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METHOD OF TIEING A BUNDLE 0F CABLES 
The present application is a division of 'my copending appli 

cation Ser. No. 446,855, ?led Apr. 9, 1965, now Pat. No. 
3,353,227. ' 

The present invention concerns a method and apparatus for 
tying cable harnesses or the like with a strap which is placed 
around them which has its ends held fast in a lock. 
A large number of such devices are already known. The dif 

ficulty in this connection is always to assure a dependable and 
nevertheless simple fastening in the lock of the ends of the 
strap which has been placed around the cable harness which is 
to be tied. This has been done for instance by twisting the ends 
of the strap together, by clamping them in the lock by means 
of a screw, by plastically deforming them together with the 
lock (crate straps), by winding them on a mandrel in the lock 
“tubular straps” or by providing the straps at given intervals 
with holes or other recesses which are either continuous or 
present only in the surface and into which locking members 
associated with the lock engage. I 
When a strap which has the same cross section over its en 

tire length is used, and therefore a strap without holding 
recesses, the lock?is generally relatively complicated, since the 
holding forces must then be applied by friction or deforma 
tion. On the other hand, those devices in which the strap is 
provided with holding recesses have the disadvantage that the 
strap is relatively expensive although the lock can be of simple 
construction. 

For various purposes of use and as a function of the material 
of which the straps used consists, such devices of this type 
have gained a foothold in actual practice. 

In all cases it is desirable to be able to take the strap from an 
endless roll. One normally, however, proceeds in the manner 
that predetermined lengths of strap are functionally com 
bined, directly for use, with a lock. This has the disadvantage 
that the length of strap, in view of the great variation in the 
diameter of the cable harnesses and since a certain amount 
must protrude for the locking, must always be made ample, 
thus resulting in considerable losses, as well as the fact that in 
view of the different lengths required, a substantial amount of 
material must be kept in stock. The losses in material are par 
ticularly disadvantageous when expensive materials are em 
ployed, for instance polymide plastics. However, these materi 
als are practically indispensable for cable ties since, in con 
tradistinction to polyvinyl chloride and polyethylene, they 
have the resistance to high temperatures required in airplane 
construction and, in contradistinction to metal, are resilient 
and insulating. 
For example, there are already known cable straps of this 

material which consist of a length of strap on one end of which 
there is located a lock through which the other end of the 
strap is passed, and after the locking, secured therein by twist 
ing. In order to avoid large losses of material, it is always 
necessary in the case of this strap to maintain different sizes in 
stock, as a result of which production costs and stock costs are 
increased. , 

It is furthermore known that it is possible to form individual 
conductors into cable trunks by means of perforated cable 
straps. The perforated strap, generally made of nonrigid 
polyvinyl chloride, is provided over its entire length with holes 
spaced equally apart through which buttons having the shape 
of collar buttons are pressed. As a result of the softness 
—-which is necessary in order to be able to push the button 
through~it frequently happens that the strap is subjected to 
excessive elongation and that the holes which were originally 
round become deformed and elongated. In such case, the but 
tons may jump out in case of vibration so that these ties are 
too undependable for many ?elds of use. For this reason, their 
use is greatly limited. Furthermore, their use is also limited by 
the fact that due to the required softness, the straps can con 
sist practically only of polyvinyl chloride, which material, 
however, is unsuitable for operating temperatures above 70°C. 
By the present invention, there is provided a method of 

tying cable harnesses by means of a strap which is placed 
around same and the ends of which are accommodated in and‘ 

5 

2 
held fast by a lock which is characterized by its particular sim 
plicity. It has the advantage, furthermore, that it can be readily 
made of materials which have higher resistance to tempera 
ture, both plastics and metals, and that the strap and the lock 
can be manufactured individually and combined so one can 

> work from a roll. Furthermore, the strap can be of constant 
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cross section over its entire length so that is is cheap to 
produce. __ 

The method of the invention is characterized by the fact 
that the previously unperforated ends of the strap are engaged 
and penetrated or pierced by a pin and the latter held fast in 
the lock. There is thus obtained a form-locked locking of the 
ends of the strap in the lock, this being obtained in a very easy 
manner, in that, namely, the locking pin simultaneously serves 
to create in the strap itself the cooperating formation necessa 
ry for the form-locked connection. In contradistinction to the 
use of perforated straps, the strap in accordance with the 
present invention can be tightened to any desired extent 
without one being restricted upon closing by the distance 
between existing holes, and furthermore no specific minimum 
softness of the material of which the strap is made is required, 
as is necessary when buttons are to be passed through the 
holes of a perforated strapi ' ' 

