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The invention Irelates to machines for twisting 
metallic bars or rods and more particularly for 
helically twisting two adjacent steel bars or rods 
together for use in concrete reinforcement and 
the like. The object of the invention is to pro 
vide a machine of simple construction whereby 
the twisting of the bars or rods will be effected 
with maximum efficiency. The invention con 
tenglates particularly, the provision of novel 
mechanism in which the twisting operation is 
automatically controlled in accordance with pre 
determined requirements, and whereby a definite 
controlled recoiling operation is effected at the 
end of tie twisting Operation. Other more spe 
cific objects will appear from the description 
hereinafter and the features of novelty will be 
pointed out in the claims. 

In the accompanying drawings, which illus 
trate an example of the invention without defin 
ing its limits, Fig. 1 is a plan view of the novel 
twisting nachine; Fig. 2 is an enlarged cross 
section thereof on the line 2-2 of Fig. 1; Fig. 3 
is a similar view on the line 3-3 of Fig.1; Fig. 4 
illustrates the helically twisted bars or rods as 
produced by the novel machine; Figs. 5 and 5a 
are diagrammatic views which together show the 
complete layout; Fig. 6 is an enlarged detail 
Section of a control valve which is utilized at vari 
cus points in the machine; Fig. 7 is a horizontal 
section on the line 7-7 of Fig. 2; Fig. 8 is a frag 
mentary detail view illustrating clamping devices 
forming part of the machine; Fig. 9 is a detail 
Section of the gripping jaws forming part of said 
clamping devices; Fig. 10 is a face view of one 

5 of Said gripping jaWS, and Fig. 11 is a detail sec-. 
tional View illustrating a control valve embodied 
in the machine at several points thereof. 
AS ShoWn in the drawings, the machine Com 

prises a supporting base 5: mounted upon beams 
f6 or the like, said base 5 being of rectangular 
oblong shape as illustrated in Fig. 1, and of any 
Suitable dimensions. At an intermediate point, 
the base F5 carries a preferably circular casing 
f fixed in place in any convenient manner and 
provided with a radially open slot 8 and having 
circular axially registering openings 9 in its op 
posite walls eccentrically located with respect to 
the casing 7 as shown in Fig. 2. A plurality 
of bearing rollers 2 are arranged in opposed 
groups about the openings 9, and are rotatably 
inclunted upon opposite walls of said casing 
So as to project toward each other as illustrated 
in Fig. 7; in the preferred arrangement the axes 
of the rollers 2 are inclined relatively to the cas 
ing walls on which said rollers 20 are journalled, 

(C. 49-49) 
the axes of the rollers 25 in the two respective 
groups converging toward each other as shown 
in Fig. 7. 
An annular member 2 is rotatably supported 

On the rollers 2 and is provided With an out 
wardly projecting radial web 22, forming part of 
or secured to a toothed gear 23, and an inwardly 
directed web 24 terminating in a hub 23 located 
in concentric relation to the naennber 2. An out 
Wardly open radial slot 86 extends from the ge 
riphery of the gear 23 to the axial bore of the 
hub 25 and is adapted to register with the radially 
open slot 8 of the casing it for the purpose to be 
more fully set forth hereinafter. A twisting 
head or bushing 22 is nilounted in the axial bore 
of the hub 25 and forms part of an annular 
flange 28 which lies in Surface engagement. With 
the illub 25 for the accommodation of screws 29 
whereby said bushing 27 is fixed interiorly of the 
hub 25. The bushing 27 and flange 28, include 
a common recess or seat 38 having its closed 
bottom in registry with the axis of the bushing 27 
and communicating with the outwardly open 
radial slot 26; the flange 23 includes an outwardly 
flaring open slot 38 which leads to the recess, or 
seat 30 as shown in Fig. 2. 
The machine further includes carriers or 

troughs 32 located in spaced longitudinal align 
ment and extending in opposite directions upon 
opposite sides of the casing 7 as shown in Fig. 2. 
he carriers or troughs 32 are Supported upon 

rollers 33 journalled in bearings 33 fixed thereon, 
said rollers 33 being arranged to traverse hori 
Zontal tracks 35 located at spaced intervals 
lengthwise of the machine as illustrated in Fig. 1. 
The tracks 35 are carried by brackets 36 mounted 
upon the supporting base 5, the arrangement 
being such that the bottoms of the carriers or 
troughs 32 are located approximately at the level 
of the recess or seat 33 of the twisting head or 
bushing 2 when the latter occupies the normal 
position shown in Fig. 2. At spaced intervals, 
preferably in contiguous relation to the brackets 
36, the carriers or troughs 32 are connected with 
the upper runs of sprocket chains 3A or their 
equivalent; the latter pass over sprocket wheels 
38 or the like rotatably mounted on the brackets 
36, and over sprocket wheels 39 or the like fixed 
upon a shaft & extending lengthwise of the ma 
chine as illustrated in Fig. 1, and journalled in 
hearings 4 on the brackets 36, as shown in Fig. 3. 
During an operative period of the machine, the 
shaft 40 is rocked on its axis to correspondingly 
actuate the sprocket chains 37 or their equiva 
lent to thereby intermittently reciprocate, the 
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2 
carriers or troughs 32 on the tracks 35 in the man 
ner and for the purpose to be more fully set forth 
hereinafter. In the illustrated example, the shaft 
40 accordingly carries an additional sprocket 
wheel 42 or its equivalent, which is operatively 
Connected by means of a sprocket chain 43 or 
the like, with a sprocket wheel 44 rotatably 

