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UNITED STATES 

2,091,540 

PATENT OFFICE 
2,091,540 

MEANS FOR MAKING RENFORCEMAENT 
WRE CAGES 

William A. Whiting, Southgate, Calif., assignor to 
American Concrete & Steel Pipe Company, a 
corporation of Delaware 
Application July 18, 1936, Serial No. 91,43 

5 Claims. 

This invention relates to the art of making 
wire reinforcement members or cages for use 
in concrete structures such as concrete pipe Sec 
tions in which such reinforcement usually con 
sists of Wire wound in helical form to form 
What has been termed a cage. This cage may 
consist of an inner winding of wire and a spaced 
outer winding of wire, the outer winding being 
either concentric to the inner winding or ellipti 
cal in shape, the Wire of the narrow portion 
of the ellipse being welded or otherwise secured 
to the Wire of the inner winding. In both forms 
of cage, just referred to, the cage may be also 
provided with longitudinally extending Wires 

5 forming additional reinforcing members for the 
cage. The machine, herein described, is par 
ticularly designed for winding wire in either cir 
cular or elliptical form to produce such reinforc 
ing cages for use in the manufacture of concrete 
pipe Sections. 

It is a primary object of this invention to pro 
vide an improved type of reinforcement cage 
winding machine for use in connection with the 
making of concrete structures which Will auto 
matically and Symmetrically Wind reinforcing 
wire into the form of a cage of the character 
above referred to. It is a further object of this 
invention to provide a machine which is capable 
of winding either circular or elliptical reinforce 
ment wire cages either separately, or first an in 
ner circular winding and an outer elliptical Wind 
ing or vice versa. It is a further object to pro 
vide a machine which is capable of Winding 
spaced concentric circular windings of wire to 
form a cage. 

It is also an object to provide a suitable Wire 
feeding device capable of accommodating differ 
ent size reinforcement wire and which is capable 
of feeding the wire at a desired tension. As a 
part of this feeding device it is an object to pro 
wide an arm which is capable of pre-bending the 
Wire before it is wound upon the drum, Such 
pre-bending mechanism being automatically ad 
justable to the different curves in the Winding of 
an elliptical cage. 

It is still a further object to provide a cage 
winding machine wherein the drum upon which 
the reinforcement wire is wound is semi-collapsi 
ble in order to facilitate removal of a completed 
wound wire cage and it is a particular object of 
the invention to provide improved means for thus 
semi-collapsing the Winding drum of the cage 
machine. - 

It is a still further object to provide improved 
means for spacing concentrically wound circular 

(C. 140-92.2) 
cages, and it is also an object to provide im 
proved means for spacing an outer elliptically 
Wound cage from an inner circular cage. It is 
another object to provide improved means for 
holding reinforcing wires running longitudinally 
of the Winding drum whereby such holding means 
are Self-adjusting to accommodate the stress of 
the Crimping of the longitudinal wires. 

Fig. 1 is a plan view showing a preferred form 
of apparatus used in carrying out my invention; 

Fig. 2 is an end elevation of the apparatus 
shown in Fig. 1; 

Fig. 3 is an enlarged end elevation partially in 
section of the wire feeding mechanism showing 
itS use in connection with the winding of an 
elliptical cage; 

Fig. 4 is an end elevation of the winding drum 
showing the semi-collapsible segments of the 
drum and showing one segment with the outer 
post removed and the annular ring partly broken 
aWay; 

Fig. 5 is a fragmentary Sectional view of One 
Of the Semi-collapsible segments of the Winding 
drum; 

Fig. 6 is a longitudinal section on line 6-6 of 
Fig. 5, illustrating a form of collapsing mecha 
nism shown in extended position; 

Fig. 7 is a view similar to Fig. 6 showing the 
mechanism in collapsed position; 

Fig. 8 is an end elevation partly in section of 
a modified form of Winding drum; 

Fig. 9 is a fragmentary end elevation of a por 
tion of the winding drum showing the spacers 
used for Winding concentric cages and showing 
the hand, or cross, wire pins, the spacers, eye 
members, and hand wire pins being exaggerated; 

Fig. 10 is a longitudinal Section on line C-0 
of Fig. 9, showing the Spacer used for separating 
concentrically Wound Wire cages; 

Fig. 11 is a sectional view of a hand wire pin 
mounting on line - of Fig. 9; 

Fig. 12 is a sectional view of a hand wire pin 
mounting on line A 2-2 of Fig. 11; 

Fig. 13 is a face view of a spacer used for Wind 
ing concentric circular wire cages, the spacer 
being shown in extended position; 

Fig. 14 is a similar view of the spacer shown in 
Fig. 13 in collapsed position; 

Fig. 15 is a sectional view of the spacer, taken 
on the line 5-5 of Fig. 13; and 

Fig. 16 is a diagrammatic view showing a man 
ner of connecting an inner circular cage and an 
outer elliptical cage. 

