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This invention relates to devices for wrapping wrapped 
connections. 

In the Bell System Technical Journal for May 1953, 
page 525 et seq. there is described a method of forming 
a so-called "wrapped" electrical connection. Such con 

as 

vice is a hand tool and includes a body 1 within which 

5 
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nections are referred to in this specification, and the term 
"wrapped connection' when used in this specification 
should be taken to mean a connection which makes use 
of the method described in the above-mentioned periodi cal. 
A number of different forms of wrapped connection 

are possible. In one form, a connection is established 
between a wire and a terminal, one end of the wire being 
wrapped around the terminal to form the wrapped con 
nection. In another form, a connection is established 
between two terminals having portions which lie side 
by side with surfaces in contact. In this case a piece 
of wire is wrapped around the terminals so as to form 
a wrapped connection to both. Each turn of the wire 
encircles both terminals so that the terminals are bound 
together, and electrical connection between the terminals 
occurs as a result of conduction between the surfaces in 
contact and conduction through the wire. The present 
invention is particularly concerned with wrapped con 
nections of this latter form, which will hereinafter be 
referred to as "wrapped connections of the form speci 
fied'. 
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is mounted an electric motor which provides the power 
to drive the tool, the current for the motor being supplied 
by way of an electric cable 2. Attached to the body 
is a handle 3, by means of which the tool may be gripped, 
a trigger switch 4, which controls the electric motor be 
ing provided adjacent the handle 3 where it may con 
veniently be operated by the user's index finger. 
The tool is normally, although not necessarily, used 

in approximately the position shown in FIGURE 1, and 
the terms top and bottom etc., will be used with reference 
to the tool as shown in FIGURE 1. As shown, the front 
of the tool is on the left. 
Mounted on the top of the body i is a rotatable reel 

5 which carries a sufficient length of suitable uninsulated 
wire 6 to wrap a large number of wrapped connections. 
During use of the tool the wire 6 is supplied from the 
reel 5 by way of a wire feeding mechanism 7 at the rear 
of the tool and through the body to the front of the tool, 
as shown. - * - . 

Describing the tool in more detail, the reel 5 is ro 
tatable on a removable spindle 8 which is supported by 
a bracket 9 mounted on the body. E. Removal of the 
spindle 3 enables the reel 5 to be replaced when the wire 
6 wound on it is exhausted. - 

Referring now to FIGURE 2 of the drawings, the 
wire 6 passes from the reel 5 through a guiding tube 10. 
to the rear of the tool, where it passes around a grooved 
pulley 11. From the pulley i the wire 6 passes through 
a funnel-shaped hole 2 into a tube 3 which is secured 
to the body by a nut 14 bearing against a shoulder 15. 
Referring also to FIGURE 1, from the hole 12 the wire 
6 passes through a sliding block 6, to which is secured 
a handle 7. The handle 17 projects through a longitu 
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It is possible, although unusual, to use a Wrapped con 
nection of the form specified to connect more than two 
terminals having portions which lie side by side with sur 
faces in contact. - - 

According to the present invention, a device for Wrap 
ping wrapped connections of the form specified comprises 
a spindle having at one end a hole which extends length 
wise of the spindle to receive the terminals on which 
a wrapped connection of the form specified is to be 
wrapped, a path over which wire may be supplied to said 
end of the spindle adjacent said hole whereby when the 
spindle is rotated the wire is wrapped around the ter 
minals to form the wrapped connection, two adjacent por 
tions of said path being in abutting, relatively rotatable 
members and said portions meeting at a point off-set 
from the axis of rotation of the members, means relative 
ly to rotate said members when a wrapped connection is 
to be made so that the wire is cut at said point, the part 
of the wire cut off being of the required length for the 
wrapped connection, and means which operates to re 
align said portions of the path when the wrapped con 
nection has been wrapped so that the wire can again be 
supplied to said end of the spindle. 
A device for wrapping wrapped connections of the 

