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5. Claims.

This invention relates to improvements in ap-
baratus in a multiple-needle automatic quilting
machine,

One object of the Dbresent invention is the pro-

Vision of a novel

multiple-needle automatic quilting machine, .
Another objeet of this invgntion is the provi-
sion of a nove] automatic mechanism for secur-

ing superposed threads to the surface of traveling

fabric which is readily adaptable to produce an,
infinite number of decorative surface patterns by,
a simple and quick machine adjustment ang by
the use of g variety of threads:

Another objeci of this invention ig the provi-
sion of a novel automatic mechanism for securing
2 superposed thread to the surface of traveling
fabric by lock-stitching with the
bracing and frictionally engaging the superposed
threads.

Another object of this invention ig the provi«
sion of a novel automatic mechanism for securing
Superposed. threads to the surface of
fabrie to
efficient means and method.

Other‘objects, features ang advantages of the
invention will become apparent as the descrip-
tion thereof Dbroceeds when considered in connec-
tion with the accompanying illustrative drawings
in: which: : ‘

Fig. 1.is a front Derspective view of g multiple-
needle automatic quilting machine embodying

a partial top view of the superposedq

thread supply System;- -

2 18 a plan view of the

- Teéciprocable bars, and the drive for the recipro-
cable bars with the bars shown i
tréeme Dosition;

Fig. 3 is a view similar-to Fig. 2 with the bars
shown in their right extreme Position;

Fig, 4 is g bartial detail view of the bottom
of the pressure plate;

Fig. 5is g sectional view taken on the line 55
of Fig. 2 and showing the needles in both of
their extreme bositions;

Fig. 6. is 3 sectional view taken on the line
6-§ of Fig. 2;

Fig. 7 is a partial detail view showing the
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method of loek stitching the superposed thread
to the fabrie 5

Fig. 8 is a transverse Cross sectional view
through the pressure plate showing the method,
of threading the superposed thread in the re=
ciproeable bars ;

Pig. 8 is an elevational view
Heedle fixed to a handle;

Fig. 10 is a plan view of a fabric segment hav-
ing superposed thereon threads in a pre-selected
quilted pattern;

Fig. 11 is a plan view of a fabric segment; have
ing superposed thereon elastie threads to formi
shirred and quilteq fabric;

Fig. 12 is g blan view of g fabric segment hav-
ing superposed thereon elastie threads to formi
shirred fabrie: ) ’

Fig. 13 is g side elevationa] view showing g
bair of reciprocable needles and their driving
means in both extrenie Dositions:,

Tig. 14 is a schematic Mustration of the path
of travel of the fabric from the supply roll to the
Drocessed fabrie roll; )
is a partial plan view showing the path
travel relative to the reciprocable need-

of the threading

Fig. 15
of fabric
les;

Pig. 16is 5 partial plan view showing the motor
drive ang transmission to the cam drive for the
carriage; :

Fig. 17 is g detail partia} plan view showing
the cam drive for the carriage;

Fig. 18 is g detailed view in side elevation of
the reciprocable needle driving means;

Fig. 19 is g front elevational view of the travel-
ing fabrie guiding apron. ‘

With reference tg Figs. 1 and 1A the multiple~

i¢ quilting Machine [y, embody~
ing the bresent invention, comprises g supports
ing base 12: g reciproéating carriage | 4, a fabrie
rest plate 16, o ‘ : i

processed fabric
rack 28, Superposed thread supply structure 390,
frame structure 32, and motor
mission. structure 3. The thread rack 28 is
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are fed to the surface of the traveling fabric 11
in a manner to be described in detail hereinafter.
With reference to Fig. 14 there is shown &
schematic illustration of the path of travel of
the fabric §f from the supply roll 22 to the
processed fabric roll 24. The traveling fabrie 11
passes onto the guiding apron 36 from which
it is fed between the fabric rest plate 16 and the
pressure plate 18 by means of the feeding roll-
ers 26. The feeding rollers 26 are driven inter-
mittently at a constant speed from the main drive
shaft 46 (Fig. 16). From the feeding rollers 26
the fabric is fed to the processed fabric voll 24.
With reference to Fig. 1, the fabric rest plate
{6 is fized to, and reciprocates with, the recipro-
cating carriage 14, whereas the pressure plate
{g is mounted on the automatic quilting ma-
chine {8 independently of said carriage 4. The
fabric rest plate 16 is fixed to the carriage i4
in any conventional manner and it is to be under-
stood that said rest plate and carriage combina-
tion is conventional in all respects.

