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UNITED STATES PATENT OFFICE 
2,557,668 

APPARATUS FOR FASTENING MATER ALS 
TOGETEER 

Carl E. Lincoln, Westport, Conn. 
Application December 3, 1946, Serial No. 713,800 

(C. 154-42) 9 Claims. 

This invention relates to the art of fastening 
together sheets or layers of material, especially 
flexible or yieldable materials such as fabric, 
paper, felt and other fibrous materials, metal foil 
and the like; in fact, any material that can be 
Sewed. 
The general object of the invention is to pro 

vide an improved method and apparatus for fas 
tening two or more sheets of material together. 

In accordance With the invention, two or more 
sheets or layers of material are fastened to 
gether by means of a stitching operation, the 
thread which is to hold the sheets together being 
formed during the stitching operation. The thread 
is formed directly in the material. This is accom 
plished by introducing a suitable synthetic fiber 
forming material into the sheet material by ex 
trusion under appropriate pressure and temper 
ature during the stitching operation. 
A large number of synthetic fiber-forming ma 

terials suitable for carrying out my invention 
are available on the market under various trade 
names, vinyl resin, plastic, that used in making 
Winylite being an example; or the material em 
ployed may be a nylon plastic, or a cellulose de 
rivative plastic, that used in making rayon being 
an example. In addition, the synthetic fiber ma 
terial employed may be a regenerated cellulose 
plastic. 
ployed may be a Synthetic rubber compound, 
Such for example as those used in making neo 
prene and Lastron. It will be understood that 
the expression, 'synthetic fiber material,' as used 
throughout this specification and the appended ' 
claims is intended to include any of the above 
and other Similar compounds. 
Some of these materials such as the Vinylite 

and nylon plastics, set upon extrusion, and re 
quire the introduction during the stitching oper 
ation of a single liquid only into the material 
to be Secured together. 
The remainder of the plastic compounds men 

tioned, such as the cellulose derivative plastics 
and the rubber compounds set upon being ad 
mixed with a Suitable curing or coagulating or 
precipitating agent. Therefore, when these lat 
ter compounds are employed two liquids are in 
troduced during the stitching operation into the 
sheet material to be secured together. It will 
be understood that the term “liquid' as here 
used, and as hereafter used, designates either 
the extruded material or the curing or coagulat 
ing agent, whether these materials are actually 

Also, the synthetic fiber material em 
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in the liquid state, or are in a plastic, or semi 
plastic, condition. 
The apparatus for carrying out the method of 

the present invention may assume many differ 
ent forms. In the accompanying drawings three 
embodiments of apparatus adaptable for the use 
of the compounds which require the introduc 
tion of two liquids and one embodiment suitable 
for introducing a single liquid have been illus 
trated. The invention will be better understood, 
particularly in its apparatus aspect, from a con 
sideration of these drawings. In them: 

Fig. 1 shows diagrammatically the preferred 
apparatus for stitching and simultaneously there 
with introducing the liquids into the material; 

Figs. 2, 3, 4 and 5 show successive steps in the 
operation of this apparatus; 

Fig. 6 is a diagrammatic view similar to Fig. 1 
showing a modification; 

Figs. 7, 8 and 9 are views illustrating steps in 
the operation of the apparatus of Fig. 6; 

Fig. 10 is a view similar to Fig. 1 of another 
modification; 

Figs. 11 and 12 illustrate steps in the operation 
of the apparatus of Fig. 10; 

Fig. 13 is a transverse section taken on line 
3-3 of Fig. 11; 
Fig. 14 is a diagrammatic view also similar to 

Fig. 1 of another modification intended for em 
ploying a single liquid; 

Figs. 15, 16, 17 and 18 are views illustrating 
steps in the operation of the apparatus of Fig. 
14; and 

Fig. 19 illustrates a modified form of needle. 
Referring first to Figs. 1-12 inclusive, and par 

ticularly to Fig. 1, the two-liquid apparatus in 
cludes a table on which the Superposed layers 
of material indicated by reference numeral 2 
Which are to be secured together rest. ASSO 
ciated with this table and coacting with the low 
ermost layer of material 2 is a feed mechanism 
of any Suitable type, Such for example as a re 
ciprocating feed bar 3 adapted to feed the mate 
rial towards the left. Feed bar 3 may have the 
usual teeth although these are not shown since 
the drawings are diagrammatic. 

