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8 Claims. (Cl. 112-220) 

The present invention relates to sewing machines 
adapted for operation at high speeds and more particular 
ly to means for isolating or suppressing the transmission 
of torsional vibrations set up in moving members in one 
portion of a sewing machine to interconnected moving 
members in another portion of the machine. 

In Sewing machines operated at high speeds, torsional 
vibrations are set up in rotating or oscillating shafts which 
serve to reciprocate or oscillate certain driven elements. 
For example, in reciprocating a needle bar, the rotating 
driving shaft starts the needle bar from a standstill at 
the top of its stroke and accelerates it to a quite high 
speed at the middle of the stroke. The force required 
for this purpose causes twisting of the driving shaft in 
one direction. At the bottom of the stroke, the needle 
bar must be slowed to a stop and this deceleration causes 
twisting of the shaft in the other direction. Two similar 
twisting forces are imparted to the driving shaft in moving 
the needle bar from the bottom to the top of its stroke. 
The driving shaft thus receives two twisting cycles for 
each revolution. 

It has been found that these torsional or twisting forces 
tend to be transmitted through the driving connections 
to other driven portions of the sewing machine where 
they may cause excessive wear. For example, many 
vertical axis rotary hook lockstitch sewing machines are 
provided with a power driven top shaft arranged to drive 
a lower shaft through a gear train, the lower shaft, in 
turn, driving a pair of vertical axis rotary hooks through 
spiral gears. In Such machines, particularly when op 
erating at high speeds, it has been observed that the 
vibratory forces set up in the upper shaft, through needle 
bar inertia effects or otherwise, are transmitted to the 
spiral gears with resultant noise and excessive wear of 
the spiral gears. 

Accordingly, the principal object of the invention has 
been to provide a high speed sewing machine in which 
torsional vibrations set up by one or more driven 
reciprocatory or oscillatory members of the machine are 
not transmitted to other driven parts in the machine. 
More particularly, it has been an object of the inven 

tion to provide a sewing machine in which a driving shaft 
is suitably coupled to a driven shaft to impart rotary mo 
tion thereto, the coupling means being so constructed 
and arranged that the driven shaft is isolated from the 
driving shaft with respect to vibratory components of the 
motion of the driving shaft. The vibration isolation to 
which reference is made herein should be distinguished 
from shock isolation which involves much higher fre 
quencies in a machine of the character with which the 
present invention is concerned. Vibration isolation in ac 
cordance with its recognized technical meaning requires 
the introduction of sufficient flexibility into the system 
which is to be isolated to drop the resonant frequency of 
this system appreciably below the frequency of the vibrat 
ing force to be isolated. 
A specific object of the invention has been to provide a 

lockstitch sewing machine in which torsional vibrations 
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set up by reciprocation of the needle bar are not trans 
mitted to the rotary hook and the gears for driving the 
hook shaft. 
Toward the foregoing ends, a feature of the invention 

is the provision in certain rotary driving connections of 
a sewing machine of means for isolating or suppressing 
the transmission of torsional vibrations. 
Another feature of the invention involves the provision 

of isolating means of the character indicated which will 
introduce flexibility into the sewing machine driving con 
nections, the flexibility being such as to cause the critical 
or natural frequency of vibration of the driving connec 
tions to differ from the frequency of the vibrations im 
parted to the connections by the parts driven thereby. 
A specific feature of the invention is the provision in a 

lockStitch Sewing machine of improved coupling means 
for transmitting power from an upper main shaft to a 
rotary hook shaft, said coupling means serving to isolate 
the hook shaft from the upper main shaft with respect to 
torsional vibrations. 
Other and further objects, features, and advantages of 

the invention will appear from the following descrip 
tlOil. 

