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57 ABSTRACT 

Noise and vibration are reduced in an axial cam drive 
mechanism by spring loading the rotary cam assembly 
to one end of its limit of axial travel. The spring load 
is applied through an antifriction radial thrust bearing, 
and is reacted by a second antifriction radial thrust 
bearing. The spring load applied exceeds the axial 
component of the maximum reaction load applied by 
the cam driven mechanism during operation so that 
there is no tendency of the rotary cam assembly to 
shift axially upon reversal of the reaction load. 

6 Claims, 4 Drawing Figures 
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3,812,802 
SEWING MACHINE NOISE AND WEBRATION 

REDUCTION 

BACKGROUND OF THE INVENTION 
This invention relates to the reduction of vibration 

and noise in high speed precision machines and more 
particularly to an improved means for reducing the vi 
bration and noise resulting from undesired axial move 
ment of drive cams in an axial cam drive mechanism, 
such as employed in high speed sewing machines. 

DESCRIPTION OF THE PRIOR ART 
In many types of modern machinery, axial cams are 

employed to drive working elements in a direction to 
impart a component of movement parallel to the axis 
of rotation of the drive cams. This produces a reaction 
force tending to move the cam along its axis between 
the limits of necessary running clearance established by 
restraining bosses or bearing surfaces, resulting in the 
drive cam striking one of the opposed restraining 
bosses upon each reversal of the driven member. The 
repeated driving of the cam between its opposed axial 
stops produces objectionable noise and vibration, par 
ticularly in high speed machines such as industrial sew 
ing machines which require the continuous close atten 
dance of an operator. 
While certain aspects of the invention may be appro 

priate for general application, other features are partic 
ularly applicable to an overedge sewing machine of the 
well-known "Merrow' type illustrated, for example, in 
my prior U. S. Pat. 2,879,733. Accordingly, the inven 
tion will be described herein with particular reference 
to such an overedge sewing machine in which a shaft 
driven needle cooperates with a lower and an upper 
looper to form an overedge seam. The loopers are 
mounted on looper carriers having cam followers 
thereon actuated by a pair of grooved cam cylinders 
mounted for rotation about their longitudinal axes 
within the machine's rigid frame. The cam cylinders are 
rigidly mounted on spaced parallel shafts which, in 
turn, are journalled for rotation in the frame, and the 
cylinders and their respective shafts are restrained, 
within the necessary limits of running clearance, 
against axial movement by opposed bearing surfaces 
within the frame which engage the radial end faces on 
the respective cam cylinders. Although the mass of the 
respective cam cylinders and their associated shafts is 
substantially greater than the driven looper carriers and 
their associated driven components, the reaction force 
produced by the looper carriers during high speed 
operation of the machine is, nevertheless, sufficient to 
drive the cam cylinders in an axial direction back and 
forth in the main frame to strike each of the restraining 
bosses upon each revolution of the cams. Assuming 
that the machine is being driven at a rate of 6,600 rpm, 
the two cams, each hitting their opposed restraining 
bosses on each revolution, will produce 440 impacts 
per second. Thus it is apparent that this slight axial 
movement of the relatively heavy axial cam cylinders 
can be a major source of objectionable noise and vibra 
tion. It is, accordingly, a primary object of the present 
invention to greatly reduce or completely eliminate 
noise and vibration resulting from axial shifting of drive 
cam cylinders in an axial cam driven mechanism. 
Another object of the invention is to provide an im 

proved axial cam driven machine in which axial shifting 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
of the driving cam cylinders is avoided without interfer 
ring with the necessary running clearances required for 
high speed operation of the cam cylinders. 