Coacting with the upper surface of sheet ma 
terial 2 is a presser foot 4 of the usual slotted 
type, and above the presser foot the apparatus is 
provided with a hollow needle 5 which projects 
downwardly from the lower part of a reservoir 6 
which in turn is secured to the bottom of a 
reciprocating needle driving head of any desired 
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construction. It will be understood that needle 
5, presser foot 4 and feed bar 3 are operated in 
timed relation by suitable mechanism (not 
shown) to cause the needle to be forced down 
wardly through the sheet material 2 and then 
upwardly, the material being fed forward during 
the upward stroke of the needle. FigS. 1-4 in 
clusive show various steps in one complete cycle, 
or downward and upward stroke, of the needle. 

Hollow needle 5 is provided with a longitudinal 
interior passage 8 which is in communication 
with reservoir 6 at the top and with one or more 

10 

discharge openings 9 adjacent the point of the 
needle. Reservoir 6 is in communication with a 
stationary tank O through a flexible tubing . 
Tank to constitutes a source of Supply of Syn 
thetic fiber material under appropriate pressure 
so that as needle 5 is forced downwardly through 
the sheet material 2 this synthetic material will 
be extruded from the opening or openings 9 and 
will be spread by the surface of the needle onto 
the edges of the holes formed in the Several 
sheets 2 by the penetration of the needle. 
The downward stroke of the needle terminates 

after its lower portion has been carried into a 
bath 2 of curing or coagulating liquid cohtained 
in a well 3 which is mounted in stationary po 
sition beneath table . The needle is shown in 
Fig. 2 in this position. Appropriate heating 
means, (not shown) such as an electric heater 
and thermostat, are provided preferably in as 
sociation with the reservoir 6 to maintain the 
synthetic material at the correct temperature. 
On the upward stroke of the needle the mix 

ture of synthetic material extruded from needle 
5 and the curing bath liquid 2 is carried up 
wardly through the perforation passing through 
the several sheets of material 2, and the action 
of the curing bath on the synthetic material 
causes it to set immediately and form a through 
thread 4 extending from the bottom to the top 
of the Superposed sheets 2. 
The extrusion action and the movement of the 

needle in the perforation produce an enlarge 
ment 5 at the bottom of the lowermost sheet 2 
and lateral extensions 6 of thread 4 between 
the several layers. The cured plastic material 
forming thread 4, with its integral bottom por 
tion 5 and laterals 6 become bonded to the 
material of the sheets 2 and cause them to be 
permanently secured to one another. 
As the feed of the material takes place pre 

paratory to the next penetration of needle 5, the 
synthetic fiber material extruded from needle 5 
is carried along the upper surface of sheets 2 
as indicated at f T. Also the fiber material which 
is extruded from needle 5 while it was in the 
bath f2 on the previous down stroke provides 
a Surplus which is indicated in Fig. 3 as an ex 
tension of thread 4 into the well 3. This sur 
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plus is carried along the lower surface of sheets 
f2 as indicated at 8 in Fig. 4. 
The fiber material carried along from the end 

of needle 5 by the feed of the material as in 
dicated by numeral T and the surplus fiber ma 
terial 8 at the bottom form, on the next down 

Y ward stroke of needle 5, complete top and bot 
tom threads 19 and 20 which are attached to 
the through thread 4. In Fig. 5, needle 5 has 
made the second downward stroke and is on the 
way up and has nearly emerged from sheet ma 
terial 2, having thus introduced a second verti 
cal or through stitch 4. It will be understood 
that succeeding penetrations of needle 5 will 

65 

4. 
form a series of through threads 4 and top and 
bottom threads 9 and 20, integrally connected 
with one another. 

It is desirable to maintain the level of curing 
bath 2 adjacent the mouth of well 3, and this 
can be done by means of any suitable apparatus 
such for example as indicated in Fig. 1. Here 
the interior of well 3 is connected through a 
pipe 2 with level control tank 22. The curing 
liquid is admitted into tank 22 from a supply 
tank 23 by means of a valve 24 which is under 
the control of a float 25. 