A Sewing machine constructed in accordance with the 
invention may comprise a plurality of cooperating stitch 
forming and work feeding elements and driving connec 
tions therefor, the driving connections including a plu 
rality of shafts and means intercoupling the shafts so that 
rotation of one produces rotation of the other, a flexible 
element being included in the coupling means to isolate 
the two shafts in relation to each other with respect to 
the vibratory forces set up therein. These vibratory 
forces or periodic reversals of force may be set up in 
various Ways. As pointed out hereinbefore, one source 
of these forces is the inertia effects produced by reciproca 
tiom of a needle bar. 
The invention will now be described in greater detail 

with reference to certain illustrative embodiments thereof 
shown in the appended drawings, in which: 

Fig. 1 is a longitudinal sectional view of a sewing ma 
chine embodying the invention; 

Fig. 2 is an inverted plan view of the machine of Fig. 
1 with the bottom cover plate of the oil reservoir re 
moved; 

Fig. 3 is an enlarged perspective view, partly in cross 
Section, illustrating the lower, driven shaft and the driving 
and vibration isolating means therefor; 

Fig. 4 is a transverse sectional view taken along the line 4-4 of Fig. 2; 
Fig. 5 is a vertical sectional view, similar to a portion 

of Fig. 1, illustrating a modified form of coupling and 
vibration isolating means according to the invention; and 

Fig. 6 is an exploded view of the coupling and isolating 
means of Fig. 5. 

While the invention will be described in connection 
With a vertical axis, rotary hook sewing machine con 
structed generally in accordance with the teachings of 
U. S. Patent No. 2,329,484, issued September 14, 1943, 
to Oscar Quist, it should be understood that the invention 
is not limited to this type of sewing machine but will find 
application in many types of sewing machines. 

Referring now to the drawings, the illustrative machine 
comprises a frame having a base or work supporting por 
tion 10, a vertical standard 11, and an overhanging arm 
12 terminating in a needle head 13. Power is supplied 
to the machine through a combined handwheel and pulley 
14 adapted to be connected by a belt with an electrical 
transmitter, or any other suitable source of power. This 
pulley is secured to a main drive shaft 15 which extends 
through the end wall of the vertical standard A1, near its 
top, and longitudinally through the overhanging arm 12 
into the needle head 3. . 

Bearing bushings 16 and 17 are set into spaced trans 



3 
verse partitions 18 and 19 within the overhanging arm 12. 
An oscillating sleeve 20 is journaled adjacent the ends 
thereof in the bearing bushings 16 and 17. Within the 
opposite ends of the sleeve 20 are provided bushings 21 
and 22, respectively, which serve as bearings for the 
shaft 5 
A crank member 23 is mounted on the end of the 

shaft 5 within the needle head 3. A pitman 24 is 
connected at its upper end to a crank pin 25 carried by 
member 23 and at its lower end is provided with a sleeve 
portion 26 adapted to receive an inwariy projecting 
stud 27 of a collar 28 secured to a needle bar 29 to in 
part endwise reciprocatory movement to the needle bar 
in response to rotation of the shaft 35. At its lower 
end, the needle bar 29 carries a head 38 to which may 
be secured one or more needles 31. 
The aeedle bar 29 is mounted for loingitudinal re 

ciprocation within a frame or carrier member 32 which 
is suspended from a pivot stud 33 carried by the ma 
chine frame adjacent the upper end of the needie head 
13. A portion of the member 32 in Figs. 1 and 4 is 
broken away to show the collar 28. 