SUMMARY OF THE INVENTION 
In the attainment of the foregoing and other objects, 

an important feature of the present invention resides in 
providing antifriction axial thrust bearings between the 
ends of the axial cam cylinders and their opposed re 
straining bosses, and providing a resilient compression 
spring member between one of the axial thrust bearing 
assemblies and its adjacent restraining boss to spring 
load the cam cylinder and its associated shaft against 
the opposed restraining boss. The spring force is main 
tained at a level exceeding that which may be gener 
ated by the reaction of the elements driven by the cam 
so that, regardless of the reaction forces, there is no 
tendency for the cam to shift axially during operation 
of the machine as a result of the reaction forces. Since 
the spring force acts on the cam through the antifric 
tion axial thrust bearing, this axial load on the cams has 
little, if any, effect on the power required to operate the 
mechanism. At the same time, the compression spring 
can readily be designed to accommodate greater toler 
ances than were possible in the prior art devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects and features of the invention will here 

inafter become apparent from the arrangements and 
combinations of parts as fully set forth in the following 
detailed description of a preferred embodiment of the 
invention illustrated in the accompanying drawings in 
which: 
FIG. is an elevation view, in section, of an overedge 

sewing machine embodying the invention; 
FIG. 2 is an exploded view of he axial cam cylinders 

and associated components illustrated in FIG. 1; 
FIG. 3 is an enlarged fragmentary sectional view of 

one end of the lower cam cylinder shown in FIG. 1; and 

FIG. 4 is an enlarged fragmentary sectional view of 
the opposite end of the cam cylinder shown in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings in detail, a cam driven 
overedge sewing machine embodying the present in 
vention is indicated generally in FIG. 1 by the reference 
numeral 10, and includes a main casting 12 having a 
mechanism compartment 14 and an oil reservoir com 
partment 16, with the mechanism compartment and oil 
reservoir being separated by a partition 18 extending 
between the front and back walls of the machine. An 
end wall 20 formed as an integral part of the frame 12 
and extending substantially parallel to the partition 18 
cooperates with a base plate 22 and top wall portion 24 
to complete the enclosure for the mechanism compart 
ment 14. 
A main or lower drive shaft 26 extends through the 

frame 12 and is journalled for rotation by suitable bear 
ings such as the bushing 28, needle bearing 30 and the 
inner bearing surface of bore 31. A combined V-belt 
drive pulley and hand wheel 32 is mounted on the end 
of shaft 26 projecting outwardly from the frame 12. 
A second or auxiliary shaft 34 is mounted in frame 12 

for rotation about its longitudinal axis which extends 



3,812,802 
3 

parallel to the axis of shaft 26. Auxiliary shaft 34 is 
journalled for rotation by a bearing 36 machined at the 
end wall 20 and a second plain bearing 38 defined by 
a bore 40 extending through the partition 18 to the end 
of the machine frame 12. A screw plug 42 normally 
closes the end of the bore 40. A lower cam cylinder 44 
is rigidly mounted, as by set screws, not shown, on the 
main shaft 26 within the mechanism compartment 14, 
and a second cam cylinder 46 is similarly mounted on 
the auxiliary shaft 34. As seen in FIG. 2, lower cam cyl 
inder 44 has a pair of cam grooves 45, 47 and a spur 
gear 48 formed on its cylindrical surface. The upper 
cam cylinder 46 has a cam groove 49 and a similar spur 
gear 50 on its outer surface, with gears 48, 50 meshing 
so that rotation of the lower cam cylinder 44 by the 
main drive shaft 26 will also drive the upper cam cylin 
der 46 and its associated auxiliary drive shaft 34. 