Referring to the drawings “A” generally indi 
cates the winding drum which is supported by 
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rollers and 2 on foundations 3 and 4, and 
by bearing 5 on foundation 6. 'B' generally 
indicates the wire feeder which operates on 
trackS 8 and is propelled by a motor and re 
duction gears generally indicated by 9 which 
Operate a chain 20 attached to the feeder. “C’ 
generally indicates a wire holder operating on 
tracks 2. 
The winding drum 'A' comprises an outer 

Winding drum composed of segments 22 which are 
mounted on an inner drum 23 supported on a 
shaft 24, the drum 23 being further supported on 
the Shaft braces 25. In the preferred form of 
this in Vention five of the segments 22 forming the 
Outer or Wire Winding drum are rigidly mounted 
On the inner drum 23 by means of an annular 
ring 3 at each end of the drum mounted upon 
radially disposed posts 3. 
The Segmental members generally indicated by 

22 include across supports 26, a central column 2 
and angle bars 28 and 29. 
Seven of the Segmental members 22 are radially 

slidably mounted on the inner drum 23, the posts 
2 being provided with guides 27 adapted to en 
gage a Corresponding engaging member on the 
postS 3 (not shown). In the slidable segments 
22 the postS 27 are mounted on a longitudinal H 
beam 32 which rests upon pneumatic tubes 33 and 
34 which are carried within a U beam 35. The 
bean 35 is Supported by suitable longitudinal 
WOOd Supports 36 resting on the inner drun 23 
and Secured thereto in any suitable manner. 
Pivotally mounted at 37 and 38 (Fig. 6) on - 
bean 32 are links 39 which support parallel lock 
ing bars 4, the links being connected to each 
Other by pins i and 42. In their extended posi 
tion shown in Fig. 6, the lower ends of the links 
39 are adapted to engage flanges 35' on U beam 35 
to hold the segments 22 in extended or outward 
position. The links 39 are also pivoted on the 
locking bar 40 by pins 43 and 44. The bar 4 is 
provided with handle portions 45. 
The tubes or pneumatic members 33 and 34 are 

Supplied With air by means of pipes (6 and 4 
which are connected with an air hose 48 mounted 
Within the inner drum 23 and which is provided 
With a Suitable valve connection 49 which may be 
attached to an air hose connected to a source 
Of COmpressed air. 
Although the invention has been described as 

embodying Seven movable drum segments and 
five rigidly mounted segments, in fact any num 
ber of SegmentS may be used to form the drum 
and of these any number may be movably 
mOUnited. 
In Fig. 8 is shown a modified form of collapsible 

Segmental Winding drun in which the outer drun 
Segments are mounted upon an inner box-like 
frame 6, one of the Segmental Sections 6 is 
rigidly mounted upon this inner frame structure. 
Segmental portions $2 and 62a are pivotally 
In Ounted on the inner frame 6 at 63 and 63 
respectively. A bolt 64 having a nut 65 and spring 
54' serves to yieldingly hold the Segments 62 and 
62a inwardly. Opposed to this action is post 66 
COOperating With pneumatic tubes 6 and G8 
which are carried. On the inner frame 6 and Which 
may be connected to a Suitable source of com 
pressed air for inflation in order to swing one end 
of the segment outwardly. Segment 69 is pro 
vided with a bolt 7, nuts 7 f and spring 72 which 
tends to pull the Segment inwardly toward the 
frame. This Segment carries postS 3 which rest 
On pneumatic tubes 74 and 75 which may be con 
nected to a Suitable Source of compressed air for 

2,091,540 
inflation of the tubes to move the segment out 
Wardly. 
The wire feeder generally indicated by 'B' 