The method can be carried out in accordance with the in 
vention in the manner that the passage hole for the locking pin 
is punched into the ends of the strap by the pin in cooperation 
with a bore acting as die in the lock itself; however, there is 
particularly advantageous an embodiment in which the forma 
tion of the passage hole in the ends of the strap is associated 
with plastic deformation. In this way, namely, the edges of the 
holes are rounded so that they cannot easily tear. It is particu 
larly advantageous in this connection if a passage hole is not 
actually produced but rather if the pin, in cooperation with a 
correspondingly larger bore in the lock, merely deforms the 
strap into cup shape at its passage point so that the strap is not 
injured and no reduction in the cross section of the band oc 
curs. For this purpose, the strap advisedly consists of material 
which can be deep drawn and in particular of polyamide. Its 
cross section is preferably trapezoidal. The edges can also be 
rounded. ‘ 

The lock consists in accordance with the invention of two 
bridges which de?ne a slot to receive the ends of the strap and 
which are rigidly connected with each other and have one or 
more boreholes extending transverse to the slot, each of which 
boreholes receives a pin. The holding of the pin in the lock can 
be achieved in accordance with the invention by friction in a 
narrow borehole, but it is frequently more advantageously ob 
tained by a form-locked connection. In accordance with the 
invention, this form-locked connection can be produced by 
plastic deformation of the parts concerned during the closing 
process. This is done with particular advantage in the manner 
that the portions of the boreholes of the lock are made of rela 
tively large diameter and the material of the cold-deformable 
pin is forced by axial compression during the closing process 
into said widened portions thus producing a locking action. I 
One particularly advantageous form of the strap lock is 

characterized by the fact that the locking pin in the original 
condition of the lock is integral with the latter, assuming a 
position which corresponds to its starting position upon the 
closing process, and that it is connected with the rest of the 
body of the lock by bridges of material which can easily be 
broken. This result can be obtained relatively easily by the in 
jection molding of locks of plastic. 
The invention furthermore comprises a tool by which the 

lock of the invention can be closed. This tool is characterized 
by a holding device for the lock, by a tensioning device for the 
strap, the ends of which are passed through the lock, by a 
thrust device for the pinand possibly by‘ cutting means for 
cutting off the ends of the strap extending beyond the lock 
after the locking. 

It is particularly advantageous for the tool also to contain a 
roll for the strap from which the strap is conducted to the 
holding device of the lock, as well as a holding clamp for the 
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loose end of the strap which has been brought back to the 
rear. In this connection, the tensioning of the strap can, in ac 
cordance with the invention, be effected by backward rotation 
of the roller strap, while the loose end is held by the holding 
clamp. 
The thrust or pushing device for the pin consists ad 

vantageously of a pressure ram which is movable in transverse 
direction to an abutment against which the lock lies. 

In accordance with the invention, the tool can be combined 
with a magazine for the locks, from which, after each closing 
process, a new lock is transferred automatically or semiauto 
matically into the holding device of the tool. When locks 
which are not simultaneously combined with a pin are used a 
magazine for pins can also be provided. 
The new method makes possible, particularly in combina 

tion with the tool of the invention, the rapid production of 
?rm cable harnesses, even by unskilled workers. The work can 
be carried out without dif?culty even at places which are dif 
ficult of access. The tyings produced in this manner satisfy all 
mechanical and thermal stresses occurring, such as for in 
stance known in airplane construction, vehicle construction or 
construction of electrical apparatus or appliances. 

Further details of the method and apparatus of the inven 
tion will become evident from the following description of 
preferred embodiments, given by way of example in the draw~ 
ing, in which: 

FIG. 1 is a perspective diagrammatic showing of a cable tie; 
FIG. 2 to 4 are perspective diagrammatic showings of dif 

ferent locks, in accordance with the invention, partially in sec 
tion; 

FIGS. 5 and 6 are an elevation in perspective and a cross 
section through a particularly preferred embodiment of the 
lock; 

FIGS. 7 to 9 are cross sections through said lock in different 
stages of the process; . 

