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METHOD AND APPARATUS FOR BONDING
YARNS AND THREADS

Nai Chong Chang, Warwick, and Roland E. Langlois,
West Warwick, R. L, assignors, by mesne assignments,
to A. B. Carter, Incorporated, Gastonia, N. C., a cor-
poration of North Carolina

Application July 14, 1955, Serial No. 521,980
| 29 Claims, (Cl 154—1.7)

This invention relates.to a novel and improved process
of :and apparatus for bonding together the ends of two
varns, threads, or other textile strands in which such ends
are united by means of various bonding materials appli-
cable thereto in a fluent state, such as an adhesive or a
synthetic resin of a type settable with or without applied
heat, or a polymerizable resin with or without a catalyst
present.

This invention also constitutes an improvement upon
the method and the portable yarn bonding device which
is disclosed and set forth in cur copending application
for patent, Serial No. 435,404, filed June 9, 1954, now
U. 8. Patent No. 2,812,795, granted November 12, 1957,
for adhesively joining or unmiting textile yarns, threads or
other strands.

The particular form of yarn bonding device disclosed
in the copending application above-identified, now U. §.
Patent No. 2,812,795, is arranged to be strapped to an
operator’s left hand and actuated by a thumb lever which
the operator moves by his left thumb. In the use of
such a device, the operator picks up the end portions of
a pair of yarns or threads with his right hand, loads them
into the device through a slotted cover opening thereof
past upright separators, and lays them into their respec-
tive supporting portions of two pivoted transfer arms and
also into guide notches of aligned front and rear spring
clamps which hold them in spaced substantially parallel
relation in readiness for the operation of the device. Sub-
sequent depression of the thumb lever by the operator
operates the mechanism of the device to actuate the trans-
fer arms which swing across each other to transfer and
cross portions of the yarn or thread ends and bring them
into close linear disposition to each other to form a lap
for bonding. Adhesive-applying means in the form of
vertically opposed relatively movable jaw members are
provided, one or both of which being operatively arranged
to apply a settable flowable adhesive onto the thus-
linearly disposed portions of the yarn or thread ends
which become said lap and form an integral joint at the
lap when set. After the bonded joint is completed the
united yarn or thread ends are cleared from the. device
by being lifted therefrom by the operator’s right hand
after the thumb lever has been restored automatically to
its starting position. In this prior copending application,
the device there-described also includes a rockable or
angularly movable frame carrying verticaily arranged
cutters for severing the tails of said yarns or threads a
predetermined linear extent to ptovide lapped end por-
tions of predetermined length in the bonding region.
Means are carried by this rockable frame to effect the
cperation of the above-mentioned cutters and also cause
the jaw members to apply adhesive onto the severed end
porticns of said yarns or threads immediately following
their transfor into the region of the lap. .

The present invention relates to certain improvements
in this class of device over the method and the con-
structional arrangement described and set forth in our
copending application above-identified, now U, S, Patent
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No. 2,812,795, and comprises the provision of novel
applicator means “for separately. coating the end por-
tions of the yarns or threads which are to form the
joint, one or both with a fluent bonding material which
may be either an adhesive or a polymerizable resin, or
one with a resin and the other with a catalyst, thereby
eliminating the opposed pad carrying jaws which charac-
terized our previous device.

In its preferred form, the invention further utilizes
cams and a hinged mounting arrangement for the yarn
or thread transfer arms whereby they will be caused to
move up and down as they swing back and forth across
each other so as to.bring the portions of the yarn or
thread ends to be joined in proper alignment within the
coating-applying region of the device thereby eliminating
the rockable frame of our prior device. Another im-
portant feature resides in the rearrangement of the tail
severing cutters for horizontal operation instead of their
previous vertical disposition, thereby greatly facilitating
the dropping of the yarn or thread ends between the open
cutting blades during their loading into the device.

A further important feature is the provision of heating
means which is arranged to form a heating area situated -
in the region where bonding of the two yarns or threads
is effected. for producing rapid setting or curing of the
fluent bonding material joining the lapped end portions
before the completed joint is removed from the region
where it is effected whereby an integral bonded union of
the yarn or thread ends is accomplished. In one form
of the invention herein disclosed, heating is carried out
by a built-in radiant type heating means while another
arrangement has been disclosed in which heating is car-
ried out by means of opposed relatively movable heated
press platens.. The applicator means above-mentioned
may be arranged in proximity to the heating area to apply
a binder forming material to one of two yarn or thread
ends required to be united as the joint formiing portions
thereof- are introduced into the heating area.

With the above-mentioned improvements of this in-
vention over the construction of our previously filed ap-
plication above-identified, which has now matured in
U. S. Patent No. 2,812,975, it has been possible to effect
a 25% decrease in both the overall height and weight
of the device. By the elimination of the movable jaw
members carrying on one or both a reservoir for the
adhesive substance together with a pad applicator there-
for, an improved bonding device of rigid and simple con-
struction is obtained having fewer parts and affording
greater facility in the mounting of the parts during fabri-
cation of the device.

In the accompanying drawings there is shown for the
purposes of illustration only a yarn bonding device em-
bodying the improvements and features which are the
object of this invention:

Fig. 1 is a perspective view of one form of a yarn
bonding device constructed in accordance with the im-
provements of the present invention;

Fig. 2 is an enlarged plan view of the improved yarn
bonding device shown in Fig. 1 with the cowl plates
removed and showing the various parts of the bonder
mechanism with the yarn or thread transfer arms dis-
posed in their initial positions preparatory for receiving
a pair of yarn or thread ends to be united;

Fig. 3 is a vertical sectional view taken substantiafly
on the line 3—3 of Fig. 2 looking in the direction of
the arrows; ‘ .

Fig. 4 is a vertical sectiona] view taken substantially
on the line 4—4 of Fig. 2 looking in the direction of
the arrows; .

