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1. 

This invention relates to improvements in de 
vices for corrugating Wire. 
In the manufacture of non-skid rubber trac 

tion members, it has been found desirable to en 
ploy helical coils made of corrugated, relatively 
hard steel wire. Much difficulty has heretofore 
been experienced in the use of corrugated coils 
made by conventional methods. This difficulty 
has been due to the fact that prior methods of 
corrugating not only bent the Wire, but also 
stretched the wire to such an extent that its 
strength was greatly reduced and to Such an ex 
tent as to render the wire relatively brittle. 
For use in tires a relatively thick Wire, having 

corrugations which form acute angles is desirable. 
This combination is impractical and expensive to 
produce by conventional methods, and When cor 
rugated wire of this type, stretched in a conven 
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A further object of the invention is to provide 

a device of the class described which is strong 
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tions, as set forth in the 
() 

tional corrugating process, is formed into helical 
coils, fracture frequently occurs, either during the 
coiling operation, or soon after the coil is Sub 
jected to the wear and flexure of ordinary use. 

It is, therefore, a general object of the present 
invention to provide a device for corrugating wire 
which does not result in stretching or Weakening 
the Wire. 
Another object of the invention is to provide a 

device of the class described which is capable of 
corrugating relatively large diameter wire into a 
conformation wherein adjacent extents thereof 
are in acute angular relationship and wherein 
the corrugations are relatively close together. 
A further object of the invention is to provide 

a device of the class described wherein the Wire 
is corrugated by the use of roll members which 
are freely rotatable. 
A further object of the invention is to provide 

a device of the class described wherein the cor 
rugating roll members automatically intermesh 
at properly timed intervals and in a predeter 
mined spacial relationship. 
A further object of the invention is to provide 

a device of the class described having a pair of 
spaced, identical gears fixedly mounted on each 
of two parallel shafts, the gears of one shaft 4 
meshing with the gears of the other shaft and 
the gears of each shaft rotatably Supporting a 
plurality of corrugating rolls, said rolls having 
their opposite ends journaled in recesses formed 
in the facing inner end surfaces of corresponding 
teeth. 
A further object of the invention is to provide 

a device of the class described wherein the inter 
mediate portions of the corrugating rolls are ro 
tatably supported against deformation, 
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and durable, simple in construction, efficient in 
operation, and which is otherwise well adapted 
for the purposes described. 
With the above and other objects in view, the 

invention consists of the improved device for cor 
rugating Wire, and all of its parts and combina 

claims, and all equiva lents thereof. 
In the drawing accompanying and forming a 

part of this Specification, wherein is shown one 
complete embodiment of the preferred form of 
the invention and wherein the same reference 
characters indicate the same parts in all of the 
WeWS: - 

Fig. 1 is a front perspective view of the im 
proved Wire corrugating device; 

Fig. 2 is an enlarged fragmentary vertical sec 
tional view taken approximately along the line 
2-2 of Fig. 1 and showing a wire being corru 
gated by the device; and 

Fig. 3 is a side elevational view on a smalle 
Scale taken approximately along the line 3-3 of 
of Fig. 2 with the upper gear removed, parts be 
ing broken away and shown in section. 

Referring more particularly to Fig. 1 of the 
drawing, the numerals 5 and 6 indicate a pair of 
Spaced bearing blocks which rotatably support a 
pair of Spaced parallel shafts 7 and 8. The blocks 
5 and 6 are Suitably supported on a base 9. 

Fixedly mounted on the shaft 7 are a pair of . 
Substantially identical spaced gears iO and if, the 
teeth of which are in alinement as shown. 
Similarly mounted on the shaft 8 are a pair of 
Spaced gears 2 and 3 which are substantially 
identical with gears ) and and which mesh 
With said gears respectively. The shaft 7 may be 
connected to any suitable source of rotative power. 