FIG. 10 is a perspective view of a lock corresponding to the 
lock of FIG. 5 with two locking pins and boreholes; 

FIG. 11 shows a number of interconnected locks; 
FIG. 12 is a section through a lock corresponding to the 

lock of FIG. 6, which is integral with a strap; 
FIG. 13 shows another embodiment of the lock; 
FIG. 14 is a perspective showing of a tool for the carrying 

out of the method of the invention; 
FIGS. 15 and 16 are longitudinal sections through the entire 

tool; and 
FIGS. 17 to 22 are partial sections through the tool. 
FIG. 1 shows schematically an elongated bundle 1 of elec 

tric conductors which are surrounded by the strap 2 whose 
ends are held by the lock 3, the conductors thus being 
clamped and held as a cable harness. This strap can further 
more be provided with an attachment base for the cable har 
ness by means of which the harness can be fastened for in 
stance to a structural part. Such fastening devices in combina 
tion with cable ties are well known. 
The strap used with cable harnesses advantageously consists 

of an insulating, resilient plastic. In order that the insulations 
of the conductors not be damaged, it may be of trapezoidal 
cross section and have rounded corners. When used for hose 
clamps and similar purposes, the strap can also consist of 
metal. 
The cross sections shown in FIGS. 2 to 4 through different 

locks illustrate different methods of attaching the strap ends in 
accordance with the invention. The locks consist in all cases of 
a lock body 4 which consists of two bridges which de?ne a 
straight passageway or a slot 8 which serves to receive the 
ends 5 and 6 of the strap as will be evident from the drawings, 
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the lock body 4 is arranged so that the passageway 8 extends . 
transversely to the longitudinal direction of the elongated bun 
dle of cables. A borehole to receive a pin which pieces the 
ends of the strap extends transversely through the slot 8. 

In FIG. 2, the pin ‘7 is pointed. It is pushed forcefully for 
ward through the lock body 4 which is made of sufficiently 
resilient material that it need not be provided with an initial 
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4 
bore. However, it is more advantageous for at least narrow 
boreholes to be initially present. The pin is then held by fric 
tion against the boreholes whose diameter is smaller than the 
diameter of the pin. The lock can consist in this connection of 
resilient plastic or metal and the pin of steel. 

In the embodiment shown in FIG. 3, the passage borehole is 
already present in advance in the lock. The side of the 
borehole which is the second side to be perforated by the pin 9 
has a sharp inner edge 10 which in cooperation with the front 
edge of the pin 9 serves as cutting edge. A sharp passage hole 
through the ends of the strap is produced. 11 are pieces of the 
strap which have been punched out. 

In order to avoid a weakening of the strap and in order to 
achieve a harmonious transfer of the forces between the strap 
and the lock, it is advantageous for the edges of the hole to be 
imparted, to a certain extent, a cup-shaped development. 
Such an embodiment is shown in FIG. 4. In this case, the pin 
12 lies in a pair of coaxial boreholes l3 and 14. While the 
diameter of the borehole 13 may be somewhat adapted to the 
diameter of the pin, the borehole 14 has a diameter which is 
relatively large so that upon the pushing through of the pin 12, 
the strap is pulled into said larger borehole and is deep-drawn 
in cup shape, in the manner indicated at 15. It is clear that this 
type of deformation results in the least weakening of the cross 
section of the strap, since no damaging of the strap at all takes 
place. 

During the further course of the closing method, which is 
shown in an intermediate stage in FIG. 4, the ?nal stage shown 
in FIG. 9 and which will be described further below is reached. 
The purpose pursued by the embodiment shown in FIG. 4 

can be attained in part-and in many cases, this will be suf? 
cient-also in the manner that only the edges of the hole are 
?rst of all deformed in the manner shown in FIG. 4 and after 
this deformation, the strap is completely pierced through. 
However, exclusive plastic deformation as shown in FIG. 4 is 
preferred and in the following, reference will be had in par 
ticular to this method. The following explanations of addi 
tional details can, however, be transferred extensively also to 
other embodiments without going beyond the scope of the the 
present invention. _ ' 

In FIG. 13, there is shown the embodiment of a lock in 
which the pin 16 is integral with the body 4 of the lock. In 
order to close the lock, the upper and lower bridges l7 and 18 
of the lock are pressed together in the axial direction of the 
pin 16 and of the borehole 19. The pin 16 passes through the 
strap lying between the bridges 17 and 18, penetrates into the 
borehole l9 and is held fast here either by the plastic deforma 
tion of the lock which has taken place or in any other manner, 
for instance in the same manner as in the pin 12 in FIG. 9. 
The connecting of pin and lock body can be effected in par 

ticular also by form-locked interlocking of corresponding for 
mations on the pin and on the periphery of the boreholes 
which receive it. Thus, for instance, the pin could be provided 
with circumferential elevations which grip in corresponding 
peripheral grooves in the borehole after the body of the lock 
or the pin has been elastically deformed by the introduction of 
the pin. 
The form-locked connection can, however, also be brought 