ConsistS of a car 8 having wheels 8 adapted to 
ride On tracks 8. The car is automatically pro 
pelled along the track by means of chain 20 at 
tached thereto as has been pointed out. It may 
also be propelled manually by means of hand 
Wheel 82 cooperating With chain 2. Mounted 
upon the car is a motor 83 which is connected by 
a chain 8: which drives suitable reduction gear 
means 85. Mounted on the car is a wire feeding 
and straightening device comprising rollers 87, 
88, 89, 9, 98, 92, 93, 94 and 95. With the excep 
tion of rollers 89, 9 and 93 the rollers are driven 
from power SUpplied by motor 33. The rollers 
contain tWO grooves, one at 96 and one at 98' as 
Shown in Fig.1, the grooves being of different size 
in order to accommodate differentsize reinforcing 
Wires. The upper rollers 87, 89, 9, 93 and 94 
are vertically adjustable with respect to the lower 
rollerS as indicated by botS 9. 
Mounted on car 8 between the wirestraighten 

ing and feeding mechanism 86 and the wire 
holder 'C' is a wire guiding device 98 supported 
by a frame 98. The guiding device carries hori 
Zontally disposed rollers mounted in sets of pairs 
Showin at 99, 60, 8 , S2, E3, 4 and a pair of 
Vertically disposed rollers indicated at 5. This 
device also embraces a pivoted arm 6 which 
carries rollers 7 and 8. By changing the posi 
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tion of the arm it may be used to straighten the , 
Wire aS it cOneS. from the Wire holder. 
like plate 69 having holes therein is adapted to 
receive a pin or projection on the arm for holding 
the arm in a desired position. 
MOU Inted upon the Side of the Wire feeder. 'B' 

is a Wire feeding arm pivotally mounted at 
. The arm is vertically adjustable by means 

Of the ScreW 2 and hand. Wheel 3. At the outer 
end of the arm O is pivotally mounted a head 
4 which carries rollers 5 and 6. Extending 

from the head 4 is an arm having a bolt 7' 
for vertically adjusting the head fill with respect 
to the arm . Pivotally mounted on head 4 
is a member 8 carrying roller 9 and carrying 
bolt 20 operated by hand wheel 2 which oper 
ates on arm 22 of head 4 in order to vertically 
adjust the member 8 on the head. The arrih 

also carries a sliding contact or guide mem 
ber 23. 
This wire feeding arm ?o is free to move up 

Wardly to Ward the Winding drum. 'A' as the Wind 
ing wire is tensioned by the pull of the winding 
drum upon it. The upward movement of the arm 
is limited by the Sliding contact or guide mem 
ber 23 which is adapted to ride upon the drum 
or the wire which has been wound about the drum. 
Downward movement of the arm is limited by 
wheel 3 on Screw 2. By adjusting the rollers 
at the end of the arm the wire may be pre-bent 
to any desired Curvature before it is Wound about 
the drum. Thus by bending the Wire in a curve 
having a Smaller radius than the curvature of the 
winding drum a resulting tight winding of the 
Wire about the drum is insured, the pull of the 
Winding drun taking out the excess curvature of 
the wire. This pre-bending of the wire also pre 
vents the Wire from flattening out between spacers 
in the process of Winding spaced cages. . . 

Also, in Winding an elliptical cage, the curva-. 
ture placed in the Winding wire is made to vary. 
according to the ellipse to be wound by reason 
of the fact that the sliding contact member 23 
rides upon the Spacers forming the ellipse before 
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2,091,540 
the wire has been wound upon the drum and 
subsequently, after a round or two of wire has 
been wound, it rides upon the wound wire forning 
the ellipse. This causes the arm ) to pivot in 

5 a vertical plane and tends to change the curva 
ture placed in the wire prior to its being wound 
upon the drum. 
Wire sufficient, for the Winding of one layer of 

Wire on the winding drum or other desirable 
10 quantity is carried on the wire holder “C” which 

comprises a frame 24 having mounted thereon 
Wheels 25 adapted to ride on tracks 2. The 
frame 24 supports a wire holding frame 26 
Which supports a coil of Wire 2. In the opera 

15 tion of the wire feeding mechanism, wire 28 
is fed manually through the roilers carried by 
wire guiding device 98, the end being inserted 
between rollers 87 and 88 of the driving and 
feeding mechanism 86. The motor is then start 

20 ed to pull the Wire through the various rollers 
until it is in the position shown in Fig. 3. By 
means of adjusting the outer member 8 on arm. 

vertically With respect to the rest of the 
arm the Wire may be bent at any desirable Curva 

25 ture before being wound upon the winding drum. 
The feeding mechanism 86 can be adjusted to 
feed the wire to the winding drum at a speed 
slightly less than the speed at which the winding 
drum draws upon the Wire, thereby creating 