it will be understood that this broken away por 
tion is yoked to permit attachment of the collar 28 to 
the needle bar 29 and to permit the needle bar 29 to 
execute its endwise reciprocatory movement. Member 
32 is provided with a projecting portion 33 which is 
connected to a link 34 by means of a pin 35. Link 34 
is connected to an arim 36 by means of a pin 37 (Fig. 4). 
The arm 36 is secured to the end of the sleeve 20 so that, as 
the sleeve 28 is oscillated, the member 32 together with 
the needle bar 29 will be swung laterally about the axis 
of the pin 33. This serves to carry the needles in the line 
of feed to provide a suitable needle feeding action. Oscil 
lating or rocking movement is imparted to the sleeve 23 
through driving connections from the shaft 15. These 
connections, which are shown only in part herein, are 
preferably similar to those disclosed in the above men 
tioned Quist patent. They include an arm 49 rigidly 
affixed to the sleeve 20 adjacent the end thereof located 
within the vertical standard 1. The lower end of arm 
40 is forked to accommodate a block 4 pivotally affixed 
thereto by means of a pin 42. The block 41 corresponds 
with the sleeve 65 of Quist Patent No. 2,329,484 and 
is provided with a hole (not shown) arranged slidably 
to accommodate a vertically disposed rod forming part 
of a rocker assembly. This rocker assembly is not shown 
in the drawings but may correspond generally to the 
rocker 67 and associated parts shown in Fig. 6 of said 
Quist patent. The upper end of the rocker rod is slidably 
mounted in an offset sleeve portion (not shown) of 
a strap 44. The bearing portion of the strap 44 en 
compasses a portion of an eccentric 45 which is secured 
to the shaft 15. The other portions of the needle 
feed mechanism, including the adjustable height pivotal 
mounting for the rocker rod, may be constructed generally 
in accordance with said Quist patent. The arrangement 
is such that swinging movement is imparted to the rocker 
rod through rotation of the eccentric 45, the swinging 
movement being translated into rocking movement of 
the sleeve 29. 

Arranged to cooperate with the needles 31 in stitch 
formation below a throat plate 59 (Fig. 4) is a pair of 
vertical axis rotary hooks 51 and 52 (Fig. 2). Secured 
to the shafts 53 and 54 (Fig. 2) of the rotary hooks 51 
and 52, respectively, are spiral gears 55 and 56, re 
spectively, which mesh respectively with spiral gears 57 
and 58 secured to a rotating shaft 59. The gear ratios 
are such that the rotary hooks 5 and 52 rotate at twice 
the angular speed of the shaft 59. This shaft is suitably 
journaled within the base 10 of the machine and extends 
through a bearing 60 into an oil sump or reservoir 61 
which may be filled with lubricant to a suitable level. 
The shaft 59 is arranged to be driven by a gear 62 through 

5 

O 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

5 

4. 
vibration isolating driving connections to be described 
in greater detail hereinafter in connection with Fig. 3. 
The gear 62 is included in a train of spur gears 62, 63 
and 64 located within the hollow standard 11. The gear 
54 is rigidly affixed to the shaft i5 and drives the idler 
gear 63 which in turn meshes with and drives the gear 
62. The gearing 62, 63 and 64 is such that the shafts 
5 and 59 are rotated in the same direction and at the 
Same speed. 

Operating through slots in the throat plate 50 is a 
feed dog 76 (Fig. 4) which is adjustably secured to 
a feed bar 7. The latter has an arm which extends 
under the shaft 59 and which is pivotally connected to a 
Strap 72 which surrounds an eccentric 73 carried by the 
shaft 59. Rotation of the shaft 59 imparts suitable 
up and down movements to the feed dog 70 through the 
linkage described. At its rear end, the feed bar 71 
is pivotally connected to a pin 74 at the top of a vertical 
rocker 75. This rocker is mounted on a shaft 76 which 
extends parallel with the shaft 59 below the work sup 
porting Surface formed by the top of the base 10. The 
shaft 76 is suitably journaled in bearings provided in 
the base 10 and extends into the oil sump 61. 
A collar 77 having a laterally extending arm 78 is 

Secured to the end of the shaft 76 within the sump 61. 
A connecting rod 79 (Fig. 1) is secured to the arm 78 
by means of a ball and strap connection 80. The other 
end of the connecting rod 79 is secured through a ball 
and strap conjection 8i to a rearwardly and laterally 
extending portion 82 of the bell crank lever 40. Rocking 
inoticn of the lever 40 thus imparts feed rocking move 
inent to the shaft 76 and, through the feed bar 71, to 
the feed dog 76. 
As the upper shaft 5 is rotated, endwise reciprocatory 