In the modification shown in Figs. 6-9 in 
clusive, the various parts are all as previously 
described in connection with Fig. 1 except the 
needle structure and supply for the two liquids. 
As here shown needle 5a is somewhat larger than 
needle 5 and is provided with two concentric 
liquid channels 25 and 26 in communication re 
spectively with reservoirs 27 and 28, one of 
which supplies the synthetic fiber material and 
the other of which supplies the curing liquid. 
The lower end of the needle is constructed in 
such a manner that the two liquids are mixed 
together in the throat 29 before being extrud 
ed through the tip 30 of the needle. A well 3a 
may be provided if desired to receive the Surplus 
liquid mixture extruded from needle tip 30. The 
apparatus operates in a manner similar to that 
described previously, and as shown in Figs. 7, 
8 and 9, to form a series of upright or through 
threads 4a connected by upper and lower 
threads 9a and 20a, the through threads being 
provided with laterals, such as 6a, as before. 
If the lower thread 20a is not required, well 3a 
may be omitted and the amount of liquid ex 
truded from the needle tip reduced. 
In the modification shown in Figs. 10-12 the 

reciprocating driving head T has a double needle 
structure attached to it.. Thus, hollow needles 
3 and 32 are fixed to their respective reservoirs 
33 and 34 which in turn are secured to driving 
head T. The synthetic fiber material is supplied 
to one of the reservoirs, for example, reservoir 
33 through a flexible tubing 35, and the other 
liquid, for example the curing liquid is Supplied 
to reservoir 34 through tubing 36. 
The machine is provided with appropriate feed 

mechanism such as a reciprocating feed bar 37 
which feeds the sheet material 2 towards the left 
along the supports 38. The arrangement of the 
feed mechanism is such that at each stroke the 
sheet material 2 is fed forwardly by an amount 
corresponding to the spacing of needles 3 and 
32. Thus, needle 3 which first penetrates the 
sheet material, forms an opening 39 there 
through and extrudes one of the liquids into the 
same. Then the sheet material 2 is fed toward 
the left and on the second down stroke of driv 
ing head 7, needle 32 passes through the Same 
opening 39 and injects the second liquid, mix 
ing it with the liquid previously introduced by 
needle 3. 
In this modification the well 3 in which the 

curing liquid is maintained at a predetermined 
level is omitted, and in its place feed bar 3 is 
provided with a lengthwise channel 40 which ex 
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tends both between and beyond two spaced holes 
4 and 42 which are provided to permit the pas 
Sage of the lower ends of needles 3 and 32 re 
Spectively. 
On the down stroke of needle 3, as shown 

in Fig. 10, one of the liquids, for example the 
Synthetic fiber material, is extruded through 
the openings 9a into the opening 39 formed by 
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the penetration of this needle through the sev 
eral layers of sheet material or work 2. 
needle continues its motion somewhat below the 
lowermost of these layers, some of the Synthetic 
material is ejected from holes 9a, into channel 
40 adjacent hole 4f. 
In Fig. 11 the needles have returned to their 

uppermost position and a forward stroke of feed 
bar 37 has taken place, carrying opening 39 be 
neath the second needle 32. Opening 39 has 
received the Synthetic fiber material, and the 
synthetic material within channel 40 has been 
carried along the lower Surface of the work 2. 
Also, a somewhat similar thread 43 of this ma 
terial has been laid along the top of the work 
2 in the space between the two toes of presser 
foot 4. On the next downward strokes of the 
needles, the curing liquid from needle 32 is 
mixed with the synthetic fiber previously de 
posited in opening 39. 
In Fig. 12 such downward stroke followed by 

an upward stroke of the needle has occurred 
and a second feeding stroke of feed bar 3 has 
also taken place. This feeding stroke has 
caused the curing liquid from needle 32 to be 
mixed with the Synthetic fiber material pre 
viously deposited along the lower surface of 
sheet material 2 in channel 49 and extending 
between opening 39 formed on the first down 
ward stroke of needle 3 and opening 44 which 
has been formed on the Second downward stroke 
of needle 3f. Curing material 45 from needle 
32 is also laid onto the synthetic fiber mate 
rial 43 on the top of sheet material 2. The 
two liquids having thus been brought together, 
the setting or curing reaction takes place form 
ing a vertical or through thread 46 and the 
bottom and top threads 47 and 48 respectively. 
Continued operation of the mechanism forms a 
Succession of through threads 46 interconnected 
by the top and bottom threads. 