Partition wall 18 has integrally formed thereon a pair 
of outwardly protruding thrust bearing surfaces, or 
bosses 52, 54, with the thrust bearing surface 52 sur 
rounding the lower shaft 26 and extending in parallel 
opposed relation to the right end surface S6, as viewed 
from the front of the machine, of the lower cam cylin 
der 44. Similarly, thrust bearing surface 54 surrounds 
the auxiliary shaft 34 and extends in parallel opposed 
relation to the right end surface 58 of upper cam cylin 
der 46. A third thrust bearing surface, or boss 60 is 
formed on the end wall 20 in parallel opposed relation 
to thrust bearing surface 52, and extending in parallel 
opposed relation to the left end face of the lower cam 
cylinder 44. Thus, thrust bearing surfaces 52, 54 re 
strain movement of the cam cylinders 44, 46, and their 
associated shafts, in the right-hand direction as viewed 
in FIG. 1, while thrust bearing surface 60 limits move 
ment of the lower cam cylinder to the left. 
Movement of the upper cam cylinder to the left, 

again as viewed in FIG. 1, is restricted by an upper cam 
thrust bracket 64 mounted by aligningpin 66 and screw 
68 extending into the top wall 24. The cam thrust 
bracket 64 includes a downwardly projecting cantilev 
ered arm 70 having a circular aperture 72 formed 
therein for receiving the auxiliary shaft 34, with a thrust 
bearing surface 74 extending in opposed parallel rela 
tion to the left end face 76 of the upper cam cylinder 
46. In the unstressed condition, the bearing surface 74 
is inclined at a slight angle with respect to the longitudi 
nal axis of the auxiliary shaft 34 so that, when a load is 
applied parallel to the axis of the auxiliary shaft, the 
surface 74 will assume an attitude perpendicular to the 
shaft and parallel to the thrust bearing surface 54. 

Endless cam tracks 45, 47, 49 extending around and 
into the outer periphery of cylinders 44, 46 normally 
engage cam followers, not shown, on the machine's 
upper and lower looper carriers in the manner illus 
trated in my above-mentioned patent, the disclosure of 
which is incorporated herein by reference for purposes 
of illustrating the operation of the loopers and related 
mechanisms as well as the primary lubrication and seal 
ing systems of the machine. 
As is well-known, the reaction force applied to the 

cam cylinders 44, 46 by the cam followers running in 
the cam tracks tends to shift the cam cylinders and 
their associated shafts in an axial direction between the 
opposed thrust bearing surfaces disposed at the op 
posed ends of the respective cam cylinders. Although 
extreme care is exercised in production of the equip 
ment, some finite running clearance is required to 
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4 
avoid excess friction and wear and to avoid binding due 
to heat differentials, or the like. In the prior art ma 
chines of the type illustrated in my aforementioned pa 
tent, this running clearance was normally maintained at 
a maximum of 2 mils, and the cam cylinders were thus 
subject to being driven back and forth between the op 
posed confining thrust bearings on the frame, within 
these limits, upon every revolution of the respective 
cam cylinders by the reaction forces of the cam follow 
ers and their associated driven components. 
To overcome this tendency of the cam cylinders to be 

shifted back and forth, and to eliminate any noise and 
vibration generated thereby, according to the present 
invention, the respective cam cylinders are provided 
with a spring loaded antifriction thrust bearing system 
which spring loads the cam cylinders to one end with 
an axial force which exceeds the maximum axial com 
ponent of the reaction force applied by the cam follow 
ers during normal operation of the machine. Since the 
spring loaded thrust bearing system of the respective 
cam followers are substantially identical, only the sys 
ten for the lower cam cylinder 44 will be described in 
detail herein, it being understood that the description 
applies equally to the system for the upper cam cylin 
der 46. Further, identical reference numerals will be 
applied to identify corresponding elements of the 
spring-loaded thrust bearing system of the cam cylin 
ders 44 and 46. 

