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UNITED STATES

2,114,400

PATENT OFFICE

2,114,400 .
STRAND WRAPPING MACHINE

Edward G. Parvin, Roselle, N, J., assignof, by
mesne assignments, to¢ Syncre Machine Com-
pany, Newark, N. J., a corporatlgn of New

Jersey

Application Maréh 1, 1937, Serial No. 128,384

23 Claims.

. 'This invention relates to improvements in ma-
chines for applying wrapper coverings to heavy
strands.

. More specifically, an object of the mventlon is
to provide a machine for applying an insulating
covering composed of a plurality of adjacent
abutting or overlapping helical convolutions of a
strip of insulating material onto a heavy elec-
trical conductor.

,Another object of this invention is to provide.
-a synchronized mechanism by means of which

the covering may be applied as a uniform helical
wrap of either adjacent or overlapping convolu-
tions.

An important object of this invention is to pro-
vide a mechanism of this type which will insulate
extremely heavy conductors irrespective of cross-
section.

A further object of the invention is to provide
a. novel interconnected motor driving connection
for a mechanism of this type which will insure
a relatively timed and synchronized movement
of the strand in the direction of its length and the
insulating strip to insure a uniform application
thereof to the conductor. '

A further object of this invention is to provide
an electrically interconnected motor drive sys-
tem for the distributor which lays the finished
product onto the take-up reel in uniform layers

to insure a synchronous movement of the dis--

tributor for eithér direction of movement of the

-wire.

A more specific object in accordance with the
above object is to provide a generator moving in
timed relation with the movement of the wire,
which in turn operates the distributor operat-
ing motor to’insure this timed relation.

These and many other objects, as will appear
from the following disclosure, are successfuny
secured by means of this invention.

This invention resides substantially in the com-
bination, construction, arrangement and relative
location of parts, all ih accordance with the fol-
lowing description. -

.In the agcompanymg drawings,

Figure 1 is a top plan view of one form of
mechanism in accordancé with this invention;

Figure 2 is a side elevational view thereof;

Figure 3 is a nght hand end elevatmnal view
thereof;

Figure 4 is a cross-sectional view taken on the
line 4—4 of Figure'l;

Figure 5 is -a circuit.diagram of the motive
power equipment for the machine and the con-
trol mechanism therefor; and

°

(CL. 117—34)

Figure 6 is a circuit diagram of a portion of

the diagram of Figure 5 showing that portion
modified. '

Presently known mechanism or machines for
insulating relatively heavy electrical conductors
larger than, for example, No. 18 wire, and particu-~
larly the larger sizes approaching bar or rod like
form, are not entirely satisfactory in use. For
example, in the insulation of very heavy elec-
trical conductors it has been found difficult from
a comimercial viewpoint to properly feed the
heavy conductors in the proper timed relation
with respect to the feeding of the covering strip
thereto to insure either abutting convolutions
thereof or overlapping convolutions of uniform
‘overlap. TFor example, at the present time in
order to feed it, it is common to wrap it several
times around the capstan wheel which pulls it.
This is undesirable. Furthermore, present
methods of feeding the wrapping strip .do not
make it possible to maintain the desired syn-
chronism betwen the movement of the wire and
strip. Among the broader objects of this in-
vention are those of eliminating these difficulties.

An even greater difficulty with the present day
1nsulat1ng machines is.found in the distributing
mechanism which lays the finished product on
to the take-up reel in uniform layers. All types
of mechanical and electrical mechanisms have
been devised for this purpose, none of which have
been entirely satisfactory. An important object
of this invention is to provide a new form of
‘drive for the distributor to insure its correct di-
-rection of movement always synchronized with
any movement of the wire in either direction. In
a broad view this is accomplished by providing.an
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A. C. generator which is driven simultaneously °

with any movement of the wire to operate a
motor connected therefo, which in turn operates
the distributor motor.

The particular form of mechamsm shown in

the drawings for the purpose of illustrating the

invention comprises any suitable form of frame-
work | forming a bed or support for the machine.
At one end thereof is rotatably supported in suit-
able journals a supply reel 2 on which the strand,
as for example a wire W, to be covered is- coiled.
The reel or drum 2 in normal operation is slowly
revolved in a clockwise direction (Figure 2) re-
sisted by the drag or tongue motor 4 connected
thereto through the gear train 3. At 5 is a guide
pulley over which the wire W passes to the serv-
ing head 7T through the hollow shaft of the serving
head motor 6. This mechanism is well known
in the art in a number of forms, for example as

40

45

56




5.

i0

15

20

25

30

35

40

45

50

55

60

65

70

75

2

shown in United States Patent No. 2,003,354, is-
-sued June 4, 1935. The details of construction of
the serving head form no part of this invention.
It is noted that as illustrated the rotating parts of
the serving head are directly connected to the
shaft of moor 6 for rotation therewith.