imation is imparted to the needle bar 29 through the pitman 
24 and crank 23. By action of the eccentric 45, rotation 
of the shaft 5 also produces rocking movement of the 
sleeve 20 and of the shaft 76. As a result, the needle bar 
frame raember 32 is swung to and fro in the direction 
of feed in Synchronization with feed movements im 
parted to the feed dog 70. As explained hereinbefore, 
inertia effects caused by actuation of the needle bar 29 
upon rotation of the shaft 15 sets up torisional vibrations 
in the shaft 15. Similar forces produced by movement 
of the parts driven by the eccentric 45 also tend to set 
up vibrations in the shaft 15. It has been found that 
these vibratory forces, which may be considered as 
components of movement superimposed on the normal 
rotation of the shaft 15, tend to be transmitted through 
the gear train 62, 63 and 64 to the shaft 59. These 
vibratory forces, if imparted to the shaft 59, would tend 
to produce excessive wear upon the meshing gears 55 
and 57 and 56 and 58. This excessive wear would be 
caused by the inertia or momentum of the rotary hooks 
which tends to keep them going at a relatively constant 
speed, whereas the spiral gears 55 and 56 which drive 
the hooks would tend to slow down and speed up in 
response to the vibratory forces present in the shaft 59. 
Considering only the vibratory forces produced by re 
ciprocation of the needle bar, it will be evident that the 
shaft 59 tends to speed up twice and slow down twice in 
each revolution of the shaft 59 because of the reversal 
of movement of the bar at the two ends of its stroke. 
Varying speed of the gears 55 and 56, fixed to the shaft 
59, which would result from the transmission to them of 
the indicated torsional vibrations would cause these gears 
to clash repeatedly with the gears 57 and 58, respectively 
thereby causing rapid wear of all of these gears. 

In accordance with the invention, the driving connec 
tions for the shaft 59 are arranged to impart the desired 
rotary motion to this shaft but to isolate the latter from 
the torsional vibrations Superimposed on the rotary mo 
tion of the driving shaft 15. An illustrative form of the 
driving connections is illustrated in detail in Figs. 1 and 3. 
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Referring now to these views, the gear 62, which meshes 
with and is driven by the gear 63, is so mounted on 
the shaft 59 as to be rotatable relative thereto. Axial 
movement of the gear 62 on the shaft 59 is prevented by 
means of a bushing 85 mounted in the machine frame ad 
jacent one side of the gear 62 and a thrust collar 86 
fixed to the shaft 59 adjacent an axially extending hub 
portion 87 of the gear 62. A disc 88 is affixed to the 
shaft 59 by means of a set screw 89 provided in an axially 
extending hub portion 90 of the disc. The gear 62 and 
the disc 88 are provided with aligned holes adapted to re 
ceive a pair of spring rods 91 and 92. The spring rods 
91 and 92 preferably have a press fit in the respective 
holes in the disc 88 and have a sliding fit in the respective 
holes in the gear 62. If desired they may have a press fit 
in both the gear and the disc and any foreshortening of 
the connection between these parts due to the flexing of 
the rods may be taken care of by a slight axial movement 
of the gear along the shaft 59. As the gear 62 is caused 
to rotate by rotation of the gear 63, the rotary motion im 
parted thereto is translated into rotation of the disc 88 
and the shaft 59 through the spring rods 91 and 92. 
It will be observed that the coupling provided by the 
spring rods 91 and 92 will have a certain amount of 
flexibility. This flexible coupling between the gear train 
and the shaft 59 isolates the shaft 59 from the shaft 15 
with respect to torsional vibrations so that the shaft 59 
will rotate at the same speed as the shaft 15 but will be 
substantially free from the vibratory components of mo 
tion superimposed on the rotary motion of shaft 15. 
The extent of isolation achieved through the flexible 