Fixed to the shaft 7 between the gears O and 
is an intermediate gear 4 formed with teeth 

5 having a pitch identical with and positioned in 
alinement with the teeth of the gears to and . 
The teeth 5 are relatively short and are each 
formed Wtih a transversely extending arcuate re 
cess 6 at their outer ends as shown in Fig. 2. A 
gear 7 which is substantially identical with the 
gear 4 is fixed to the shaft 8 between the gears 
12 and 3. The teeth 8 of the gear T are alined 
With the teeth of the gears 2 and 3 and are 
formed with transversely extending arcuate re 
ceSSes 9 at their outer ends. 
The inner end faces of the teeth of the gears 
, , 2 and 3 are each formed with a cylin 
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drical recess 20, the margin of which registers 
With the Surface of one of the arcuate recesses 
6 or 9 in the adjacent intermediate gear. A 

preferably cylindrical roller 2 is journaled at its 
ends for free rotation in an opposing pair of re 
cesses 28, as shown in Fig. 3. An intermediate 
portion of the roller 2 is positioned in the arcu 
ate groove (6 or 9), the surface of which is in 
registration with the recesses 20 in which Said 
roller is journaled. Each roller 2, while resting 
in its groove in contact with the Surface thereof, 
is free to rotate therein. 
For each tooth in the gear 9, there is a cor 

responding and allined tooth in the gears 4 and 
f, as well as a roller member 2. Similarly, for 
each tooth in the gear 2 there is a correspond 
ing and alined tooth in the gears 1 and 3, as 
well as a roller member 2. 
In operation, the shaft T can be operated in 

either direction to permit the feed of wire to be 
supplied from one side or the other of the device. 
As the shaft and the gears thereon rotate, the 
gears 2 and 3 are simultaneously rotated be 
cause they are in mesh with the first mentioned 
gears. Rotation of the gears (, , 2 and 3 
causes the rollers 2 carried thereby to intermesh, 
as shown in Fig. 2, without coming in contact 
with each other. When a piece of straight Wire 
22 is fed into the device, the wire is bent into a 
corrugated conformation as shown. The rollers 
2 are supported against deformation during Said 
operation by the teeth of the gears 4 and . 
As the bending of the wire 22 takes place due 

to the intermeshing of the rollers 2, there is no 
stretching of said wire. This is due to the fact 
that the rollers 2 are free to rotate. For exam 
ple, when the roller 2i in the center tooth of the 
gear 7 (see Fig.2) moves upwardly between the 
rollers 2 of the teeth of the gear 4 on each side 
thereof the wire 22 is bent into an inverted V 
shape as shown. Since this V-shaped extent is 
longer than a straight extent having a length 
equal to the distance between two adjacent rollers 
2 of the same gear, a certain amount of Wire 
must be added to form said V-shaped extent. 
Since the rollers 2 are free to rotate and do not 
grasp the wires in a ciamping manner to prevent 
an additional length of wire from being pulled 
in, but rather aid in the pulling in of the neces 
sary wire, the wire 22 is readily bent into the de 
sired conformation by said rollers Without any 
stretching, and the corrugations, Which are close 
together, are made without excessive elongation 
of the Wire. 
As shown in Fig. 2, the relationship between the 

pitch of the gear teeth to the diameter of the 
gears is preferably such that the wire 22 does not 
come into pressure contact with more than three 
of the rollers 2 at any one time. This prevents 
the wire 22 from being unduly restrained and 
allows said wire to be readily drawn in by the 
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rotatable rollers 2 with no substantially grip 
ping contact. It is obvious that by varying the size and pitch 
of the gears or by varying the diameter of the 
radial position of the rollers 2, a wide variety 
of corrugated shapes can be selectively produced. 
The corrugation shown is only illustrative and 
can be made with greater or lesser angularity as 70 
desired. Similarly, the improved device is adapt 
able for use with wires of any diameter. 
various other changes and modifications may 

be made without departing from the spirit of 
the invention, and all such changes are contem 75 

