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48 Claims.  (CL 112—178)

This invention relates to sewing machines gen- garments are de‘wered to the sewing machme op-
erally although more particularly to blind stitch  erators in bundles, and each bundle usually con-
sewing machines for joining a superposed fabric tains one dozen garments of the same material.
layer to a base layer by a lne of “anchor” and It therefore follows that an operator may hem a

8 “skip” stitches such as is illustrated genérally in - dozen cotton garments, or hem 2 dozen garments §
my prior Patents 1,989,602, January 29, 1935 and  having a previously stitched ribbon along the hem

2,818,186, October 22; 1935." fold, or hem. a dozen garments of stiff material
In each of said patents, a. 1e01pxoca.tory ridge- such as organdy or the like.
forming element is provided for projecting alter- The principal cbhject of the present invention is

10 nately a ridge of -both superpesed fabrics into to provide a manually operable means which is 10
needle penetration whereby the needle will enter readily accessible to the operator for quickly and
both layers to thereby form resultant “anchor”  accurately adjusting fhe effective height of the
stitches, and for preojecting. intermediately the ridge-forming element tc meet the changing
superposed laver only into needle penetrating po- working conditions incident to garments of dif-

15 sition whereby the needle will enter said super- ferent characters or materials, or both, which 15
posed layer only te thereby form resultant “skip” are to be hemmed or otherwise seamed.
stitches. In each patent.there is disclosed a Another object of the invention is to provide a
ridge-forming element which consists of a seg- manually cperable means of simple construction
mental dise fixed to an oscillatory shaft, and the for initially sefting the ridge-forming element

20 disc is provided with a high peripheral portion with respect to the height of the needle. .20
and a low peripheral portion which are arranged With these and other objects in view which
in tandem. Driving connections are disposed be- will more Tully appear, the nature of the inven-
tween the main. shaft and the oscillatory shaft tion will be more clearly understood by follow-
whereby the high and low portions of the disc ing the description, the appended claims, and the

25 will be presented alternately to the needle to effect several views ﬂlustrated 1n the accompanying 25
the formation of alternate “anchor” and “skip” drawings. :

stitches. In Patent 2,018,185 the duvmg con- . In the drawings:
nections include a fulerumed movement transmit- Figure 1 is a top plan view of a machine con-
ting lever connected with the oscillatory disec.ac- structed in accordance with my invention, -
30 tuating shaft, and there is included a manually Figure 2 is a front elevation thereof, 30
operable control lever for shifting the fulerum  Figure 3 is a left elevation thereof,
of the lever so as to cause the high point of the Figure 4 is a right hand elevation thereof,
disc to he successively presented whereby all Figure 5 is a bottom plan view of the machine,
“anchor” stitches will be formed, or alternately " Figure 6 is a vertical section taken on the line
35 presented and held removed whereby a series of 5—& of Figure 5, 35 -
alternate ‘‘anchor” and “skip”-stitches will ‘be Figure 7 is a detsil view, partly in section, of

formed. In Patent 1,989,602 the low portion of the reduction gear coupling between the main
the disc is adjustable radially with respect to the shaft-and the disc operating shaft,

high pertion, hut there is no means provided for -Figure 8 is a section taken on the line 8-——8 of
40 positively effecting the adjustment. = . Figure 1, : 40
This type of machine is employed in garment Figure 9 is a section of the driven gear,
facteries and is used largely in hemming opera- Figure 10 is an enlarged plan view of the means
tions on dresses. In some operations, plain cot- 5y adjusting the step of the dise,
ton - fabrics are employed and the body fabric is Figure 11 13‘3 view similar to Figure. 10, the disc

45 turned over to forim the hem -fold which is joined
to the base layer by a line of alternate “anchor”
and “skip” stitches. In other operations, a silk
ribhon is first joined to the edge of the body fah-
ric by a line of plain stitching, and then the body -

50 fahric. together with the ribbon, is turned over to

-adjusting raeans being shown 1n houzontal sec-
tion,

' Figure 17 is a detail view illustrating the dISC
in side elevation and the adjusting means'in ver-
~tical longitudinal section,

form the hem feld and the projecting portion of Figure 13 is a cross section taken on the line
the ribbon is joined to the base layer by a line 3—I% of Figure 10,
of alternate “anchor” and “skip” stitches. An-. . Figure 14 ig a view of the disc unit showmg the

other operation. consists in hemmmg very stiff parts in separated. perspactives,
55 materials such as organdies or the like. These Figure 15 is a view of the disc step adJustlng 55
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means showing the parts in separated perspec-
tives,

Figure 16 is a perspective view of the disc op-
erating shaft,

Figure 17 is an enlarged side elevation of the
disc assembly, showing the adjustable step in its
high position,

Figure 18 is a similar view but showing the step
in its low position,

Figure 19 is an elevation of the opposite side
of the disc assembly,

Figure 20 is a section taken on the line 20—28
of Figure 17,

Figure 21 is a section taken on the line 2{—21
of Figure 17,

Figures 22 and 23 are side and front elevations
of a modified construction of disc assembly,

Figure 24 is a side elevaiton of another form
of dise assembly, the view showing the adjustable
step in its high position of adjustment,

Figure 25 is a similar view but showing the
step in its low position of adjustment,

Figure 26 is a plan view of the presser foot, and
showing the feed dog, the work clamp, the ridge-
forming element, and the needle in their cooper-
ating positions, and

Figure 27 is a vertical sectional view showing
the mounting for the manually operable control
lever.

Like reference numerals designate correspond-
ing parts throughout the several figures of the
drawings.

The machine which embodies my invention in-
cludes a main frame A having a base 5, a stand-
ard 6 rising from the rear right hand corner
thereof, and an arm T which projects laterally
from the upper end of the standard and termi-
nates in a forwardly extending removable arm
8. A pair of spaced posts 9, 10 which are integral
with the base 5 and project forwardly from the
front edge thereof, are connected by a web {l.
These posts 9, 19 are disposed in a general verti-
cal plane in substantial parallelism with the arm
1.