form specified, the device being in accordance with the 
present invention, will now be described by way of ex 
ample with reference to the accompanying drawings in 
which: 
FIGURE 1 shows a side elevation of the device, 
FIGURE 2 shows an enlarged and partly broken away 

cross-section of a part of the device of FIGURE 1, and 
FIGURE 3 shows an enlarged cross-section of another 

part of the device of FIGURE 1. 
Reference will first be made to FIGURE 1 of the 

drawings for a brief description of the device. The de 
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dinal slot 18 in the wall of the tube 13, and by moving 
the handle 7 the block 16 is moved forward against the 
action of a helical spring 19. The movement of the 
handle E7 is limited by the length of the slot 18. The 
normal position of the block 56 is, however, as shown 
in FEGURE 2, the handle 17 then resting against the 
rear end of the slot 8. - 

Referring only to FIGURE 2 now, the wire 6 is guided 
through the block 6 by a tube 26, the front end of which 
is shaped to guide the wire 6 between a pair of jaws 21. 
The jaws 2 are spring loaded and operate so that wheil 
the block 16 is slid forward they close together to grip 
the wire 6, so that the wire 6 is carried forward with 
the block 6, and when the block. 6 slides to the rear 
they tend to open so as to slide over the wire 6. From 
the jaws 21 the wire 6 passes into a tube 22, the front 
end of which can slide telescopically within a tube 23 
which passes through the body 1. - 
The electric motor is, for simplicity, not shown in 

the drawings, but its armature is mounted on a hollow 
shaft 24, the rear-end of which is supported by bearings 
25. The tube 23 passes through the shaft 24, but is not 
rotatable. Rotation is prevented by flats formed on 
the rear end of the tube 23, these flats co-operating with 
flats in the bore of a collar 26, which is prevented from 
rotating relative to the body 1 by a screw 27. , 
Referring now to FIGURE 3 of the drawings, at the 

front of the body the tube. 23 passes through one plate 
28 of a dog clutch, the co-operating plate 29 of which 
is secured to the rear end of a hollow shaft. 30. The 
shaft 30 is rotatable in an outer housing 31, which is se 
cured to the body 1 by a nut 32 bearing on a shoulder 
33. Encircling the shaft 30 is a helical spring 34, whilst 
at the front end of the shaft 30 is a spring operated 
ratchet pawl including a stop 35 which permits rotation 
of the shaft 30 in the sense in which it is driven by the 
electric motor, but limits rotation of the shaft 30 in th 
opposite sense to just less than 360 degrees. 
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Within the shaft 38 is a collar 36, jaws 37 and a block 
38, none of which are rotatable. To hold these com 
ponents still whilst the shaft 33 revolves around thern, 
the front end of the tube 23 is formed with flats which 
co-operate with flats formed in the bore of the collar 
36. Extending forward from the collar 36 are two pro 
jections 39 having flats which co-operate with flats on 
the block 38. 
The front end of the tube 23 is also shaped to guide 

the wire 6 between the jaws 37. The jaws 37 are loaded 
by a helical spring 43, so that when the wire 6 is fed 
forward through the jaws 37 they tend to open so as to 
slide over the wire 6, but if there is a tendency for the 
wire 6 to be pulled back the jaws 37 close together to 
grip the wire 6 and prevent movement. From the jaws 
37 the wire 6 passes into a bore 41 in the block 38, the 
rear end of the bore 43 being funnel shaped. The length 
of the bore 41 is inclined to the longitudinal axis of the 
block 38 so that although its rear end is on the axis, the 
front end is off-set. 
The tool also includes a wire wrapping bit 42, the front 

end of which is formed with a hole 43 to receive ter 
minals on which wrapped connections are required. The 
bit 42 also has a groove 44 on its periphery, the groove 
44 extending the full length of the bit 42. The bit 42 is 
secured to a block-45 which has a cut-away portion 46 
which co-operates with a pin 47 secured to the shaft 30, 
so that the block 45 and bit 42 rotate with the shaft 39. 
The block 45 has a bore 48 which is aligned with the 
groove 44. 