In a conventional multiple-needle automatic
quilting machine the banks of needles 20 are
adapted to bond or sew together a plurality of
layers of cloth or other textile material by stiteh-
ing them automatically in various decorative pat-
terns. The present invention provides for an
attachment for such & conventional multiple-
needle automatic quilting machine for securing
a superposed thread to the surface of the travel-
ing fabric {1 in any pre-selected decorative pat-
tern.

With reference to Figs. 2 to 4 applicant’s at-
tachment mechanism for securing the superposed
thread 48 to the surface of the traveling fabric
{1 comprises & 1ongitudinally slotted pressure
plate 18 and a plurality of bars 52. 'The pres-
sure plate 18 is jongitudinally slotted at 54 and
the bars 52 are adapted to mate with the slots 54.
The pressure plate i8 has a plurality of spaced
cut-out portions 58 which are used for a purpose
to be described in detail hereinafter. Bridging
the bars B2 is a transverse connector member 56
which is fixed to the bars 52 and which is adapted
to synchronously reciprocate said bars relative
to the pressure plate {8. In order to effect the
reciprocation of the connector member 56 and
thereby effect the reciprocation of bars 52, there
is provided a rotating cam 958 which is driven
from the main drive shaft 486 by means of the
chain drive 69 end gear 2. Rigidly secured to
the connector member 56 is a cam follower 64
which is adapted to ride in the slot 66 of the
rotaiing cam 58 to impart to the bars 52 an in-
termittent reciprocating motion, as will be evi-
dent from Figs. 2 and 3. There is provided in
the plate i§ a plurality of spaced slots 68 which
are adapted to cooperate with the posts 70 fixed
to the bars 52 for guiding the bars 52 during
their reciprocation. In Tig, 2 the bars 52 are
shown in their left extreme position whereas in
Fig. 3 the bars 52 are shown in their right ex-
treme position, the reciprocating and positioning
of said bars being effected by the previously de-
scribed rotating cam 58 and follower 64. Bars
52 have a plurality of spaced integral protuber-
ances 72 which are adapted to guide the super-
posed threads 48 relative to the surface of the
traveling fabric i1, There are provided aligned,
transverse aperéures 14 passing through the bars
52 and protuberances 12, said apertures 74 being
adapted to receive a superposed thread 43 from
the feed source or supply roll 42. Tt will be read-
ily apparent that the protuberances 12, being in-
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4

tegral with the bars 52, mill intermittently re-
ciprocate with said bars 52 between the extreme
positions shown in Figs. 2 and 3. The exact
shape and design of the protuberances 12 is not
of controlling significance and any protuber-
ances 12 may be utilized in the system to effect
the proper positioning and guiding of the super-
posed thread #8 relative to the surface of the
fraveling fabric {1. spaced cut-out portions 50,
of the pressure plate 18, are located comple-
mentary to the protuberances 72 and to the area
adjacent to the transverse apertures 74, to pro-
vide clearance for said protuberances and the
area adjacent to the transverse apertures 14 on
the reciprocation of the bars 52. The cut-out
portions §0 are also provided to effect clearance
for threading the protuberances 12 and the
transverse apertures 74 with a superposed thread
48 as will be more fully described hereinafter.

The banks of needles 20 comprise a plurality
of spaced needles 18 mounted in two rows with
a prede‘aermined number of needles in each TOW
(Tigs. 5 and 6). If will be readily understood
that any number of rows of needles, and any
number of needles in each row, may be used
depending on the decorative pattern selected.