A stationary and horizontal presser foot B is
attached to the front end of the arm 8 and is
provided with an opening (2. Journaled on the
arm 71 and extending longitudinally thereof is
a main shaft 13. Journaled in the arm 8 and
extending longitudinally thereof is an oscillatory
needle shaft {4 which is driven from the main
shaft by connections indicated as a whole by the
numeral 5. A needle arm {6 is fixed to the
forward end of the needle shaft {4 and carried
by said arm is a threaded curved needle {T which
reciprocates in a fixed path across the opening
12 of the presser foot B, the driving connections
being such that the penetrating stroke of the
needle is from right to left. Cooperating with
the needle to form a line of lock stitches, is a
rotary hook {8 containing the usual bobbin
thread, the hook being rotated from the main
shaft through the medium of driving connections
which are indicated generally by the numeral 9.
From the broad aspect of my invention, any other
loop taker may be employed for cooperation with
the needle.

A work support C is pivoted on the posts 9, I8
through the medium of a horizontal shaft 20
mounted in said posts, the longitudinal axis of
the shaft being disposed in parallelism with the
main shaft 3. The left hand end of the work
support is provided with a reduced portion or

- horn 2! which is disposed adjacent the presser
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foot B and is located in rear of the pivot shaft 20.

Mounted on the end of the horn for coopera-
tion with the under face of the foot B, is an up-
wardly spring pressed work clamp D consisting
of sections 22, 22 arranged side by side and hav-
ing portions disposed below the opening 12 of
the foot. .

An intermittent or 4-motion top feed dog E is
disposed in rear of the needle path and operates
in the presser foot opening §2 and against the
yieldable work clamp D for intermittently feed-
ing the fabric rearwardly when the needle is out
of the fabric, the work clamp functioning to
clamp the fabric against the foot during the
non-feeding movement of the feed dog and there-
by retain the fabric against the thrust of the
needle during the penetrating stroke thereof.
The feed dog E is attached to a feed lever 23
which extends longitudinally of the frame arm
8, the lever being fulerumed on the arm and
actuated by the main shaft 13 in the usual man-
ner.

Mounted on the work support C and mmovable
upwardly and downwardly therewith, is a re-
ciprocatory ridge forming element F for inter-
mittently projecting a ridge of hemmed fabric
upwardly through the presser foot opening (2
into needle penetrating position.

The term “front and rear,” as applied to the

feed dog E and the ridge forming element F, is *

used in the same relation as the front and rear
of the machine.

The work support C is yieldably held against
depression by a strong coil spring 24 which is
located within the hbase 5, the spring being
connected at its forward end to a bracket arm
25 which is rigidly connected to and devends
from the front edge of the work support, the
connection between the bracket and the work
support being located in front of the pivot shaft
20, The rear end of the spring is anchored to
the base § through the medium of a screw 26
whose shank 27 has threadsble engagement in
the base. The shank 27 is provided with a longi-
tudinal groove 28 for receiving the inner end of
a set screw 29 threadably mounted in the base
to retain the anchor screw 26 against turning.
Thus if it becomes desirable to adjust the ten-
sion of the spring 24, the latter is first discon-
nected from the anchor screw 26, the set screw
29 is then backed out from the groove 28 and
the anchor screw is then rotated in the desired
direction, affer which the parts are reassembled.
It will, therefore, be apparent that the spring

24 functions to normally urge the work support

C and the ridge-forming element F' in an upward
direction, i. e., toward the needle path. It is,
therefore, necessary to provide a stop for limit-
ing the upward movement of the work support
and the ridge forming element, otherwise the
element would be projected across the path of
the needle. It is also desirable to provide a stop
for this purpose which is adjustable whereby the
initial setting of the ridge-forming element rela-

tive to the needle path may be readily accom- 9

plished. To this end, a horizontal shaft 30 is
journaled in the base 5 and has its longitudinal
axis disposed in parallelism with the pivot shaft
20 of the work support. Fixed to one end of
this shaft 30 is a rock arm 31 having a cam pe-
riphery 32. The free end of the bracket arm
25 is normally held in yieldable contact with
the cam periphery 32 of said rock arm 3| by the
coil spring 24. It will, therefore, be apparent
that the rock arm 31 constitutes an adjustable
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stop for limiting the upward movement of the
work support C together with the ridge-forming
element ¥. Manually operable means is pro-
vided for rocking the shaft 38 to thereby rock
the arm 31 to either raise the work support and

the ridge-forming element positively against the-

tension of the coil spring 24 or to permit the
lowering thereof by the action of said spring.
For this purpose the standard 6 of the main frame
is provided in its front wall with a housing. 323
having an exteriorly located upper end and ah
interiorly -located lower end. The: upper -end
of the housing is closed by a cap 34 having a cen-

- trally located vertical bore 85 in which is rotat-

15

20

7o
o

Hlin

ably mounted the upper.end of a manually op-
erable screw 28. The screw 36 is provided inter-
mediate its ends with a flange or stop collar 37
which is positioned between the under face of

the eap 34 and the uppsr end of the housing to:

retain the screw against longitudinal movement
with respect.to said housing. The upper end
of the screw projects above the cap 34 and se-
cured thereon is a disc shaped head 38 having a
knurled periphery and provided on its under
face with a concentric line of teeth 39 engage-
able by a spring pin 46 mounted in the cap 34
for frictionally retaining the screw 36 in any
position of angwlar adjustment. It will thus be

seen that the screw 36 is capable of rotation in’

either direction but is retained by the flange 37
and head 28 against longitudinal movement.
Slidably mounted within the housing 33 is a nut
44 having threaded engagement with the lower

_end of the screw 38 whereby upon rofation of
" the latter the mut will-be moved upwardly and

downwardly within said housing. A link 42 is
pivotally connected at its upper end as at 43
to the nut 41 and has its lower end pivoted as at

A4 to a rock arm 45 fixed to one end of a rock

shaft 48 which is iournaled in the base § and
has its longitudinal axis disposed in. parallelism

with the shaft 28. A rock arm 47 js fixed to the -

other end of.the shaft 46 and a Imk 48 is piv-
otally connected at one end as at 49 to said

5 rock arm 47 and at its other end as at 58 to the

rock arm 34, Thus upon rotation of the screw
36 in one direction the rock arm 2! will be angn-
larly shifted ‘and the cam periphery 32 thereof
will - move the bracket arm 25 forwardly and up-
wardly. thereby effecting a positive depression
of the work support C together with the ridge-
forming element ¥, and upon rotation of the

“serew 28 in ‘the opposite direction the rock arm

31" will be oscillated -and the coil spring 24 will

effect the raising of the work support fogether

with the ridgze-forming element F.

