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1. 
This invention relates to Sewing machines, 

and more particularly to sewing machines of the 
household type adapted to be constructed and 
Sold at low cost. 

It is a general object of the present invention 
to provide a novel, improved and simplified 
household type sewing machine. 
More particularly it is an object of the inven 

tion to provide, in a household Sewing machine, 
improved low cost, fully balanced drive means 
between the main shaft and One or more shafts 
beneath the bed plate, and including a silent 
chain and Sprockets. 
An important object of the invention con 

prises means for imparting uniform driving mo 
tion to stitch-forming mechanism of the type 
including a two-to-one rotary hook operating on 
a vertical axis and including a silent chain drive 
between the main shaft and a parallel shuttle 
shaft beneath the bed plate, together with re 
ducing spiral gear drive connections between the 
shuttle shaft and the vertical hook shaft. 
Another object of the invention consists in the 

novel drive and stitch size adjusting mechanism 
for the feed point and including means for ad 
justing certain parts for initial fit and to com 
pensate for wear. 
Among the important features of the inven 

tion may be enumerated the provision of stitch 
forming mechanism. So arranged and positioned 
that the bobbin may be manipulated entirely 
With the right hand; the use of self-aligning 
bearings for the main and shuttle drive shafts; 
the use of tapered cams and eccentrics. in the 
control and operation of the feed point whereby 
good initial fits may be established with less care 
in the machining and whereby adjustments for 
wear are facilitated; the use of spiral bevel gears 
to provide a two-to-one ratio of shuttle or hook 
Speed to shuttle drive shaft speed, permitting the 
shuttle drive shaft to directly actuate the feed 
point carrier to impart the vertical component of 
motion thereto; and the arrangement of novel 
mechanism for adjusting the length of stitch or 
fabric feed by means of simplified, low cost parts 
requiring the minimum of care and attention. 
Other and further objects and features of the 

invention will be more apparent to those skilled 
in the art upon a consideration of the accom 
panying drawings and following specification 
wherein is disclosed a single exemplary embodi 
ment of the invention, with the understanding 
that Such modifications may be made therein as 
fall within the Scope of the appended claims. 
Eout departing from the spirit of the inyen 
Ol. - 
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In Said drawings: 
Fig. 1 is a front elevation of a sewing machine 

constructed in accordance with the present in 
vention showing a portion of the frame and 
housing in Section, with all of the working ele 
ments in elevation; 

Fig. 2 is a bottom plan view thereof; 
Fig. 3 is a left end elevation with the head 

cover removed; 
Fig. 4 is a vertical section through the stand 

ard, taken in a plane at right angles to the main 
Shaft and showing the feed drive and stitch ad 
justing mechanism in maximum stitch position; 

Fig. 5 is an enlarged view of the feed shaft 
drive mechanism and stitch adjusting means of 
Fig. 4, shown in minimum stitch position; 

Fig. 6 is a section on line 6-6 of Fig. 5 showing 
the configuration of the working surface of the 
can and cam follower; 

Fig. 7 illustrates a modification of these sur 
faces; and 
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Fig. 8 is a fragmentary vertical Section on line 
3-8 of Fig. 3 showing the mounting of the feed 
point carrier on the feed shaft. 

Household sewing machines as heretofore 
available have been relatively satisfactory in ini 
tial performance but have been unduly costly, 
cumbersome and heavy and have required too 
frequent and expensive servicing. Both the cost 
and the Weight are accounted for by the neces 
sity for complicated drive means, careful and ac 
curate machining, and heavy, cumbersome parts, 
all necessitated by the design. The applicant 
finds that equally satisfactory sewing work can 
be done on a simplified and lightened machine 
where the amount of intricate and delicate ma 
chine work is materially reduced without in any 
manner entailing a diminution of the quality of 
operation. The machine illustrated is intended 
for ordinary household use and may be driven 
either with the customary foot treadle or any 
suitable form of electric drive. All adjustments 
required to maintain it in operation over long 
periods of time can be made by the owner. 

Referring now to the drawing, it will be seen 
that the machine is shown as of conventional 
style, including a bed plate 0, a hollow standard 
2, a substantially horizontal arm 4 and a head 
6. The main shaft 8 extends horizontally 
through the arm, into the head and through the 
standard, supporting on the outside the usual bal 
ance or hand. Wheel 20, which in the present case 
is intended to rotate in the direction of the air 
row. This shaft is journalled at the junction 
of the head and arm in a bushing 22 and in the 
right hand wall of the standard in a bushing 24. 