about in accordance with the invention in the manner that the 
lock body or the pin is plastically deformed during the closing 
process. For this purpose, the boreholes can be provided with 
peripheral widenings into which the cold deformable material 
of the pin is forced by ‘the axial pressure exercised upon the 
closing process. 
One such peripheral widening is for instance the conical 

portion 20 of the borehole in FIG. 4. 
A particularly preferred form of the lock in accordance with 

the invention is shown in FIGS. 5 to 9. The lock consists in this 
case of a lock body 4 which has a lower borehole l3 and an 
upper borehole M which are coaxial to each other. The pin 12 
is integral with the body 4 of the lock. In the starting position 
required for the closing process, it is located in the borehole 
13, connected with its wall by thin bridges of material 2i. 
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These bridges of material can extend circumferentially or also 
consist of individual radial arms. 
The diameters of the boreholes l3 and 14 are greater than 

the outside diameter of the pin 12. The borehole 14 has at its 
top a conical outward ?aring 20. Facets 22 extend to the slot 8 
serving to receive the ends 5 and 6 of the strap, on the side on 
which the cable harness 1 is to be subsequently wrapped by 
the strap 2. These facets permit ?rst of all a better application 
of the strap against the round cross section of the cable har~ 
ness in this region, and furthermore facilitate the introduction 
of the strap into the slot 8. 
The lock consists preferably of a type of polyamide and is 

produced by injection molding. The strap used in combination 
with it may also consist of polyamide. 

In FIGS. 7 to 9, the method of locking will now be ex 
plained. The strap 2 is placed around the cable harness l. The 
ends 5 and 6 of the strap are extended through the slot 8 of the 
slot body 4. The strap is then tensioned, the lock being pressed 
against the cable harness. This starting stage is shown in FIG. 
7. 
Thereupon a pressure is exerted on the pin 12 of' the type 

shown in FIG. 8 so that the bridges of material 21 break in the 
manner already indicated in FIG. 7, and the pin 12 penetrates 
into the borehole. 14 while cupping 15 the ends 5 and 6 of the 
strap. 

FIG. 9 shows the ?nal position of the process. The pin 12 
has been pushed further upward by the. ram 23 until it has 
come, with the interposition of the deep-drawn part 15 of the 
strap, against the abutment 24. The ram 23 thereupon con 
tinues its axial pressure. This further advance causes the 
deformation of the pin 12 at the points 25 and 26 into the re 
gions of larger diameter of boreholes l3 and 14. It is clear that 
in this way a dependable form-locked connection of the pin 12 
with the body 4 of the lock has been effected. It is impossible 
to loosen the pin from the lock without destroying it. The ends 
4 and 5 of the strap are dependably held in the lock. By their 
deformation at the edges of the hole, tearing out is made very 
difficult. If greater holding forces are required, two lock pins 
can be provided, as in the case of the lock shown in FIG. 10. 
As shown in FIG. 11, a large number of locks can be 

produced in a single injection molding process. The individual 
locks-as known in connection with other corresponding mass 
production articles produced by injection molding-are con 
nected to each other by bridges of material which can very 
easily be broken. In this way, they can be handled very easily. 
They can also be stored in this form. 
Of course, they can also be connected with each other in 

such a manner that their side surfaces adjoin each other. This 
form of “lock-strip" will be selected when the magazine which 
receives them is to discharge from the side into a correspond 
ing tool. 
While in the above embodiments it has always been as— 

sumed that the strap and the lock are produced separately, 
FIG. 12 shows a form which is desirable in many cases and in 
which strap 27 of reasonable length is connected with the 
body 4 of the lock. This combined strap can be produced for 
instance by an individual injection molding process. 
The forms of lock described with reference to FIG. 5 to 12 

are advantageous in particular in combination with a speci?c 
tool for the production of the corresponding ties, the said tool 
being provided in accordance with the invention with a hold 
ing device for the lock, a tensioning device for the strap, a 
pushing device for the pin and possibly means for cutting off 
the protruding ends of the strap. Due to the fact that the clos 
ing of the lock in accordance with the invention proceeds par 
ticularly rapidly (no screws need be tightened or no strap ends 
wound on a mandrel), the tying of cable harnesses by the tool 
of the invention is very rapid and simple. If, in accordance 
with a special feature of the invention, the tool is also provided 
with magazines for the strap and the locks, the operator‘s 
equipment consists solely of such a tool. In this way the opera 
tion is greatly simpli?ed and the danger of errors reduced. 
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6 
In FIG. 14, there is shown in perspective a tool which com 