4 
plated as may come within the scope of the 
claims. 
What I claim is: 
1. In a device for corrugating wire or the like, 

a pair of Spaced parallel rotatable shafts; a first 
gear fixedly mounted on the first of said shafts, a 
Second gear fixedly mounted on said first shaft 
adjacent said first gear, said second gear having 
teeth which are shorter than but which have sub 
stantially the same pitch as and which are in 
alinement with those of the first gear, the end 
Surfaces of the teeth of said first gear adjacent 
Said Second gear being formed with bearing re 
cesses; a plurality of freely rotatable rollers each 
having one end journaled in one of said bearing 
receSSes and having an intermediate peripherai 
Wall portion thereof in contact with the teeth of 
Said Second gear, said rollers extending parallel 
With Said shafts; a third gear fixedly mounted 
On the Second of said shafts and meshing with 
Said first gear; a fourth gear fixedly mounted on 
said Second shaft adjacent said third gear, said 
foLirth gear having teeth which are shorter than 
but which have Substantially the sane pitch as 
and which are in a linement with those of the 
third gear, the end Surfaces of the teeth of said 
third gear adjacent said fourth gear being formed 
with bearing recesses; a plurality of freely rotat 
able rollers each having one end journaled in said 
bearing receSSes and having an intermediate pe 
ripheral wall portion thereof in contact with the 
teeth of said fourth gear; journal means on said 
first shaft for supporting the other ends of the 
rollers which are journaled in the bearing re 
cesses of the first gear; and journal means fixed 
to said second shaft for Supporting the other ends 
of the rollers which are journaled in the bearing 
recesses of the third gear, the rollers associated 
with the first and second gears being movable 
into and out of Spaced interneshing relationship 
with the rollers associated with the third and 
fourth gears as said shafts are rotated. 

2. In a device for corrugating Wire or the like, 
a pair of Spaced parallel rotatable shafts; a first 
gear fixedly mounted on the first of Said shafts, 
a second gear fixedly mounted on Said first Shaft 
adjacent said first gear, Said Second gear having 
teeth which are shorter than out which have 
substantially the same pitch as and which are in 
alinement with those of the first gear, the teeth 
of Said Second gear each being formed With a 
longitudinal groove in its top Surfaces and the 
end surfaces of the teeth of said first gear adja 
cent said second gear being formed with bear 
ing recesses; a plurality of freely rotatable rollers 
each having one end journaled in one of the 
bearing recesses of Said first gear and having an 
intermediate peripheral wall portion thereof 
positioned in the groove of one of the teeth of 
said second gear, a third gear fixedly mounted 
on the second of said shafts and meshing with 
said first gear; a fourth gear fixedly mounted On 
said second shaft adjacent said third gear, said 
fourth gear having teeth which are Shorter than 
but which have substantially the same pitch as 
and which are in a linement with those of the 
third gear, the teeth of said fourth gear each 
being formed with a longitudinal groove in its 
top surface, and the end surfaces of the teeth 
of said third gear adjacent said fourth gear be 
ing formed with bearing recesses; a plurality of 
freely rotatable rollers each having One end jour 
naled in the bearing recesses of said third gear 
and having intermediate side Wall portions there 
of positioned in the groove of one of the teeth of 
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said fourth gear; journal means on said first 
shaft for supporting the other ends of the rollers 
which are journaled in the bearing recesses of the 
first gear; and journal means fixed to said sec 
Ond shaft for supporting the other ends of the 
rollers which are journaled in the bearing re 
cesses of the third gear, the rollers associated 
with the first and second gears being movable 
into and out of spaced intermeshing relationship 
with the rollers associated with the third and 
fourth gears as said shafts are rotated. 