O 

mounted on one of the supporting brackets 36. 
A connecting rod or pitman 45 has its one end 
pivotally connected at 46 with the face of the 
Sprocket wheel 44, and its other end pivotally 
connected at 47 with a crank 48; the latter is 
carried by or forms part of the shaft 49 of an 
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so 

25 

so 

35 

40 

electric motor. 50 or equivalent source of power 
mounted upon the base f3 as illustrated in Figs. 
1 and 3. 
The outer ends of the carriers or troughs 32 

are movable into co-operative relation to clamp 
ing means located in spaced relation to the cas 
ing it upon opposite sides thereof, whereby the 
Opposite end portions of the bars or rods are 
gripped, and clamped against movement during 
the twisting operation as will be more fully de 
scribed hereinafter. The clamping means, in 
its illustrated form, consists of stationary jaws 
Or claraps 5 Suitably mounted in the machine, 
as for instance, upon brackets 52 supported upon 
the beams. 6 which project beyond the base 5 
at opposite ends for this purpose. The afore 
said clamping means further includes movable 
jaWS or clamps 53 slidably mounted for vertical 
movement in guides 54 forming part of or Sup 
ported by auxiliary frames 56 suitably fixed upon 
the beams 6... As shown in Figs. 8, 9 and 10, 
the jaws 5 and 53 are preferably provided in 
the end or active faces, with recesses in which 
clamping blocks 5 a. and 53a of predetermined 
metal are respectively fitted and secured in any 
convenient manner. The active clamping sur 
faces of the blocks 58 and 5.3a preferably are 
countersunk in the respective recesses and are 
transversely curved as illustrated in Fig. 8; in 
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addition said surfaces are preferably provided 
with teeth 5 lb and 53b respectively, said teeth 
extending in the direction of the transverse 
curves and preferably tapering outwardly in 
-Cross-section to sharp gripping edges as shown 
in Fig. 9. The jaws or clamps 53 are carried 
by plungers 57 depending from pistons 58 slid 
able in cylinders 59 carried by the frames 56, 
the cylinders 59 having upper ports 60 and 
lower ports 6 respectively connected by means 
of pipes or conduits, 62 and 63 with upper and 
lower ports 64, and 65 respectively of valve cyl 
inderS. 66 in which piston valves 58 of conven 
tional type are slidable. The cylinders 66 fur 
ther include intermediate ports 6 which are 
connected by means of pipes 68 with fluid pres 
Sure pumps 69 of suitable type operated in any 
convenient manner and preferably by means of 
electric motors 70 fixed upon the frames 56; in 
the preferred arrangement relief valves 7 of 
Suitable and conventional type are interposed in 
the pipes 68 between the cylinders 66 and pumps 
69. The valves in the cylinders 66 are operated 
and controlled by solenoids 72 which themselves 
are electrically controlled in the manner to be 
more fully set forth hereinafter. 
The previously mentioned toothed gear 23 in 

the casing 7 is interrupted by the radial slot 
26, and meshes with pinions 73 and 74 journalled 
in the casing 7 at points respectively above 
and below the horizontal plane in which the axial 
center of the gear 23 is located. The pinions 
73 and 14 both mesh with a pinion 75 carried by a 

2,217,301 
shaft 16 rotatably mounted in the casing in 
horizontal registry with the axial center of the 
gear 23. The shaft 76 carries an additional pin 
ion 77 which meshes with a driving pinion 78 
mounted within the casing upon the power 
shaft 9 of the hydraulic motor 80 of a conven 
tional hydraulic transmission of constant horse 
power and variable speed and including a con 
ventional oil tank 8; the aforesaid hydraulic 
transmission may be of any Well-known type as 
exemplified for instance by the so-called “Vick 
ers' hydraulic transmission. As the latter is 
well-known and as the hydraulic transmission 
perse forms no part of the invention, it has been 
deemed sufficient to illustrate the same dia 
grammatically as in Fig. 5. As shown in FigS. 1. 
and 5, the shaft 79 may also carry a fly wheel 
82, the latter being located between the casing 
7 and the hydraulic motor 80 in the illustrated 

example. The hydraulic transmission further 
includes the customary hydraulic pump 83, hav 
ing its driving shaft 84 operatively connected 
with a suitable driving means, such as the shaft 
85 of an electric motor 86. . 
The hydraulic pump. 83 is connected by means 

of pipes 87 and 88 with the hydraulic motor 
80, the speed of which is controlled by the cus 
tomary tilting box 89 and associated elements in 
the well-known way; the tilting box 89 is ad 
justably set to develop the desired speed in the 
hydraulic motor 80 in any convenient manner 
as by means of an adjusting screw 90 connected 
with said tilting box 89 by a link 9?. The ad 
justing screw 90 is in screwthreaded connection 
with a hand wheel 92 rotatably mounted on the 
casing 8 so as to be accessible exteriorly thereof, 
and fixed against movement in axial directions 
relatively to said casing-8 is as shown in Fig. 5. 
A by-pass relief valve 93 is interposed in the 
pipe 87 and is connected by means of a by-paSS 
pipe 94 with the pipe 88; a similar by-pass re 
lief valve 95 is located in the pipe 88 and is con 
nected by means of a pipe 96 with the pipe 87. 
The hydraulic pump 83 is controlled by a con 