with reference to Tigs. 13 and 18, the needles
16 are adapted to reciprocate vertically in a fixed
path to lock-stitch the superposed threads 48 to
the surface of the fabric 1{. All the needles 16
reciprocate in unison and both rows of needles
are. secured to the needle bracket 18 in any
conventional manner as by screws 80. The nee-
dles 76 are raciprocated between the extreme po-
sitions shown in Fig. 13 by means of eccentric 82,
conneciing link member 84, and arm 86 con-
nected to theshaft 88, It will be understood that
on the rotation of the main drive shaft 486, nee-
dles 76 are reciprocated intermittently in a pre-
determined sequence as more fully described be-
low. The protuberances 12 of the reciprocable
bars $2 are adapted to reciprocate across the
fxed needle path sequentially whereby on one
down stroke of the needles 76 the latter enters
the travelling fabric il to stitch the superposed
thread 48, with the protuberances 12 positioned
adjacent to and at one side of said needles, and
o the next down stroke of said needles the latter
again enters the fabric 1 to stitch the super-
posed thread 48, with the protuberances 12 po-
sitioned adjacent to and at the other side of
said needles, to complete a cycle. Thus it will
be seen that the protuberances 72 are adapted
to reciprocate across the paths of the needles in
timed sequential relationship with respect to the
needles 76 whereby on the down stroke of said
needies the latter penetrates the traveling fabric
{{ to stiteh the superposed threads 48 to said
fabric with the thread-bearing protuoberances 72
positioned adjacent tc and on alternate sides of
said needles 76. The protuberalices 12 thereby
guide the superposed threads 48 relative to the
surface of the traveling tabric {i and the path
of theé needles 76. The superposed threads 48
are lock-stitched to the fapric (1 by the needles
16 and it will be seenl that each stitch will be in
substantial alignment and on alternate sides of
the superposed threads 48. Tt will be understood
that the intermittent axial reciprocation of the
bars .52 may be sequentially timed with the re-
ciprocable needles 16 as gescrined above in any
conventional manner.

in operation, threads adapted to lock-stitch
the superposed threads 48 to the surface of the
fabric {1 are fed from the spools 35 to the aper-
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- tures 80, of the needles ‘16, whereas the super-
posed thréads: 48 are fed from. the supply. roll

passing . through the bars 52 and brotuberances
¥2. From the above 1t'will be seen that the nee-
¢les 76 véciprocate in afixed vertical path where~
as the superposed thread 48 is reciprocated in
& horizonial rlane relative to the surface of the
traveling fabric i} and the needles 18. . Although
the. superposed threads. 48 reciprocate in the
above deseribed manner, in'the final product said
Superposed threads are restrained straight by
means of the lock-stitches 92 as shown in the
fabric segment 84, illustrated in Fig. 10,

In order to aliow the traveling faprie It to
intermittently bass between the rest blate 1§ and
the pressure plate I8, the pressure plate 1§ is
adapted to reciprocate intermittent]y, relative to
the plate 16 of the machine 18, in g vertical path:

shaft 98, fixed to said plate, transverse membey
180 fixed to shaft 98, and follower 162, mounted
onmember {80, which rides on cam (34 and which
is integral with the shaft 88. " It will be apparent
from Fig. 13 that on the rotstion of the shaft g8
the cam 184 will intermittently reciprocate shaft
€8 to which'is secured the pressure plate (8.

The carriage |4 reciprocates intermittently in
a horizontal plane by means of cam plate 16§
(Fig. 17). The carridage (4 is provided with frame
structure 188 to which ‘is attached horizontal
members 119 outboard of said frame {08, A pair
of spaced cam followers 112 is secured to plate
{14 which isin turn fixed to the Mmembers |18, the
followers 112 being adapted to cooperate with the
rotating cam plate 106 whereby on the rotation
of said cam plate [gg the frame (08 and the car-
riage {4 will be intermittently reciprocated,: With
reference to Fig, 16, the cam plate 188 is driven
from the main shaft 46 through the intermediary
.of the gear case 116 and transmission gears {48
and 128, the gear 128 driving the eam shaft 122
and the cam plate i08.: The main shaft 46 is
driven from any suitable power source- such as
motor.drive 124 and belt 125, A hand wheel 128
is connected to main drive shaft 4§ to manually
drive machine (0. It will be understoog that tha
bars 52, the needles 78, the pressure plate 18 and
the carriage {8 are all driven from motor drive
123 with a -constant speed‘intermittent motion
and are all sequentially timed: to properly coordi-
nate their relative movements,

In Fig. 7 there ig shown ‘the method of lock-
stitching the superposed threads 48 io the travel~
ing fabric' {1, The superposed threads 48 rest
on the surface of the traveling fabric i{ and the
needle 16 bearing the front thread 138 of the lock~
stitch penetirates the fabric 14, Thisforms a loop
from the thread {28 at which time the shuttie 1ee
bearing -the -rear thread {34 of the lock=stitch
basses through. the loop and on the retraction of
the needle 76 the loop formed by the thread (3§
is closed, thereby forming the lock-stiteh. It will
be understood thag the front thread of the lock-