This modification also illustrates a modified 
form of needle in which the extruding apertures 
sa are arranged in a plurality of rows. These 
are shown to better advantage in Fig. 13. A 
filament of the synthetic fiber material is ex 
truded from each of these apertures and these 
filaments join one another to form the through 
threads 46 after the addition of the curing liq 
uid. 
Referring now to Figs. 14-18 inclusive, a stitch 
ing mechanism which is adapted to employ a 
single liquid is here illustrated. As before, the 
several superposed sheets of material or work 2 
rest upon a support 49 which may be similar 
to either of supports or 38, or have any other 
convenient form. Also, a reciprocating feed 
bar 37a, or other appropriate feeding device, is 
provided, which has a channel 4a in its upper 
surface and a passageway 4 a for the single 
needle 5. It will be understood, however, that 
a needle with additional extrusion openings 
similar to needles 3, 32 may be used if desired. 
Also the mechanism includes the usual presser 
foot . 
In this mechanism needle 5 is given a rotary 

motion simultaneous with its vertical recipro 
cating motion, for the purpose of twisting the 
Several filaments of Synthetic material extruded 
from the apertures 9 into a single thread struc 
ture. For this reason the reservoir 6 to which 
needle 5 is attached is Secured to a simultane 
Ously reciprocating and rotating head 50. Head 
50 is Supported between the lower end of a ver 
tically reciprocating hollow bar 5 f having at 
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6 
its upper portion a cross head 52 which is en 
gaged by a crank 53 to impart the reciprocat 
ing motion to it. 
A flexible tubing 54 supplies the synthetic 

fiber material from a pressure supply tank 5.5 
to the interior of hollow reciprocating bar 5. 
The lower end of hollow bar 5 is connected 
to head 50 to impart reciprocating movement 
thereto; this connection includes a packing 
gland 56 to allow rotation of head 50. 

In order to impart the rotating movement to 
head 50, it is supported within a rotating ring 
or collar 5, and interconnected therewith by 
vertical slideways or splines 58 so that rotation 
of collar 5 is imparted to head 50 without in 
terferring with the reciprocating movement of 
the head. Collar 57 is supported in a suitable 
bearing indicated by numeral 59 on a stationary 
frame 60. Sleeve 57 is rotatably driven by a 
vertical shaft 6, the lower end of which has 
a pinion 62 which meshes with gear teeth 63 
On the upper end of the sleeve. 
This apparatus being a single liquid appara 

tus, a Synthetic organic plastic material such 
as Vinylite or nylon is employed as the synthetic 
fiber material and is supplied to the needle 5 
from the Supply tank 5.5 through the connections 
described above. As shown in Fig. 15 needle 5 
has made a downward stroke through the work 
2, the rotation of needle 5 serving to wipe the 
plastic material onto the surfaces of the open 
ing through the sheets formed by the penetra 
tion of the needle. At the lower end of the stroke 
a predetermined amount of this material is 
deposited in channel 4.0a in feed bar 37a. 
On the upward stroke, as shown in Fig. 16, 

the Several filaments or fibers of the plastic 
which are extruded from the several apertures 
9 are twisted into a single through thread 64 
extending from the plastic material 65 in chan 
nel 4.0a to the top of the work 2. It will be 
understood that the plastic is extruded under the 
appropriate conditions of temperature and pres 
Sure to cause it to set properly, and that this 
Setting takes place substantially instantaneously 
upon extrusion, leaving the through thread 65 
completely formed and serving to secure together 
the Several sheets of material 2. The attach 
ment of the sheets to one another is also en 
hanced by the flowing of the plastic material 
into the interstices between the Several sheets 
to form the lateral extension f6a of this thread. 