ventional tilting box 97 and associated elements 
in the well-known way, said tilting box 97 being 
connected by means of a link 98 with a plunger 
99 slidably mounted in a cylinder 00; a suitable 
stop of may be provided for arresting the ad 
justment of the tilting box 97 in one direction. 
The one end of the cylinder f00 is connected 

by means of a pipe 02 with a port 3 of a 
Valve casing 4 located within the tank 8, 
and the opposite end of said cylinder communi 
cates with a pipe. O5 leading to a port 06 of 

The latter is provided. said valve casing 04. 
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With an additional port O which connects. With 
a tube 08 open to the interior of the tank 8. 
A further port 09 with which said casing 04 is 
provided communicates with a pipe O leading 
to an auxiliary pump f operatively coupled 
to the shaft 85 of the electric motor 86; the in 

60 

let side of the pump f is connected by means 
Of a pipe 2 with the interior of the tank 8. 
An auxiliary relief valve f3 is interposed in the 
pipe O and is provided with a pipe 4 com 
municating with the tank 8. A supercharging 
line 5 communicates through the relief valve 
93 with the pipe 87 and leads: to the pipe O 
at a point ahead of the auxiliary relief valve 

3, and a similar supercharging line 6 com 
municates through the relief valve 95 With the 
pipe 88 and is also connected with said super 
charging line. 5; check valves, T and 8 are 
located in the line 5 and line f f 6 respectively 
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2,217,301 
as illustrated diagrammatically in Fig. 5. The 
Supercharging lines 5 and 6 being connected 
through the pipe f with the auxiliary pump 
f : , serve to keep the pipes 87 and 88 filled with 
oil at all times. 
The by-pass relief valves 93 and 95 are further 

connected by means of a bleeder pipe 9 and a 
bleeder branch 20 with a port 2 of a valve 
casing 22 located in the tank 8, said valve 
casing 22 having additional ports 23 con 
nected with tubes 24 open to the interior of 
Said tank 8. 
In the illustrated example of the novel ma 

chine, the pinion 77 in the casing f is con 
nected by means of gearing 25 located Within a 
gear reduction box f 26 mounted on the casing 
f, with a shaft 27 journalled in said gear box 
f26 and carrying an index disc 28 exteriorly 
thereof. The index disc 28 is provided at a 
predetermined point on its surface with at least 
one opening or recess f29 for the accommoda 
tion of a slidably mounted index pin 30 con 
trolled by and constituting an extension of a 
stem 3 forming part of a piston 32 as shown 
diagrammatically in Fig. 5. The piston 32 is 
slidable in a cylinder 33 mounted for instance 
upon the gear reduction box f26 and having 
ports at its opposite ends in communication re 
spectively with conduits or pipes 34 and 35 
which lead into the oil tank 8 as illustrated in 
Fig. 5. 
The pipe 34 communicates with a port 36 of 

a valve casing 37 located within the tank 8, 
while the pipe 35 is connected with a second 
port 38 of said valve casing 3 as shown in 
Fig. 5. Another port 39 of said valve casing 
37 communicates with a tube 40 open to the 

interior of the tank 8, and still another port 
4 of the valve casing 37 is connected by means 

of a pipe 42 with the pipe i? O leading to the 
previously mentioned auxiliary fluid pump . 
The interior arrangement of the valve casing 
37 and its associated parts is shown in Fig. 6 
and includes an internal chamber 43 communi 
cating with the port 38 and with annular inter 
nal channels 44 and 45. The port 36 com 
municates with an internal chamber 46 which 
in turn leads to annular internal channels f4 
and 48, while the port 4 is connected with 
an annular internal channel 49. An internal 
channel 50 connects the annular channels 44 
and 48 and communicates also with the port 
39 of the casing 37. The latter further in 

cludes axial openings 5 and 52 whereby com 
munication between the port 4 and the ports 
36 and 38 respectively is established and addi 

tional corresponding axial openings in which 
piston valves 53 and 54 are slidably guided; 
the piston valves 53 and 54 are connected with 
each other by a neck 55 of relatively reduced 
diameter. The valves 53, 54 and the con 
necting neck f 55 are carried by a valve stem 56 
slidably mounted in One end of the casing 37 
and projecting exteriorly thereof, a coil spring 
157 serving to yieldingly maintain the piston 
valves 53 and 54 with the connecting neck 
55 in the position illustrated in Fig. 6, and to 

return said valves and neck thereto. For the 
purpose of controlling and operating the valves 
f 53 and 54 with the neck 55, the valve stem 
56 is operatively connected with a solenoid 58 
mounted on the tank 8. 
The valves in the valve casings G4 and 22 

correspond in construction and arrangement to 
the aforesaid valve in the valve casing 37 and 

3 
likewise are operatively connected respectively 
with solenoids f9 and 69 also fixed upon the 
tank 8. 
The previously mentioned by-pass relief valves 