3 
These bushings are slightly elliptical on their ex 
terior surfaces and are received in cylindrical 
bores 25 where they are clamped by set Screws 26. 
The shape of the bushings makes them Self 
aligning and materially reduces the care needed 
in boring the bushing receiving openingS. 

In the head 6 a counterbalanced double crank 
device 27 provides for driving the link 28 con 
nected to the needle bar 29 and the link 30 for 
operating the thread takeup 3. The head like 
wise houses the conventional presser foot rod 32 
biased downwardly by spring 33 and adapted to 
be lifted manually by means of lever 34 equipped 
with suitable thread tension releasing means, not 
ShOWn. 
The stitch-forming mechanism illustrated gen 

erally by the device 36 is not shown in detail but 
involves a hook or shuttle and a bobbin adapted 
to be rotated on a vertical axis. The shuttle 
carrier is mounted on vertical shaft. 37, Seen in 
dotted lines in Figs. 1 and 3, and in plan in Fig. 
2. This shaft is journalled in spaced bearings 
38 extending from a boss 39 secured on Or integral 
with the bed plate 9. The position of the shut 
tle is unique in that it is mounted just beneath ; 
the cover plate 4 and entirely to the right of 
the needle whereby it can be readily manipul 
lated entirely by the right hand when changing 
bobbins, etc. This materially facilitates the op 
eration for most people. 
For driving the stitch-forming mechanism 

there is provided a shuttle shaft. 40 parallel to 
main shaft f8 and supported beneath the bed 
plate in suitable bearings one in the boSS 39 and 
another in a spaced boss 42 near the right hand 
end of the bed plate. This shaft is mounted in 
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bushings 3 of the self-aligning type, as described 
in connection with the main shaft. On the out 
board side of the boss 42 shaft 40 Supports a 
Sprocket 44 identical in size to sprocket 45 on the 
main shaft and the two are connected by a silent 
chain 46 of conventional form which extends 
through a slot 47 in the bed plate and is housed 
within the standard. The rear reach of the chain 
is in tension, under the direction of operation ill 
lustrated, and the front reach is maintained tight 
to eliminate back lash and to compensate for 
wear by means of a tightener mechanism 50, seen 
in FigS. and 4. It comprises an arcuate metal 
backing plate 5 shod with non-metallic material 
52 for bearing on the Surface of the chain. The 
whole is pivoted from a stud 53 Secured in a 
boss 54 on the standard wall. The plate 52 car 
ries a helical spring 55 secured thereto by rivet 
56 and bearing against the wall of the standard 
so as to impart a slight pressure against the slack 
reach of the chain to maintain it in uniform ten 
Sion at all times. 
The Shuttle Shaft 40 runs at the same uniform 

Speed as the main shaft but the under stitch 
forming mechanism is of the type requiring two 
full revolutions for each stroke of the needle, so 
that the vertical shaft 37 is driven from shuttle 
Shaft 40 by means of helical gears 58 and 59, the 
former being on the vertical shaft and the lat 
ter on the horizontal. These gears are so con 
Structed that two revolutions are imparted to 
the vertical shaft for each one of the horizontal. 

In order to feed the fabric beneath the presser 
foot and to advance it the desirable amount be 
tween Stitches, the machine is equipped with a 
feed device or point 60 adapted to be motivated 
by a suitable carrier 6f comprising a fore and 
aft member imparting horizontal and vertical 
components of movement in a manner to be de 
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4. 
scribed. The feed point is attached to the car 
rier by means of its integral depending arm 62 
mounted in a vertical slot 63 in the carrier and 
vertically adjustable therein by means of Screw 
S4 and lock Washer 65, there being an elongated 
slot in the arm to accommodate the Shank of 
the Screw. 
The feed carrier 6 includes an inclined rear 

portion 66, a central horizontal section 67 to 
which the feed point is attached, a vertical Sec 
tion 68, and forked portion 69 including the 
parallel arms 79 which straddle and act as the 
follower for eccentric attached by means of its 
collar T2 to the outer end of the Shuttle Shaft 40. 
The rear end of the feed point carrier is in 

tegral with a transverse section 4 best shown 
in Fig. 8, whose ends are provided with cone 
recesses to receive the conical ended adjusting 
and mounting Screws 5 carried in Spaced arms 
76 integral with or suitably attached to feed shaft 
7, which is oscillated by mechanism Subsequently 
to be described. This shaft is appropriately 
journalled between spaced bosses on the bed plate. 
The airns 16 nove to each side of the vertical 
position as the result of this oscillation and in 
accordance With the amount thereof determine 
the horizontal component of movement imparted 
to the carrier and thus regulate the length of 
the Stitch. 
The vertical movement which positions the 