Referring now to FIGS. 2 and 3, it is seen that cam 
cylinder 44 has a concentric counterbore 80 formed in 
its left end and terminating in a radial face 82 spaced 
inwardly from and parallel to the end face 62. The ra 
dial face 82 is carefully machined to form the inner 
race of an radial thrust bearing assembly which includes 
a plurality of radially extending rollers 84 spaced by a 
suitable bearing retainer 86 and an outer race defined 
by a relatively thick annular washer 88. A pair of simi 
lar corrugated spring washers 90 are positioned within 
the bore 80 and bear against the outwardly directed 
face of the outer race 88, and a second relatively heavy 
metal washer 92 bears against the outer face of the 
spring washers. The dimension of the rollers 84, the 
outer race 88, the spring washers 90, and the metal 
washer 92 is such that their combined thickness is 
slightly greater than the depth of the counterbore 80 so 
that the outer surface of the washer 92 normally bears 
against the thrust boss 60 to maintain the radial face 62 
of the cam cylinder 44 spaced therefrom a slight dis 
tance. Since the spring washers 90 are in surface-to 
surface contact with the outer race 88 and the metal 
washer 92, the race 88 and spring washers 90 are sta 
tionary during operation of the machine. 

Referring now to FIG. 4, it is seen that a second con 
centric counterbore 94 is formed in the right end of 
cam cylinder 44, with the counterbore terminating in 
a radial face 96 defining the inner race of a second axial 
thrust bearing assembly. The second thrust bearing as 
sembly includes a bearing retainer 98 which holds a 
plurality of radially disposed rollers 100 and an annular 
spacer 102 having a radial inner face defining the outer 
race of the bearing. The spacer 102 has a thickness, or 
axial dimension which, combined with the diameter of 
the rollers 100, is slightly greater than the depth of the 
counterbore 94 so that the radial end face S6 of the 
cam cylinder 44 is retained in closely spaced relation 
to the thrust bearing surface 52. 
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When the axial thrust bearing assemblies are assem 
bled into the opposed ends of the cam cylinder 44, their 
overall axial dimension is slightly greater than the space 
between the opposed thrust bearing surfaces 52, 60 so 
that the spring washers 90 must be compressed to posi 
tion the overall assembly between these thrust bosses. 
In this condition, the spring washers 90 exert an axial 
force against the outer race 88 which forces the cam 
cylinder toward the partition wall 18 to retain the 
spacer 102 into firm contact with the thrust bearing 
surface 52. The force exerted by the spring washers 90 
is greater than that generated by the reaction of the 
looper carrier cam followers so that, during operation 
of the machine, there is no axial movement of the cam 
cylinder and shaft. 
By selection of spring washers 90 having the proper 

spring constant, the required axial load can be applied 
to the cam cylinder without applying excessive load to 
the axial thrust bearings while still permitting some tol 
erance in the spacing between the opposed thrust 
bosses 52, 60. Further, since the end faces 56, 62 are 
no longer critical bearing faces, the dimensional toler 
ances and surface finishes of these faces are no longer 
as critical as in the prior art machines. 
To supply lubricating oil to the axial thrust bearing 

assemblies on the upper cam cylinder 46, a spiral 
groove 106 is formed on the outer surface of the auxili 
ary shaft 34, with the groove extending from a position 
communicating with the normally pressurized vertical 
oil channel 108 of the machine's pressure lubricating 
system. The spiral groove 106 extends past the inner 
race 96 and is formed to propel lubricating oil from the 
channel 108 axially along the shaft to lubricate the 
bearing 38, with the excess lubricating oil being carried 
into the thrust bearing assembly. To allow the oil con 
veying groove 109 to impel oil through spacer member 
102 more freely, the axial bore of the spacer member 
has a plurality of axially extending grooves 109 formed 
around its inner periphery. 
Excess oil supplied into the counterbore 94 will be 

thrown by centrifugal force toward the outer cylindri 
cal surface of the counterbore and a portion thereof 
will flow into the longitudinally extending, diverging oil 
channel 110 to be conveyed by centrifugal force axially 
through the cam cylinder 46 and discharged into the 
counterbore 80 at the left end of the cam cylinder to 
lubricate the left-hand axial thrust bearing assembly. A 
portion of the oil passing through channel 110 is 
thrown centrifugally through an aperture 12 to lubri 
cate the cam track 49 and the cam follower disposed 
therein. A loose metering rod 14 disposed within the 
channel 110 assures that a portion of the oil flowing 
through the channel will be conveyed past the radial 
hole 1 12 to lubricate the thrust bearing assembly. Also, 
it is pointed out that the spacer 102, the outer race 88, 
and washer 92 have outside diameters slightly less than 
the diameter of the counterbores within which they are 
received so that excess lubricating oil can flow axially 
therepast and be discharged into the mechanism com 
partment 14. 
The spacer 102 has an outer peripheral surface which 