When it is desired to insert a fabric into the
machine preparatory to the seaming thereof, or
to withdraw the seamed fabric from the machine,

1 the work support is depressed a sufficient dis-

tance below the pressure foot. For this purpose.
a knee-press lever ${ is provided. This lever is

removably secured to one end of a horizontal rock -
shaft 52 which is journaled in the base 5 and has-
its Iongitudinal axis disposed in a plane at right
angles to the pivot shaft 20 of the work support. .

A rock-arm 83 is fixed to the shaft 52 and is con-
nected by 2 link 54 to the work support C at a

point in rear of said pivot shaft 20. Thus upon-

movement of the knee-press lever &1 to the right,
the work support C will be swung downwardly

against the tension of the coil spring 24, and upon °

release of said knee-press lever said spring will
return the work support to its initial position.
The ridge-forming element ¥ as illustrated in

3

Figs. 17 to 20 consists of a segmental disc 55 hav-

ing an integral atfaching hub 56 and a concen-
" tric peripheral edge portion or step 51. An oscil-

latory shaft 58 is journaled on the work support
C and has its longitudinal axis disposed in paral-
lelism with the main shaft 13. One end of the
shaft 58 is-disposed under the presser foot B and
this end is reduced to form a resultant stop
shoulder 58.. The ridge forming clement F is op-
eratively connected to the shaft 58 by being rig-
idly attached to the  reduced end thereof in
spaced relation to said stop shoulder by a screw
69, the element: being disposed between sections
22,-22 of the work clamp D and in register with
the presser foot opening 42. The outer face of
the disc 55 is provided with a concentric recess
81, and a radial slot or guide 62 which is formed
in the disc is in open communication with the
recess 8¢; the leading radial wall 822 of the slot
merging. with the concentric peripheral edge
portion 57 of the disc.. A cam 83 in the form of
an eccentric is located within the recess 61 and is

provided with a hub 648 which is journaled on the
reduced end of the shaft 58. An integral flange.

§5 is located between the cam §3 and the hub- 64
and bears against the inner face of the disc to re-
tain the cam against outward longitudinal move-
ment, the inward longitudinal movement of the
cam being prevented by the hub contacting the
shoulder 59 of the shaft. Located within the

‘recess 61 and surrounding the cam 83, is a ring

shaped follower 66 having an outside diameter

.considerably less than the diameter of said re-

cess.  A.radially projecting ridge forming arm 87
is integral with the follower 66 and is disposed
within the slot 82 of the disc 55, the width of the
arm being less than the width of the slot. The
upper end or edge 68 of the arm is concentric
with respect to the shaft 58 and constitutes a
ridge forming portion or step. When the cam
$2 is oscillated the arm 87 will be moved radially,
whereby when the high point of the cam is di-
rectly above the shaft 58, the edge or step 68 of
the arm will be in register with and form. a con-
tinuation of. the edge or step 37 of the disc §5,
and when the high point of the cam is directly
below ‘the shaft-the edge or step 88 will be be-
low the edge or step 57 of the dise. It will, there-
fore, be seen that I have provided a segmental
disc. having a fixed conceniric peripheral edge
portion or step, and s radially adjustable con-
centric peripheral edge portion or step, said ad-
justable portion being arranged in tandem with

- the adjustable step in rear of the fixed step and
immediately in rear of the leading radial wall of

the disc, and said portions having either the same
or different radii.
"A manually operable and readily accessible
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means is provided for quickly adjusting the an- -

“gular position of the cam 63 whereby the oper-
. dtor may adjust the ridge-forming element F to

meet the varying working conditions. To this
end, an actuating sleeve or hollow shaft €9 is
rotatably
left end rigidly connected to the hub 64 of the
caim 83 by solder or other means. This sleeve is
dispesedj‘within a slot 76 formed in the upper
face of the horn 24 of the work support C and
i thevefore located immediately to the right of
the presser foot B. Fixed to the sleeve 63 ad-
jacent the inner end of the sloé 78 is an indica-
tor sleeve Tl having at one side a series of gradu-
ation marks forming o scale 72 and at the other
side ‘a knurled periphery 73. The actuating
sleeve -68 is. provided with a transverse slot 14

mounted on the shaft 58 and has its

60:
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which is located immediately adjacent the scale
712, and & combined stop and indicator pin 15 is
fixed to the shaft 58 and projects into said slot.
The length of the slot 74 is such that the actuat-
ing sleeve 69 may be shifted angularly by the
knurled periphery 13 for 180° to thereby adjust
the arm 87 from its extreme high position to its
extreme low position, or vice versa, or to any po-
sition therebetween, the position of adjustment
being indicated to the operator by the position
of the pin 75 with respect to the scale 72.

The actuating sleeve 69 is normally locked to
the shaft 58 so as to oscillate therewith, and a
manually operable and readily accessible means
is provided for releasing said locking means
whereby the sleeve 69 may be angularly moved
about the shaft 58 to effect an adjustment of the
arm 67. The lecking means is indicated as a
whole by the reference character G and com-
prises a clutch consisting of a tubular clutch ele-
ment 1% which is fixed to the right hand end of
the sleeve 63 and a tubular clutch element 77
which is mounted on the shaft 58 for relative
longitudinal movements. The clutch element 17
is retained against angular movement with re-
spect to the shaft 58 by means of a collar 18
which is fixed to the shaft and having a laterally
extending guide arm 19 which projects into a
groove 80 formed in a radially projecting lug 81
of the clutch element 17 and extending longitudi-
nsily thereof. The clutch elements 76 and 17
are formed with cooperating clutch teeth 82 and
83 respectively. The right hand end of the mov-
able clutch element 17 is provided with a coun-
ter bore 84, and a coil spring 85 is disposed there-
in, one end of the spring abutting the inner end
of the counter bore and the other end abutting
the collar 78, the spring serving to maintain the
clutch closed and the sleeve 69 locked to the shaft
58. The manually operable releasing means is
indicated at H, and comprises a bell crank lever
86 having arms 8T and 88, the lever being ful-
crumed on a vertical pivot 89 on the work support
C at a point in rear of the movable clutch ele-
ment 13. The arm 87 extends forwardly and
has its free end disposed at the left of a lug 90
which projects from the movable clutch element
17. The arm 88 extends laferally towards the
left and terminates in a rearwardly extending
finger piece 91 which projects through a vertical
slot 92 formed in the depending rear wall 93 of
the work support C. Thus upon a forward pres-
suie against the finger piece 9! by the operator’s
finger, the clutch will be opened against the ten-
sion of the spring 85 and the operator can with
the cther hand adjust the actuating sleeve 689.
By means of the vertical slot 92, the work sup-
port C can be depressed by the knee press lever
51 without interfering with the release clutch
lever 86.

