting said pit 
man to said oscillating element for adjustment outwardly 
relatively to the pivot axis of said oscillating element, and 
means for imparting oscillation to said oscillating ele 
ment. 

4. In a zigzag sewing machine having a frame, a needle 
bar, means for mounting said needle bar in said frame 
for endwise reciprocation and for lateral vibration, and 
means for imparting lateral vibration to said needle bar 
comprising an oscillating element, means for pivotally 
mounting said oscillating element in said frame and de 
fining a pivot axis for the same, a pitman, means connect 
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ing said pitman to said needie bar for imparting lateral 
vibration to said needle bar upon endwise movement of 
Said pitman, means defining an adjustable connection 
between said pitman and said oscillating element for im 
parting endwise movement to said pitman upon oscilla 
tion of said oscillating element and for varying the con 
nection outwardly relatively to the pivot axis of said os 
cillating element between a maximum position and a 
minimum position, and means for imparting oscillation 
to said oscillating element comprising a rotary cam jour 
naked in said frame and operatively engaging said cam, a 
can follower element, means for pivotally securing said 
cam follower element to said oscillating element at a point 
spaced from the pivot axis of said oscillating element for 
relative pivotal movement about an axis parallel to the 
pivot axis of said oscillating element and for unitary os 
ciliation of said oscillating element and said cam follower 
element at said point about the pivot axis of said oscil 
lating element, and means for slidingly pivoting said cam 
follower in Said frame on an axis parallel to and remote 
from the pivot axis of said oscillating element and the 
pivot axis of the means interconnecting said cam follower 
element and said oscillating element. 
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