bines all the functions to be carried out and is provided with 
strap and lock magazines. In simpler embodiments of the tool, 
it is readily possible to omit individual features since they are 
substantially independent of each other, although described 
below in connection with each other with reference to this 
tool. 
The tool has the form of manual tongs with a tool body 27 

which is rigidly connected with the handle 28. A second han 
dle 29 is movably supported in the tool body 27. By suitable 
transmission means in the tool body, the handle 29 can be 
connected with the means for the closing of the lock and the 
cutting off of the protruding ends of the strap, as well as with 
the means for holding fast the lock which is being worked on 
at the time. ' 

In the rear part of the tool, there-is supported the roll of‘ 
strap 30. This roll of strap is connected with a knurled wheel 
31. The feed end 32 of the strap is fed through a channel in the 
rear of the body 27 of the tool to its front 33, being fed there 
into the holding opening 34 for a lock. 
The end of the strap can be tensioned by turning the roll 301 

‘by means of the knurled wheel 31. The roll of strap is con 
nected with a ratchet 35 which prevents the roll of strap from 
turning backwards out of the tensioned condition. 
A magazine 36 is connected with the tool. In the case of the 

embodiment shown, the connection is formed by a hinge 37. 
The magazine 36 can be swung around said hinge from its rest 
position (FIGS. 14 to 16) into its active position (FIG. 20) 
with its mouth or aperture 38 in front of the window 34. so as 
to deposit a lock there. _ 
The further structural details of the tool will now be 

described with reference to the cross-sectional drawings 15 to 
22. 
The body 27 of the tool is a hollow pressure or die casting. 

The holding window for the locks is fonned on top and at the 
sides by rigid housing parts 42, 43, and of parts which are 
directly connected therewith. The side parts 42 form a guide 
for a slide block 40 which forms the bottom of the opening 34 
and is movable by a certain amount up- and down in said 
guides within the front surface of the tool. The slide block has 
a central bore. A ram 44 whichis also movable upward and 
downward extends from the bottom through said central bore. 
Said ram preferably has a convex-curved front surface 45. It 
acts as thrust tool 23 of FIG. 9, while the upper part 4310f the 
opening forms the abutment corresponding to the part, 24 of 
FIG. 9. - ~ 

Into the opening, there discharges'a channel 46 which ex» 
tends on the back of the tool 27 from the region of the roll of 
strap 30 to the window openings 34 on the front side of the 
tool. This channel serves to receive the strap 32 which is to be 
fed from the roll to the window opening. 
The roll is supported in a mount 47 in the rear part of the. 

tool. It is placed interchangeably on a roller support in a 
manner not shown in the drawing, but known from cor 
responding devices, and is connected for joint rotation with 
the shaft on which the ratchet wheel 48 and the knurled wheel 
3i are also ?rmly mounted. 
With the ratchet wheel 48, there cooperates a pawl 49 

which is held in engagement by a spring 50 unless a bar 51, 
which will be described below, places it out of operation by 
pressing against its rear portion 52. The pin 53 of the pawl is 
held fast in the housing. 

In the front region of the channel 46, there is located a win 
dow 54 which opens toward the top and through which the 
strap moving in the channel is accessible. FIG. 18 shows a 
cross section through the channel 46 at the position of said. 
window 54. The bottom of the channel is provided with eleva 
tions and depressions 55 extending in'longitudinal direction 
which are intended to reduce the rubbing of the strap in the 
channel in general or else in particular at this place. 
The channel 46 has at its front portion a height which per.‘ 

mits it. to'receive two thicknesses of strap, one above the.» 
other. In this region of the channel, a ratchet locking pawl 57‘ 
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which is ?rmly mounted on the tool body by the pin 56 en 
gages through the window 54, the teeth 58 of said pawl being 
directed backward. This pawl is of such a shape that in its for 
ward position, the surface of its teeth comes against the upper 
of the two straps located in the channel in such a manner that 
it prevents its displacement in forward direction. 

In a borehole 59 (FIG. 19), in the pawl 17, there is 
swingably supported the end of the rod 51. A swinging move 
ment of the pawl 57 therefore results in a forward or backward 
movement of the rod 51. The rod 51 is urged forward by a 
spring 60 (FIG. 16). In this way, the pawl 57 is also normally 
held in its active position. At the same time,.therefore, the rod 
51 is in the position in which it permits the locking pawl 49 to 
engage in the ratchet wheel 48. ' 
Behind the pawl 57, a pawl 61 (FIGS. 19, 22) which is 

rotatable about a pin 61 ?xed in the housing, extends into the 
window 54. The end of said pawl 61 lies in the upper region of 
the window 54, in which a strap end 63 which has been pushed 
back in the channel from the front must lie. A spring 64 (FIG. 
22), not indicated in all FIGS. pulls the part of the pawl ex 
tending into the window forward. 