It will be understeod that when the high pe-
ripheral portion 57 of the disc 55 is positioned
below the needle, an “anchor” stitch which joins
the hem to the base layer will be formed, and
when the low peripheral portion 68 of the disc
is positioned bhelow the needle, a “skip” stitch
which iz made in the hem only, will be formed.

Driving connections which include a manually
cperable control lever, are provided between the
main shaft {3 and the ridge-forming element op-
erating shaft 88 for differentially oscillating the
latter in timed relation to the needle reciproca-
tions. These driving connections are as follows:

A driving eccentric 94 is fixed to the main
shaft 13 and surrounding this eccentric is an ec-
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centric sleeve 95 which is positively rotated on
the eccentric but at one-half the speed thereof.
A disc 88 which is loosely mounted on the main
shaft 13 is provided with a radial slot 97 for re-
ceiving 2 slide block 88 mounted on the eccentric
sleeve 35 by a screw 89, A driving gear 180 is
fixed to the main shaft {3, and freely rotatable
on a stationary counter shaft {8f mounted in
the frame standard €, is a gear unit comprising
a large gear 182 and a smaller gear 103, the
former being in constant mesh with the driving
geay 100, and the latter being in constant mesh
with a gear {84 fixed to the disc 95. The gear
ceupling ratio is such that the eccentric sleeve
8% will be rotated once during every two revolu-
tions of the main shaft. Journaled in the right
hand pest 18 of the main frame is a horizontal
fulcrum shaft {85 whose longitudinal axis is in
parallelism with the main shaft {3 and the oscil-
latory shaft 58. The fulerum shaft (95 is pro-
vided with an eccentric bore or bearing (86 in
which is journaled a pivot shaft {87. A substan-
tially vertically disposed transmitting lever 108
iz journaled intermediate its ends on the inner
end of the fulecrum shaft 185.

A bell crank lever (09 is journaled on a hori-
zontal axis {18 in the standard § below the main
shaft 123. The bell crank lever {09 includes a
herizontal arm {if and a depending vertical arm
{{2. The horizontal arm ! is pivotally con-
nected as at {3 to the lower end of a strap link
{i4 whose upper end embraces the eccentric
sleeve 85. The vertical arm {12 is nivotally con-
nected as at 1§58 to the rear end of a link (I6
whose forward end is pivotally connected as at
t17 to the lower arm of the transmitting lever
108, The upper arm of the transmitting lever
188 is pivotally connected as at ({8 to the for-
ward end of a link 119, and the rear end of said
link is pivotally connected as at 128 to a rock arm
12t which is fixed to and depends from the oscil-
latory shaft 58. Fixed to the outer end of the
fulerum shaft {85 is an upwardly extending man-
ually operable control lever {22 which projects
through an opening {23 formed in the work sup-
port C. Thus upon movement of the control le-
ver 122, the fulecrum shaft {25 will be rocked and
the pivot shaft 108 will be bodily shifted either
forwardly or rearwardly which will in turn effect
an angular shifting of the oscillatory shaft 58.

It will he apparent that if the strap link (14
were directly operated by the driving eccentric
94, the shaft 53 would be oscillated for the same
angular amount during every rotation of the
main shaft, but by reason of the interposition of
the eccentric sleeve 95 and its reduction gear
coupling with the main shaft, the driving con-
nections will be modified whereby the shaft 58
will be differentially oscillated, or in other words,
the shaft will partake of a greater angular move-
ment on alternate oscillations and a lesser angu-
lar movement on intermediate oscillations.
Consequently when the control lever (22 is in its
rear position, the disc 55 will be oscillated to
position the high step 87 thereof below the needle
during alternate oscillations and to position the
low step 68 below the neadle during intermediate
osciliations, whereby a series of alternate “an-
chor” and “skip” stitches will be formed in the
fabric. When, however, the control lever (22 is
moved forwardly the fulerum shaft will be rocked
and the pivet shaft (38 will he bodily shifted for-
wardly, causing the transmitting lever to swing
forwardly about the pivot (17, thereby pulling
the link {8 forwardly and effecting a rearward
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angular shifting of the disc §5 whereby the high

step 57 of said disc will be successively positioned
below the needle and successive “anchor” stitches
will be formed as a result.

In operation, the operator. first adjusts the-

vertical height of the ridge forming. element I
with respect to the needle whereby the needle
will just clear the high step 5T of the disc. - This
adjustment is accomplished by turning the hand
serew 36 which either raises or lewers the work
support. C together with the disc. One of the

garments from a selected bundle, is then posi-

tioned in the machine and the hand screw Is

again actuated to minutely adjust the vertical

position of the ridge-forming element whereby
the needle will penetrate the base fabric at the
desired depth to thereby form an “anchor” stitch.
If the control lever 122 is in“its forward position,
the garment will be hemmed by successively
formed “anchor” stitches. If, however, it is de-
sired to form alternate “anchor” and  “skip”
stitches, the control lever {22 is moved rearward-
ly, the clutch 76, 11 is opened, and the low step
£8 of the disc is radially adjusted to a position
whereby the needle will penetrate the hem only.
The clutch is then closed and the machine is
then ready to seam the garments.

It is to be understood that the ridge formmg

‘means is capable of use in a blind stitch machine.

of the single thread chain stitch type such as is

shown in my prior Patent No. 2,018,186 referred

to above, or of the two-thread lock stitch type

such as is shown in the accompanying drawings.

In the single thread chain stitch machine the

penstrating stroke of the needle is from left to

right, whereas in the lock stitch machine the
stroke is from right to left.  Practice has demon-
strated that the low step 68 must be set higher in
lock §titch machines than in single thread chain
stitch machines for the same character of fabric
being stitched. Inasmuch as:-the forwardly ex-
tending arm is removable, it follows that another
arm having a single thread stitch forming mech-
anism may be readily substituted. Hence, the
radially adjustable low step 88 is adaptable for
either type of stitching mechanism

- It ‘will be apparent that when the opnrator
begins on a bundle of garments having a ribbon
pre-seamed ‘along the edge and forming thé hem

fold, the low step 68 of the disc F may be readily -

adjusted radially to meet the changed condition.