Fig. 5 is a sectional view taken substantially on the
line 5—5 of Fig. 3 looking in the direction of the arrows
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and showing the lever and gearing arrangement of the
thumb lever for actuating the yarn transfer arms;

Fig. 6 is a sectional view taken substantially on the
line 6—6 of Fig. 3 looking in the direction of the
arrows and showing the gearing arrangement of the timer
mechamsm,

Fig. 7 is a vertical section taken substantially on the
line 7—7 of Fig. 6 looking in the direction of the ar TOWS;

Fig. 8 is a section taken substantially on the line 8—8
of Fig. 4 showing a detail of the cam and lever mech-
anism which operates the front clamp umt for the two
yarns or threads;

Fig. 9 is a pictorial view of the pin-operated lever and
gear assembly employed in the gearing arrangement of
the thumb lever as shown in Fig. 5;

Fig. 10 is a front elevationa] view of the front clamp
unit for the two yarn or thread ends;

Fig. 11 is a front elevational view of the rear clamp
unit for the two yarn or thread ends;

Fig. 12 is a fragmental pictorial view- of the heater and
bonder assemblies including the applicator means and the
reservoir unit for supplying fluent coating material as well
as the cutters for severing the yarn tails;

Fig. 13 is a side elevational view of the heater assembly
without the bonder reservoir unit;

Fig. 14 is a top plan view of the bonder reservoir unit;

Fig. 15 is a perspective view of the pivot support for
the right yarn transfer arm;

Fig. 16 is a perspective view of the cam member for
the right yarn transfer arm;

Fig. 17 is a perspective view of the pivot support for
the left yarn transfer arm;

Fig. 18 is a perspective view of the cam member for
the left yarn transfer arm;

Fig. 19 is a detail view of the electric switch assembly
for controlling the duration of energization of the heating
element and shown in operating relation to one of the
yarn transfer arm shafts by which the switch is operated;

Figs. 20 to 24 inclusive, are schematic views depicting
the different positions of the yarn or thread transfer arms
and a pair of yarns or threads in the successive stages in
the operation of the device from start to completion of
the operating cycle of the device;

Fig. 25 is a fragmentary diagrammatic view, partly in
secticn showing the orientation of the end portions of the
two yarns or threads in the bonding region and in place
preparatory to receiving the fluent coatings and before
severing of their tails;

Fig. 26 is a fragmentary diagrammatic view, partly in
section, showing the completed bonded joint after the sev-
ered yarn or thread ends have been drawn through the
applicator means and fall with their wet coatings into the
bonding region where they are subjected to the action of
the heating means; and

Fig. 27 is a diagrammatic view depicting an alternative
form of the present invention showing our novel appli-
cator means for fluent bonding material in conjunction
with a pair of opposed, relatively movable, heated, press
platens.

Referring to the drawings, and first to Fig. 1, the inven-
tion is there shown as applied to a hand-supported device
which generally is designated by reference numeral 15
having a case 16 of partially cylindrical form and of a
size adapted to be held conveniently in one hand by an
operator. Running through the case 16 from front to
back thereof is an open inclined channel 17 which facili-
tates loading of the two yarn or thread ends which are to
be united and affords ready access to the various operat-
ing parts of the device, accommodated within the interior
of the case, for holding and working upon the yarn or
thread ends to be bonded. The case 16 comprises a hol-
low base member 18 having a flat bottom portion 19 from
which extend upwardly opposed side wall members 20
and 2% of arcuate form over which is suitably attached
as by screws 22 a cover plate 23, the opposing terminal
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ends of these arcuate wall members bemg spaced from
each other to provide front and rear openings 24 and 25
(see Figs. 4 and 5). Extending across the front cpening
24 is an upwardly inclined plate member 26 which carries
the front clamp assembly generally designated 27 (see
Fig. 10) and hereinafter to be described in detail, for
gripping the forward extensions of the two yarn or thread
ends to be bonded. Upstanding from the base 18 and at-
tached to the arcuaie wall members 28 and 21 respectively
are a pair of cowl-like portions 28 and 29 (see Figs. 1, 4
and 19) which are curved in a compound fashion to cylin-
drically encase the upper mechanism of the device 15 and
also provide the inclined top and downward deflecting
side walls of the above-mentioned channel 17. Each of
these cowl portions may be made either in detachable
sections or in a one-piece comstruction, as desired. The
case 16 is completed by the attachment to the under side
of the base 18 of a timer device 3¢ the mechanism of
which is housed within a separate hollow compartment
member 31 and details and purpose of which will be here-
inafter described.

The base 18 and the cover plate 23 censtitute the bear-
ing supports for a pivot shaft 24 of a thumb lever 35 and
its associated actuater pin 36 which provide the motive
means for actuating the lever and gearing mechanism
shown in Fig. 5 for operatmg a pair of yarn or thread
transfer arms 37 and 38 of the device 15 for transferring,
crossing and placing portions of the yarn or thread ends
in crossed relation in the bonding region of the device as
hereinafter will be described.

A handle member 49 consisting of a rigid angular metal
arm 41 is suitably secured to the part 31 of the timner 3¢
in depending relation thereto and is provided with a
leather cover 42 and an adjustable hand strap 43 of
leather or the like, adapted to secure the device upon the
hand of the operator while the handle member 48 is
grasped in the palm of the operator’s left hand duriag use
of the device.

The assembly thus far described and as illustrated in
Fig. 1 constitutes the entire casing structure and affiliated
parts of the device and presents a completely smooth
streamlined exterior which is devoid of any surfaces or
projections to catch or break fine yarns or threads or cause
them to hang up on the device as it is used.

Journaled in the bottom portion 1% of the base 18 are
two upright pivot shafts 45 and 46 (see Fig. 4) which sup-
port and swing the yarn transfer arms 37 and 28 respec-
tively. The upper ends of the pivot shafts 45 and 46 are
suitably journzled in the oppositely directed tip portions
47 and 48 respectively of the prong poertions of a U-shaped
bracket 50. Sector gears 51 and 52 fast to the pivot shafts
45 and 46 respectively and meshing with each otber in a
1:1 ratio serve to rotate the shafts togr*ther in eppeosite
directions whenever the pivot shaft 46 is turned by a
camming lever 53 affixed to the shaft 46 and actuated by
the actuator pin 36 of the thumb lever 358 (see Fig. 5).
The camming lever 53 is attached at one end to shaft 46
by means of a hub 54 and its opposite free end is pro-
vided with an inwardly extending slot indicated at 55, the
opposite walls of which are so shaped as to translate a
curvilinear motion of the actuator pin 36 lengthwise of
the slot 55 into rotative movement of the camming lever
53 and its associated pivot shaft 46.

The yarn transfer arms 37 and 38 are provided at one
end with laterally disposed fingers 56 and 57 respectively
which are formed with notches 58 and 59 for supporting
and locating the yarn or thread ends during their transfer
from their initially loaded positions into the coating apply-
ing and bonding zones or regions of the device. The yarn
transfer arms 37 and 38 are provided at the other end
with pairs of spaced ears 60 and 1 which are pivotally
mounted by means of horizontal pivot pins 62 and 63 to
pivot ears 64 and 65 of the left and right pivot support
members 66 and 67 respectively (see Figs. 2, 15 and 17).