93 and 95 may be of any conventional type con 
structed for instance as illustrated in Fig. 11 
which shows the valve 93, it being understood 
that the valve 95 is of similar construction and 
arrangement. As indicated in Fig. 11, the pipe 
94 leads to a port 6 which is provided at its 
inner end with a valve seat f62, while the pipe 
87 is connected with the interior chamber 63 
at Opposite sides of the valve casing. A pres 
Sure valve 64 normally rests upon the seat f 62 
and is yieldingly maintained in place thereon 
by a spring 65 to control the communication 
between the pipe 87 and the by-pass pipe 94, 
said valve 64 being slidably fitted in an in 
ternal recess 66 as shown in Fig. 11. The ar 
rangement is such that the valve 64 permits 
communication through the interior chamber 
63 between the sections of the pipe 87 at all 

times. A vent 67 extends through the valve 
64 and establishes communication between Op 

posite sides thereof, that is between the cham 
ber 63 and that part of the recess f 66 which 
is above said valve 64; a second vent 68 ex 
tends through the latter in registry with its 
major axis as illustrated in Fig. 11. The vent 
pipe f9 leads to a channel 69 in the casing of 
the valve 93, which channel 69 in turn com 
municates with the recess 66 above said valve 
64. A check valve 70 acted on by a spring fill 

controls communication between a channel 72 
leading to the recess 66 above the valve 64, 
and a channel 73 leading to the port 6 below 
said valve; the pressure exerted by the spring 7 
on the valve 70 and consequently the resistance 
of the latter to developed pressure may be regu 
lated by an externally accessible adjusting screw 
4 against which one end of said Spring 7 

abuts as shown in Fig. 11. It will be understood 
that the description of the internal construction 
and arrangement of the by-pass relief valve 93 
applies also to the by-pass relief valve 95. 
The power shaft 79 of the hydraulic motor 80 

5 
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35 

is operatively connected with a suitable counter 
5 operating in the conventional manner to 

count revolutions of the shaft 79 and of the 
twisting head or bushing 27 for the purpose to 
be more fully described hereinafter. The counter 
175 in turn is connected by means of a one-way 
clutch 76 with a second counter 77 which also 
is arranged to count revolutions of the shaft. 79 
and twisting head 2 but in a reverse direction 
for the purpose to be more fully set forth here 
inafter. Both counters 5 and 77 include re 
setting levers 8 which, as shown in Fig. 5, may 
be connected with an operating rod 79 for con 
current operation to manually or otherwise, reset 
said counters to Zero or some other predetermined 
point. It will be understood that the counters 
75 and F are arranged to open and close elec 

tric circuits at predetermined points in their 
operation as will appear more fully hereinafter. 
The machine further includes pressure oper 

ated Switches 80 of any conventional type con 
nected by means of pipes 5 with the conduits 
63 as illustrated diagrammatically in Fig. 5a. In 
addition switches 82 are controlled by arms or 
members f23 carried by and movable with the 
movable jaws or clamps 53 for the purpose to be 
more fully set forth hereinafter. 
As shown in Fig. 58, the sprocket wheel 44 is 

provided with a SWitch arm 84 projecting radi 
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5 

ally outward on said sprocket wheel 44 preferably 
at the point 46 of the connecting rod 45; the arm 
i84 controls the operation of limit switches 85. 
and 86 which are located in the path of move 
ment. of said arm, 84. The limit switch 85 is 
connected by wires 87. With wires. 88 which 
lead to a starting box 89 operating as a locking 
relay, said wires 88 being also connected with 
the limit switch 86. The starting box 89 is 
connected by means of Wires 90 with wires 9 
constituting a power line and including a manual 
SWitch 92, and further is connected by means 
of a wire. 93 with one terminal of one of the 
Switches 82. The other terminal of the latter 
SWitch 82 is connected by means of a wire 94. 
With one terminal of the other switch 82, which 
in turn has its other terminal connected by means 
of a wire? 938 with the power line 9 at a point 
beyond the manual Switch 92. 
The switch arm 84 also controls a switch .94 

Which is connected by means of Wires 95 with a 
conventional locking relay 96, the latter in turn 
being connected by Wires 9 with a Second Switch 
98 located as shown diagrammatically in Fig. 5. 
The relay 96 is further connected by means of 
a wire 99 with one wire 200 of a power line, and 
by means of a wire, 20 with a Wire 202 which 
leads to one terminal of each of the Solenoids 
72; the other terminal of each of the latter is 
connected by means of Wires 203 With the other 
Wire, 2008 of the last-mentioned power line. 
The SWitch 98 is controlled by a switch arm 

204 movable with the index pin 30, said switch 
arm 264 further controlling a limit switch 25 
and a limit Switch 296 as it moves in opposite 
directions with the index pin 30. The limit 
Switch 205 is connected by means of a wire 207 
with one terminal of the solenoid 59, and by 
means of a wire 208 with one terminal of the 
counter 75; the other terminal of the latter is 
connected by means of a wire 299 with a wire 
20 constituting part of a power line. The other 
terminal of the solenoid 59 is connected by 
means of a wire 2 With the other Wire 2 0a of 
said last named power line. . . . . 