coupling will, of course, depend upon the amount of flexi 
bility provided. In general, it may be said that the greater 
the flexibility the greater the isolation that will be 
achieved. However, too great a flexibility would permit 
the shafts 5 and 59 to get too far out of time with re 
spect to their desired relative positions which would re 
sult in poor stitch formation and might cause the needles 
31 to strike portions of their respective rotary hooks. It 
should also be observed that the introduction of flexibility 
into the driving connections for the shaft 59 lowers the 
natural resonant frequency of the shaft and driving con 
nections. It is important that the flexibility introduced 
shall not adjust the resonant frequency into the operating 
speed range of the sewing machine since, if the natural 
resonant frequency were to coincide substantially with 
the operating speed, the wear problem would be greatly 
aggravated. It has been found that the best operation 
is achieved when the natural resonant frequency of the 
driving connections and the shaft 59 lies within a range 
of about 4 to 34 of the normal operating speed of the 
sewing machine. Thus for a sewing machine which is 
normally operated at about 4,000 R. P. M., the flexibility 
should be adjusted so that the natural resonant frequency 
corresponds to about 1,000 to 3,000 vibrations per minute. 
A resonant frequency within this range will provide good 
isolation without interfering with stitch formation. In a 
preferred embodiment of the invention, a flexible coupling 
of the type shown in Figs. 1, 2 and 3 was found to give 
the best results when the resonant frequency corresponded 
to about 1200 R. P. M., the operating speed being about 
4,000 R. P. M. 

Since the flexibility required to achieve the desired 
resonant speed will be dependent upon the moment of 
inertia of the shaft to which the coupling is applied, when 
this moment of inertia is low a fairly soft flexible coupling 
will be required. Alternatively, a relatively stiff flexible 
coupling may be used if the moment of inertia of the 
shaft is relatively high. For example, in the embodiment 
of the invention illustrated in Fig. 3, the disc 88 may be 
made to act as a fly wheel to increase the moment of 
inertia of the shaft 59. 
The introduction of flexibility into the driving connec 

tions is not, of course, limited to the use of Spring rods 
as illustrated in Figs. 1, 2 and 3. Other suitable flexible 
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6 
couplings may be employed. For example, in Figs. 5 
and 6, there is shown a rubber coupling assembly for con 
necting the gear 62 (corresponding to the gear 62) and 
the shaft 59. 

Referring now to Figs. 5 and 6, the gear 62 is mounted 
for slight relative rotation on the shaft 59. Axial move 
ment of the gear 62' toward the right in Fig. 5 is pre 
vented by a bushing 85 in the machine frame. The left 
side of the gear 62 in Figs. 5 and 6 is provided with a 
circumferential slot or recess 95 which increases in radial 
dimension to provide undercut circumferential edges, as 
best shown in Fig. 5. A connector 96, which may be 
formed of rubber or other suitable flexible material, is 
provided with an annular projection 97 on one side there 
of that fits snugly within the recess 95 and is bonded 
to the surfaces of the latter. The other side of the 
connector 96 is provided with a similar annular projecting 
portion 98 which fits snugly within and is bonded to the 
surfaces of an annular recess, similar to recess 95, pro 
vided in the adjacent side of a disc 99. The opposite face 
of the disc 99 is provided with threaded holes 100 which 
are aligned with holes 101 provided in a radially extend 
ing flange portion 102 of a hub member 103. The flange 
102 is held firmly against the adjacent face of the disc 
99 by means of screws 104 extending through the holes 
101 and threaded into the holes 100. Hub member 103 
is securely affixed to the shaft 59 by means of set screws 
105. As the gear 62' is caused to rotate by its gear con 
nection with the shaft 15, the rotary motion is imparted 
to the shaft 59 through the flexible connector 96, the disc 
99 and the hub 103. The connector 96 should be con 
structed to provide the desired flexibility in the driving 
connections so that proper isolation of the shaft 59 from 
torsional vibrations in the shaft 15 will be provided. At 
the same time, the flexibility should not be so great as to 
throw out the relative timing of the movements of the 
needle bar and the rotary hooks. Moreover, the con 
siderations discussed in relation to the flexible rods as to 
the natural resonant frequency of the system should be 
observed. 
While the invention has been described in connection 

with specific illustrative embodiments thereof and in spe 
cific uses, it should be understood that it is not limited 
thereto since obvious modifications thereof will occur to 
those skilled in the art without departing from the spirit 
and scope of the invention as set forth in the appended 
claims. 
What is claimed is: 
1. A high speed sewing machine comprising a plurality 