The pivot support members 66 and 67 are suitably at-
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tached by their hubs 68 and 62 to the upper ends of the

pivot shafts 45 and 46 so that the arms 37 and 38 oscil-
late or turn therewith laterally of the device and also
partake of vertical pivotal movement thereon up and down
by having pivotal connection back of their associated pivot
supports 66 and 67 respectively in order to permit them
to ride on two cam track uniis 70 and 71 respectively
which raise the yarn transfer arms as they swing past each
other so as to bring the yarns or threads into proper align-
ment with and introduce them within spaced siotted coat-
ing applying parts of a reservoir member of the bonder
assembly generally indicated at ‘72, as will be hereinafter
described. The thumb lever 35 with its associated pad
extension 73 has limited oscillatory movement to-and-fro
in the slotted rear opening 23 of the base member 18. A
coil spring 75 having one end secured to an upright pin 76
fixed to the bottom portion 19 of the base 18 and. the
other end attached to an upright lug 77 on an arm exten-
sion 78 of the thumb lever 35 normally holds the thimb
lever at the forward limit of its movement in the siot 25,
as shown in Fig. 5.

At each end of the channel 17 through which the yarn
or thread ends required to be united are loaded into the
device 18, there is provided an upstanding prong or divider
element, the one at the end of the channel 17 facing the
operator as ordinarily held in the hand and as shown in
Fig. 1, being designated by the numeral 86 and being car-
ried by the first clamp assembly 27, and the other being
located at 81 and situated at the further side from the
operator or at the back end of the channel 17 and is car-
ried by the rear clamp assembly 82 (see Fig. 11).

As illustrated in Figs. 10 and 11, it will be noted
that the pointed ends of both prongs or divider elements
80 and 81 preject upwardly well above the upper deflect-
ing parts of the cowl portions 28 and 29 and that the
curved side edges of the respective prongs define with the
adjacent cowl parts in the case of the front clamp assem-
bly 27, and with confronting curved portions of plate ex-
tensions 83 and 84 of the rear clamp assembly 82, deep
guide notches 85z and 86a and 855 and 86b of the respec-
tive clamp assemblies for receiving and maintaining the
separation of the two yarn or thread ends required to be
joined together after being initially laid parallel to each
other in these notches during loading into the device 15.
This-is pictorially shown in Fig. 1 and diagrammatically
incicated in Fig. 20 wherein the end extremity of the chan-
nel 17 nearest the operator’s wrist presents the two guide
notches §8a and 86a which are separated by the central
intervening prong 89, while the distal end of the channe!
17 is provided with the guide notches 855 and 865 in axial
alignment with the notches 85¢ and 864 respectively and
separated by the central intervening prong 81.

Movable clamping levers 88 and 89 are pivotally
mounted as indicated at 9¢ and 91 on the inclined plate
member 26 of the front clamp assembly 27 for reciproca-
tory movement laterally into the notches 85z and 86a
respectively when actuated by the ends of levers 92 and 93
respectively (see Figs. '8 and 10) so as to gently seize
and hold the end portions of the yarns or threads placed
in such notches whereby they may be drawn or pulled
longitudinally thereof in the first part of the cycle during
transferring, crossing and positioning of portions of the
yarns in the bonding regicn of the device 15 and to posi-
tively seize and tightly hold them against movement dur-
ing the part of the operating cycle of the device during
which the cutters close and the bond forming operations
are being carried out, as will be hereinafter described.
The clamping levers 83 and §9 are normally spring-biased
as by springs $4 and 95 into yarn gripping position upon
slight movement of the thumb lever 35 from its inactive
position shown in Fig. 1, but they are held in a normally
retracted position initially during loading of the yarns into
the device, as depicted in Fig. 10, by engagement and
movement of the levers 92 and 93 by suitable cam stops
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96 and 97 affixed by hubs 28 and 99 to the pivot shafts 45
and 46. .

The levers 92 and 93 are shaped generally in a form
resembling a question mark and are pivotally mounted
intermediate their ends by pivot pins 100 and 161 to the
cover plate 23 whereby these levers oscillate across the
upper face of said cover plate when actuated by the cam
stops 96 and 97. The front opening 24 in the base 18 ac-
commodates lateral oscillatory movements of the project-
ing straight arm portions 103 and 104 of the levers 92
and 93, the outermost ends of such projected portions be-
ing bent downwardly, as depicted in Fig. 3, for operative
connection within notches 105 and 106 provided in the
clamping levers 88 and 89 respectively. The curved arm
portions 107 and 108 of the levers 92 and 93 are provided
at corresponding locations thereof with spaced abutment
surfaces 109a and 1104 and 109 and 1165 respectively,
which alternately are engaged by.the cam stops 26 and 97.

. A tension spring 112 interposed between and having its
ends suitably connected to the straight arms 103 and 194
of the levers 92 and 93 normally holds these levers in the
position shown in Fig. 8 with the abutment surfaces 189«
and 109b in engagement with the cam stops 96 and 97
respectively. )

When the thumb lever 35 is in retracted position and
at rest, the spring 75 augments the action of the spring
112 to hold the camming surfaces 169« and 1095 against
the cam stops 96 and 97 respectively and with the straight
arm portions 103 and 104 of the levers 92 and 93 in their
position as shown in Fig. 8, retain the clamping levers 88
and 89 in retracted position as shown in Fig. 10 against
the action of their respective springs 4 and 95 to present
open guide notches 85« and 86a for initial reception of
the yarn or thread ends to be bonded. Shortly after de-
pression of the thumb lever 35, this reaction of the spring
75 is lessened and the force of the spring 112 is overcome

- by the stronger force of the springs 94 and 95 which auto-
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matically move the clamping levers 88 and 89 into gentle
gripping contact with the yarn or thread ends accommo-
dated within the notches 85¢ and 86a. As the thumb lever
35 is further depressed in effecting continued movement
of the transfer arms 37 and 38, by their pivot shafts 45
and 46, the latter in turn swing the cam stops 96 and 97
until they finally engage the camming surfaces 110q and
1105 of the levers 92 and 93. When this occurs, the cut-
ters hereinafter to be described, close and confinued rota-
tion of the pivot shafts 45 and 46 produces outward move-
ment of the curved arm portions 167 and 108 and at-
tendant inward movement of the projected arm extensions
1063 and 184 thereof to apply a positive clamping force
by the clamping levers 88 and 89 to the end portions of
the yarns or threads already gently gripped by them in the-
notches 85a and 86a by the action of the springs 94 and
95 in combination with the action of spring 112. The
forward end extensions of the yarn or thread thus are
maintained firmly and positively clamped as just de-
scribed during the subsequent stages of the operating cycle
of the device until such time as the cam stops 96 and 97
are revolved in the opposite direction to release the levers
92 and 93 whereby the reverse spring action may ensue
and the thumb lever 35 is returned automatically to its
starting position. 'Working space for swinging movement
of the thumb lever 35 is provided by the rear opening 25
in the base 18.