The wrapped or insulated wire IW coming from
the serving head passes around a portion of the
periphery of 3 large guide wheel 8 journaled on
the frame and, if desired, grooved as indicated.
The wheel 8 is caused to revolve by reason of its
engagement with the moving wire IW. From the
wheel 8 this wire passes gover a portion of the pe-
riphery of wheel 9, rotatably supported, and from
there it passes to and engages with a portion of a
wheel 13 freely journaled on the base. The wheel
9 is mounted on a shaft which is rotated by means
of a motor 12 through a gear train 1. 'The hand
wheel {0 illustrates any suitable form of mecha-
nism by means of which the wheel 9 may be locked
to the shaft driven by the motor 2. When the
hand wheel is released it frees wheel 9 of the
shaft, so that it may be rotated independently
thereof. Wheel 9 is preferably provided with a
covering or facing 82 of a suitable material such
as rubber, rubberized fabric, and the like.

From the wheel 13, which likewise may “be
grooved as indicated, the insulated wire passes

“over a guide pulley 19 on a transversely movable

distributor carriage 20. This carriage is slidably
mounted on a pair of guide rods 28 and is thread-
edly engaged by means of a screw 2! rotatably
mounted in suifable bearings. The threaded rod
21 is reversibly rotated by means of a reversible
motor 26 through a gear train 27.

The wire TW then passes onto a take-up reel
14 journaled on the base | and connected through
a gear train- 16 with a driving motor 15 which
causes the reel to rotate in a clockwise direction.
Figure 2. Connected with the shaft which drives
the reel 14 through a gear train 171 is a generator
§8. Thus this generator is driven in timed rela-
tion with the movement of the reel 14.

On projecting arms on the carriage 20 are a
pair of adjustable screws 22 and 24 which are
positioned to engage and operate a pair of switches
238 and 25 respectively at the end of the movement
of the carriage in each direction. The details of
construction of these switches have not been
given but they may be of any suitable form which
operate when engaged by the screws to momen-
tarily close a circuit connected thereto, but which
again immediately open as soon as the screws
move out of engagement therewith.

At 29 is an A. C. generator built into and as a
part of the motor structure 12 to provide what
may be termed a motor-generator, the rotors of
_the two being mounted preferably on the same
"axle.

The motors and control circuits therefor are
illustrated in PFigure 5. A multi-phase system is
illustrated fed from the circuit wires 30 through
a main switch' 31 which connects the' wires 30 to
the circuit conductors 32, 33 and 34. The single
phase stator windings 182 and 26# of the generator
18 and the motor 26 are connected in series by
means of the wires 35 and 36 across one phase
of the power circuit comprising the wires 32 and
33. The operating winding 37 of relay A is con-
nected to wire 35 at one terminal and at the
other terminal by wire 38 to one terminal of the
operating winding 39 of relay B. The other ter-
minal of this winding is connected to wire 32 by
wire 40. Wire 38, which is common to the wind-
ings 37 and 39, may be connected to wire 33 by

2,114,400

means of a switch 41 so that these windings are
connected across one phase of the power circuit
when switch 41 is closed.

A magnet winding 42 is connected by wire 43
between wire 35 and one of the contacts of each

- of tHe pairs controlled by the movable contacts

44 and 45 of relay A. The operating winding 52
of relay G is connected by wire 53 between wire
35 and one contact of each of the pairs of relay
A controlled by the movable contacts 41 and 48.
The other contact of each of the pairs controlled
by the movable contacts 44 and 48 are connected
by wire 46 to one contact of switch'25. 'The other
contact of each of the pairs controlled by the
movable contacts 4T and 45 are connected by wire
49 to one of the contacts of switch 23. The other
contact of the switches 23 and 25 are connected
by a common wire 50 to the wire 36. At 51 is a
pivotally mounted latch lever pivotally connected
to the movable armature or plunger controlled by
the winding 42 and positioned to engage the ar-
mature or movable plunger of relay G to hold it
in the position shown in the drawings.