feed point in and out of contact with the under 
face of the fabric is achieved by means of the 
eccentic on the Shuttle shaft. This eccentric 
is novel in that it is tapered or conical in form 
and the cooperating faces of the fork arms 70 
are inclined and give then good contact there 
with. This construction achieves two purposes. 
It eliminates the need for accurate spacing be 
tween the arms of the eccentric follower as is 
required with parallel sided eccentrics in order 
that both arrns. closely engage the eccentric at 
all times, for by the simple expedient of adjust 
ing the eccentric longitudinally on its shaft, by 
means of the set screw in its collar, the desired 
closeness of fit between the eccentric and the 
working faces of the follower arms can be 
achieved. This is permitted because no lateral 
movement, i. e., lengthwise of the shuttle shaft, 
can take place at the fork because of the man 
ner of mounting the opposite end of the car 
rier between the tapered Screws. 
In the usual sewing machine fork construction 

With the parallel fork faces any appreciable wear 
requires renewal of the fork, the eccentric or 
both, but with the present construction wear is 
compensated for by longitudinal adjustment of 
the eccentric on its shaft. 
Rocking motion, within the range desired, is 

imparted to the feed shaft 77 from the main 
shaft 8 by means of the mechanism illustrated 
in Figs. 4 and 5. A heart, shaped cam 80 is longi 
tudinally adjustably secured to the main shaft 
by means of a suitable set screw and cooperates 
With the yoke end of a connecting rod 82 Whose 
lower end is pivoted at 83 to arm 84 extending 
substantially horizontally from the right hand 
end of the feed shaft. This connecting rod 82 
is a simple sheet metal punching and it has a 
vertically elongated hole 85 punched in its en 
larged yoke end 86. The length of the hole is 
such that its ends entirely clear the cam but 
the sides thereof are turned in to fori con 
verging wings best seen in Fig. 6 at 87 forming 
the engaging means for the cam. The working 
surfaces of these wings face each other and are 
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axially disposed in respect to the connecting rod. 
The cam is tapered, as shown, for the same rea 
sons as discussed in connection with the eccentric 
for operating the feed point carrier. As shown 
in Fig. 6 the cam itself has its transverse face 
inclined but straight, whereas the Wings ei have 
their working faces slightly cylindrical, thereby 
automatically solving the alignment problem and 
eliminating the need for costly adjusting means 
or extremely careful initial fit and alignment. 
The cam is inserted into the opening in the 

yoke which surrounds the cam entirely. There 
fore, the connection yoke can be made very light 
in Weight. A light-weight connection is neces 
sary to reduce vibration. Open-end feed cam 
connections such as are used in the conventional 
machines are heavy in cross section and cause 
undesirable vibration and noisy running Sewing 
machines. 
Two flat faces in the yoke of the connection 

are in contact with the working Surface of the 
cam; as the cam is rotated on the main shaft, 
the yoke in the connection follows the can in 
Orbit. 
In Fig. 7 there is shown a modified construc 

tion in which the calm 80' has its Surface curved 
transversely while the wings 87' have flat faces. 
This achieves the same automatic alignment and 
also permits of adjustment for fit and compen 
Sation for wear by lateral movement of the cam. 
The arm 84 on the feed shaft, it is substan 

tially horizontal and is adapted to be oscillated 
in both directions from this portion. It will be 
Seen, however, that if the motion of the follower 
for cam 89 is unimpeded except at pivot 33 it will 
merely oscillate in a substantially fore and aft 
path about this pivot and Will not impart no 
tion to the feed shaft because of the almost 
vertical position of the can follower faces. To 
permit of adjusting the amount of movement 
in parted to feed shaft and hence to the feed 
point, a Supporting link 90 is pivoted to the head 
86 by pivot pin 9 near its lower left hand corner 
as Seen in Fig. 4. This short link carries a full 
crum pin 92 at its lower end, which is adjustable 
in position toward and from the connecting rod 
to change the inclination of the link. It will be 
Seen that when a line through the fulcrum 92 
and the pivot 9? is substantially parallel to the 
axis of the connecting rod 82, as seen in Fig. 5, 
that this rod merely oscillates laterally and has 
no vertical movement, but as the inclination of 
this line with the axis of the connecting rod in 
creases, that more and more of the motion of 
the cam will be imparted longitudinally to the 
connecting rod. 
Manual Stitch adjusting means is provided for 