Pivotally mounted clamping levers 114 and 115 also
are provided in conjunction with the rear clamp assembly
82, these levers being normally biased to close the guide
notches 85b and 864 by means of springs 116 and 117
to positively seize and firmly clamp the yarn or thread
ends therein immediately following initial actuation of
the thumb lever 35. Prior to actuation and movement
of the thumb lever 35, the levers 114 and 115 are held
in retracted position, as shown in Fig. 11, by .means of
suitable Iugs 118 and 119 respectively which are carried
by the_pivot supports 66 and 67 for the transfer. arms. 37
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and 38 and these lugs are brought to bear against the sides
of the levers 114 and 115 when the transfer arms occupy
the position shown in Fig. 2. The lugs 118 and 119 are
moved out of contact with the levers 114 and 115 by
rotation of the pivot shafts 45 and 46 as they swing the
transfer arms 37 and 38 away from their starting position
and the lugs thereafter reengage these levers omly on
completion of the return stroke of the arms.

An upstanding separator member 120 having curved
side wings 321 and 122 and terminating in a pointed
center portion 123, projects upwardly in the back part
of the device 15 with the pointed portion 123 of the
separator 120 extending well above the prong elements
80 and 81 and exteriorly of the chanmel 17 where it
serves to deflect the pair of yarn or thread end por-
tions A and B required to be united away from each
other as they are loaded into the device 15 whereby they
properly may be introduced into the scissor or cutter
assemblies presently to be described as the yarn or
thread ends are brought down to the bottoms of the
respective guide notches 854, 85b and 86a, 860 in being
laid or dropped therein through the channel 17. Mount-
ed on the prong portions 47 and 48 of the U-shaped
bracket 56 which supports the upper ends of the pivot
shafts 45 and 46 are the scissor or cutter assemblies 125
and 126 for cutting the yarn or thread ends in conjunc-
tion with the bonding cycle (see Figs. 4 and 12). As
depicted in Figs. 2, 12, 25 and 26, the stationary blades
of the respective cutter assemblies are indicated at 127
and 128 and the movable blades thereof by the reference
numerals 129 and 130. The movable blades of the
scissors are operated by dogs 131 and 132 (see Figs. 4
and 12) which are affixed to the pivot shafts 45 and 46
respectively to turn therewith and engage pins 133 and
134 (see Figs. 2 and 12) depending from the blades
129 and 13@ whereby the cutiing operation is synchro-
nized with the thread manipulating operation in the
bonding region.

Between the cutter assembiles 325 and 126 is located
the bonder assembly generally designated 72 and in-
cludes a removable reservoir unit 149 (see Fig. 14)
which is a closed, two-compartment type supply holder
for the fluent coating or binder-forming materials to be
applied to the joint forming end portions of the two
varns or threads and arranged to feed them by capillary
passages 141 and 142 io two forward slots 143 and 144
which are individual to horns 145 and 146 on the reser-
voir 148 and are fed independently, each from its own
compariment 247 and 148 respectively by capillary
action similar to that in a fountain pen. It is these two
forward slots 143 and 144 which apply cither an adhesive
or a resin. sclution to each end of the yarns or threads
A and B as they are drawn through the slots, or apply
a resin solution to one yarn end and a catalyst to the
other varn end as they are pulled through the slots in
the bonding region after the cutting operation. Again,
similar to a fountain pen, there is no leakage from the
capillary passages except when the yarns or threads are
actually taking away some of the bonding material.

Located between the horns 145 and 146 of the reser-
voir unit 149 is a radiant heater 156 containing several
electrical resistance wires 151 disposed in a semi-circular
arrangement with respect to a semi-cylindrical reflector
152 and through whose center pass the transferred
crossed end portions of the yarns or threads A and B
which are to be bonded and at which center the actual
bond thereof is effected. This heater 150 is supported
by the spaced semi-circularly cut-out members 153 and
154 which are carried at the upper part of a bracket
155 to which is affixed the vertical separator 129, The
heating elements 151 of the heater 150 are preferably;
but not necessarily, operable from a battery power sup-
ply (not shown) which may either be incorporated in
the handle 40 of the device 15 or mounted on a belt on
the hip of the operator and from which a suitable thin
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wire lead may be electrically connected to the wires 151
of the heater 150. Associated with the heater 150 is an
intermittent switch generally designated 157 (see Fig.
19) having a movable contact 158 which cooperates with
a fixed contact 159 and is actuated by a projection, such
as screw 160, that revolves with the pivot shaft 46 to
close and open the electric circuit to the heater 150
whereby the latter will be energized shortly after the
thumb lever 35 is depressed and will remain energized
until the thumb lever 35 is restored to its starting posi-
tion at the end of the operation of the device 15.

As previously stated, a timer device 39 is provided
to control the duration of the heating period of the
joint to insure a satisfactory bond and this is effected by
regulating the return time or rate of movement of the
thumb lever 35 from its farthest depressed position back
to its starting point. To this end the mechanism of the
timer device 30 herein devised is arranged to set up a re-
tarding action on the return movement of the thumb
lever 35 immediately after it starts back from its farthest
depressed position at which point heating of the bonded
joint is started, and this retarding action continues at a
predetermined rate until the thumb lever is about mid-
way of its return stroke, whereupon it is free to fly back
to its starting position at a faster rate under the influence
of the spring 75 because of removal of the retarding
force. As shown in Figs. 6 and 7, the timer mechanism
30 comprises a four-bladed vane member 165 which is
submerged in a suitable liquid contained within a closed
leak-proof chamber 16§ in the hollow compartment 31,
The vane member 165 is attached to a shaft 167 which
carries a pinion 168 driven by gear 169, which in turn
is driven by a gear train consisting of a pinion 17¢ and
gear 175, The gear 171 is attached tc a pivot shaft 172,
the ends of which are journaled in the bottom portion 19
of the base member 18 and the bottom of the compart-
ment 31. The gear 16% and a pinion 378 are mounted
on a common shaft which also is journaled at 173 and
174 respectively on the bottom portion 19 of the base
member 18 and the bottom wall of the compartment
member 31. Pivotally mounted behind the pad exten-
sion 73 of the thumb lever 35 is a spring-biased latch
arm 175 having a beveled catch portion 176 for latching
between two adjacent teeth of the gear 171 when the
thumb lever 35 is swung into its farthest depressed posi-
tion so that as the thumb lever commences and continues
its return stroke, the latch arm 175 operates to revolve
the gear 171 and its associated gearing above-mentioned
to rotate the vane member 165 in the liquid in the cham-
ber 166 thereby delaying the return stroke of the thumb
lever until such time that it has moved to a point where
the beveled catch portion 176 can slide out from between
the gear teeth in their revolved position and release the
latch arm 175 permitting the thumb lever 35 to fly back
under normal spring action.