of cooperating stitch forming and work feeding elements 
and driving connections therefor, said driving connections 
including a first shaft, a second shalt, means intercoupling 
said shafts for rotation of the first by the second, parts 
driven by said first shaft for operating certain of said 
elements, and parts driven by said second shaft for oper 
ating other of said elements in coordination with said 
certain of said elements to form a seam, said last men 
tioned parts tending to apply periodic reversals of tor 
sional force to said second shaft at a frequency double the 
speed of rotation of said shaft, said intercoupling means 
having embodied therein means for isolating the torsional 
vibrations incident to said periodic reversals of force, said 
last mentioned means including at least one flexible ele 
ment which has substantial flexibility sufficient to isolate 
torsional vibrations created by said periodic reversals of 
force but not of such flexibility as to disturb the coordi 
nated relation of said stitch forming and work feed 
ing elements. 

2. A sewing machine of the character set forth in claim 
1 in which the flexibility of said at least one flexible mem 
ber is such as to provide said first shaft and the driving 
connection therefor with a natural resonant frequency sub 
stantially lower than said periodic reversals of torsional 
force. 

3. A sewing machine of the character set forth in claim 
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i which is adapted to operate at a given speed and in 
which the flexibility of said at least one flexible member 
is such as to provide said first shaft and the driving con 
nection therefor with a resonant frequency lying within a 
range corresponding to about one-fourth to three-fourths 
of said given speed. 
- 4. A sewing machine of the character set forth in 
claim 1 which is adapted to be operated at a given speed 
and in which said stitch forming elements include a 
needle bar and a rotary hook, connections from said first 
shaft including gears arranged to drive said rotary hook, 
and connections from said second shaft for operating said 
needle bar, the flexibility of said at least one flexible 
member being such as to provide said first shaft and the 
driving connection therefor with a natural resonant fre 
quency corresponding to a speed below said given speed. 

5. A sewing machine of the character set forth in claim 
1 in which said means intercoupling said shafts com 
prises a gear train having a first gear mounted on and 
rigidly affixed to said second shaft, a second gear freely 
mounted on said first shaft, a member fixedly mounted 
on said first shaft in spaced relation to said second gear 
and spring means intercoupling said second gear and 
said member, said spring means being constructed and 
arranged to introduce sufficient flexibility into said means 
for intercoupling said shafts to provide said first shaft and 
the driving connection therefor with a resonant frequency 
between /8 and 3% of the frequency of said periodic re 
versals of force, thereby to isolate said first shaft from 
said second shaft with respect to torsional vibrations cre 
ated by said periodic reversals of torsional force. 

6. A sewing machine of the character set forth in claim 
5 in which said spring means comprises a plurality of 
spring rods and in which the mass and form of said mem 
ber fixedly mounted on said first shaft are such as to add 
substantially to the inertia of said first shaft. 

7. A sewing machine of the character set forth in claim 
1 in which said means intercoupling said shafts comprises 
a gear train having a first gear mounted on and rigidly 
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affixed to said second shaft, a second gear freely mounted 
on said first shaft, a disc member fixedly mounted on said 
first shaft in spaced relation to said second gear and a 
resilient ring-like member intercoupling said second gear 
and said disc member, the mass and form of said disc 
member being such as to add substantially to the inertia of 
said second shaft, and said resilient member and the mass 
of said disc member serving to drop the resonant fre 
quency of said first shaft and its associated elements to 
less than half the frequency of said periodic reversals of 
force, thereby to isolate said first shaft from said second 
shaft with respect to torsional vibrations created by said 
periodic reversals of torsional force. 

8. A sewing machine of the character set forth in claim 
i in which said intercoupling means comprises means 
comprising at east one flexible element and a mass, said 
mass being such as to add substantially to the inertia of 
said second shaft, and said at least one flexible element 
and mass being such as to drop the resonant frequency 
of said second shaft and its associated elements and mass 
to materially less than half the frequency of said periodic 
reversals of force. 
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