In its upper region, the pawl 61 has a rearward-extending 
locking projection 65 (FIGS. 19, 22). This locking projection 
cooperates with a step 66 on the rod 51. In its active position, 
it prevents the advancing of the rod 51 under the action of the 
spring 60 and thus the entry into action of the pawl 57. 
The slide block 46 is connected with a pusher 66 (FIG. 19) 

which extends practically over the entire height of the front 
face of the tool and is guided therein. It has a number of cu 
touts 67, 68, 69 and 70 (H6. 19). 

Into the cutout 67, there engages the front end 71 of the 
lever 72. The raising and lowering of the lever end 71 effects 
the raising and lowering of the pusher 66, together with the 
slide block 40. 
Through the window 68, the front end 73 of the lever 74 ex 

tends. If the lever end 73 moves upward, the pin 44 is also 
moved upward. - ‘ 

The cutout 69 of the pusher 66 serves—-as shown in FIGS. 
20 to 22--for the passage of the strap 32. The upper edge 75 
(FIG. 19) of the cutout 69 is developed as a knife edge which 
cooperates with the front edge of the lower wall of the channel 
46. 
The cutout 70 of the pusher 66 receives a projection 76 

(FIGS. 19 to 22) of the pawl 57. If the pusher 66 is moved 
downward, the pawl 57 is swung rearward and therefore into 
inactive position by cooperation of the upper edge of the eu 
tout 70 with the projection 76. The cutout 70 is sufficiently 
large that upon the upward movement of the pusher 66, the 
lower edge of the cutout 70 does not collide with the projec 
tion 76 of the pawl held in inactive position. 
The levers 72 and 74 are supported in the housing 27 on the 

pins 77 and their rear ends 78 and 79 extend into the region of 
coupling members or pins 80 and 81 which extend in the head 
of the handle 29 which is supported around the pin 82 which is 
?xed in the housing. This handle is pulled forward by the ten 
sion spring 83. ‘ . 

The levers 72 and 74 are held in their rest position by 
springs 72a and 74a, in which position the front portion of the 
lever 74 is pulled downward and the front portion of the lever 
72 upward. 
The pins 80 and 81 (FIG. 17) extend outward through the 

housing 27 and bear on the outside operating knobs 84 and 
85. They are displaceably supported in the boreholes 86 and 
87 in the head 88 of the handle 29. Springs 89 and 90 respec 
tively hold them in a position in which they are not in the way 
of the rear ends 78 and 79 of the levers 72 and 74 respectively. 
By pressing on the knob 84 or 85, the handle 29 can be 
brought as desired into communication via the pins 86 and 81 
respectively with the swivel levers 72 and 74 respectively. 
The handle 29 is provided with a known safety device which 

consists of a pawl 91 and a notching 92. The pawl 91 is swinga 
ble about a pin 93 which is ?xed in the housing, and it is 
pressed by the spring 94 into the notching. This has the result 
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that the handle can return from an actuated position into the 
rest position only when the notching 92 has moved entirely 
past the pawl and the handle has therefore been moved back 
all the way. 
The magazine 36 (FIG. 14) is swingable in the hinge 37 

around the pin 56 (FIG. 15) which is fastened in the housing. 
The magazine consists essentially of a housing which 
represents a prismatic guide 95 for a row of locks 3. This row 
of locks is pressed by the spring 96 to the mouth 38 of the 
magazine where in each case the ?rst lock is locked in its posi 
tion by a special device. The arm 97 on which the magazine is 
seated is of such dimensions that the opening 38 can be swung 
precisely in front of the window 34 in the front surface of the 
tool. 
The method of locking for the ?rst lock contained in the 

magazine can be noted from FIGS. 19 and 20. A releasable ar 
resting means or locking latch 98 engages under the force of a 
spring 99 into the borehole 14 of the ?rst lock 100, provided 
that it is not raised by the lever 101. v i 
The lever 101 extends in its position of rest shown in FIG. 