The multi-phase rotor windings 18> and 26® of
the generator 18 and the motor 26 are connected
with the four movable contacts of the relay G in
2 manner so that in one position of the contacts as
shown these windings are connected in one direc-
tion and in the other position their connections
are reversed,

The stator windings 5% of the motor 15 are
connected to the polyphase circuit wires 32, 33
and 34, as are the stator windings 4= of the motor
4. The rotor windings I5® are connected to a
two-section resistance bank 54, a portion of which
is adjustable, as indicated, by the movable con-
tacts. In a similar manner the rotor windings
‘4b are connected to a two-section resistance bank
57, a portion of which is adjustable. The com-
mon terminals of the two sections of the resist-
ance bank 54 are interconnected with the two
pairs of contacts controlled by the movable con-
tacts 55 and §6 of the relay B, so that the right
hand section of the resistance bank is short-cir-

cuited when relay B is in the position shown.. In

a similar way, the common terminals of the two
sections of the resistance bank 57 are connected
to the two lower pairs of contacts of relay B con-
trolled by the movable contacts 58 and 59 so that
the right hand section of the resistance bank 57
is short-circuited when the winding 39 of relay B
is energized to interconnect the lower pairs of
contacts. ] ) e
The primary 60% of a low voltage transformer
is connected across one phase of the power circuit
comprising the wires 32 and 33 as shown. This
transformer has a secondary comprising the parts
59 and 60. One terminal of the portion 60 is
grounded and the other terminal is connected to
the operating winding 6{ of relay C, the other
terminal of which is connected by wire 62 to the
automatic stop switch 63, the other terminal of
which is grounded. This stop switch forms g
part of the serving head and is arranged to close
should the insulating strip being applied to the
wire break during the operation of the machine.
One form of this switch as applied to serving
heads is illustrated in the patent mentioned above,
The relay C has a single movable contact which
cooperates with a pair of fixed contacts. One of
these contacts is connected by wire' 85 to & nor-
mally closed switch 66. The other contact of
this switch is connected to ‘one contact of a nor-
mally open switch 12 and by wire 87 to the sec-
ondary portion §9 of the transformer. The other
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terminal is connected by wire 68 to one terminal
of each of the time switches 78 and 79 and to one
terminal of the operating windirg 80 of°relay F.
Wire 68 is connected by wire 69 to one terminal
of the operating winding 10 of relay D and to
the contact of the relay D, which is connected by
wire 11 to the other contact of switch 72.
other contact of this pair of relay D is connected
to the other contact of relay C. Wire 1 is con-
nected by wire \13 to a brake magnet winding 14,
the other terminal of which is connected by wire
15 to wire 68 and to one terminal of the operating
winding 76 of rela,y E. A suitable form of brake
as employed with the serving head, of which the
winding 14 is a part, is illustrated in the patent
noted before. The other terminal of winding 80
is connected by wire 81 to one of the contacts of
each of the time switches 79 and 80, and to one
terminal of the operating winding of the time
switch 78. The other terminal of the operating
winding of time switch 19 is connected by wire
to wire Tl and the other contact of time switch
18 is connected by wire 11 to the other terminal
of winding 76.

~ Stator windings 29 and 62 of the generator
28 and the serving head motor 6 are connected
in series across the power circuit wires 32, 33 and
34. The rotors 29® and 6% thereof are connected
together as shown. The stator 122 of the motor

-12 is connected across the power circuit wires 32,

33 and 34. The rotor is connected to a two-sec-

‘tion resistance bank comprising the portions 82

and 83, of which the portion 82 is adjustable. One
set of terminals of the portion 82 are connectible
together by the two lower movable contacts of
relay D when it is operated. Likewise, one set
of terminals of the portion 83 of the resistance
bank are connectible together by means of the
pair of movable contacts of the relay F when its
winding is energized.

The operation of the apparatus will now be
described. "It will be assumed that a strand or
conductor to be insulated is threaded through the
machine and attached to the take-up reel in
the manner indicated in Figure 1. To set the ma-
chine in operation the main power switch 31 is
first closed. This energizes the stators 29s, 6,
12», 16* and 4=, ‘The rotor circuits corresponding
thereto are however, by reason of the position
of the various relays as indicated, in such condi-
tion that the machine does not operate. 'Similar-
ly the stators 182 and 26 are energized. To start
the machine in operation normally open start
switch T2 is momentarily closed: Current then
flows from the secondary 59, which is preferably
proportioned to deliver current at 100 to 125
volts, through switch 72 to wire 71, winding 710,
and back to B9 by wire 68. Relay D is thereby

operated setting up a holding circuit for the wind- -

ing 70 through the upper movable contact, relay
C, wire 65, normally closed switch 66, and wire 671.
The momentary closing of start switch 72 also
supplied current by wire 13 to the brake coil 14,

wire 15, and wire 68. Thus the main brake on

the serving head is released and held released
because a holding circuit for this brake coil is

also set up through the upper contact of relay

D. The operating winding of the first time switch
18 is also energized through the start switch 712
when it is momentarily closed, and is maintained
energized over that switch and through the hold-
ing circuit set up for the winding 710 of relay D.