30 Sufficient tension in the Wire to insure a tight 
wrapping of the wire about the winding 
drum 'A'. 

After the feeding mechanism. 83 has been 
threaded, sufficient Wire is run through the ma 
Chine to enable the workmen to attach the Wire 
to the end of the drum where the wire winding 
is to begin. The wire feeder generally indicated 
at 'B' is placed at the proper position on the 
tracks 8 and both the drum and the feeding 
mechanism are started. As the Winding pro 
gresses the Wire feeder 'B' automatically is 
propelled along the track at the proper speed by 
means of the driven chain 20. 
Drum Segments 22 also have mounted thereon 

at each end so-called hand pins 29 which are 
adapted to hold the ends of what are termed 
hand Wires, or Cross Wires, when it is desirable 
to use wires extending longitudinally of the drum. 
These pins are mounted in a housing 33 having 
angular shoulders 32 and 33 and are Slidably 
Secured to the di'un segments by means of tracks 
f34 and 35. The pins 29 have annular grooves 
36 and 36' into which a ball 37 may be thrust 
by spring 38. The spring and ball are held by 
means of screw plug 39. Thus the pin may be 
held in either an extended or lowered position by 
means of this mechanism. The pins 29 extend 
through longitudinal slots 40 in the drum seg 
ments. 
Mounted on housing 30 is a rod & which is 

slidably mounted in a bracket f 42. The rod car 
ries spring 43 between the bracket and pin 
housing. From this description it can be seen 
that the hand pins are longitudinally slidable with 

65 respect to the drum segments 22 in the slots 40. 
For the purpose of Winding spaced concentric 

layers of wire the drum segments are provided 
with eye members 47 and 47. The members 
47 are carried by detachable ring 48 at the end 

70 of the drum from which the wire cage is removed 
after being wound. The eye members 4' are 
mounted directly on the drum segments 22 at the 
other end of the drum. These eye members may 
be mounted either inWardly or outWardly with 

75 respect to pins 29, Adapted to fit inside these 
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3 
eye members, as illustrated in Fig. 9, are the 
Spacers generally indicated at 49 comprising 
parallel channel members 50 connected by a 
plurality of links 5 pivotally connected at each 
end to the channel members. 
is shown in extended position, held in that posi 
tion by means of pins 52. If desirable, pneu 
natic tubes Such as heretofore described may be 
used to hold the spacers in extended position, 
Fig. 10 illustrates the use of the spacers in 
Winding concentric layers of Wire at predeter 
mined distances apart and also illustrates the use 
of the hand wire pins 29. In Winding reinforce 
ment cages it is often desirable to Wind a layer 
Of Wire as at 54 upon the drum and then string 
hand wires or cross wires preferably looping the 
ends of the wire about the pins 29. A second 
Willding is then made as shown at 55. This 
Creates the marcel-like effect shown in Fig. 10 
in the Cross Wire or hand wire. This crimping 
of the hand Wires is compensated for by the lon 
gitudinally slidable pins 29 which move inwardly 
against Spring 43. A spacer may then be placed 
Over the last Winding of wire and inserted in 
brackets 47 and 47 whereupon an outer cage 
may be WOund aS Was done in Winding the inner 
Cage. 
My invention is also adaptable for first wind 

ing a circular cage and then a spaced outer el 
liptical cage. For this operation different size 
Spa CerS are employed as in Fig. 3 and Fig. 4. 
The drum segments 22 carry eye members 57 
and 58' mounted thereon at the inner end of 
the drum as heretofore described which are sim 
ilar to those carried by the ring 48a and shown 
at 5 and 53 at the outer end of the drum. 
The Spacers, which may be of any desired con 
struction, are indicated at 60, 6t, 62 and 63. 
The Spacers are of varying size and adapted to fit 
into the eye members 59. The spacers, with 
exception of the Spacers indicated at 60 Which 
are merely bal'S, are formed of three parallel bars 
Spaced by means of Straps to form a triangle in 
CrOSS Section. They are graduated in size so that 
When placed in proper position, as shown in Fig. 
4, a Wire Wound about them will form a true 
eilipse. 
The method of making cages comprising an 

inner circular cage and an outer elliptical cage 
includes the additional step of manually insert 
ing a minimum number of bars 70 (Fig. 16) lon 
gitudinally of the Winding drum after the two 
Windings have been made between the inner cage 