changing the position of this fulcrum 92, which 
is constrained to move within a limited arcuate 
range by being carried by a second or suspension 
link 94 preferably of the same length as link 99, 
journalled on fulcrum 92 and having its opposite 
end journalled at 95 on a pivot shaft extending 
through the side of the standard and adjustable 
for applying friction to the end of the link by 
means of a Screw and lock washer 96. The posi 
tion of the shaft 95 is such that in the inter 
mediate position of the pin 9 their axes coincide. 
The position of the fulcrum pin 92 in its arc 

about pin 95 is manually adjustable by means 
of a bell crank lever 9 mounted on a pin 98 
having an adjustment to provide frictional re 
sistance to insure the lever remaining where 
positioned. This lever has a forwardly directed 
handle 99 extending through a slot on the front 
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6 
face of the standard and cooperating with a 
graduated arcuate surface of and has a Second 
arm a slotted at its upper end at 02 for a 
relatively close working fit on an extension of 
the fulcrum 92. By lifting the hand lever 99 
the stroke of the connecting rod in its effective 
vertical direction is adjustable from Zero to a 
maximum, and likewise the stroke of the feed 
point in its horizontal direction is commensurate 
to change the Stitch length. 
In Fig. 4 the position of the parts just de 

scribed is such that a maximum stroke in the 
vertical direction is imparted to the connecting 
rod 82, for it will be seen that a line connecting 
the pivot 9 through fulcrum 92 would have an 
angle of about 30° with the axis of the connecting 
rod 82. In Fig. 5 the hand lever 99 is adjusted 
to a position where a line passing through the 
pivot 91 and the fulcrum 92 is parallel to the axis 
of the connecting rod 82 and in this position 
substantially no vertical movement is imparted 
to the latter and the stitch size is the minimum. 
The parts of the stitch adjusting mechanism 

may be made from any suitable material, such 
for example, simple sheet metal stampings or 
such material as would require little or no ma 
chining, all of which maintains the cost at a 
minimum. 

I claim: 
1. In a sewing machine having a bed plate, a 

rotary main shaft, a feed shaft pivoted beneath 
the bed plate, means to oscillate said feed shaft 
comprising a cam driven by the main shaft, a 
connecting rod pivoted to an arm on said feed 
shaft, and having a follower head cooperating 
with said cann, parallel follower surfaces parallel 
to the axis of said connecting rod and a link 
for guiding the movement of said rod pivoted to 
said head and having an elongated fulcrum pin 
at its opposite end, the improvement comprising 
a second link articulated to said fulcrum, a fixed 
pivot for the opposite end of said Second link, 
and a frictionally held manual means Slidably 
engageable with said elongated pin to adjust the 
position of said fulcrum to adjust the stitch 
length. 

2. In a sewing machine, in combination, a ro 
tatable main shaft, a paralleling rock shaft 
mounted for oscillation and having a radial arm, 
a connecting rod pivoted to said arm, a can on 
the main shaft, said connecting rod comprising 
a sheet metal stamping having an enlarged head, 
an aperture in said head with walls completely 
surrounding said can, two of said walls being 
parallel to the axis of the rod, said two Walls 
being formed of flanges turned in from the open 
ing to present cam follower surfaces adapted to 
both engage the cam simultaneously. 

3. In a feed mechanism for Sewing machines 
comprising a bed plate, a pair of Spaced parallel 
shafts journalled beneath said bed plate, an ec 
centric on one of said Shafts, means to con 
tinuously rotate the eccentric shaft, an arm. On 
the other shaft, means to oscillate Said Second 
shaft So that the arm moves to opposite sides of 
a vertical position, a feed point carrier having 
means at One end pivoted to Said arm, a fork On 
the opposite end of the carrier with its arms en 
gaging said eccentric and a feed point Secured 
to said carrier and operating through a slot in 
said bed plate, the improvement consisting of 
the working surface of said eccentric being 
graduated in diameter throughout its length, the 
eccentric-engaging Surfaces of Said arms being 
inclined to provide smooth engagement there 
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with, at least one of the cooperating surfaces on Number Name Date 
the eccentric and arms being curved trans- 850,252 Richards ---------- Apr. 16, 1907 
versely to eliminate the need for accurate initial 1,014,298 Gray -------------- Jan. 9, 1912 
alignment, said eccentric being longitudinally 1,118,271 Diehl et al. ------- - Nov. 24, 1914 
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between the eccentric and both arms and Said 1,436,460 Ringe ------------ Nov. 21, 1922 
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to preclude lateral or swinging movement of the 1,734,244 Bingman ---------- Nov. 5, 1929 
feed point carrier to maintain the accuracy of 2,103,465 Kinzie ------------ Dec. 28, 1937 
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