Thus this time switch begins to operate, and at

the end of a predetermined period, say ten sec-
onds, the switch thereof closes. -

The °

Prior to the closing of this switch, however, mo-
tor 12 is started in operation by the operation of
relay D, the lower pair of contacts of which con-
nect the ends of the resistances 82 together, com-
pleting the circuit of rotor i2b. All of the re-
sistance of section 82 representing a maximum
amount of resistance is shunted across the rotor
circuit. Thus this motor starts up and attains
& maximum speed corresponding to the value
of this resistance. The rotation of motor 12 by
the energization of its windings operates gener-
ator 28, which in turn immediately supplies cur-
rent to the motor 6, so that the serving head
immediately begins to apply wrapping to the wire
W, which also immediately begins to move in the
direction of its length when motor 12 begins to
operate. Motor (5 is energized causing the take-
up reel {4 to rotate. At the same time motor 4
is energized to exert a drag on the rotation of
reel 2. This motor is really a torque motor in
which the rotor is driven against the reaction of
the stator followed by the withdrawal of the wire
from the reel.

This device provides means for applying a sub-
stantially uniform tension on the wire which may
be varied by adjusting the variable resistances 57
in the rotor circuif. The operation of the motor

. 12 causes the rotation of wheel 8, which by reason

of its frictional engagement with the wire, effects
a feeding movement thereof in a longitudinal

- direction. The operaiion of reel 14 contributes

sufficient pulling force to the wire so as to sub-
stantially counterbalance the braking action of
the motor 4, so that the motor 12 and drive wheel
9 merely supply the energy to effect a movement
of the more or less balanced wire. The torque
exerted by the moior {5 may also be varied by
adjustiag the value of the resistance 54 in the ro-
tor circuit. As shown, with relay 38 de-energized,
which is its normal condition, the right hand
portion of resistance 54 is short circuited, and. at
the same time all of the resistance 57 is in the
circuit as determined by the adjustable contacts.

As indicated in Figure 1, it will be assumed
that the carriage 20 is moving downwardly to-
wards switch 25, it having previously momen-
tarily closed switch 28 to energize winding 52 to
operaie relay G to the position shown, the latch
5i holds it there. In this position the rotors (8P
and 26® have been connected together for a
direction of rotation of generator (8, and car-
riage motor 26 to operate the screw 2f to cause
the carriage to move downwardly. The speed
of rotation of the reel 14 determines the speed
of rotation of the generator 18, and hence the
speed of rotation of motor 26. Any change in
speed of rotation of reel 14 will effect through
this interconnection a corresponding change in
the speed of movement of the carriage 20, because
of the series connection between the stators of
the generator and the motor. By this arrange-
ment a correct time movement of the carriage is
insured. As noted above, and as disclosed in the
patent mentioned above, a similar synéhronized
movement of the serving head T is effected by
reason of the series interconnection between the
serving motor 6 and the generator 29.

The system operates as thus described until
time .switch 719 closes its switch. At this time
winding 80 is energized, closing relay P to inter-
connect the ends of resistances 83. 'When this
occurs resistances 83 in series with the portions of
resistances 82 between the movable contacts and
the rotor winding (2P are connected to the rotor
12, This reptesents a less amount of resistance
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than was in the rotor circuit when all of resist-
ances 82 were in circuit. Thus the drive motor 12
increases its speed of rotation, thereby feeding
the wire to the reel {4 more rapidly, with' the re-
sult that the speed of motor 15 picks up, the load
thereon being light; the increased speed of rota-
tion of the reel 14 of course increases the speed
of rotation of generator 18, and hence carriage
motor 26, so that the distributor likewise speeds
up the proper amount. The increase in speed of
motor {2 increases the speed of rotation of the
generator 29, which in turn causes the serving
head motor 6 to operate the serving head at the
new rate. Thus synchronism throughout is main-
tained to insure a helical wrap of insulating ma-
terial with the convolutions abutting or overlap-
ping without. variation.