Encircling the bit 42 is a sleeve 49 which is secured 
to the housing 33 by a nut 53, the housing 32 and the 
nut 59 having co-operating inclined surfaces 5 which 
cause the sleeve 45 to be gripped when the nut 56 is 
tightened. The diameter of the block 45 is a little greater 
than that of the bit 42, so that the block 45 is held within 
the shaft 36 by the rear end of the sleeve 49. On re 
moval of the nut 50, the bit 42, block 35 and sleeve 49 
can be slid out of the housing 35. 
The operation of the tool will now be described. It 

is assumed that wrapped connections of the form specified 
are to be made around pairs of terminals of rectangular 
cross-section, the terminals having broad faces in contact 
so as to form a combined terminal of substantially square 
cross section. The cross section of the combined ter 
minal is such that it will enter the hole 43. Referring 
also to FIGURES 1 and 2, it is further assumed that a 
reel 5 has been mounted on the body , and wire 6 from 
the reel 5 threaded through the tool to project by about 
a quarter of an inch from the front end of the bit 42. 
The threading is readily done by passing the wire 6 
through the tube 18 and then pushing it into the hole 
i2. The various funnel-shaped surfaces assist the pro 
gress of the leading end of the wire 6, and the operation 
of the jaws 2A and 37 is such as not to impede its pro 
gress. The bores 41 and 48 are aligned in a manner that 
will be explained, so that the wire 6 can pass from the 
biock 38 to the block 45. 
To make the wrapped connection, the hole 43 is slid 

onto the combined terminal and the switch 4 is then 
operated. The leading end of the wire 6 is then held, 
for example, by being wedged in a hole provided for this 
purpose adjacent the base of the combined terninal, and 
the wrapped connection wrapped by rotation of the 
groove 44, which carries the wire 6 around the combined 
terminal. The spindle 42 has a helical end surface 
which ensures that the adjacent turns of the wire 6 in the 
wrapped connection are touching. When the wrapping 
is complete the Switch 4 is released, the tool withdrawn, 
and the handle 57 pushed forward to its full extent and 
then released. The tool is then ready to wrap the next 
Wrapped connection. 

Considering the operation in more detail, operation of 
the switch 4 causes the electric motor to start and the 
dogs of the clutch plates 28 and 29 to engage. The shaft 
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4. 
30, block 45 and bit 42 are therefore rotated. The ini 
tial rotation of the block 45 causes the wire 6 to be cut 
at the junction of the blocks 38 and 45 as the bores 
41 and 48 rotate out of alignment with one another. The 
length of the part of the wire 6 cut off is sufficient for 
the wrapped connection. This length can be varied by 
adjusting the travel of the handle 27 and by Substituting 
for the spindle 42 and the sleeve 49 similar spindles and 
sleeves of greater or lesser lengths according to the 
iength of wire 6 required. - 

Continued rotation of the bit 42 causes the cut piece 
of wire 6 to be drawn from the groove 44 and Wrapped 
around the combined terminal. As the trailing end of 
the wire 6 is drawn from the groove 44, the Switch 4 is 
released, the electric motor stops, and the dogs of the 
clutch plates 28 and 29 disengage. 
The front end of the spring 34 is secured to the hous 

ing 31, but its rear end is merely in frictional engagement 
with the clutch plate 29. As the clutch plate 29 and there 
fore the shaft 39 rotates, the spring 34 will initially be 
wound up a little, but when the limiting value of friction 
is reached it will slip relative to the shaft 38. This means 
that when the shaft 30 stops rotating and the dogs of the 
clutch plates 23 and 29 disengage, tile spring 34 will tend 
to unwind and in so doing will rotate the shaft 32 in the 
reverse direction. This rotation continues until the shaft 
33 is held by the stop 35, this being at the position where 
the bores 43 and 48 are aligned. At the most, therefore, 
the spring 34 must be capabie of rotating the shaft 30 
by 360 degrees. 