In Fig. 17 a feeding operation is taking place 
carrying the work forward to a position where 
it is ready for the next downward stroke of 
needle 5. The rotation of the needle continu 
ing, the plastic which has been extruded during 
this feeding movement is formed into a twisted 
mass 66, which in Fig. 8 has been laid on top 
of the work 2 to form the upper thread. The 
material 65 which was deposited in channel 40a 
has been drawn out along the bottom surface 
of the work 2 in this channel to form the lower 
thread 6. 
In the above described mechanism for forming 

a Synthetic thread during the Stitching opera 
tion employing a single liquid, while it is pref 
erable to rotate the needle So as to twist, the 
plurality of filaments into a single strand, this 
is not necessary to the successful operation of 
the method and apparatus of the invention, and 
accordingly, apparatus employing a needle which 
reciprocates without rotating may be used if 
desired. 
In Fig. 19 there has been illustrated a modi 
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fled form of needle in which the synthetic fiber 
material is conducted along a groove in the sur 
face of the needle instead of being carried 
through a duct within the needle. In this modi 
fication the needle is indicated by reference 
numeral 68 and is provided with a Surface groove 
69 extending longitudinally of the needle to the 
top of the point portion 70. Here groove 69 
connects with a downwardly sloping passage 1 
which extends through point 70 to the opposite 
side thereof and terminates preferably along 
the sloping surface of the point. 

Needle 68 reciprocates in a bore which is 
formed in a body 73, the lower surface of which 
is held in contact with the work 2 and may con 
stitute the presser foot of the mechanism. The 
upper end of bore 72 communicates with a reser 
voir 74 which may have the form of a cylinder 
which is closed at its upper end by means of a 
piston 75 which reciprocates with needle 68. 
The synthetic fiber material is supplied to 

reservoir 74 through a connecting tubing 76 
under appropriate pressure. The bore 12 Con 
fines the liquid within groove 69 and thereby 
conveys the liquid to the surface of the Work 2. 
As the needle continues to penetrate the work, 
the walls of the opening formed in it by the 
needle serve to confine the plastic and cause it 
to flow along the groove and into the Sloping 
passage 7, or to be discharged against the walls 
of the opening in the Work. 

It will be understuod that with any of the 
various modifications of the improved Stitching 
apparatus above described, heating or cooling 
means (both if desired) may be aSSociated with 
the mechanism in order to maintain the required 
temperature conditions for the proper setting of 
the particular synthetic fiber material employed. 
While a number of modifications of the appa 

latus have been described, it will be understood 
that these are all of a diagrammatic nature, 
and that numerous changes may be made in 
such apparatus and in the details of carrying 
out the method of the present invention with 
out departing from the spirit of this invention 
or exceeding its scope which is intended to be 
set forth in the appended claims. 
In these claims it will be understood that the 

term "thread' is used to include either a thread 
carried through from one surface to the other 
of the work, or a thread both extending through 
and carried along one or both Surfaces of the 
work. 
The thread in the holes through the work ad 

heres to the walls of the holes, and by thus 
forming an adhesive filler for the holes strength 
ens the seam which otherwise would be weak 
ened by the presence of the holes. This is a 
factor of importance in the closing of Such arti 
cles as paper shipping Sacks. 

claim: 
1. In a machine for Stitching sheets of mate 

rial together, a work Support, a needle mounted 
to reciprocate with respect to said support, 
means for reciprocating Said needle, said needle 
having an extrusion aperture adjacent its point, 
and means for supplying a liquid thread-forming 
material to Said needle for extrusion from Said 
aperture during the stitching operation. 

2. In a machine for stitching sheets of mate 
rial together, a work Support, a hollow needle 
mounted to reciprocate with respect to said Sup 
port, means for reciprocating said needle, said 
needle having an extrusion aperture adjacent its 
point, and means for Supplying a thread-form 
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ing liquid material under pressure to the upper 
end of Said needle to cause said material to be 
extruded from said aperture during the stitching 
Operation. 

3. In a machine for Stitching sheets of mate 
rial together, a work support, a needle mounted 
to reciprocate with respect to said support, and 
means for simultaneously reciprocating and ro 
tating Said needle, said needle having a plu 
rality of extrusion apertures adjacent its point, 
and means for Supplying a liquid thread-form 
ing material to said needle for extrusion from 
said apertures during the Stitching operation. 