is slightly cone-shaped so that excess lubricating oil 
which flows by gravity around the periphery of this 
spacer, or outer race and collecting at the bottom of 
the counterbore 94 will then tend to flow, by gravity 
and capillary action along the inwardly and down 
wardly inclined cone-shaped outer surface of the 

1 O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
spacer into the counterbore 94. This tendency for the 
oil to flow inward into the counterbore further assures 
a continuous supply of lubricating oil in addition to that 
supplied by the spiral groove 106. 
A similar araangement is employed to supply lubrica 

tion oil to the axial thrust bearings of the lower cam cyl 
inder. Thus, the spiral groove 16 conveys lubricating 
oil from the channel 08 into the counterbore 94 in the 
same manner as with the bearings on the upper cam 46. 
Excess lubricating oil flows from the counterbore into 
two axially extending, outwardly diverging channels 
118, 120 to supply lubricating oil to cam followers posi 
tioned within cam grooves 45, 47, respectively, and to 
supply lubricating oil to the thrust bearings at the left 
end of the cam cylinder 44. Metering rods 122, 124 are 
positioned within the channels 118, 120, respectively 
and a radially extending opening 126 in the channel 
118 supplies lubrication to the cam track 45 and the 
cam follower disposed therein. A similar radially ex 
tending opening 128 permits a portion of the lubricat 
ing oil flowing in channel 120 to escape to lubricate the 
cam track 47 and the cam follower disposed therein, 
with the metering rod 124 conveying the remainder of 
the oil past the opening 128 to be discharged into the 
counterbore 80 to lubricate the axial thrust bearing at 
the left end of the cam cylinder 44. 
As seen in FIG. 1, the main shaft 26 has an axially ex 

tending bore 130 formed therein from its right-hand, or 
drive end and terminating adjacent the left end. A radi 
ally extending opening 132 formed in the shaft from the 
trailing edge of the machine's oil scavenge pump ec 
centric 134 provides a fluid passage admitting a portion 
of the lubricating oil pumped by the scavenge pump to 
flow into the axial bore 130 of shaft 26. Metering and 
conducting rods 138, 141 are positioned within bore 
130 and radially extending opening 140 supplies addi 
tional lubricant to the axial thrust bearing at the left 
end of cam cylinder 44. Screw 142 is provided near the 
right end of bore 130 to retain metering and conduct 
ing rods 138, 141 and to seal bore 130 so that all of the 
lubricant therein is directed to opening 140 and cannot 
escape through opening 136 to contaminate the V-belt 
drive groove in drive pulley 32. Screw 143 is provided 
at the extreme right hand end of bore 130 as a safety 
precaution and to permit convenient use of certain 
types of tachometers in measuring the speed of the sew 
ing machine. Thus, the axial thrust bearings are contin 
uously supplied with an excess of lubricating oil to al- . 
ways assure adequate lubrication of the high speed 
bearings. 
From the above, it is apparent that the vibration and 

noise resulting from repeated impacts between the 
main cams and the restraining bosses on the frame have 
been eliminated by preloading the cams into continu 
ous contact with one thrust bearing on the frame. By 
applying the preload to the cam through an axial anti 
friction bearing, and providing an axial antifriction 
thrust bearing at the opposite end of the cam, the re 
peated impacts and associated noise are eliminated 
without adversely effecting the operation of the ma 
chine. 
While I have disclosed and described a preferred em 