Whenever, a garment of stiff material such as .

organdy is to be seamed, the needle during its
penetrating “stroke will occasionally break the
threads of the base layer and thereby form &
“skip”’ stitch instead of an “anchor” stitch. It
is therefore essential that the needle should pene-
trate. e*ltnely through the base Jlayer.  To this
end, as shown in Figs. 22 and 23, T have provided
the’ ridge-foriming element F with a third step
which is- manually adjustable to raise the ridge
of fabric above the peripheral or high step $7.
A spring lever (24 is pivoted intermediate its
ends by s screw 125 to one side of the disc 55 in
front of -the radially adjustable step 68. This
Jever inclines upwardly and rearwardly and the
upper end 126 thereof forms the third step. The
lower end of the lever 124 is provided with a pin
127 which is sdapted to be seated in either the
inner recess or seat {28 or in the outer recess or
seab. 129 formed in the adjacent side of the disc
§5. ‘Normally the pin {27 is engaged in the outer

seat. 128, but when if is desired to increase the

depth of the needle penetration so as to project

tha needle entirely through the base layer, the

operator merely pushes the front end of the lever
down so that the pin will be received in the seat
128 and in this position the third step 126 will be
disposed above the peripheral high step 57 of the
dise.

_In Figures 24 and 25, I have-illustrated an-
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other form of a ridge-forming element having

three-steps.

a ‘concentric peripheral edge portion (3§ and a
concentric peripheral edge portion 132, said por-
tions being integrally connected and arranged
in tandem, the portion 132 being disposed in rear
of the portion 13§ and having a smaller radius
than the latter. The disc i38 is provided with
3. concentric recess 133, and a radial slot or

guide 134 which is in open communication with

" said recess and with the peripheral-edge portion

131. Tiocated within the recess 133 is the cam 63
and surrcunding this cam is a ring-shaped fol-
lower (85 having a radially projecting arm 1382
which is located within the radidlly extending
guide 134, the outer end of the arm forming a
high step 136 which is adapted to be projected
above the step 134 upon adjustinent of the cam
33. Thecam 83 is adapted to be adjusted so as to
register the high step 13§ with said peripheral
portion §38f whenever it is not desired to use the
high step.

It will be apparent that I have dlsclosed a
ridge-forming element having three ridge form-
ing steps arranged in tandem, that one of the
steps is adjustable to vary the height thereof
with respect to the needle path, and that in the
forms disclosed the ridge-forming ‘element com-
prises a segmental disc wherein the three steps
have different radii.

It is of course o be understood that the de-
tails of structure and arrangement of parts may
be wvariously changed and modified without de-
parting from the spirit and scope of my inven-
tion.

I claim:

1. In -a blind stitch sewing machme, an o0s-
c111atable ridge forming element having relatively
high and low ridge forming portions, and posi-
tive means for varying the distance from the
center of oscillation of one of said portions with
respect to the other portion.

2. In a blind stitch sewing machine, an os-
cillatable ridge forming element having relatively

In these figures the ridge forming -
-element I comprises a segmental disc {38 having
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high and low ridge forming portions arranged .

in tandem, and positive means for varying the
distance froin.the center of oscillation of one
of said portions with respect to the other por-
tion.

3. In & blind stlbch sewing machine; a rldge
forxmng element having relatively high and low
ridge forming portions, and positive means in-
cluding a-manually operable cam for varying the
height of one of said portlons with respect to
the other portlon

4. In a blind stitch sewing machme 2 rldge
forming element having a non-adjustable high
ridge forming portion and an adjustable low ridge
forming portion located in rear of said high por-
tion, and positive means for moving said adjust-
able portion in a radial direction for varying the
height of the low portion with respect to the high
portion.

5. In a blind stitch sewing machme an os-
cillatable ridge forming element having relatively
high and low ridge forming. portions, a shaft

- connected to said element, and means mounted

on said shaft and operatively connected to one
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of said ridge forming portions for adjusting
the spaced relation of the said one portion there-
of with respect to the center of oscillation.

6. In a blind stitcn sewing machine, an os-
cillatable ridge forming element having rela-
tively high and low ridge forming portions, a
shaft connected to said element, and means in-
cluding a manually rotatable sleeve mounted on
said shaft and operatively connected to one of
said ridge forming portions for adjusting the
spaced relation of the said one portion thereof
with respect to the center of oscillation.

7. In a blind stitch sewing machine, a ridge
forming element having relatively high and low
ridge forming portions, a shaft connected to
said element, and means for adjusting the height
of one of said portions with respect to the other
portion including a. manually shiftable element
mounted on the shaft and operatively connected
to said adjustable portion, and releasable means
for normally locking said shiftable element to
the shaft.

8. In a blind stitch sewing machine, a ridge
forming element having relatively high and low
ridge forming portions, a shaft connected to said
element, and means for adjusting the height of
one of said portions with respect to the other por-
tion including a cam rotatably mounted on the
shaft and operatively connected to said adjust-
able portion, manually operable means mount-
ed on the shaft for angularly shifting said cam,
and reieasable means for normally locking said
manually operable means against movement
with respect to the shait.

9. In a blind stitch sewing machine, a ridge

forming element having relatively high and low
ridge forming portions, a shaft connected to
said element, and means for adjusting the height
of one of said portions with respect to the other
portion including a cam rotatably mounted on
the shaft and operatively connected toc said ad-
justable portion, manually operable means
motunted on the shaft for angularly shifting said
cam, and releasable clutch elements interposed
between the manually operable means and the
shaft for normally locking the former against
movement with respect to the shaft.

10. In a blind stitch sewing machine, a ridge
forming element having relatively high and low
ridge forming portions, a shaft connected to said
element, and means for adjusting the height of
one of said portions with respect to the other
portion including a cam rotatably mounted on
the shaft and operatively connected to said ad-
justable portion, a manually rotatable sleeve
journaled on the shaft and rigidly connected to
said cam for varying the angular position of the
latter, and releasable means for normally lock-
ing said sleeve to said shaft.

11. In a blind stitch sewing machine, an os-
cillatable ridge forming disc having relatively
high and low peripheral ridge forming portions,
and positive means for varying the distance from
the center of oscillation of one of said portions.

12. In a hlind stitch sewing machine, an os-
cillatable ridge forming disc having relatively
high and low peripheral ridge forming portions
arranged in tandem, and positive means for vary-
ing the distance from the center of oscillation
of one of said portions.