. The limit switch 206 is connected by a wire 
22 with the power wire 20 and by a wire 2 f3 
with one terminal of the Solenoid 60, a wire 
24 leading from the other terminal of said sole 
noid 69 to the other power wire 2.08 to complete 
the circuit. The one side of the Solenoid 58 is 
connected by a wire 25 with the power Wire 20, 
and the other side of said solenoid 58 is con 
nected by a wire 2. f6 with one terminal of the 
counter 77. A wire 27 connects the other ter 
minal of the counter fill with one terminal of 
one of the pressure operated switches 80, the 
other of which has its one terminal connected 
by means of a wire 28 with a power line 29; 
the other terminals of the Switches 8) are con 
nected with each other by a Wire 220. 
The product of the machine comprises two 

adjacent steel or other metallic bars A and B 
helically twisted together as illustrated in Fig. 4 
in a predetermined helical pitch. When the 
twisting operation has been completed, the bars 
A and B because of inherent forces tend to un 
twist or uncoil; this untwisting or uncoiling of 
said twisted bars A and B will be transmitted to 
the twisting head or bushing 27 and accordingly 
will rotate the member 2 in a return direction on 
the rollers 20. Unless this tendency to uncoil is 
controlled, the possibility exists that the aforesaid 
operation of the member 2 in a return direction 
will bring the latter to rest in a position in which 

2,217,801 
the slot 26 and with it the recess or seat 30 is 
out of registry with the open slot 8 of the cir 
cular casing 7 with the result that adjustments 
of the mechanism. Would have to be effected 
before the twisted bars A and B could be removed 
from the machine in the intended manner, and 
before another cycle of operation could be started 
on a successive pair of bars A and B. To avoid 
this possibility and to definitely restore the twist 
ing mechanism to an accurate starting position, 
at the end of each tWisting operation, the uncoil 
ing or untwisting tendency of the twisted bars 
A and B is definitely controlled in the novel ma 
chine by recoiling the twisted bars A and B under 
definite control and to a predetermined extent; 
at the same tirine the aforesaid controlled recoil 
ing of the twisted bars A and B. Will neutralize 
the inherent forces developed therein during the 
twisting operations and Will produce a uniform 
finished product. To accomplish these results 
the counter 75 is set to operate as an electric 

5 
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15 

20 

circuit controller when the predetermined point 
in the twisting of the bars A and B has been 
reached, and the counter 77 has been set to 
similarly act as a circuit controller when the 
extent of recoil has been effected. 
When the machine is at rest, the parts occupy 

the positions illustrated in Figs. 2 and 3, and 
diagrammatically in Figs. 5 and 5. At this stage, 
the carriers or troughs 32 are located in the Outer 
position shown in Figs. 2 and 3 and the movable 
jaws or clamps 53 are in the raised inoperative 
position illustrated in Fig. 5a. It will be under 

25 

30 

stood that the motors 70 and pumps 69 are con 
stantly in operation. When the machine is in use 
so that pressure is provided in the cylinders 59 
for maintaining the pistons 58 and consequently 
the jaws or clamps 53 in the raised inoperative 
position. 

... When it is desired to begin an operative period 
of the machine, two bars A and B are laid along 
side of each other in the troughs or carriers 32, 
with intermediate portions of said bars spanning 
the space between opposed ends of said troughs Cr 
carriers 32, and opposite end portions, of said 
bars A and B projecting beyond the outer ends 
thereof. When this has been done, the manual 
switch 92 is actuated to operate the starting box 
or locking relay 89 in a manner to start the 
motor. 50 to thereby transmit power to the crank 
48 and connecting rod 45 whereby the Sprocket 
wheel 44 is rocked on its axis. Through the me 
dium of the Sprocket chain 43 this rotative rock 
ing movement is transmitted to the Sprocket 
wheel 42 and the shaft 40 and through the latter 
to the several sprocket wheels 39 carried by said 
shaft 40. This causes a corresponding actuation 
of the Sprocket chains 37 and associated sprocket 
Wheels 38, the operation being such that the upper 
runs of the chains 37 move toward the right in 
Fig. 2, Which corresponds to a movement toward 
the left in Fig. 3. In any case, said upper runs 
of the chains 37 in the aforesaid movements carry 
along the troughs or carriers 32 and cause the 
latter to travel inwardly on the rollers 33 along 
the tracks 35. At this stage the parts occupy the 
position shown in Fig. 2 in which the slot 26 is 
horizontally disposed with its open end facing 
outwardly in registry with the open slot 8 of the 
circular casing 7. The previously mentioned 
inward movements of the carriers 32 accordingly 
transfer the intermediate portions of the bars. A 
and B into and lengthwise of said slot 26 and into 
the recess or seat 30 of the twisting head or bush 
ing 27 as shown by dotted lines in Fig. 2. At the 
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2,217,301. 
same time, the opposite outer end portions of said 
bars A and B are carried over and into the lower 
fixed clamps or jaws 5 as illustrated in Fig. 5a. 
As the sprocket wheel 44 is rocked on its axis, 

the switch arm 84 will be shifted away from the 
limit Switch 85 and into engagement with the 
limit SWitch 86 to thereby unlock the locking re 
lay or starting box 39 and stop the motor 53; 
the carriers 32 accordingly remain or rest in the 
inner position. With the intermediate portions of 
the bars A and B located in the seat 30 of the 
twisting head 27. 
At the same time, the switch arm 84 will en 