The operation of the device ‘may be summarized as
follows: The device 15 is attached to and held in the left
hand by the operator inserting his fingers through the
handle member 49 and the strap 43 and is so arranged on
the hand that when the left forearm is extended hori-
zontally from his body with the palm of the hand held
vertically, thumb up, the device 35 will be well back of
the last joint of the first finger of the operatcr’s haad
with the case 16 facing in the general direction shown
in Fig. 1, and the pad extension 73 of the thumb lever
35 being close to and in positicn to be engaged by the
operator’s left thumb. With the left hand holding the
device 15 so arranged, it sits with the channel 17 upward
and the operator picks up with his right hand the end
portions of the two yarus or threads A and B required to
be bonded and with an upward and outward sweeping
motion of the right hand away from his body brings them
forward together and up from beneath and up the side
nearest his body within the curve of his left arm and over
the channel 17 through which they are dropped or laid
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into their respective notches 854, 850 and 86a, 865 and
initially positioned therein in horizontal substantially
parallel relationship preparatcry to having portions there-
of oriented into contiguous linear crossed relationship
with each other to define a lappéd region of connection
in which the joint is made by the bonder 72. During the
loading of the two yarns or threads A and B into the
device 15, both front and back clamp assemblies 27 and
82 respectively are in wide open positicns permitting the
free dropping of the yarns or threads A and B into the
notches 85a, 85b and 86a and 86b, thereof, and also
into the notches 58 and 59 of the transfer arms 37 and
38, without any force or tension on the yarns or threads
as they are introduced therein. = The correct generally
parallel initial orientation of the two extended ends. of
the yarns or threads A and B is insured during such load-
ing operation by the prong dividers 80 and 8i. As the
varn or thread ends A and B are separately brought down
through channel 17 in being laid into the notches of the
front and rear clamp assemblies 27 and 82, they are
simultaneously deflected away from each other by the
upstanding  separator member 120 so that they are
properly introduced into the gaps between the respective
open cuiter assemblies 125 and 126 which, as previously
described, -include the left stationary horizontal blade
127, the left movable horizontal blade 129, the right
stationary horizontal blade 128, and the right movable
horizontal blade 139.

At the beginning of the operating cycle, when the thumb
lever 35 is first depressed a slight amount from its for-
wardmost position, the clamping levers 92 and 93 are
moved laterally toward each other by the cam stops 96
and 97 to release the front clamp assembly 27, permitting
the levers 88 and 89 to close by the expansive action of

the springs 94 and 9235 which thereafter holds the levers ¢

92 and 93 gently closed upon the yarns A and B with a
small controlled tension thereon. Also at this time the
rear clamping levers 114 and 115 positively close due
to the action of springs 116 and 117 upon the portions of
the yarns A and B passing through the rear clamp assem-
bly 82. This rear clamp operation is accomplished by
revolving the lugs 118 and 119 out of contact with the
levers 114 and 115 by rotation of the pivot shafts 45 and
46 of the respective transfer arms 37 and 38 thereby re-
leasing the clamping levers 114 -and 115 for movement by
their springs 116 and 117 in a direction to firmly clasp
the yarn or thread ends A and B with a controlled tension.
As the thumb lever 35 is further depressed, it rocks about
the pivot shaft 34 and in a direction toward the left as
viewed in Fig. 5, during which movement the actuator
pin 36 moves from its most inward position as thereshown
outwardly toward the entrance of the camming slot 55
of the lever 53 thereby forcing the lever sidewise toward
the left from the position thereshown and producing
partial rotation of the pivot shaft 46 and gear 52 which
in turn rotates gear 51 and simultaneously therewith the
pivot shaft 45, thereby swinging both yarn or thread
transfer arms 37 and 38 form their initial outstretched
position shown in Fig. 20 in opposite directions crosswise
over one another and rearwardly into the successive
positions shown in Figs. 21, 22 and 23.  During this
swinging and crossing movement of the transfer arms,
the arm 38 supporting the righthand yarn or thread A
transfers it from its initial position depicted in Fig. 20 in
an arc to the left and to the rear, crossing it in front
of the bonder assembly 72 in the course of which move-
ment the arm 38 rides on the cam track 2806 (see Figs. 2
and 16) and moves upwardly as it swings so as to bring
the transferred portions of the yarn or thread end A in
proper alignment with and introduce it between a Qair
of spring clamp elements 181 and 182 and into the coating
applying slot 144 forwardly disposed in the right horn
146 of the bonder reservoir unit 140. During this cross-
wise movement of the transfer arm 38, the yarn or thread
end A is pulled through the open righthand cutter assem-
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bly 126 as its length is extended between the front and
rear clamp assemblies 27 and 82 in being drawn through
the rear clamp only against the spring tension thereof.
At this point in the cycle, as depicted in Figs. 22 and 25,
the righthand cutter assembly 126 is open and the yarn
or thread end A passes around and under the cutting edge
of the stationary cutter blade 128 and extends through
the forward slot 144 in the reservoir unit 140 thence
axially of the radiant heater 150, and outwardly to the
eye or notch 58 of the transfer arm 38 from- which it
extends obliquely forwardly of the bonder to the right-
hand notches 86a of the front clamp assembly 27. This
orients the yarn or thread end A in the bonder assembly
72. At the same time that the transfer arm 38 has oper-
ated as just described, the other transfer arm 37 which
is attached to the upper end of its pivot shaft describes
a similar and opposite arc to the right, transferring and
crossing portions of the lefthand yarn or thread end B
transversely under the yarn end A and across to the right
side of the device 15 during which it rides on the cam
track 183 (see Figs. 2 and 17) and moves upwardly as
it swings so as to insert the laterally bent straight run of
the thread in between a pair of spring clamp elements
184 and 185 at the right side of the bonder assembly 72
and also to bring the transferred portions of the yarn or
thread end B in proper alignment with and introduce it
into the coating applying slot 143 forwardly disposed in
the left horn 145 of the bonder reservoir 1490 (see Figs.
22 and 25). At this time, the lefthand cutter assembly 123
is open and the yarn or thread end B extends from the
slot 143 of the bonder 72 axially across the heater 156
and thence under and up around the cutting edge of the
stationary blade 127 of the left cutter assembly. In this
position, the twe yarn or thread ends A and B are placed
in a vertically crossed relationship, as shown in Figs. 22
and 25. Further depression of the thumb lever 35 beyond
this position operates the movable cutter blades 130 and
129 of the right and left cutter assemblies 126 and 125
respectively to cut the respective tails of the yarn or
thread ends A and B to a predetermined length. Simul-
tanecusly with this cutting operation, the transfer arms
37 and 38 swing further rearwardly as indicated in Fig.
23 upon continued depression of the thumb lever 35 in
the course of which movement they pull the severed end
portions of the two yarns or threads through the applicator
slots 143 and 144 of the bonder reservoir 140 and draw
them across the respective capillary passages 141 and 142
feeding such slots during which each solution from the
compartments 147 and 148 of the bonder reservoir 140
is picked up by one end of the yarns or threads B and A.
This final swinging movement of the transfer arms 37
and 38 also withdraws the coated ends of the yarns or
threads endwise in substantially opposite directions from
the slots 143 and 144 and moves them substantially
through the center of the semi-circular radiant heater 156
where the two slightly vertically crossed yarn or thread
end portions falling together freely and having a wetness
sufficient to adhere to each other collide and stick to-
gether with the two coatings blending so that under
radiant heating by the heater 156 setting or curing of the
binder coating occurs to produce an insecluble unitary
bond at the joint thus-formed.