3. A device for corrugating wire or the like 
Comprising a pair of spaced parallel rotatable 
shafts; a first pair of spaced substantially identi 
cal gears fixedly mounted on the first of said 
shafts with the teeth thereof in allinement, and 
having the facing inner end surfaces of said 
teeth formed with bearing recesses; a first inter 
mediate gear fixedly mounted on said first shaft 
between said first pair cf gears, said intermedi 
ate gear having teeth which are shorter than . 
but which have substantially the same pitch as 
and which are in allinement with those of the 
first pair of gears; a plurality of freely rotatable 
rollers having their ends journaled in opposing 
bearing recesses and having intermediate pe 
ripheral Wall portions thereof in contact with 
the teeth of said first intermediate gear; a sec 
ond pair of spaced substantially identical gears 
fixedly mounted on the second of said shafts, said : 
gears meshing with the first pair of gears and 
having the facing inner end surfaces of the teeth 
thereof formed with bearing recesses; a second 
intermediate gear fixedly mounted on said sec 
ond shaft between said second pair of gears, said 
second intermediate gear having teeth which are 
shorter than but which have substantially the 
same pitch as and which are in allinement With 
those of the second pair of gears; and a plurality 
of freely rotatable rollers having their ends jour 
naled in opposing bearing recesses and having 
intermediate peripheral wall portions thereof in 
contact with the teeth of Said second intermedi 
ate gear, the rollers carried by the first set of 
gears being movable into and out of spaced in 
termeshing relationship with the rollers carried 
by the second set of gears as said shafts are ro 
tated. 

4. A device for corrugating wire or the like 
comprising a pair of spaced parallel rotatable 
shafts; a first pair of spaced substantially identi 
cal gears fixedly mounted on the first of said 
shafts with the teeth thereof in alinement and 
having the facing inner end surfaces of said teeth 
formed with bearing recesses; a first intermedi 
ate gear fixedly mounted on said first shaft be 
tween said first pair of gears, said intermediate 
gear having teeth which are shorter than but 
which have substantially the same pitch as and 
which are in allinement with those of the first 
pair of gears, the teeth of said intermediate gear 
each being formed with a longitudinal groove in 
its top surface; a plurality of freely rotatable 
rollers having their ends journaled in opposing 
bearing recesses and each having intermediate 
peripheral wall portions thereof slidably posi 
tioned in the groove of one of the teeth of said 
first intermediate gear; a second pair of Spaced 
substantially identical gears fixedly mounted on 
the second of said shafts, said gears meshing with 
the first pair of gears and having the facing inner 
end surfaces of the teeth thereof formed with 
bearing recesses; a second intermediate gear 
fixedly mounted on said second shaft between 
said second pair of gears, said second intermedi 
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ate gear having teeth which are shorter than but 
which have substantially the same pitch as and 
Which are in alinement with those of the second 
pair of gears, the teeth of said intermediate gear 
each being formed with a longitudinal groove 
in its top surface; and a plurality of freely ro 
tatable rollers having their ends journaled in op 
posing bearing recesses and each having inter 
mediate peripheral wall portions thereof slidably 
positioned in the groove of one of the teeth of 
Said Second intermediate gear, the rollers carried 
by the first set of gears being movable into and 
out of spaced intermeshing relationship with the 
rollers carried by the Second set of gears upon 
rotation of Said gears as Said shafts are rotated. 