At the end of a predetermined period of time,
as for example ten seconds, the operating wind- -
ing of time clock 78 closes its switch, which com-
pletes a circuit to the winding’ 716 of relay ‘E.
This relay operates to interconnect all of the
adjustable contacts together of resistances 82, so
that only those portions of that resistance be-
tween the adjustable contacts and the rotor 12v
are in circuit. The motor 12 therefore speeds up
and all of the other equipment again speeds up
as previously described. This represents the nor-
mal operating speed which can be initially pre--
determined by the position of the adjustable con-
tacts of resistances 82. The machine is now in
full operation. ) ' )

When the carriage 20 moves down so that
switch 25 is momentarily closed a circuit is es-
tablished from wire 33 through wire 36, wire 50,
switch 25, wire 46, contact 44 of relay A, wire 43,
winding 42, and wire 35 to wire 32. The energiza-
tion of winding 42 moves latch 51 to a position to
release the plunger of relay G. It immediately
drops down to reverse the interconnections be-
tween the rotors 18 and 26 so that the motor
26 immediat’ely reverses its direction of rotation
to drive the,carriage 20 in the opposite direction.
The other .operating conditions remain the same
and the carriage returns towards the other end
of its stroke. Switch 25 is only momentarily
closed, so that .winding 42 is again deenergized.
When the carriage moves over to close switch 23

_a cireuit is established to winding 52 from wire
33 through wire 36, wire 50, switch 23, wire 49,

contact 41 of relay A, wire 53, winding 52, and
wire 35 to wire 32. When this occurs relay G
is operated to again reverse the connections be-
tween the rotors 18> and 26" to start the carriage
in the opposite direction. Latch 51 holds relay G
in the operated position (the one shown) even
though switch 23 is but momentarily closed.

The mechanism may be stopped in several
ways. It is normally stopped by opening switch
66, which breaks the holding circuit to winding
10 of relay d. Relay D then returns to the' posi-
tion shown, at which time all circuits are killed
and the apparatus stops. Simultaneously with
the breaking of the circuit to winding 70, the
circuit to the brake coil 14 is broken so that the
brake is applied on the serving-head as shown in
the above mentioned patent, immediately bring-
ing it to a stop. The machine may also be auto-
matically stopped by the closing of switch 63, the
equivalent of which is shown in the above men-

. tioned patent. This switch closes when the web

or strip of insulating material being wrapped on
the conductor breaks. Upon the breaking of the

web and the closing of switch 63, a circult is com-. |

pleted from the low voltage secandary 60 to the

i o
|

winding 61 of relay C. This causes relay C to ‘

/

open and break the holding circuit to winding 10 .

and brake coil 14, so that the machine stops as
before.

A very important feature of this invention is
the fact that the machine is reversible without
disturbing the relationship of any of the parts.
It is sometimes desirable to reverse the machine
to run the wire backwards, and to do this without
disturbing the relationship of the parts, and par-
ticularly the distributor. To do this it is neces-
sary to energize motor 4 to drive reel 2 and to
energize motor (8 to convert it {o a torque motor
drag.

For reverse movement of the wire motor {2 is
not used. The hand wheel 10 is released freeing
wheel 9 on its shaft. The serving head of course
is not operated during the reverse moyvement of
the wire, and therefore it s immaterial that the
generator 29 does not move as the wire moves,
From a control viewpoint to effect this operation
hand wheel 10 is released and switch 41 is closed.
The closing of switch 41 completes a circuit to
the winding 39 of relay B. The operation of relay
B takes the short circuit off of the right hand sec-
tion of resistance 54 and places it on the right
hand section of resistances §1. Thus the torque
drag motor 4 becomes the driving motor for reel
2 and the driving motor {5 becomes the torque
drag motor for reel {4, Motor 4 then causes the

wire to move in a reverse direction. As this oc--

curs generator 18 is rotated in a reverse direction.
Going back now the closing of switch 41 com-
pletes a circuit to winding 31 operating relay A.

“The result is that the connections from the wind-

ings 52 and 42 to the switches 23 and 25 are re-
versed by the movement of the contacts thereof.
Contacts 44 and 41 break the circuits controlled
thereby, while contacts 45 and 48 make the cir-
cuits controlled by them. Wire 53 is then con-
nected to wire 46 instead of to wire 49, and wire
43 is connected to wire 49 instead of to wire 48.
Switches 23 and 25 are then properly intercon-
nected to control the windings 52 and 42 to re-
verse movement of the mechanism. The result is
that the carriage continues to move even under
these reverse conditions in exact timed relation
with the movement of the wire and reels. The
mechanism otherwise operates the same.

An important feature of this invention is that
as the diameter of the coil on ree! {# builds up
the reel (4 of course revolves more slowly, and it
is necessary that the carriage 20 move more slow-
ly. This results because the slower movement of
this reel effects a correspondingly slower speed of
rétation for the generator 18, and hence the mo-
tor 26.

A modified connection for a portion of this cir-

cuit is illustrated in Figure 6. This modified por-
tion applies only to the connections for the mo-
tors 15 and 4. 'The circuit of Figure 6 shows a
modification of the manner of connecting motors
4 and I5 to the power source to effect a reversal
of functions when the machine is reversed. Ex-
cept for these modifications the circuit remains as
illustrated in Figure 5. .