fabric 1. The shuttle 132 reciprocates in g shut.
tle receptacle. (not shown) ina conventional man-
ner. The above described lock=stitching method
and apparatus, without relation to the superposed
threads 48, operates on' the conventional logk-
stitch sewing machine prineiple which is used in
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conventional multiple-needie automatic quilting
machine, ‘
In order to thread machine (0 with the super-
posed thread 48 there is provided g threading
needle 148 fixed in handle |36 (Fig. 97, the thregd.-

a cohnected generally arcuate portion 148, form-
ing a generally obtuse angle with the Shank 188,
and a generally straight portion § 42 extending
from the portion 148 inwazdly toward the shank
138, the straight portion (42 forming an ohiyse
angle - with. the generally arcuate portion 148,
The poriion (42 has a hooked end {44 which is
adapted to engage the thread 48 and the portions
138, 140 and {42 are all integral, the shank 38

146. With reference to Fig. 8, the method of
threading the superposed threads 48 4o the bars
82 and brotuberances 74 comprises the steps of
mounting the hooked threading needle 148 into
& cut-out portion 58 and through the transverss
apertures T4 from the obposite side of said aper-
tures to the direstion of thread travel from the
feed source 42, hooking the thread 48, and re-
tracting or backing the threading needls 148 out
of the transverse apertures 74 and tha comple-
mentary cut-out portion 80. - It will be understood
that the above threading method brovides for
the thread 48 being hooked st 144 of needle 43
in a doubled condition and being pullad thirough
the apertures 14 to thread the bars 52 with the
Superposed thread 48,

The above described apparatus also provides
a method of shirring fabric by securing g Super=
bosed elastic thread to the surface of the travei-
ing fabric {} in any pre-selected decorative pat-
tern, The methed is carried out’ by supplying
elastic threads 42 to the superposed thread feed
source 42 and feeding said elastic threads to the
fabric 1 { under tension in any converitional man-
ner. In-other words, elastic threads are substi-
tuted for inesaltic threads at the thread supply
Source 42 and said elastic threads are fag unger
tension, In Tig. 12 there is shown a segment of
shirred fabrie {5g which is formed in aceordanee
with the above method. by superposing on the
fabric an elastic thread 48 and securing said
thread to the surface of the fabrie |1 undey ten-~
sion so that the thread is secured to the fabric in
& pre~selected Dbosition, and on the tension release
of the elastic thread 43, a shirred decorative sur-
face pattern is formed in the fabrie,

The above described method may also be used
for shirring and quilting fabric by securing supsr-
posed- elastic threads to the surface of traveling

With reference to Fig. 11 there is
shown a segment of shirred and quilted fabrie
{52 having Superposed thereon g plurality : of
elastic threads 4g in a pre-selected decorative
battern with the elastic threads 43 being secureg
to the surface of the fabric under tension by lock
stitching., It win be apparent that the loci.
stitching as breviously deseribed embraces and
frictionally engages the threads 48 in g staggered
bath whereby said threads are sgcured to the
fabric in a bre-selected quilted patiern so that
on the tension release of the elastic threads 47,
& shirred and quilted decorative surface pattern
is formed in the fabric. Tt will be readily under-
stood that the fabric segments { 58 and {82 are
formed by the use of the apparatus of the present
Invention with the Superposed thread supply
Source 42 supplying elastic threads 48, .In Fig, 10

I ——
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there is shown & fabric segment 94 in which the
superposed thread 48 is inelastic and is formed
in a quilted pattern, whereas in Fig. 11 there is
shown a fabric segment 152 bearing the same
superposed thread surface design in which the
superposed thread 48 is elastic. In Fig. 15 there
is shown the path of travel of the fabric | { rela-
tive to the reciprocable needles 18, it being under-
stood that the needles 16 reciprocate in a fixed
vertical path whereas the fabric i1 reciprocates
with the carriage 14 in a fixed horizontal path.

with reference to Fig. 19 there is shown &
front view of the fabric guiding apron 36, which
is provided with a plurality of ribs 37, for guiding
the travelling fabric i1 from the fabric supply
roll 22 to the rest plate 16 and the pressure plate
i8.