5. A device for corrugating wire or the like 
comprising a pair of Spaced parallel rotatable 
shafts; a first pair of Spaced substantially iden 
tical gears fixedly mounted on the first of said 
Shafts. With the teeth thereof in allinement and 
having the facing inner end Surfaces of said teeth 
formed with bearing recesses; a first intermediate 
gear fixedly mounted on said first shaft between 
Said first pair of gears, said intermediate gear 
having teeth which are shorter than but which 
have Substantially the Sane pitch as and Which 
are in allinement With those of the first pair of 
gears, the teeth of said intermediate gear each 
being formed. With a semi-cylindrical longitudinal 
groove in its top surface; a plurality of freely ro 
tatable cylindrical rollers having their ends 
journaled in opposing bearing recesses and each 
having intermediate peripheral wall portions 
thereof positioned in the groove of one of the 
teeth of said first intermediate gear; a second pair 
of Spaced substantially identical gears fixedly 
mounted on the second of Said shafts, said gears 
meshing with the first pair of gears and having 
the facing inner endsurfaces of the teeth there 
of formed with bearing recesses; a second inter 
mediate gear fixedly mounted on said second 
shaft between said Second pair of gears, said Sec 
Ond intermediate gear having teeth which are 
shorter than but which have substantially the 
Same pitch as and which are in allinement with 
those of the second pair of gears, the teeth of 
said intermediate gear each being formed with a 
Semicylindrical longitudinal groove in its top sur 
face; and a plurality of freely rotatable cy 
lindrical rollers having their ends journaled in 
opposing bearing recesses and each having in 
termediate peripheral wall portions thereof posi 
tioned in the groove of one of the teeth of said 
Second intermediate gear, the rollers carried by 
the first set of gears being movable into and out 
of spaced intermeshing relationship with the 
rollers carried by the second set of gears upon 
rotation of said gears as said shafts are rotated. 

6. In a device for corrugating Wire or the like, 
a pair of Spaced parallel rotatable shafts, a first 
gear fixedly mounted on the first of said shafts, 
roller backing means fixed to said first shaft ad 
jacent said first gear, the end Surfaces of the teeth 
of said first gear which are adjacent said roller 
backing means being formed with bearing re 
ceSSes, a plurality of freely rotatable rollers each 
having one end journalled in one of said bearing 
receSSes, Said rollers extending parallel with said 
shafts, a Second gear fixedly mounted on the 
Second of said shafts and meshing with said first 
gear, roller backing means fixed to said second 
shaft adjacent said second gear, said second gear 
being formed with bearing recesses, a plurality of 
freely rotatable rollers each having one end 
journalled in the last-mentioned bearing recesses, 
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the roller backing means of each shaft having 
outwardly open seats located between the rollers 
and the shaft and rotatably supporting the rollers 
intermediate their length. 

7. In a device for corrugating wire or the like, 
a pair of spaced parallel rotatable shafts, a first 
gear fixedly mounted on the first of said shafts, 
roller backing means fixed to said first shaft 
adjacent Said first gear, the end Surfaces of the 
teeth of said first gear which are adjacent said 
roller backing means being formed with bearing 
recesses, a plurality of freely rotatable rollers 
each having one end journalled in one of said 
bearing recesses, said rollers extending parallel 
with said shafts, a second gear fixedly mounted on 
the Second of Said shafts and meshing With Said 
first gear, roller backing means fixed to said 
second shaft adjacent said second gear, Said Sec 
ond gear being formed with bearing recesses, a 
plurality of freely rotatable rollers each having 
one end journalled in the last-mentioned bearing 
recesses, the roller backing means of each shaft 
having outwardly open seats located between the 
rollers and the shaft and rotatably supporting the 
rollers intermediate their length, means on the : 
first shaft for rotatably supporting the ends of 
the rollers opposite the ends which are journalled 
in the first gear, and means on the second shaft 
for rotatably supporting the ends of the rollers 
opposite the ends which are journalled in the 
Second gear. 

8. A device for corrugating Wire or the like 
comprising a pair of Spaced parallel rotatable 
shafts, a rotatable member fixed to each of Said 
shafts, a plurality of equally Spaced freely rotata 
ble rollers mounted on the periphery of each of 
said rotatable members With the axes thereof 
parallel with the axes of said shafts, the rollers 
of one of said rotatable members being movable 
into and out of spaced intermeshed relationship 
relative to the rolliers of the other rotatable men 
ber during rotation of Said members, each ro 
tatable member having spaced open seats located. 
between the rollers and the shaft and rotatably 
supporting inner portions of the rollers inter 
mediate the length of the rollers, outer portions 
of the rollers being exposed intermediate the 
length of the rollers, each of the rotatable men 
bers having peripheral roller receiving Spaces 
located between rollers and which are of Such 
depth as to provide substantial clearance between 
the bottoms of said spaces and the rollers of the 
other rotatable member when said last-men 
tioned rollers enter said spaces, and transmission 
means connecting said shafts to cause Simul 
taneous movement of said rotatable members in 
timed relationship. 