13. In a biind stitch sewing machine, a ridge
forming disc having relatively high and low pe-
ripheral ridge forming portions arranged in tan-
dem, and positive means including a cam for
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varying the height of one of said portions with
respect to the other portion.
14, In a blind stitch sewing machine, a ridge

‘forming disc having a non-adjustable peripheral
edge portion and a radially adjustable peripheral .

edge portion forming high and low steps ar-
ranged in tandem, and positive means for shift-
ing the adjustable step radially to vary the height
thereof with respect to the other step.

15. In a blind stitch sewing machine, a ridge
forining disc having a non-adjustable peripheral
edge portion and a radially adjustable peripheral
edge portion forming high and low steps ar-
ranged in tandem, and positive means includ-
ing a manually operable cam for shifting the ad-
Justable step radially to vary the height thereof
with respect to the other step.

16. In a blind stitch sewing machine, a ridge
forming disc having relatively high and low pe-
vipheral ridge forming portions, a shaft con-
nected to said disc, and manually operable means
for adjusting the height of one portion relative
to thie other portion including a cam mounted on
the shaft and operatively connected to the ad-
Jjustable portion.

17. In a blind stitch sewing machine, a ridge
forming disc having relatively high and low pe-
ripheral ridge forming portions, a shaft con-
nected to said dise, and manually cperable means
for adjusting the height of one portion relative to
the other portion including a cam mounted on the
shafi and operatively connected to the adjustable
portion, a sleeve rotatably mounted on the shaft
and rigidly connected to the cam, and releasable
means for normally locking said sleeve to said
shaft.

18. In a blind stitch sewing machine, a ridge
forming disc having a relatively high peripheral
ridge forming portion and provided with a radially
disposed guide, a shaft rigidly connected to said
disc, a cam rotatably mounted on said shaft, a
cam ring surrounding the cam and provided with
an arm located in said radial guide, the outer end
of the arm forming a relatively low peripheral
ridge forming portion, said peripheral portions
being arranged in tandemn, and releasable means
for normally locking said cam to said shaft.

19. In a blind stitch sewing machine, a ridge
forming disc having a relatively high peripheral
ridge forming portion and provided with a radi-
ally disposed guide, a shaft rigidly connected to
said disc, a cam rotatably mounted on said shaft,
a cam ring surroundingthe cam and provided with
an arm located in said radial guide, the outer end
of the arm forming a relatively low peripheral
ridge forming portion,; said peripheral portions
being arranged in tandem, a sleeve rotatably
mounted on the shaft and rigidly connected to
said cam, a clutch element fixed to said sleeve, a
cluich element mounted on the shaft for sliding
movements longitudinally thereof, means for re-
taining the movable clutch element and the shaft
against relative rotation, spring means for yield-
ably retaining the clutch elements in closed posi-
tien, and manually operable means connected
with the movable cluich element for opening said
cluteh elements.

20. In a blind stitch sewing machine, a ridge
forming element having relatively high and low
ridge forming portions, positive means for vary-
ing the height of one of s2id portions with respect
to the other portion, and means asscciated with
said positive means for indicating the extent of
adjustment of the adjustable portion.

21. In a blind stitch sewing machine, a ridge
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forming element having relatively high and low
ridge forming portions, a shaft connected to said
element, means mounted on said shaft and oper-
atively connected to cne of said ridge forming

nortions for adjusting.the height thereof with. .
respect o the other porticn, and means associ-

ated with said adjusting means for indicating the
extent of adjustment of the adjustable portion.

22. In a blind stitch sewing machine, a ridge
forming element having relatively high and low
ridge forming portions, a shaft connected to said
element, means for adjusting the height of one
of said portions with respect to the other portion
including a cam rotatably mounted on the shaft
and operatively connected to said adjustable por-
tion, a manually rotatable sleeve journaled on
the shaft and rigidly connected to said cam for
varying the angular position of the latter,; releas-
able means for normally locking said sleeve to
said shaft, and cooperating means mounted on
the shaft and sleeve respectively for indicating
the extent of adjustment of the adjustable por-
tion.

23. In a blind stitch sewing machine, a ridge
forming element having relatively high and low
ridge forming portions, a shaft connected to said
element, means for adjusting the height of one of
said portions with respect to the other portion
including a cam rotatably mounted on the shaft
and operatively connected to said adjustable por-

" tion, a manually rotatable sleeve journaled on the

shaft and rigidly connected to said cam for vary-

‘ing the angular position of the latter, releasable

means for normally locking said sleeve to said
shaft, and cooperating means mounted on the
shaft and sleeve respectively for indicating the
extent of adjustment of the adjustable portion,
said indicating means including a transverse slot
formed in the sleeve, a pin fixed to the shaft and
projecting through said siot, and a scale mounted
on the sleeve in cooperative relation to said pin.

24. A ridge forming element for sewing ma-
chines comprising & disc having a fixed concen-
tric peripheral ridge forming portion, and an arm
supported for radial movements with respect to
the disc and having its outer end forming a
peripheral ridge forming portion, said portions
forming relatively high and low steps.

~25. A ridge forming element for sewing ma-
chines comprising a disc having a fixed concen-
tric peripheral ridge forming portion, and a radi-
ally disposed guide, an .arm mounted in said
guide for radial movements and having its outer
end forming a peripheral edge portion, a cam
located concentrically with respect to the periph-
ery of the disc, and a connection between the cam
and the arm for adjusting the latter rad1ally upon
angular movement of the cam.

26. A ridge forming element for sewing ma-
chines having a relatively high ridge forming por-

‘tion, a relatively low ridge forming portion, and

an intermediate ridge forming portion.
27. A ridege forming element for sewing ma-
chines having a relatively high ridge forming

.. portion, a relatively low ridge forming portion,

and an. intermediate ridge forming portion, alt of
said portions being arranged in tandem.
- 28. A ridge forming element for sewing ma-
chines having ‘a relatively high ridge forming
portion, a relatively low ridge forming portion,
and an intermediate ridge forming portion, one of
said portions being adjustable for varying the
height thereof with respect to the other portions.
29, A ridge forming element for sewing ma-

‘chines having a relatively high ridge forming
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portion, a relatively low ridge forming portion,
and an intermediate ridge forming portion, one of
said portions being adjustable for varying the
height thereof with respect to the other portions,
all of said portions being arranged in tandem.

30. A ridge forming element for sewing ma-
chines having a relatively high ridge forming
portion, a relatively low ridge forming portion,
and an intermediate ridge forming portion, one
of said portions being adjustable for varying the
height thereof with respect to the other por-
tions, and positive means for moving said ad-
justable portion.