Tt will be readily understood that the traveling
fabric i1 reciprocates with the carriage {4 in &
predetermined sequence as described above to
form various patterns in the fabric such as is
shown in Fig. 10. The rate of feed of the travel-
ling fabric i} may be varied to get any desired
number of. stitches per inch or running length
of the fabric. As is conventional in multiple-
needle automatic quilting machines, the design or
pattern to be sewed on the traveling fabric 11 is
governed by three factors, the cam plate 106, the
gearing for the feed rollers 26 and the arrange-
ment of the needles 16. By varying these three
factors in any combination a different design or
pattern may be sewn on the traveling fabrie 1.
With reference to Fig. 10, altering the cam plate
108 alters the width 154 of the diamond 156 of fab-
ric segment 94. By changing the gears of the feed
rollers 26, the length 153 of the diamond {88 is
varied, and by changing the needle spacing ar-
rangement on the needle bracket T8 the width
{54 of the diamond 156, relative to the length
{58, is varied. From the above it will be seen
that the number of variations of designs or pat-
terns that may be formed on the surface of the
traveling fabric {1 is practically unlimited. Con-~
tinuous straight line stitching may he accom-~
plished by using but a single row of needles and
locking the carriage 14 against reciprocation.

Thus it will be seen that the above invention
provides for a novel mechanism, for securing
superposed threads to the surface of traveling
fabrie, which is readily attachable to a conven-
tional multinle-needle automatic quilting ma-
chine. It will also be seen that the above inven-
tion is readily adaptable to produce an infinite
number of decorative surface patterns by 2
simple and relatively quick machine adjustment
and by the use of a variety of threads. It will
also be seen that the above invention also may
ne usad. to produce shirred fabric and shirred
and quilted fabric by a very simple, economical,
and efficient means and method. There is also
provided a new and novel threading needle for
utilization in threading a multiple-needle auto-
matic quilting machine embodying the mecha-
nism of the present invention.

While there is shown and desc¢ribed herein cer-
tain specific structure embodying the invention
it will be manifest to those skilled in the art that
various modifications and rearrangements of the
parts may be made without departing from the
spirit and scope of the underlying inventive con-
cept and that the same is not limited to the par-
ticular form herein shown and described except
insofar as indicated by the scope of the appended
claims.

10

15

20

25

30

40

50

55

60

65

70

75

‘to mate with said slot in said

8 .

Having thus described my invention, what T
claim and desire to secure by Letters Patent, is:

i.Ina multiple-needle automatic quilting ma-
chine, mechanism for securing a superposed
thread to the surface of traveling fabric in a
decorative pattern, said mechanism comprising
a longitudinally slotted plate vertically recipro-
cable relative to said machine and a par adapted
to mate with said slot in said plate, said bar being
axially reciprocable relative to said plate, said
bar having a plurality of spaced transverse aper-
tures adapted for the reception of said superposed
thread and said bar having & plurality of aper-
tured protuberances in alienment with said
{ransverse apertures and adapted to receive said
thread from said transverse apertures and guide
said thread relative to the surface of said travel-
ing fabric for securement to the surface of said
fahrie, said plate having a plurality of spaced
cutout portions complementary 1o said pro-
tuberances and the area adjacent to said trans-
verse apertures of said bar to provide clearance
for said protuberances and the area adjacent to .
said transverse apertures on reciprocation of said
par and to provide clearance for threading said
protuberances and sald transverse apertures, and
means associated with said bar for the axial in-
termittent reciprocation thereof.

9. Tn a multiple-needle automatic quilting ma-
chine, mechanism for securing a superposed
thread to the surface of traveling fabric in a
decorative pattern, said mechanism corprising
a longitudinally siotted plate vertically recipro-
cable relative to said machine and a har adapted
plate, said bar heing
axially reciprocable relative to said plate, & verti-
cally reciprocable needle operable in & fixed path
and adapted to lock stiteh said superposed thread
to the surface of said fabric, said bar having a
plurality of spaced protuberances with aligned
transverse apertures passing through said bar
and protuberances and adapted for the reception
of said superposed thread, said protuberances of
said bar being adapted to reciprocate across the
needle path sequentially whereby on one down-
stroke of said needle, the latter enters said fabric
to stitch said thread with said protuberances
positioned adjacent to and at one side of said
needle and on the next downstroke of said needle,
the latter enters said fabric to stitch said thread
with said protuberances positioned adjaceni to
and at the other side of said needle to complete
a cycle, said protuberances thereby guiding said
superposed thread relative to the surface of said
traveling fabric and said needle path for secure-
ment to the surface of said fabric by said stitch.