In Figure 6 the rotor {5 and the stator 4* are
connected together by the contacts. 45 and 48
when the windifg 37 is de-energized, and are
shunted by the resistance 100. This is the normal
connection for so-called normal or forward oper-
ation of the machine. With this arrangement the

currents circulating in the rotor circuit 15 are

delivered to the stator circuit 4* so that the motor
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This insures that the drag forque on the reel 2
is properly proportioned in relation to the speed
of rotation of reel 18 and motor 15’ to produce
a correct corresponding drag torque. The funda-
mental or initial torque exerted by the motor 4’
can be .varied as before by adjusting the resist-
ances 101 in its rotor circuit.

When it is desired to reverse the machine as
previously described, switch 41 is closed, energiz-
ing the winding 37 by placing it across one phase
of the power circuit represented by the wires 32
and 33, through the wires 35, 38 and 382, in-
cluding switch 41. Wire 38 extends as before to
the winding of relay A, so that the necessary re-
versal of connections is effected in the distributor
motor generator circuit.

The energization of winding 37 operates relay
B s0 as to separate the stator winding 15° and
the rotor winding 4* from each other and to con-
nect the stator 4* across the power circuit
through resistance 150 by contacts 44 and 41
The disconnection of the rotor 15® from the sta-
tor 4= by the contacts 45 and 48 places the re-
sistance 100 across the rotor I5* only. Under
these conditions the torque motor 4’ becomes a
driving motor energized in a reverse direction, as
will be seen, to cause rotation of the spool 2 in
the opposite direction. At the same time the mo-
tor 15’ becomes a torque drag motor acting on the
spool or reel {4 to perform the function of main-
taining a substantially uniform tension on the
wire for its reverse direction of movement. In
other words the motor 15’ now maintains a sub-
stantially uniform: tension on the wire, whereas
previously, that is for normal operation, the mo-
tor & does this.

‘It may be here noted that in bota of the sys-
tems shown the switch 41 is normally not closed
for a very long period, but is intermittently closed
to produce a sort of “inching” action, that is the
wire is only moved in a reverse direction in rela-
tively short increments corresponding to periods
of closure of the switch 41. Thus this switch may

be termed what is known as an “inching switch”.’

From the above description it will be apparent
to those skilled in the art that this invention is
adapted to wide variation in the details of con-
struction and arangements of the parts and cir-
cuit connections without departure from the true
scope thereof. I _do not, therefore, desire to be
strictly limited to the disclosure as given for pur-
poses of illustration, but rather to the scope of
the appended claims.

. What is claimed is:

1. In a machine of the type described the com-
bination comprising a strand supply reel, a mo-
tor driven take-up reel, a distributor for guid-
ing the strand onto the take-up reel in uniform
layers, a motor for operating the distributor, a
generator operated by movements of the take-up
reel, and connections between the generator and

- motor whereby the distributor movement is gov-

- 65

70

able with respect to the take-up reel, and means.

erned by the movements of the take-up reel.
2. In a machine of the type described the com-

bination comprising a strand supply reel, a mo- -

tor driven take-up reel, a distributor for guiding
the strand onto the take-up reel in uniform lay-
ers, a motor for operating the distributor, a gen-
erator operated by movements of the take-up
reel, connections between the generator and mo-
tor whereby the distributor speed is governed
by the movements of the take-up reel, said dis-
tributor comprising a guide carriage axially mov-

5

driven by said motor for effecting said movement
of the carriage.
3. In a machine of the type described the

combination comprising a strand supply reel, a -

power driven take-up reel, a distributor for guid-
ing the strand onto the take-up reel in uniform
layers, a generator operated by movements of
the take-up reel, a motor for operating said car-
riage, connections between the generator and said
motor, and means operated as the carriage
reaches the end of its travel in either direction
for reversing the connections bétween the motor
and generator.

4. In a machine of the type described the
combination comprising a strand supply reel, a
power driven take-up reel, a distributor for guid-
ing the strand onto the take-up reel in uniform
layers, a generator operated by movements of
the take-up reel, a motor for operating sdid car-
riage, connections between the generator snd
said motor, and means operated by the distrib-
utor at the end of its stroke in either direction
to reverse the connections from the generator to
the motor, )

5. In a machine of the type described the com-
bination comprising a strand supply reel, a power
driven take-up reel, a distributor for guiding the
strand onto the take-up reel in contiguous con-

reel and operated thereby, a motor for operating
the distributor, connections between the gener-
ator and the motor, and means connected with
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_volutions, a generator connected to the take-up
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the supply reel for maintaining a tension on the

strand.