With the forming of the bonded joint as just described,
the extreme limit of the depressed movement or stroke
of the thumb lever 35 has been reached. On its reverse
or retracting movement the following takes place: Thread
transfer arms 37 and 38 reverse their motion, swing
forward, and are restored to their original positions indi-
cated in Fig. 24 as the thumb lever 35 controlled by
the timer 30 is released back to its starting position. The
united yarns then are cleared from the device by the
operator with his right hand.

In the constructional form diagrammatically repre-
sented in Fig. 27, the apparatus thereshown comprises
a heating area constituted by a pair of opposed relatively
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movable electrically-heated press platens 180 and 191 in
association with applicator means for applying fluent
coating material to one or both yarn or thread ends and
disposed at either side of the platens, preferably but not
necessarily, in proximity thereto. The applicator means
may comprise separate units or it may be the bonder
reservoir unit 146 above set forth with its two forward
slots 143 and 144 in the respective horns 145 and 146
for feeding and applying by capillary passages 141 and
142 to the respective slots either an adhesive or a resin
sclution to cach end of the yarns or threads A and B as
they are drawn endwise through the slots 143 and 144,
or to apply a resin solution to the end portion of one
yarn or thread and a catalyst to the end portion of the
other varn or thread as they are pulled in substantially
opposite - directions into the bonding region and intro-
duced together in the heating area formed by the platens
to come together into contiguous relation to form a joint.
Pressure P may be applied by suitable means such as by
a spring or by a suitable hydraulic or pneumatic operated
piston and cylinder device to close the platens upon the
adhering yarn or thread end portions during heating
thereof to effect curing or setting of the coating mate-
rial and form a strong joint in which the bond integrai-
Iy unites the two yarns or threads. The yarn or thread
ends to be united may be placed manually in an initially
crossed relaticn in the heating area with an end portion
of one yarn in place in the slot 143 and the end porticn
of the other yarn within the slot 144 of the bond reser-
voir 149, or they may be mechanically oriented and
introduced therein.

In the foregoing description and in the claims the term
“yarn” has been used in a generic sense to include all

-analogous materials such as thread, strands, etc.

Although the method herein disclosed of bonding two
yarns has been illustrated as being carried out with a
device of the type which is intended to be manually sup-
ported and thumb operated, it should be wnderstood that
the process of the present invention and the structure
shown and described in the present application is not
limited to a hand-supported device but also may be car-
ried out with various other instrumentalities which may
be either hand or power operated.

It should be understood that the present disclosure is
for the purpose of illustration only and that this inven-
ticn includes all modifications and equivalents which
fall within the scope of the appended claims.

What is claimed is:

1. The method of connecting the eads of two yaras
by a process of bonding together both yarn strands com-
prising the steps of coating the ends of the strands with
a fluent bonding material by drawing them across an
applicator element, guiding and orienting the ends thus
coated to dispose them into contiguous lapped positions,
and setting the bonding material while the coated ends
are s¢ positioned.

2. The method of connecting the ends of two yarns
by a process of bonding together both yarn strands com-
prising the steps of coating the ends of the strands with
adhesive by drawing them under yielding pressure across
an adhesive-applying element, guiding the ends thus-
coated and bringing them together into contiguous lapped
positions, and setting the adhesive by heating the coated
ends while so positioned.

3, The method of connecting the ends of two yarns
by a process of bonding together both yarn strands com-
prising the steps of coating the ends of the strands with
a polymerizable resin by drawing them across an appli-
cator element, guiding the ends thus coated and bringing
them together into contiguous lapped positions, and caus-
ing polymerization of the resin by heating the coated
ends while so positioned.

4. The method of connecting the ends of two yarns by
a process of bonding together both yarn strands compris-
ing the steps of coating the end of one strand with a
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polymerizable resin and the end of the other strand with
a catalyst, and bringing the coated ends together into
contigucus lapped positions and, by catalysis, thereby
causing polymerization of the resin while the coated
ends are so positioned.

5. A bonding device for connecting the ends of two
yarns comprising electrical heating means arranged to
form a heating area; and means in proximity to said
heating area arranged to apply a fluent bond forming
material to one of the joint forming pertions of the two
yarn ends required to be united as both of said joint
forming portions thereof are placed together in the heat-
ing area.

6. A yarn bonder comprising electrically heated means
operatively arranged to form a heating area, and means
arranged to apply a separate fluent bond forming mate-
rial to a joint forming portion of each of the two end
portions of the yarns required to be united as both of
said joint forming portions thereof are caused to contact
said fluid applying means as they are brought together
in the heating area.

7. A yarn bonder comprising electrically heated means
arranged to form a heating area, and means in proximity
to said heating area operatively arranged to apply a sepa-
rate fluent bond forming material to a joint forming por-
tion of each of the two end portions of the yarns re-
quired to be united as both of said joint forming porticns
thereof are caused to contact said fluid applying means
as they are brought together in the heating area.

8. A yarn bonder structure as claimed in claim 6 in
which the electrically heated means forming the heating
area comsists of a radiant type heater with resistance
wires and a reflector element.

9. A varn bonder structure as claimed in claim 6 in
which the electrically heated means forming the heat-
ing area consists of a pair of opposed relatively movable
electrically heated press platens.

10. A yarn bonder comprising electrical heating means
arranged to form a heating area, mechanism arranged
for movement in a direction to orient and intrcduce
portions of two yarn ends in a lapped relationship into
said heating area, means arranged to apply a coating of
a fluent bond forming material onto the joint forming
portions of the two yarn ends as both of said joint
forming portions thereof are introduced and brought to-
gether in a lapped relaticnship by said mechanism into
the heating area.