3. In a multiple-needle sutomatic quilting ma-
chine, mechanism for securing & superposed
thread to the surface of traveling fabric in a
decorative pattern, said mechanism compris-
ing s longitudinally slotted plate vertically re-
ciprocable relative to said machine and a bar
adapted to mate with said slot in said plate, said
bar being axially reciprocable relative to said
plate, a vertically reciprocable needle operable in
a fixed path and adapted to lock stitch said
superposed thread to the surface of said fabrie,
said bar having a blurality of spaced protuber-
ances with aligned transverse apertures pass-
ing through said bar and protuberances and
adapted for the reception of said superposed
thread, said protuberances of said bar being
adapted to reciprocate across the needle path
sequentially whereby on one downstroke of said
needle, the latter enters said fabric to stiteh said
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thread with saig DProtuberances Dositioned adja-
cent to and at one side of said needle and on the
next downstroke of said needle, the latter enters
said fabric to stitch said thread with said pro-
tuberances bositioned adjacent to and at the
other side of said needle to complete a cycle,
sald protuberances thereby guiding said super-

with said reciprocable needle.

4, In g multiple-needie automatic quilting ma-
chine, mechanism  for Securing superposed
threads to the surface of traveling fabrie in a
decorative pattern, said mechanism - compris-
ing a longitudinally slotted Dressure plate inter-
mittently reciprocable relative to said machine
In a vertical path to allow said fabric to travel
thereunder, a plurality of bars adapted to mate
with said slots in said blate, said bars being axial-
ly. reciprocable relative to said plate, a feed
source for said superposed threads, and a plu-
rality of vertically reciprocable spaced needles
operable in a fixed path and adapted to stiteh
said superposed threads to said fabric in a pre-
selected decorative pattern, said bars having a
blurality of spaced integral protuberances with
aligned’ transverse apertures passing through
said bars and protuberances, said threads from
said feed source adapted to be received in said
apertures, said brotuberances of said bars being
adapted to reciprocate across said needle path
in timed sequential relationship -with said re-
ciprocable needles whereby on the down-stroke
of said needles, the latter penetrates said fabric
to stitch said Superposed threads to said fabric
with said thread bearing Drotuberances posi-
tioned adjacent to and on alternate sides of said
needles, said protuberances thereby guiding said
Superposed threads relative to the surface of
said traveling fabric and said path of said needles
whereby said Superposed threads are stitched to
said fabric by said needles with each stitch be-
ing in substantial alignment and on alternate
sides of said threads. ‘

5. In a multiple-needle automatic quilting ma-
chine, " mechanism  for securing ' superposed
threads to the surface of traveling fabric in a
decorative pattern, said mechanism compris-
ing a longitudinally slotted bressure plate inter-
mittently reciprocable relative to said machine in
a vertical path to allow said fabric to travel
thereunder, a Plurality of bars adapted to mate
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10
with said slots in said plate, said bars being axial-
ly reciprocable relative to said plate, a feed source
for said Superposed threads, and g plurality of
vertically reciprocable spaced needles operable in

needles whereby on the down-stroke of said
needles, the latter benetrates said fabric to stitch
said superposed threads to said fabric with said
thread bearing brotuberances - positioned adja-
cent to and on alternate sides of said needles,
said protuberances thereby guiding said super-
bosed  threads relative to the surface of said
traveling fabric and said path of said needles
whereby said superposed threads are stitched to

sides of said threads,
rality of spaced cutout portions complementary
to said protuberances and the areg adjacent to
said transverse apertures of said bars to provide
clearance for said brotuberances and the areg,
adjacent to said transverse apertures on recipro-
cation of said bars and to provide clearance for
threading said protuberances and said transverse
apertures, means associated with said bars for
the axial intermittent reciprocation thereof, and
means connected to said needles for the inter-
mittent reciprocation thereof in sequential rela-
tionship with the reciprocation of said bars.

References Cited in the file of this patent
UNITED STATES PATENTS

Number -Name Date
379,478 Koeh ___.._________ Mar. 13, 1888
1,024,891 Groebli _________.___ Apr. 30, 1912
1,801,166 Majer _____________ Apr, 14, 1931
2,218,785 Boettcher _________ Oct. 22, 1940
2,329,639 Milstein _________~_ Sept. 14, 1943
2,418,347 Haag ___________ Apr. 1, 1947
2,476,602 Harpham _________ July 19, 1949
2,500,211 Sigoda _____________ Mar. 14, 1950
2,525,312 Pragak et al. ___.___ Oct. 10, 1950
2,538,395 Stinson ______ ____ Jan, 16, 1951
2,573,614 Oct. 30, 1951