6. Ina machine of the type described the com-
bination comprising a strand supply reel, a power
driven take-up reel, a distributor for guiding the
strand onto the take-up reel in contiguous con-
volutions, a generator connected to the take-up
reel and operated thereby, a motor for operating
the distributor, connections between the gener-
ator and the motor, and a torque motor connected
to the supply reel for maintaining a tension on
the strand.

7. In a machine of the type described the com-~
bination comprising a strand supply reel, a power
driven take-up reel, a distributor' for guiding the
strand onto the take-up reel in contiguous con-
volutions, a generator connected to the take-up

reel and operated thereby, a motor for operating

the distributor, connections bestween the gener-
ator and the motor, and means connected with

the supply reel for maintaining a tension on the

strand, and means for applying a helically
wrapped covering to the strand.

_ 8. In a machine of the t} pe described the com-
bination comprising a strand supply reel, a power

driven take-up reel, a distributor for guiding the
strand onto the take-up reel in contiguous con-
volutions, a generator connected to the take-up
reel and operated thereby, a motor for operating
the distributor, connections between the genera-
tor and the motor, a torque motor connected to
the supply reel for maintaining a tension on the
strand, and means for applying & helically
wrapped covering to the strand.
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9. In a machine of the type described the com- .

bination comprising a strand supply reel, a power
driven take-up reel, a distributor for guiding the
strand onto the take-up reel in contiguous con-
volutions, a generator connected to the take-up

70

reel and operated thereby, a motor for operating .

the distributor, connections between the genera-

tor and the motor, means connected with the

supply reel for maintaining a tenslo_n on _the
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strand, and means engaging the strand interme-
diate the reels for effecting movement of the
strand in the direction of its length.

10. In a machine of the type described 'the .
combination comprising a strand supply reel, a

power driven take-up reel, a distributor for guid-
ing the strand onto the take-up reel in contig-
uous convolutions, a generator connected to the
take-up reel and operated thereby, a motor for

operating the distributor, connections between -

the generator and the motor, a torque motor
connected to the supply reel for maintaining a
tension on the strand, and means engaging the
strand intermediate the reels for effecting move-
ment of the strand in the direction of its length.

11. In a machine of the type described the com-
bination comprising a strand supply reel, a power
driven take-up reel, a distributor for guiding the
strand onto the take-up reel in contiguous con-
volutions, a generator connected to the take-up
reel and operated thereby, a2 motor for operating
the distributor, connections between the generator
and the motor, a torque motor connected to the
supply reel for maintaining a tension on the
strand, means engaging the strand intermediate
the reels for effecting movement of the strand in
the direction of its length, motor driven means
for applying a helical wrap to the strand, a gen-
erator operated in accordance with the movement

of the strand, and connections between the gen-

erator and said last mentioned motor.

12. In a machine for wrapping heavy strands
the combination comprising a strand supply reel,
& power driven take-up reel, a torque motor con-
nected to the supply reel for maintaining a ten-
slon on the strand, and means intermediate said

reels and engaging said strand for effecting E

longitudinal movement thereof.

13. In a machine for wrapping heavy strands
the combination comprising a strand supply reel,
a power driven take-up reel, a torque motor con-
nected to the supply reel for maintaining a ten-
sion on the strand, means intermediate said reels
and engaging said strand for effecting longitu-
dinal movement thereof, said last mentioned
means comprising a large motor driven wheel and
a pair of idler wheels disposed on opposite sides
thereof, the strand engaging but a portion of the
periphery of each of said wheels.

‘14. In a machine for wrapping heavy strands
the combination comprising a strand supply reel,
a power driven take-up reel, a torque motor con-
nected to the supply reel for maintaining a ten-
sion on the strand, means intermediate said reels
and engaging said strand for effecting longitu-
dinal movement . thereof, said last mentioned

.means comprising a large motor driven wheel and

8 pair of idler wheels disposed on opposite sides
thereof, the strand engaging but a portion of the
periphery of each of said wheels, motor driven
means for applying a helically wrapped covering
to the strand, a generator operated with the large
motor driven wheel, and connections between the
generator and said motor driven means:

-15. In a machine for wrapping heavy strands

- the combination comprising a strand supply reel,

7

a power driven take-up reel, a torque motor con-
nected to the supply reel for maintaining a ten-
sion on the strand, means intermediate said reels

and engaging said strand for effecting longitu-.

dinal movement thereof, said last mentioned
means comprising a large motor driven wheel and
a pair of idler wheels disposed on opposite sides

-thereof, the strand engaging but a portion of the

periphery of each of said wheels, motor driven

means for applying a helically wrapped covering
to the strand, a generator operated with the large
motor driven wheel, connections between the gen-
erator and said motor driven means, a distributor
for guiding the strand onto the take-up reel, a
motor for operating the distributor, a generator
operated with the take-up reel, and connections
between the generator and said last mentioned
motor. ) .