31. A ridge forming element for sewing ma-
chines having a relatively high ridge forming
porticn, a relatively low ridge forming portion,
and an intermediate ridge forming porticn, one
of ‘said portions heing adjustable for varying
the height thereof with respect to the other por-
tions, all of said portions being arranged in tan-
dem, and positive means for moving said adjust-

‘able portion.

32." A ridge formmg element for sewing ma-
chines having relatively high and low ridge form-
ing portions srranged in tandem, and a movabie
ridge forming portion disposed in rear of the
high portion, said movable portion being adjust-
able to vary the height thereof relative fo the
othier portions.

33. A ridge forming element for sewing ma-
chines having relatively high and low ridge form-
ing portions arranged in tandem, and & movable
ridge forming portion disposed in rear of the
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high portion, said movable portion comprising .

& lever arm fulcrumed on the element and mov-
able to project one end above or b low said high
portion.

34. A ridge forming: element for sewing ma-
chines having relatively high and low ridge form-
ing portions arranged in tandem, and & movable
ridge forming portion dispesed in rear of the
high portion, szid movable portion comprising
an arm movably mounted on the element, and
positive means engageabie with the arm to pro-
ject one end thereof above said high portion.

35..In a hlind stitch sewing machine, the
combingtion with a main frame including a hase,
of a stationary horizontal presser foot mounted
on the frame and provided with an opening, a
main shaft journaled in the frame, a stitch
forming mechanism mounted on the frame and
including a needie reciprocal in a fixed path
across said opening, driving connections between
the stitch forming rmechanism and the main

shaft, a work support mounted on the base, a .

shaft journaled on the work support, a ridge
forming element loceted under the presser foot
opening and having . operative connection with
said . shaft, said element having relatively high
and low ridge forming portions, readily accessi-
ble means mounted on the work support at one
side of the presser fooi and operatively con-
nected to one of said ridge forming portions for
adiusting the height thereof with respect to the

other -portion and relative to the path of the g;

cennections hetween the
ridge forming element

needle, and driving
main shaft and the
cperating shaft.

36. In g blind stitch sewing machine, the com-

bination with 2 main frame including a base, !

of a stationary horizontal presser foot mounted
on the frame and provided with an opening, a
main shaft journaled in the frame, a stitch
forming mechanism mounted on the frame and

including -a nesdle reciprecal in a2 fixed path
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" across said opening, driving connections between
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the stitch forming mechanism and the main
shaft, a work support mounted on the base and
having a slot at cne side ¢f the presser foot, a
shaft journaled on the work support and hav-
ing one end located within said sloi, a ridge
forming element located under the presser foot
opening and having operative connection with
said shait, said element having relatively high
and low ridge forming portions, means mounted
on the shalt and within the slot of the work
support and operatively connected to one of said
ridge forming portions for adjusting the height
thereof with respect to the other portion and
relative to the patihh of the needle, and driving
connecticns ketween the main shaft and the
ridge forming element operating shaft.

37. In a Dbiind stitch sewing machine, the
combination with a main frame including a base,
of a stationary horizental presser foot mounted
on the frame and provided with an opening,
a main shaft journaled in the frame, a stitch
forming mechanism mounted on the frame and
including a needle reciprecal in a fixed path
across said opening, driving counnections between
the stitchh forming mechanism and the main
shaft, a work support mounted on the bhase, a
shaft journaled on the work support, a ridge
forming element located under the presser foot
opening and having cperative connection with
said shaft, said element having relatively high
and low ridge forming portions, one of said
portions being radially adjustable with respect
to the other portion and relative to the path
of the needle, a cam operatively connected with
the adjustable portion for adjusting the latter,
and readily accessible means mounted on the
work support at one side of the presser foot and
operatively connected to said cam for actuating
the latter, and driving connections between the
main shaft and the ridge forming element oper-
ating shaft.

38. In a blind stitch sewing machine, the
combination with a main frame including a
base, of a stationary horizontal presser foot
mounted on the frame and provided with an
opening, a main shaft journaled in the frame,
a stitch forming mechanism mounted on the
frame and including a needle reciprocal in a
fixed path across said opening, driving connec-
tions between the stitch forming mechanism and
the main shaft, a work support mounted on
the base and having a slot at one side of the
presser foot, a shaft journaled on the work sup-
port and having one end located within said slot,
a ridge forming element located under the presser
foot opening and having operative ccennection
with said shaff, said element having relatively
high and low ridge forming portions, one of
said portions bheing radially adjustable with re-
Sspect to the other portion and relative to the
path of the needle, a cam operatively connected
with the adjustable portion for adjusting the
latter, a sleeve rotatably mounted on the shaft
and rigidly connected to said cam, said sleeve
being located within the slot of the work sup-
port, releasable means normally Ilocking the
sleeve and shaft agsainst relative rotation, and
driving connections between the main shaft and
the ridge forming element operating shaft.

39. In a blind stitch sewing machine, the com-
bination with a main frame including a base, of
a stationary horizontal presser foot mounted on
the frame and provided with an opening, a main
shaft journaled in the frame, a stitch forming
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mechanism mounted on the frame and includ-
ing 2 needie reciprocal in a fixed path across
said opening, driving connections ketween the
stitch forming mechanism and the main shaft,
a work support mounted on the base and having
a slot at one side of the presser foot, a shaft
journaled on the work support and having one
end located within said slot, a ridge forming ele-
ment located under the presser foot opening and
having operative connection with said shaft, said
element having relatively high and low ridge
forming portions, one of said portions being
radially adjustable with respect to the other por-
tion and relative to the path of the needle, a
cam operatively connected with the adjustable
portion for adjusting the latter, a sleeve rofat-
ably mounted on the shaft and rigidly connected
to said cam, said sleeve being located within the
slot of the work support, releasable means nor-
mally locking the sleeve and shaft against rela-
tive rotation, a manually operable release lever
fulcrumed on the work support and operatively
connected to said locking means, and driving
connections between the main shaft and the
ridge forming element operating shaft.