15 in which the magazine is locked, beyond the front surface 
of the magazine 36 at a place at which the slide block 40 is 
located corresponding to the front surface 33 of the tool when 
said block is pulled downward by the lever 72. 
The tool operates in the following manner: 
1. insertion of a lock into the tool 
Since the distance between the upper part 43 of the window 

34 and the slide block 40 in the rest position of the latter cor 
responds only to the size of the body 4 of the lock without the 
pin 12, the slide block must be moved down for the insertion 
of a lock. This is done in the manner that the handle 29, by 
depressing the knob 81/85 is brought into contact with the 
lever 74 and then pulled. In this way, there is obtained the 
position of the slide block shown in FIG. 19. 
The magazine 36 is now swung in front of the window 34. 

The protruding ‘end of the lever 101 is forced back by the slide 
block 40 so that the ?rst block 100 in the magazine is un 
locked and is pushed into the open window by the pressure ex 
erted by the spring 96 (FIG. 19). ' 
When the handle 29 is released, the slide block 40 moves 

upward so that its bore 45 surrounds the pin 12 and thus cap 
tures and holds the lock. 

FIG. 20 shows clearly that the gripping block 40 has thus 
moved out of the region of action of the lever 101. Under the 
action of the spring 99, the latter moves rapidly forward so 
that the lock 100, which is now the ?rst in the magazine, is 
locked in position. The same locking takes place when the 
magazine 36 is prematurely swung upward again. 

2. Preparation of the strap 
By the lowering of the'pusher 66 which is connected with 

the slide block 40, the pawl 57 was pushed back by the 
cooperation of the cutout 70 with the projection 76. This 
backward pushing had the result that the projection 65 of the 
pawl 61 snapped into position behind the step 66 of the rod 51 
and after the lifting of the plate 66, prevents return of the pawl 
57 into active position. At the same time, the pawl 49 was 
brought out of engagement with the ratchet wheel 48 by the 
rod 51 so that the roll of strap 30 can be turned freely in the 
feeding direction. 
The strap 32 coming from the roll is now inserted from the 

rear into the channel 46. If it is still present in the channel 
from a preceding operation, it can be pushed forward into the 
window 46 by grasping it by hand. It slides through the lock 
held in the window 34 and can now be pulled out to a suffi 
cient length and placed around a cable harness located in 
front of the tool. The loose end is then passed from in front 
through the lock 4 (FIG._21) back into the channel. In this 
connection, it strikes against the pawl 61 and pushes the latter 
back against the force of the spring 64 so that the interlock is 
opened and the rod 51 can swing back with the pawl 57. in this 
way, the free end of the strap is secured against being pulled 
out of the tool. At the same time, the pawl 49 swings back 
again into the active position, i.e., the roll 30 cannot be un 
wound further. ' 
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3. Tightening of the strap 
In order to tighten the strap, the knurled wheel 31 which is 

connected with the roll of strap 30 is turned in the direction 
indicated by the arrow 102. In this way, the strap portion lying 
at the bottom in the drawings is pulled back and can be 
tightened as desired. When the knurled wheel 31 is released, 
the strap can, however, not move back under its own elastic 
action since the locking device 48, 49 prevents the wheel from 
turning backward. The tension which has been achieved is 
therefore retained. 
Between the knurled wheel and the roll there can possibly 

be inserted a slip clutch which is adjusted to a given frictional 
force. In this way, a given tensioning force which is at all times 
the same can be obtained. 

4. Closing of the strap lock 
When the desired tension of the strap has been obtained, 

and the strap 2 is thus taut around the harness l, the locking of 
the lock can take place. This is effected in the manner that by 
pushing in the pin 81 (FIG. 16), the head of the handle 29 is 
brought against the swing lever 74 and the handle 29 is then 
pulled back and the ram 44 (FIG. 15), 22 is thus pushed up. 

FIG. 15 shows the handle 29 after it has already moved over 
a certain distance. It can now no longer move backward 
should it be by error released since the safety device 91 to 94 
will not permit this. Rather the handle 29 must ?rst be brought 
into the end position shown in FIG. 16 (in other functional 
relationship) before the safety device 91 to 94 permits it to 
move back. . i 

In this end position of the handle 29, the pressure ram 44 is 
in the position shown in FIG. 22. The locking of the lock has in 
this connection progressed to the stage shown on an enlarged 
scale in FIG. 9, i.e., it is completed. 

5. The Cutting off of the ?nished tie 
The handle 29 has moved back into its rest position in 

dicated in dot-dash line in FIG. 15. The pin 80 is‘ now 
depressed by means of the knob 84 and the handle 29 thus 
brought into contact with the swing lever 72. 