gage the locking relay 94 and bring about an 
energization and locking of said locking relay 
94 Which in turn energizes and locks the locking 

relay 96 to close the circuits which include the 
two Solenoids 2 causing the latter to shift the 
valves in the cylinders 66. The operation of said 
Valves is such that the pipes 63 are connected with 
the pipes 68 and consequently with the pumps 
69; as a result pressure is exerted upon the pis 
tons 58 which are forced downwardly in the cylin 
ders 59 and thereby shift the jaws 53 downwardly 
to Securely clamp the opposite end portions of 
the bars A and B between the jaws 53 and 5f. 
Because of the transversely curved active sur 
faces of the clamping blocks 5 fa and 53a, the bars 
A and B Will be forced toward each other and 
accordingly . Will be clamped together in close 
lengthwise engagement; at the same time, the 
teeth 5i and 53 of said blocks 5 a. and 5.3a will 
bite into Said bars A and B and securely hold 
then against lengthwise movement. 
At the Sarine time, the pressure developed by the 

pumps 69 to operate the clamping jaws 53 is 
effective through the pipes 8 on the pressure 
Operated SWitches f89 to close the circuit Which 
includes the Solenoid 58; this circuit also in 
cludes the counter f which is so arranged that 
at this point in said circuit, the latter is normally 
closed. As a result of the energization of the 
Solenoid 58, the connected valves 53 and f 54 in 
the Valve casing 37 are drawn downwardly 
against the tension of the spring 57 to connect 
the port 38 through the chamber 43 with the 
port f4. At this stage the pipe 35 is accordingly 
connected with the pipes 42, 0 and the aux 
iliary pump which is being operated by the 
motor 83. Pressure will therefore be effective in 
the left hand end of the cylinder 33 on the pis 
ton 32 whereby the latter will be shifted to the 
right in said cylinder 33 in Fig. 5. By this oper 
ation of the piston. 32 the stem 3 will be cor 
respondingly shifted to the right and the index 
pin 30 will be withdrawn from the opening or 
recess 29 in the index disc 28 thereby unlocking 
or releasing the latter. . 
As these operations take place, the switch arm 

234 will likewise be moved to the right in Fig. 5 
away from the Switch 98 and limit Switch 25. 
As the arm 204 leaves the Switch 205, the circuit 
in which the latter is located is closed by said 
switch 205; as this circuit also includes the 
counter 75 and is normally open thereat, the 
aforesaid movement of the arm 24 away from 
the Switch 205 has no operative effect and the 
tilting box 97 of the hydraulic pump 83 accord 
ingly remains in the Set position shown in Fig. 5. 
As the movement to the right continues, the arril 
24 will engage the limit switch 206 and operate 
the same to close the circuit in Which this SWitch 
2G 6 is located; it will be understood that the latter 
normally maintains its circuit in an Open condi 
tion. As the last-mentioned circuit also includes 

the solendid 60, the latter will be energized when 
the Switch 206 is operated; this causes the valve 
in the valve casing 22, which valve is similar to 
the one shown in Fig. 6, to be actuated in a man 
ner to close the port f2 and the bleeder pipes 
f is and 20 of the relief valves 93 and 95. This 
causes the hydraulic pump 83 to force oil or 
equivalent fluid through the pipe 3 in the direc 
tion of the arrow a in Fig. 5 to the hydraulic 
motor 80, and back through the pipe 88 to the 
hydraulic pump. 83 in the customary manner. 
The hydraulic motor 80 is thereby operated to 
actuate the shaft 79 and pinion 78 whereby power 
is transmitted to the shaft 76 and pinion 75. 
The latter transmits power to the pinions 73 and 
E4 which in turn apply power to the toothed gear 
23 whereby the annular member 2 is caused to 
rotate on the rollers: 20 and the twisting head 27 
is correspondingly rotated on its axis. 
As the opposite end portions of the bars A and 

B are Securely clamped in the jaws 53 and 5 at 
this stage, the rotation of said twisting head 2 
by means of the recess or seat 30 will act on the 
intermediate portions of said bars A and B to 
helically twist the latter together in the manner 
illustrated in Fig. 4; due to the fact that the seat 
3) of the twisting head 27 is effective at an inter 
mediate point of the bars A and B, the latter will 
be twisted together in opposite helices upon oppo 
site sides of said twisting head 27. This twisting 
Operation is continued for a predetermined period 
or until a predetermined number of twists for 
which the counter 75 is set have been effected. 
At this point said counter 75 will act to close 
the circuit in which it is located and thereby 
Will cause the Solenoid 59 to be energized. The 
Valve in the casing 04, which also is similar to 
the valve shown in Fig. 6 will thereby be shifted 
to open the port fe9 to the port 106, and connect 
the pipe 05 with the pipe O and through the 
latter with the auxiliary pump ; at the same 
time the port fo3 will be opened to the port 97 
to connect the pipe 02 with the pipe 08 leading 
to the interior of the tank 8. As a result of these 
Operations, oil or other suitable fluid under pres 
Sure will be forced into the lower end of the cylin 
der C8 and Will raise the plunger 99 therein; 
this movement will be transmitted by the link 98 
to the tilting box 97 of the hydraulic pump 83 
and SWing Said tilting box 9 upward against the 
stop of to the position indicated by the broken 
line b in Fig. 5. As this takes place, the oil or its 
equivalent above the plunger 99 Will be forced 
from the cylinder f00 through the pipe iO2, ports 
63 and 87, and through the pipe G8 back to the 
tank 8. - 