40. In g blind stitch sewing machine, the com-
bination with a main frame including a base, of
a stationary horizontal presser foot mounted on
the irame and provided with an opening, a maia
shaft journaled in the frame, & stitch forming
mechanism mounted on the frame and in-
cluding a needle reciprocal in a fixed path across
said opening, driving connections between the
stitch forming mechanism and the main shaft, a
work support mounted on the base, a shaft jour-
naled on the work support, a ridge forming ele-
ment located under the presser foot opening
and having operative connection with said shaft,
said element having relatively high and low
ridge forming portions, readily accessible means
mounted on the work support at one side of the
presser foot and operatively connected to one
of said ridge forming portions for adjusting the
height thereof with respect to the other portion

and relative to the path of the needle, means .

associated with said adjusting means for readily
visualizing the extent of adjustment of the ad-
justable portion, and driving connections be-
tween the main shaft and the ridge forming
element operating shaft.

41. In a blind stitch sewing machine, the com-
bination with a main frame including a base, of
a stationary horizontal presser foot mounted
on the frame and provided with an opening,

a main shaft journaled in the frame, a stitch ;

forming mechanism mounted on the frame and
including a needle reciprocal in a fizxed path
across said opening, driving connections between
the stitch forming mechanism and the main
shaft, a work support mounted on the base, a
shaft journaled on the work support, a ridge
forming eleinent located under the presser foot
opening and having operative connection with
said shafl, said element having relatively high
and low ridge forming portions, one of said por-
tions being radially adjustable with respect to
the other portion and relative to the path of the
needle, a cam operatively connected with the ad-
justable portion for adjusting the latter, and
readily accessible means mounted on the work
support at one side of the presser foot and op-
eratively connected to said cam for actuating
the latter, and driving connections between the
main shaft and the ridge forming element op-
erating shaft.
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42, In a blind stitch sewing machine, the com-
bination with a main frame including a base,

of a stationary horizontal presser foot mounted -

on the frame and provided with an opening, a
main shaft journaled in the frame, a stitch
forming mechanism mounted on the frame and
inciuding a needle reciprocal in a fixed path
across said opening, driving connections be-
tween the stitch forming mechanism and the
main shaft, a work support mounted on the
pase and having a slot at one side of the presser
foot, a shaft journaled on the work support and
having cne end located within said slet, a ridge
forming element located under the presser foot
opening and having operative connection with
said shaft, said element having relatively high
and Ilow ridge forming portions, one of said
portions being radialiy adjustable with respect
to the other portion and relative fo the path
of the needle, a cam operatively connected with
the adjustable portion for adjusting the latier,

"a sleeve rotatably mounted on the shaft and

rigidly connected to said cam, said sleeve being
located within the slot of the work support, re-
leasable means normally locking the sleeve and
shaft against rélative rotation, and driving con-
nections between the main shaft and the ridge
forming element operating shaft.

43. In a blind stitch sewing machine, the com-~
bination with a main frame including a base,
of a stationary horizontal presser foot mounted
on the frame and provided with an opening, a
main shaft journaled in the frame, a stitch
forming mechanism mounted on the frame and
including a needle reciprocal in a fixed path
across said opening, driving connections between
the stitch forming mechanism and the main
shaft, & work support mounted on the base and
having a slot at one side of the presser foot, a
shaft journaled on the work support and having
one end located within said slot, a ridge forming
element located under the presser foot opening
and having operative connection with said shaft,
said element having relatively high and low
ridge forming portions, one of said portions being
radially adjustable withi respect to the other
portion and relative to the path of the needle,
3 cam operatively connected with the adjustable
portion for adjusting the latter, a sleeve rotat-
ably mounted on the shaft and rigidly connected
to said cam, said sleeve being located within the
slot of the work support, releasable means nor-
mally locking the sleeve and shaft against rela-
tive rotation, a manually operable release lever
fulcrumed on the work support and operatively
connected to said locking means, and driving
connections between the main shaft and the
ridge forming element operating shaft.

44. Tn a blind stitch sewing machine, the com~
bination with a main frame including a base, of
a stationary horizontal presser foot mounted on
the frame and provided with an opening, a main
shaft journaled in the frame, a stitch forming
mechanism mounted on the frame and including
a needle reciprocal in a fixed path across said
opening, driving connections between the stitch
forming mechanism and the main shaft, a work
support mounted on the base, a shaft journaled
on the work support, a ridge forming element
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located under the presser foot opening and hav-
ing operative connection with said shaft, said
element having relatively high and low ridge
forming portions, readily accessible means mount-
ed on the work support at one side of the presser
foot and operatively connected to one of. said
ridge forming portions for adjusting the height
thereof with respect to the other portion and
relative to the path of the needle, means associ-
ated with said adjusting means for readily visual-
izing the extent of adjustment of the adjustable
portion, and driving connections between the
main shaft and the ridge forming element oper-
ating shaft.

45. In g blind stitch sewing machine, the com-
bination with a horizontally reciprocatory needle,
of a ridge forming element located below the
needle for cooperation therewith, said element
having high and low ridge forming portions,
spring means for normally urging the element up-
wardly towards the needle path, a manually ad-
justable stop for variably limiting the upward
movement of the element, and manually operable
positive means for varying the height of one of
said ridge forming portlons relative to the other
portion.

46. In a blind stitch sewing machine, the com-
bination with a stationary presser foot having
an opening, of a needle mounted for reciproca-
tions in a fixed path across said opening, a re-
ciprocatory ridge forming element for projecting
a ridge of fabrie upwardly through said opening
into needle penetrating position, said element
having a ridge forming portion adjustable to-
wards or from the needle for altering the spaced
relation of said adjustable portion and the needle
during the formation of a stitch, and positive
means for adjusting said portion.

47. In o blind stitch sewing machine, the com-
bination with a stationary pressor fcot having
an opening, of a needle mounted for reciproca-
tions in a fixed path across said opering, a2 hor-
jzontal shaft supperted bhelow the foot for move-
ments about a substantially fixed axis with re-
spect to the needle, a disc fixed to said shaft for
projecting a ridge of fabric upwardly through
said opening into needle penectrating position
and including a radially adjustable ridge form-

ing portion, and positive means for adjusting -

said portion.

48. In a blind stitch sewing machine, the com-
bination with a stationary pressor foot having
an opening, of a needle mounted for reciproca-
tions in a fixed path across said opening, a hor-
izontal shaft supported below the foot for move-
ments about a substantially fixed axis with re-~
spect to the needle, a segmental disc fixed to said
shaft for projecting a ridge of fabric upwardly
through said opening into needle penetrating
position, said disc having relatively high and low
peripheral ridge forming portions arranged one
in front of the other, positive means for varying
the height of one of said portions with respect
to the other portion, and means for imparting
a differential oscillation to said shaft whereby
said high and low ridge forming portions will be
presented alternately to the needle.
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