Operation of the handle 7 then causes the wire 6 to 
be fed forward, the length of the slot 8 being such as to 
give the required projection of the wire 6 from the groove 
44 at the front end of the tool. Et will be appreciated 
therefore that the length of the slot E8 will always be 
reater than the total length of the bore 43 and the 

groove 44. As the block 6 moves forward the jaws 24 
grip the wire 6 to feed it forward and the jaws 37 slide on 
the wire 6. Conversely, as the block is returned by the 
spring 59, the jaws 23 slide on the wire 6 and the jaws 
37 grip the wire 6 to prevent it being drawn back. 
Although described as a hand tool, it will be appreci 

ated that the invention is applicable to be device for wrap 
ping connections and forming part of a larger machine. 
Stich a machine may comprise several such devices which 
are controlled in their operation by a programine car 
rised on a punched card or tape. 
We claim: 
1. A device for cutting from an effectively continuous 

Supply of bare wire a predetermined length of wire and 
Wrapping said length of wire around at least two termi 
rials, So that the wire forms a wrapped connection to each 
of the terminals and each turn of the wire encircles both 
of the terminais, the device comprising (a) a housing, 
(b) a spindle having at one end thereof a hole to receive 
the terrininais on which a wrapped connection is to be 
formed and a longitudinal groove which extends from 
Said one end of the spindle to the other end of the spindle, 
(c) means to mount the spindle for rotation about its 
axis relative to the housing, (d) a member having a hole 
therethrough, (e) means to support said member relative 
to said housing so as to abut said other end of the spindle 
and so that one end of said hole therein, at a particular 
angular position of the spindle relative to said member, 
communicates with one end of the groove in the spindle 
at a point off-set from the axis of the spindle so as to form 
a path along which said wire may pass, (f) manually 
operable means to feed the wire along said path towards 
Said one end of the spindle, (g) means to rotate the spindle 
relative to said member so that the wire is cut at said 
point by movement of the spindle relative to said member 
to produce said predetermined length of wire for the 
Wrapped connection, and (h) means which operates to 
realign the spindle at said particular angular position when 
a Wrapped connection has been formed so that the wire 
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can again be fed towards said one end of the spindle by 
said manual means. 

2. A device according to claim 1 in which said manual 
ly operable means for feeding the wire along said path 
prior to wrapping each wrapped connection includes 
spring-loaded jaws which allow passage of the wire in 
one direction but which grip the wire against passage in 
the reverse direction. . . . . 

3. A device according to claim 2 in which said means 
for feeding the wire along said path comprises a handle 
which may be slid from a rest position to a second posi 
tion, a member which is attached to the handle and on 
which said spring-loaded jaws are mounted, and a spring 
which automatically returns the member and the handle 
to the rest position after the handle has been slide to the 
second position and released, the action of sliding the 
handle from the rest position to the second position caus 
ing said member to be moved in a direction parallel to 
the length of the spindle, this direction being such that 
said spring-loaded jaws grip the wire as aforesaid and 
the wire is therefore fed the desired distance along said 
path towards said end of the spindle. 

6 
4. A device according to claim 3 in which said path 

includes two tubes telescopically mounted so that, when 
said handle is slide from the rest position to the second position, one tube slides within the other tube. 
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5. A device according to claim 1 in which said means 
to realign said spindle includes an helical spring which is 
tensioned when the spindle rotates in a first sense to wrap 
a connection and which, when the connection has been 
wrapped, causes the spindle to rotate in the opposite sense 
until said portions of the path are realigned. 

6. A device according to claim 1 in which the means 
to rotate the spindle relative to the terminals comprises 
an electric motor. 
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