11. A yarn bonder structure as set forth in claim 1¢
in which there further is provided electrical switch means
operatively conmectable with said mechanism and ac-
tuated by the latter immediately following the bringing
together of the two coated yarn ends inte lapped rela-
tionship and the subjection of the joint thus-formed to
heating by said heating means in which said switch means
is arranged to control the duration of the heating of the
joint to accomplish setting of the bond coatings thereof,
and thereafter being disconnected from said mechanisim
upon movement of the latter in a direction to restore it
to its starting position.

12. A yarn bonder structure as set forth in claim 10 in
which there further is provided means for supporting
each of the yarn end portions while the fluid carrying
joint forming portions thereof are subjected tc heating
in the heating area to set the fluent coating material into
an integral bond.

13. A vyarn bonder structure as set ferth in claim 10
in which there is further provided cutter means flanking
said heating area and operatively arranged for severing
the tails of the yarn ends simultaneously with the appli-
cation of the fluent bond forming material to the joint
forming portions of each of the two yarn ends, and
spring clamp means for supporting each of the yarn end
portions while the coated joint forming portions thereof
are disposed in said lapped relationship and subjected to
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heating in the heating areca to set the coatings into an
integral bond.,

14. A bonding device for uniting a pair of textile
yarns comprising applicator means in opposed relation
defining a bond forming region therebetween and ar-
ranged to apply fluent bond forming material separately
to one, of a pair of yarn ends required to be bonded,
electrical heating means associated with said bonding
region and through which region the joint forming por-
tions of the yarn ends carrying applied bond forming
material are extended, cutter means fanking said appli-
cator means and operatively arranged for severing the
tails of the yarns to provide joint forming portions there-
of of predetermined length, and means operatively ar-
ranged for moving across said applicator means and in
contact therewith the said severed end portions to apply
fluent bond forming material to. the joint forming por-
tions thereof and also to bring the last-named. portions
into a lapped relationship in the bond forming region for
heat-setting of the coatings of the lapped joint to pro-
duce an integral bond.

15. A bonding device for uniting a pair of textile
varas comprising, in combination, a pair of movable
yarn traansfer members pivotally arranged to move from
one position for transferring and crossing portions of a
pair of yarn ends from an initially spaced substantially
parallel relationship and bring them into a second posi-
tion with the transferred portions in close linear rela-
ticnship laterally of their former position for applica-
tion of a fluent bond forming material to the joint form-
ing portions of the yarn ends, a démountable closed
reservoir unit including duval opposed integral applicator
means individually arranged for applying a coating of
flueat bond forming material to one of said joint forming
varn end portions as they are drawn thereover and in an
amount sufficient to cause them to adhere together when
brought into contact with each other and to unite them
when set, and electrical heating means in proximity. to
said applicator means and arranged to form a heating
area for accelerating setting of the ultimate joint as pro-
duced when said joint forming portions of the yarn ends
carrying the coatings are caused to come together in the
vicinity of said heating means.

16. A bonding device for uniting a pair of textile
yarns comprising, in combination, a pair of movable
varn transfer members pivotally arranged to move from
one position for transferring and crossing portions of a
pair of yarn ends from an initial spaced parallel rela-
tionship and bring them intc a second position with the
transferred portions in close linear relationship laterally
of their former position for the application of a fluent
bond forming material to the joint forming portions of
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chamber and dual integral opposed applicator means
each being independently operable and each having sep-
arate fluid communication with the interior of said cham-
ber and operatively arranged for applying by capillary
action a coating of fluent bond forming material to said
joint forming yarn end portions in an amount sufficient
to cause them to adhere together and to unite when set,
and heating means in proximity to said applicator means
and arranged to form a heating area for heat-setting tlie
joint when said joint forming portions of the yarn eads
carrying the coatings are joined in the vicinity of said
heating means.

17. A bonding device for uniting a pair of textile
yarns, as set forth in preceding claim 16 in which the
pivotal yarn transfer members are arranged for lateral
swinging movement across each other and to move up-
wardly as they swing so as to place the transferred yarn
end portions in proper alignment and in operative rela-
tionship with the coating applicator means so as to be-
come coated thereby upon movement thereacross, and
cam tracks for effecting upward movement of said yarn
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transfer members as the latter are caused to swing during
operation of the device.

18. A bonding device for uniting a pair of textile
yaras comprising bonder means including a reservoir
unit having a closed chamber for supplying a fiuent bond
forming medivm and a pair of slotted applicator mem-
bers in fixed spaced relationship on said reservoir unit
each having fluid communication with said chamber and
arranged for separately coating by capillary action one
end of a pair of yarns to be bonded as they move in
contact . therewith through said slots, said applicator
members defining between them a bonding region where
the coated ends of a pair of yarns as they leave the ap-
plicator means and are permitted to come together be-
come bonded into an integral joint, a pair of yarn transfer
means oas being arranged for introducing the tail portion
of cne of the two yarns to be bonded into the siotted
part of one of the applicator members and the other for
introducing the tail portion of the second yarn into the
slotted part of the other applicator member for being
separately coated thereby as they are withdrawn upon
further movement of said yarn transfer means and drawn
thereby to pull the tail portions of both yarns linearly
in opposite directions and bring them together in the
region where the joint is to be formed, cutter means in
juxtaposition to said fluid applicator members and oper-
atively arranged for severing the tails of the two yarns
te a predetermined length as they are pulled through
the slotted parts of the applicator members in being
coated thereby, and means including an electrical heat-
ing element operatively disposed in the zome between
said pair of applicator members for setting the coatings
at the joint formed as the wetted ends come together in
being withdrawn from the applicator members.

19. A device for yarn bonding purposes comprising a
support, movable clamp means on said support arranged
for receiving and positioning initially in spaced linear
substantially parallel relationship the end portions of a
pair of yarns which are to be joined together, and mecha-
nism carried by said support for the purpose of bringing
portions of the ends of two yarns from spaced linear
substantially parallel positions when initially loaded into
the device into. crossed contiguous linear relationship
relative to each other for forming a lapped joint to be
united integrally by a coating of bond forming material,
said mechanism including means for mechanically oper-
ating said clamp means for securing therzin the end
portions of the pair of yarns immediately upon opera-
tion of said mechanism at the beginning and substan-
tially throughout its main operating cycle, oscillatabls
transfer arms movable to cross and transfer portions of
said yarns intervening said clamp means to place them
at opposite sides of the device and bring porticns thereof
into close linear. proximity to each other in a bonding
region for forming a lapped joint when severed and
moved linearly in opposite directions into contact with
each other, means including a thumb lever for manually
actuating said transfer means, means for severing the
end porticns of the yarns to form severed portions of a
predetermined length in the bonding region in close
linear proximity for lapping, applicator means opera-
tively disposed to apply a coating of fluent bond forming
material onto the end portions thus-dispesed which be-
come the lap and effected upon further movement of
said transfer means, and heating means disposed in the
region of the lap operatively arranged to effect rapid
setting of the ccatings applied onte the ends of the yarns
forming the lap to produce an integraily bonded union
of the joined yarn end portions.