and outer cage 72 at the portions where the 
Cages tend to converge and welding the inner and ; 
Outer cages to these bars in order to hold them 
in proper relationship after they have been re 
noved from the Winding drum. 
In the Operation of the invention Wire from the 

wire holder “C” is threaded through the wire 
feeding mechanism, 'B' and wound about winding 
drum 'A'. After one Winding of wire has been 
placed about the drum 'A', cross wires may be 
Secured about the pins 29 if desired, or spacers 
AA9 may be installed and a second concentric cage 
may be Wound at a Spaced distance from the first. 
If it is desired, a Second cage elliptical in shape 
may be wound in place of either of the former op 
erations and if Such is desired to be done the el 
liptical Spacers may be placed in position afford 
ing a base upon which to wind the outer or ellip 
tical cage. If, after the first Winding or cage has 
been put upon the drum it is desired to use the 
hand wires as in Fig. 10, shown at 56, a second 
Winding as shown at 55 may be Wound around 

In Fig. 13 a Space 
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4. 
the hand wires. The spacers 49 may then be 
employed as illustrated in Fig. 10 and the process 
repeated for an outer cage. These are nerely 
Some of the many possible combinations of cage 

5 design which may be made upon the apparatus 
described herein. 

After the desired cage has been Wound upon 
the winding drum. 'A', it may be easily removed 
by suitable tackle, after the segmental collapsible 

10 members 22 have been collapsed. This is done by 
pulling out the locking bars 39 to the position 
shown in Fig. 7. Air is then allowed to escape 
from the tubes 33 and 34, thus allowing the seg 
mental members 22 to collapse or move inwardly 

15 of their own weight, when brought into a position 
at the upper end of the drum by revolving the 
winding drum 'A'. The cage structure may then 
be removed from the winding drum 'A'. 

After the cage has been removed and before a 
20 second cage has been started, the tubes 33 and 

34 are inflated forcing out the collapsible Seg 
ments 22 into a position to form a circular Outer 
Winding drum. The locking bar 33 is then forced 
into position as shown in Fig. 6 in order to relieve 

25 the pressure on the tubes 33 and 34 and hold the 
segments 22 in position during the Winding Oper 
ation. 

I claim as my invention: 
1. In combination with a winding drum of a 

30 cage winding machine of the class described: wire 
straightening and feeding rollers; means for driv 
ing some of said rollers; an adjustable arm mem 
ber mounted adjacent said rollers; an adjustable 
head mounted on the end of Said arm; an upper 

85 and a lower roller mounted on said head; a mem 
ber pivotally and adjustably mounted on said 
head; and a wire-bending roller mounted on said 
last named member. 

2. In a wire cage Winding machine: a Support 

2,091,540 
ing member; an arm pivotally mounted on said 
Inember; a head pivotally mounted on said arm; 
rollers on said head arranged to receive Wire 
therebetween; a jaw pivotally mounted on the 
head; a Wire bending roller mounted on said jaw; 
and means for adjusting the jaw on the head to 
Vary the relationship of said bending roller to 
the rollers on the head. 

3. In a wire cage winding machine; a support 
ing member; an arm pivotally mounted on said 
member; wire engaging rollers mounted on said 
arm; a member pivotally mounted on said arm; 
a Wire bending roller on said last named member 
and means for adjusting the position of the last 
named roller With respect to the other rollers. 

4. In combination. With a Winding drum of a 
cage winding machine of the class described: a 
Wire feeding car adapted to move longitudinally 
of Said Winding drum; Wire feeding and straight 
ening rollers adjustably mounted on said car; 
means for driving some of said rollers; a Wire feed 
ing arm pivotally mounted on Said car; means 
mounted on said arm for bending the wire; and a 
can member on said arm adapted to ride on said 
Winding drum. 

5. In combination with a winding drum of a 
cage winding machine of the class described: a 
wire feeding car adapted to move longitudinally 
of said winding drum; Wire feeding and Straight 
ening rollerS adjustably mounted. On Said Car; 
Ameans for driving some of Said rollers; a Wire 
feeding arm pivotally mounted on said car; means 
mounted on said arm for bending the Wire; and 
means for automatically moving Said arm in a 
plane at Substantially 90 degrees to the axis of the 
winding drum to compensate for the Winding of 
non-circular cages. 

WILLIAM. A. WHITING. 

5 

0. 

5 

20 

25 

30 

35 