16. In a machine for wrapping heavy strands
the combination comprising a strand supply reel,

. a power driven take-up reel, a torque motor con-

nected to the supply reel for maintaining a ten-
sion on the strand, means intermediate said reels
and engaging said strand for effecting longitudi-
nal movement thereof, said last mentioned means
comprising a large motor driven wheel and a pair
of idler wheels disposed on opposite sides thereof,
the strand engaging but a portion of the periphery
of each of said wheels, mdtor driven means for
applying a helically wrapped covering to the
strand, a generator operated with the large motor
driven wheel, connections between the generator
and said motor driven means, a distributor for
guiding the strand onto the»t/ake-up reel, a motor
for operating the distributor, a generator oper-
ated with the take-up reel, means between the
generator and said last mentioned motor, and
means controlled by the distributor for reversing
the connections between the generator and the
motor at the end of the movement of the dis-
tributor in either direction. :

17. In a machine of thetype described the com-
bination comprising a strand supply reel, a motor
driven take-up reel, a torque motor connected to
the supply reel to maintain a tension on the
strand, a distributor for guiding the strand onto
the take-up reel, a motor for operating the dis-
tributor, a generator driven with the take-up reel,
connections from the generator to said last men-

tioned motor, means in said connections and con-

trolled by the movements of the distributor to
effect reversal of the connections 'to the motor at
the end of the stroke of the distributor in either
directiqp, and manually controlled means in said
connections for completely reversing them when
the strand is operated in the reverse direction.
18. In a machine of the type described the com-
bination comprising a strand supply reel, a motor
driven take-up reel, a torque motor connected to
the supply reel to maintain a tension on the
strand, a distributor for guiding the strand onto
the take-up reel, a motor for operating the/dis-
tributor, a generator driven with the take;u/p reel,
connections from the generator to said ldst men-
tioned motor, means in said connections and con-
trolled by the movements of the distributor to
effect reversal of the connections to the motor at
the end of the stroke of the distributor in either
direction, manually controlled means in said con-
nections for completely reversing them when the
strand is operated in the reverse direction, and
means for changing the connections to the torque
motor on the supply reel and the driving motor
on the take-up reel whereby the torgque motor
drives the supply reel in a reverse direction and

- the driving motor for the take-up reel becomes a

torque motor.

19. In a machine of the type described the
combination comprising a strand supply reel, a
motor driven take-up reel, a torque motor con-
nected to the supply reel to maintain a tension
on the strand, a distributor for guiding the strand
onto the take-up reel, a motor for operating the
distributor, a generator driven with the take-up
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reel, connections from the generator to said laste
mentioned motor, means in said connections and
controlled by the movements of the distributor
to effect reversal of the connections to the motor
at the end of the stroke of the distributor in
either direction, manually controlled means in
said connections for completely reversing them
when the strand is operated in the reverse direc-
tion, and means for changing the connections-to
the torque motor on the supply reel and the
driving motor on the take-up reel whereby the
torque motor drives the supply reel in a reverse
direction and the driving motor for the take-up
reel becomes a torque motor, a motor driven
wheel interposed between said reels and engaging
the strand to effect longitudinal movement there-
of, said wheel being disconnectable from said
motor when the direction of movement of the
strand is reversed. ‘

20. In a strand feeding machine the combina-
tion comprising means for supporting a strand
between spaced points for movement in the direc-
tion of its length, oppositely acting motive means
connected to said means for placing the strand
under tension, and means engaging the strand
between said spaced points for effecting move-
ment thereof in the direction of its length.

7

21. In a machine for advancing a strand in the
direction of its length, the combination compris-
ing supply and take-up means between which the
strand extends, opposed motor means connected

to said means for adjustably tensioning the:

strand, ‘and means engaging the strand inter-
mediate the supply and take-up means for effect-
ing movement of the strand.

22. In a machine of the type described the com-
bination including a strand supply reel, a. motor
driven take-up reel, a distributor for guiding the
strand onto the take-up reel in uniform layers,
a motor for operating the distributor, a generator
operated in conjunction with the take-up reel,
and connections between the generator and mo-
tor whereby the distributor moves in proper re-
lation to the movement of the take-up reel.

23. In a machine of the type described the com-
bination including a strand supply reel, a motor
driven take-up reel, a distributor for guiding the
strand onto the take-up reel in uniform layers,
a motor for operating the distributor, a generator
operated at a speed proportional to the speed
of movement of the take-up reel, and connections
between the generator and motor.

EDWARD Q. PARVIN.
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