9. In a device for corrugating Wire or the 
like, a pair of spaced parallel rotatable shafts; 
a gear fixedly mounted on the first of Said shafts, 
a circular gear-like member fixedly mounted on 
said first shaft adjacent said gear and having 
teeth which are shorter than but which have 
Substantially the same pitch as and which are 
in allinement with those of the gear, the end 
surfaces of the teeth of Said gear which are ad 
jacent said gear-like member being formed with 
bearing recesses; a plurality of freely rotatable 
rollers each having one end journalled in One 
of said bearing recesses and having an inter 
mediate peripheral wall portion in contact with 
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3. 
the teeth of said gear-like member, said rollers 
extending parallel to said shafts; a gear fixedly 
mounted on the second of said shafts and mesh 
ing with the gear on the first shaft; a circular 
gear-like member mounted on said second shaft 
adjacent Said Second mentioned gear and hav 
ing teeth which are shorter than but which 
have Substantially the same pitch as and which 
are in ailinement With those of the Second nei 
tioned gear, the end surfaces of the teeth 
of said second mentioned gear-like member 
being formed with bearing recesses; a plu 
rality of freely rotatable rollers each having 
one end journalled in said bearing recesses and 
having an intermediate peripheral wall portion 
in contact with the teeth of Said Second men 
tioned gear-like member; the rollers associated 
With said gears being movable into and out 
of Spaced intermeshing relationship as said 
shafts are rotated. - 

10. A device for corrugating Wire Or the like 
comprising a pair of Spaced rotatable shafts; a 
first pair of Spaced substantially identical gears 
fixedly mounted on the first of Said Shafts With 
the teeth thereof in allinement and having the 
facing end Surfaces of said teeth formed with 
bearing recesses; a plurality of freely rotatable 
rollers having their ends journalled in said bear 
ing recesses; means rotatable with said first shaft 
and located between said first pair of gears hav 
ing spaced open seats engaged by intermediate 
portions of the rollers to rotatably support the 
same; a second pair of Spaced Substantially 
identical gears fixedly mounted on the Second 
of said shafts meshing with Said first pair of 
gears and having the facing end Surfaces of 
the teeth formed with bearing recesses; a plus 
rality of freely rotatable rollers having their 
ends journalled in Said last-mentioned bearing 
recesses; means rotatable with said second shaft 
and located between said second pair of gears 
having spaced open seats engaged by intermedi 
ate portions of said last-nerationed rollers and 
rotatably supporting the same; the rollers care 
ried by the first set of gears being movable into 
and out of intermeshing relationship with the 
rollers carried by the second set of gears as said 
shafts are rotated. 

DAVID E. CROOKER. 

References Cited in the file of this patent - 
UNITED STATES PATENTS 

Date Number Nare 
242,616 Edge -------------- June 7, 1881 
383.250 Robinson --------- May 22, 1888 
626,183 Martin ------------ May 30, 1899 

1,246,145 Nelson ------------- Nov. 13, 1917 
365,258 Lundin ----------- Jan. 11, 1921 

1732,450 Vance ------------ Oct. 22, 1929 
1960,732 Dunwoodie --------- May 29, 1934 
2,148,914 Terhaar ---------- Feb. 28, 1939 
2,408,666 Mallard ----------- Oct. 1, 1946 

FOREIGN PATENTS 
Number Country Date 

81,284 Germany --------- May 23, 1895 
21,445 Great Britain ------ Sept. 28, 1896 
434,140 France ------------ Nov. 17, 1911 
523,906 Germany ---------- Apr. 29, 1931. 