If the handle is pulled back, the front end 71 of the lever 72 
and thus the pusher 66 having a cutting edge 75 moved 
downward. The strap ends which appear still unsunk in FIG. 
22 are therefore cutoff and the tool can be released from the 
?nished tie. In this connection, the arrangement can be such 
that before the cutting of the ends of the strap, the pawl 49 is 
released so that the strap lying in the channel 46 does not after 
the cutting rush back because of its tension. 

In this connection, the slide block 40 is brought into its 
lower position so that the tool is‘ now again ready to receive a 
new lock as set forth under item I in the description of the 
operation. 
The tool of the invention can be modi?ed in various man 

ners as compared with the embodiments speci?cally described 
here. Thus, for instance, a relatively simple tool could consist 
simply of tongs, by which ends of a precut strap extending out 
of a lock are grasped, of a counterpressure device which upon 
the tensioning can be supported with said tongs against the 
lock and a tensioning device which effects the moving of the 
supporting device away from the tongs, and ?nally of a pres 
sure tool for pushing the pin throughthe lock. This pressure 
tool need not even form a structural unit with the tensioning 
device. 

In the case of the tool which has been especially described 
above, the tension could also be produced in some other 
manner than via the strap roll 30. For example, a simple 
clamping device could be used for the two ends of the strap 
extending rearward out of the lock, which could be connected 
in the same way as the swing levers 72 and 74 alternately with 

10 
the handle 29 for the purpose of tensioning. Of course, dif 
ferent handles could also be provided for the individual func 
tions. 
A further possible modi?cation consists of having the 

magazine open laterally into the window 34 rather than being 
placed in front of it, and for the locks contained in said 
magazine to be directly, without any interlocking device, 
under spring pressure acting in the direction of the window so 

. that when one lock has been removed from the window, the 
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next is automatically fed from the side. If locks which are not 
integral from the start with pins are used, another magazine 
can be provided for the pins. In this connection, it would also 
be possible not to store the pins individually, but to hold them 
in stock for instance in the form of a wire rod from which in 
each case a piece of suitable length is cut off and introduced 
into the lock. 

In many cases it is possible not to make the cable harness on 
the spot but to produce it previously on a separate assembly 
table. In such cases, use is made advisedly of stationary tools 
in connection with which the functions described above in 
connection with the hand instrument can be effected by 
mechanical drive. 

Iclaim: 
l. A method of tying an elongated bundle of cables or the 

like by means of a deformable plastic strap taken from imper 
forate stock, comprising the steps of providing a pin and a lock 
having a straight passageway therethrough and at least one 
bore therein of a diameter substantially larger than that of said 
pin, said bore extending substantially transversely of said 
passageway and having a beveled outer end, positioning said 
lock adjacent to said elongated bundle of cables with said 
passageway extending substantially transversely to the longitu 
dinal direction of said elongated bundle of cables, placing said 
strap around said cables and tensioning said strap while ac 
commodating strap material in said passageway of the lock, 
causing said pin to penetrate said bore of the lock and engage 
said strap material to force a portion thereof in cup-shaped 
form through said bore into said beveled outer end of the bore 
with one end of said pin positioned therein, and deforming 
said one end of the pin in said beveled portion of the bore to 
securely fasten said strap to said lock. ’ i 

2. In a method of tying a bundle of cables or the like by 
means of a strap taken from the imperforate stock, the steps of 
providing at least one pin and a lock having a slot therein and 
further having at least one bore extending substantially trans 
versely to said slot, said bore of the lock having an enlarged 
portion, placing said strap around said cables and accom 
modating at least one end of said strap in said slot of the lock, 
tensioning said strap around said cables, causing said pin to 
penetrate said bore of the lock and engage at least said one 
end of the strap, subjecting said pin to axial pressure so as to 
plastically deform and upset said pin by forcing material 
thereof into said enlarged bore portion, and maintaining said ‘ 
pin in engagement with said strap to secure the strap to said 
lock. ' 

3. In a method of tying a bundle of cables or the like by 
means of a strap taken from imperforate stock, the steps of 
providing at least one pin and a lock having a slot therein and 
further having at least one bore extending substantially trans 
versely to said slot, said lock being integral with said strap at 
one end of the latter, placing said strap around said cables, ac 
commodating the other end of said strap in said slot of the 
lock, tensioning said strap around said cables, causing said pin 
to penetrate said bore of the lock and engage and penetrate 
said other end of the strap, and maintaining said pin in engage 
ment with said strap to secure the strap to said lock. 