20. A device for yarn bonding purposes comprising a
support, movable clamp means on said support arranged
for receiving and. positioning initially in spaced linear
substantially parallel relationship the end portions of a
pair of yarns which are to be joined together, and mecha-
nism carried-by said support for the purpose of bringing



2,868,492

15

portions of the ends of two yarns from spaced linear sub-
stantially parallel positions when initiaily loaded into the
device into crossed contiguous linear relationship relative
to each other for forming a lapped joint to be joined in-
tegrally by a coating of bond forming material, said
mechanism including means for mechanically operating
said clamp means for securing therein the end portions
of the pair of yarns immediately wpon operation of said
mechanism at the beginning and substantially throughout
its main operating cycle, oscillatable transfer arms mov-
able to cross and transfer portions of said yarns interven-
ing said clamp means to place them at opposite sides -of
the device and bring portions thereof into close linear
proximity to each other in a bonding region for forming
a lapped joint when severed and moved linearly in op-
posite directions into contact with each other, means in-
cluding a thumb lever for manually actuating said trans-
fer means, means for severing the end portions of the
yarns to form the seversd portions of a predetermined
length in the bonding region in close linear proximity for
lapping, apolicator means operatively disposed to apply a
coating of fluent bond forming material onto the end
portions thus-disposed which become the lap and effected
upon further movement of said transfer means in the
same direction, and heating means including an electrical
heating element disposed in the region of the lap opera-
tively arranged to effect rapid setting or curing of the
coatings applied onto the ends of the yarns forming the
lap to produce an integrally bonded union of the joined
varn end portions.

21. A device for yarn bonding purposes as set forth
in preceding claim 20, in which electric switch means are
provided operatively arranged in timed relation with the
movements of the oscillatabie transfer arms whereby the
heating means will become energized shortly after the
yarn transfer arms have begun their transferring move-
ments and will remain energized during al movement of
the transfer arms in that direction and on the return
thereof to a point just shert of the starting position.

22. A device for varn bonding purposes as set forth
in preceding claim 20, in which the means for severing the
tails of said end portions of the yarns consist of hori-
zontally movable cutters one pair of which being disposed
in proximity to the coating applying means.

23. A device for yarn bonding purposes as set forth
in preceding claim 20, in which there is further provided
a timing means actuatable by said thumb lever at the
commencement of its return stroke and operatively ar-
ranged to delay for a slight time interval the return move-
ment of the yarn transfer arms to their starting position
while heat-setting of the binder is being effected.

24. As a new article of manufacture for use in a bond-
ing device for two textile yarns, a reservoir unit for sup-
plying a fluent bond forming material comprising a closed
hollow body having exteriorly thereof a pair of slotted
applicator means for said fluent material in fixed spaced
relationship to each other and each ‘having fluid com-
munication with the interior of said hollow body and
arranged for individually applying said ccating by capillary
action one end of one of the two yarns te be bonded
upon movement thereof through said respective slots, said
slotted applicator means defining between them a bonding
region where the wet coated yarn ends as they leave the
applicator means come together to become bonded into
an integral joint.

25. As a new article of manufacture, & reservoir umit
for use in a bonding device for uniting together the ends
of two yarns comprising a hollow box-like body con-
stracted to form a closed compartment for holding a sup-
nly of fluent coating material, and cairying thereon ex-
ternal applicator means for discharging therethrough onto
the varn ends such fluent material from said compart-
ment, said applicator means comprising a pair of laterally
spaced members integral with said reservoir body por-
tion and projecting forwardly thereof in which the for-
ward end of each of said projecting members is slotted
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to receive, guide and support the end portion of a strand
of yarn which is required to be coated with fluent mate-
rial from said compartment, each of said projecting mem-
bers having therethrough a capillary passage communicat-
ing at one end with said compartment for conducting
fluent material therefrom and having & discharge orifice
at the other end arranged within said slot, said capillary
passages being effective to apply fluent material onto
separate end portions of the strands of yarn upon the
iatter being drawn through said slots and across said dis-
charge orifices therein in a direction so that they will
come together and the wet coatings will adherently unite
both yarn ends.

26. As a new article of manufacture, a reservoir unit
as constructed in accordance with the structure claimed
in preceding claim 25 in which said closed compartment
is further characterized by being divided into two separate
chambers which are non-communicating and are to hold
a supply of two different fluent coating materials, and in
which the capillary passage of one of the projecting ap-
plicator members communicates with one of said cham-
bers for conducting fluent material therefrom, and apply-
ing it onto one yarn end while the capillary passage of
the second proiecting applicator member communicates
with the second chamber for conducting fluent material
therefrom and applying it onto the second yarn end.

27. In a device of the class described, the combination
with two spaced applicator means cperatively arranged
to apply fluent bond forming materials, of means to orient
and position a pair of yarn ends from opposite directions
into comtiguous relation for bonding prior to operation
of said applicator means, said applicator means being dis-
posed to apply fluent bond forming materials onto the
separate yarn ends as they are pulled therethrough in
opposite directions so as to come together with the fluid
carrying portions of the two yarns in contact and forming
a lapped joint.

28. The combination with two spaced slotted applicator
means operatively arranged to apply fluent bond forming
materials, of means to orient a yarn end and infroduce
it into the slotted portion of one of said applicator meaxs,
and means to orient a second yarn and introduce it into
the slotted portion of the other of said applicator means,
said applicator means being fixed and so disposed as to
apply fluent bond forming materials onto the separate
yarn ends as they are moved through the slotted portions
of their respective applicator means so as to come to-
gether with the fluid carrying portions of the two yarn
ends in contact and forming a lapped joint.

29, In a device of the class described, the combination
with two spaced applicator means operatively arranged
to apply flaent substances which cojointly produce a high-
strength bonding material for joining together two yains,
of means for engaging, guiding and positioning a pair of
yarn ends to be joined in parallel lapped relationship to
each other for receiving on the separate yarn ends a coat~
ing of one of the fluent agents, said applicator means be-
ing disposed to apply a coating of one of the fluent agents
to one of the yarn ends and a coating of the other of said
fiuent agents to the other yarn end as both yarn ends are
pulled in opposite directions by said second-named means
so as to position them togsther with the coated portions
of the yarn ends in contact and forming a lapped joint.
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