4. In a machine for Stitching sheets of mate 
rial together, a work Support, a needle mounted 
to reciprocate with respect to said support, means 
for reciprocating said needle, said needle having 
an extrusion aperture adjacent its point, means 
for supplying a liquid thread-forming material 
to said needle for extrusion from said aperture 
during the up stroke as well as the down stroke 
of said needle, said needle depositing said thread 
forming liquid in the openings in the work made 
by the needle to form threads extending through 
the work, and means for feeding work on said 
Support to cause the thread-forming liquid to be 
applied to the top surface of the work between 
Said through threads. 

5. In a machine for stitching sheets of mate 
rial together, a work Support, a liquid receptacle 
below said Support, a needle mounted to recip 
rocate with respect to said support, means for 
reciprocating said needle and causing the lower 
end of the needle to enter said receptacle, Said 
needle having an extrusion aperture adjacult its 
point, and means for supplying a liquid thread 
forming material to said needle for extrusion 
from said aperture during the stitching opera 
tion, Said needle depositing said thread-forming 
liquid in Said liquid receptacle and in the open 
ings in said sheet material made by the penetra 
tion of the needle, means for feeding the work 
and simultaneously causing said thread-forming 
liquid to be carried along both the lower and 
upper Surfaces of Said work thereby forming 
lower and upper threads joined together by the 
threads formed in said openings. 

6. In a machine for stitching sheets of mate 
rial together, a work Support, a liquid reservoir 
for curing liquid below said support, a needle 
mounted to reciprocate with respect to said sun 
port, means for reciprocating said needle and 
causing the lower end of the needle to enter Said 
reservoir, said needle having an extrusion aper 
ture adjacent its point, and meals for supplying 
a liquid thread-forming material to said needle 
for extrusion from said aperture during the 
stitching operation, said needle depositing said 
thread-forming liquid and curing liquid from 
said reservoir in the openings in said sheet ma 
terial made by the penetration of the needle, 
means for feeding the work and simultaneously 
causing said liquids to be carried along both the 
lower and upper surfaces of said work thereby 
forming lower and upper threads joined together 
by the threads formed in said openings. 

7. In a machine for stitching sheets of ma 
terial together, a work support, a needle mount 
ed to reciprocate with respect to said support, 
means for reciprocating said needle, said needle 
having an extrusion aperture adjacent its point, 
a mixing chamber adjacent said aperture, a pair 
of ducts extending lengthwise of Said needle and 
connected to Said mixing chamber, and means 
for Supplying a liquid thread-forming material 
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to one of said needle ducts, and a curing liquid 
to the other of Said ducts. 

8. In a machine for stiltiling sheets of mate 
rial together, a work support, a pair of Spaced 
needles mounted to reciprocate together with re 
Spect to said support, means for reciprocating 
Said needles, said needles each having an extru 
Sion aperture adjacent its point, means for Sup 
plying a liquid thread-forming material to one 
of said needles for extrusion from its aperture 
during the stitching operation, means for Sup 
plying a curing liquid to the other of Said needles 
for extrusion therefrom, said needles depositing 
said thread-forming liquid and said curing liquid 
simultaneously in spaced openings in Said sheet 
material, and means for feeding Work On Said 
support a distance corresponding to the spacing 
of said needles thereby causing the second needle 
to enter the opening made by the first needle on 
the previous stroke and causing mixing of Said 
liquids to produce threads in said openings. 

9. In a machine for stitching sheets of mate 
rial together, a work support, a work feeding 
bar, a liquid receiving channel below said Sup 
port in said bar, a pair of spaced needles mounted 
to reciprocate with respect to said Support, means 
for simultaneously reciprocating Said needles 
and causing the lower ends of the needles to 
enter said channel, said needles each having an 
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extrusion aperture adjacent its point, means for 
Supplying a liquid thread-forming material to 
one of said needles for extrusion from said aper 
ture during the stitching operation, means for 
Supplying a curing liquid to the other of said 
needles for extrusion therefrom, means for feed 
ing Said work a distance corresponding to the 
spacing of said needles thereby causing said 
needles successively to deposit Said liquids in 
each opening made in the work, liquids being 
carried along both the lower and upper surfaces 
of said work thereby forming lower and upper 
threads joined together by threads in Said Open 
ingS. 

CAR. E. LINCOLN. 
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