The circulation of oil or its equivalent will ac 
cordingly be reversed, so that said oil now flows 
through the pipe 88 in the direction of the arrow 
C in Fig. 5 and through the pipe 87 back to the 
hydraulic pump 83. The hydraulic motor. 8) 
Will thereby be reversed to correspondingly re 
verse the direction of operation of the shaft 9 
and aSSociated gearing, as well as the toothed 
gear 23 and annular member 2. As a result 
of this, the twisting head 27 is also reversed and 
the Seat 30. Will become effective on the inter 
mediate portions of the twisted bars A and B in 
a correspondingly reverse direction to recoil or 
untwist Said bars A and B. This recoiling is con 
tinued for a predetermined period or until the 
slot 26 of the member 2 is in accurate registry 
With the open slot f8 of the circular casing. T 
and until any inherent tendency in said bars to 
untWist is neutralized; the counter 77 is set to 
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become operative at this point to open its circuit 
and thereby bring about a de-energization of the 
solenoid 58. . . 
As this occurs, the valve 53-54 will be 

shifted by its spring 57 back to its normal posi 
tion in the casing 37 as illustrated in Fig. 6; 
this will restore communication between the ports 
f38 and . A? and will connect the pipe 34 with 
the pipe 42 and through the pipe O with the 
auxiliary pump, f . Oil or its equivalent will 
now be forced under pressure into the right hand 
end of the cylinder 33 and will force the piston 
32 to the left therein and cause the index pin 
39 to bear against the face of the index disc 
.28 and to enter the opening or recess 29 there 
of when the latter and said pin are in registry 
With each other. When this takes place, the 
switch arm 294 will engage and operate the limit 
switch 295 to open its circuit and as the switch: 
arm. 284 moves away from the limit. Switch 206, 
the latter Will open its circuit and thereby de 
energize the solenoid 60; when index pin 30 
enters the opening or recess 29 in the index disc 
f28, the switch arm 204 will engage and operate 
the limit switch 205 to open its circuit and there 
by de-energize the solenoid 59. As the solenoid 
As is de-energized as mentioned above, the 
Valve in the casing 22 will open the pipes 9 
and 2 of the relief valves 93 and 95, while the 
de-energization of the Solenoid 59 Will shift 
the valve in the casing 04 in a manner to con 
nect the upper end of the cylinder 00, through. 
the pipe 32, ports 83 and 94, and pipe O 
With the auxiliary pump . . Pressure accord 
ingly will be exerted on the plunger 99 to force 
the Same downwardly in the cylinder f00 and 
thereby restore the tilting box 97 of the hydraulic 
pump 83 to the position shown in Fig. 5. 
As the Switch arm 204 operates the switch 205 

to bring about the aforesaid operations, said arm 
204 at the same time engages, and operates the 
Switch 98 to unlock the locking relay 96 and 
thereby break the circuit in which the solenoids 
2 are located. The latter are accordingly de 

energized whereupon the valves in the cylinders 
66 are operated to connect the lower ends of the 
cylinders 59 through the pipes 62 and 68 with the 
pumps 69. The pistons 58 are thereby raised and 
the jaws 53 are lifted to the inoperative positions 
shown in Fig.5 to release the opposite end por 
tions of the twisted bars A and B. It will be un 
derstood that de-energization of the solenoids 59, 
60 and 72 takes place at approximately the same 
time, so that the operations described above are 
performed more or less simultaneously. 
In the raised position of the jaws 53, the arms 

or members 83 carried thereby engage and op 
erate the switches 82 to close the circuit in which 
the latter are located in series and thereby op 
erate the locking relay 89 in a manner to 
Start the notor .50. The latter Will rock the 
gear, 84 in a return direction and correspond 
ingly operate the associated parts whereby the 
carriers 32 with the twisted bars A and B carried 
thereby are shifted outwardly to the position 
shown in Figs: 2, 3 and 58 in which position the 
twisted bars A and B are easily removable from 
the machine. As the gear 84 is thus rocked in the 
return direction, the switch arm f 84 will engage 
and Operate the limit switch 85 to break all 
circuits and complete the operative cycle. The 
twisted bars A and B may now be removed from 
the carriers 32, and replaced by other bars after 
which the described cycle of operations may be 
repeated. ; : . . . . . . . - . . . 
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It will be noted that the toothed periphery of 

the gear 23 is interrupted by the open entrance 
end of the slot 26. To avoid the possibility that 
this interruption may interfere With the opera 
tion of the twisting operations of the: machine, 
the two pinions 73 and 74 are provided upon 
opposite sides of a horizontal line passing 
through the axis of said gear 23. As the slot 26, 
in transversing its rotative path during said 
twisting operations, reaches one of said gears 73 
or 4, the other gear, either 3 or 74 will be 
positively in mesh with the gear 23; the latter 
is thus Subjected to a continuous application of 
rotative power so that the aforesaid twisting 
operations are carried out uniformly and without 
interruption. S v 