bodiment of my invention, I wish it understood that I 
do not intend to be restricted solely thereto, but that I 
do intend to include all embodiments thereof which 
would be apparent to one skilled in the art and which 
come within the spirit and scope of my invention. 
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What is claimed is: 
1. In a sewing machine having a frame, a cam cylin 

der mounted within said frame for rotation about alon 
gitudinal axis, a pair of oppositely directed radial shoul 
ders on said cam cylinder, a pair of bearing surfaces on 
said frame, said shoulders being disposed in opposed 
relation one to each of said pair of bearing surfaces for 
restricting axial movement of said cam cylinder about 
said longitudinal axis, an endless cam track formed on 
and extending around the outer surface of said cam cyl 
inder for engaging and driving a cam follower in a di 
rection having a component extending parallel to said 
longitudinal axis whereby said cam follower applies a 
reaction force tending to move said cam cylinder axi 
ally between said opposed bearing surfaces upon rota 
tion of said cam cylinder, the improvement comprising, 
a pair of antifriction axial thrust bearing assemblies 
mounted one between each said radial shoulder and the 
adjacent bearing surface, and spring means mounted 
between one of said axial thrust bearing assemblies and 
the bearing surface adjacent thereto, said spring means 
continuously urging said one axial bearing and the can 
cylinder toward the other of said axial bearing assem 
blies with a force greater than said reaction force ap 
plied by said cam follower. 

2. In a sewing machine as defined in claim 1, the fur 
ther improvement wherein said spring means comprises 
at least one spring washer mounted between said one 
axial thrust bearing assembly and the radially extending 
bearing surface adjacent thereto, said spring washer 
being compressed upon assembly of the mechanism to 
apply a continuous axial load to said one axial thrust 
bearing. 

3. In a sewing machine as defined in claim 2 the fur 
ther improvement wherein said one axial thrust bearing 
assembly comprises a plurality of radially extending an 
tifriction rollers disposed between an inner race inte 
grally formed on an end surface of said cam cylinder 
and an outer race, and wherein said spring washer ap 
plies an axial force to and normally restrains said outer 
race against rotation. 
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8 
4. In a sewing machine as defined in claim 2, the fur 

ther improvement wherein said axial thrust bearing as 
semblies each comprise a plurality of radially extending 
antifriction rollers disposed between an inner race inte 
grally formed on an end surface of said cam cylinder 
means and an outer race, and wherein said spring 
washer applies an axial force to and normally restrains 
the outer race of said one thrust bearing assembly 
against rotation. 

5. The sewing machine as defined in claim 4 wherein 
said oppositely directed radial shoulders on said cam 
cylinder comprises the end surfaces of said cam cylin 
der, and wherein said cam track comprises a groove 
formed in the outer surface of said cam cylinder. 

6. In a sewing machine having a frame, a pair of cam 
cylinders mounted within said frame for rotation about 
spaced parallel axes between opposed bearing surfaces 
and having their ends positioned one closely adjacent 
said bearing surfaces for restricting axial movement of 
said cam cylinders along their respective axis of rota 
tion, an endless cam track formed on and extending 
around the outer peripherial surfaces of each said cam 
cylinder for engaging and driving a looper carrier cam 
follower in a direction having a component extending 
axially of said cylinders whereby said looper carrier 
cam follower applies a reaction force tending to move 
said cam cylinders axially between said opposed bear 
ing surfaces upon rotation of said cam cylinders, the 
improvement comprising axial thrust bearing assem 
blies mounted one between each end of each said can 
cylinder and the adjacent bearing surface, and com 
pression spring means mounted between said axial 
thrust bearing assembly at one end of each said cam 
cylinder and the bearing surface adjacent thereto, said 
spring means continuously urging said axial bearings at 
said one end of said can cylinders and the cam cylin 
ders adjacent thereto toward the other of said axial 
thrust bearing assemblies with a force greater than said 
reaction force applied by said looper carrier cam fol 
lower. 

k k k x: : 