The machine is relatively simple in construc 
tion and of maximum efficiency, and enables the 
bars A and B to be handled with a minimum of 
effort and Without difficulty, before and after 
the twisting thereof has been accomplished. The 
machine enables the bars A and B to be twisted 
cold in helices of any predetermined pitch, and 
by the controlled recoiling of the twisted bars 
neutralizes any inherent tendency therein to 
uncoil and therby definitely insures a uniform 
product of the desired type. Because of the fact 
that the bars A and B are securely clamped dur 
ing the twisting operation, said bars as a result 
Of the helical twisting thereof Will be stretched 
or elongated; this brings about a material in 
crease in the yield point of the twisted bars 
which is of maximum importance in reinforced 
Concrete Work. At the same time, as previously 
Stated herein, the recoiling operation is so con 
trolled that it also definitely and positively re 
stores the annular member 21 to its initial posi 
tion of rest in which the recess or seat 3G and 
with it the slot 26 is accurately in registry with 
the open slot 8 of the circular casing. T. In 
other words, the twisting mechanism is definitely 
adjusted to a position in which the twisted bars 
A and B may be readily shifted for removal from 
the machine; at the same time the twisting 
mechanism is set in position for the beginning of 
another cycle of operations on succeeding bars 
A and B. . . . . 
The twisted bars are designed primarily for use 

as concrete re-inforcements, although they are 
not limited to such use, nor is the machine re 
stricted to the production of such reinforcement 
bars. - 

Various changes in the specific forms shown 
and described may be made within the scope of 
the claims without departing from the spirit of 
the invention. . 

claim: . . . . . . . . 
l. In a machine for twisting bars as described, 

a base, a circular Casing mounted on said base 
and provided with eccentrically located openings 
in its opposite Walls, and having a radial slot 
open at the outer periphery of said casing and at 
said openings, a plurality of rollers arranged in 
Opposed groups about said openings and rotat 
ably mounted on said opposite walls of said cas 
ing, an annular member rotatably supported on 
Said rollers, Webs extending inwardly and out 
Wardly respectively from said annular member, a 
toothed gear carried by said outwardly extending 
Web, a hub carried by said inwardly, extending 
Web in eccentric relation to said annular member, 
said annular member and webs having a radial 
slot extending from the periphery of the toothed 
gear to the bore of said hub, a twisting head 
mounted in said hub and having a twisting seat 5 
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75 twist said bars together, and means for reversing 
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at its axis in open communication with said radial 
slot, clamping means located in spaced relation 
to Said casing upon opposite sides thereof, a pair 
of movable carriers located in spaced, longitu 
dinal alignment and extending in opposite direc 
ticins upon Opposite sides of said casing and ter 
nina, ting at their Outer ends adjacent to said 
canping means, the bars to be twisted being 
Supported by said carriers and having inter 
in 20iate porticns bridging the Space between op 
posed inner ends thereof, and having Outer end 
portions projecting outwardly beyond the Outer 
ends of said carriers, rollers supporting said car 
riser, stationary tracks for said rollers, means for 
moving said carriers on said tracks whereby said 
interinediate portions of said bars are moved 
lengthwise of said radial slot into said twisting 
Seat, and the opposite end portions are shifted 
into operative relation to said clamping means, 
means for Operating said clamping means to 
clamp said Opposite end portions of said bars 
against movement, means operatively connected 
With said toothed gear for Operating said twisting 
head to thereby helically twist said bars together, 
means for automatically arresting the twisting 
Cperation at a predetermined point and revers 
ing the operation of said twisting head to recoil 
the twisted bars to a predetermined extent, and 
means for arresting the operation of said twist 
ing head and operating said clamping means to 
release said twisted bars and for shifting said 
carriers to their initial position to permit re 
moval of Said tWisted bars. 

2. In a machine for twisting bars as described, 
a base, a circular casing, mounted on said base 
and provided with eccentrically located openings 
in its opposite Walls, and having a radial slot open 
at the Outer periphery of said casing and at said 
openings, a plurality of rollers arranged in op 
posed groups about said openings and rotatably 
mounted on said opposite walls of said casing, 
an annular member rotatably supported on said 
rollers, webs extending in Wardly and OutWardly 
respectively from Said annular member, a toothed 
gear carried by said outwardly extending web, a 
hub carried by said inwardly extending web in 
eccentric relation to Said annular member, Said 
annular member and WebS having a radial slot 
extending from the periphery of the toothed gear 
to the bore of said hub, a twisting head mount 
ed in said hub and having a twisting seat at its 
axis in open communication with said radial slot, 
clamping means located in spaced relation to Said 
casing upon opposite sides thereof, a pair of 
movable carriers located in spaced, longitudinal 
alignment and extending in opposite directions 
upon opposite sides of said casing and terminat 
ing at their outer ends adjacent to said clamping 
means, the bars to be twisted being supported 
by said carriers and having intermediate por 
tions bridging the space between opposed inner 
ands thereof, and having Outer end portions pro 
jecting outwardly beyond the outer ends of said 
carriers, rollers supporting said carriers, station 
ary tracks for said rollers, means for moving said 
carriers on said tracks whereby said intermediate 
portions of said bars are moved lengthwise of said 
radial slot into said twisting seat, and the Oppo 
site end portions are shifted into operative rela 
tion to said clamping means, means for operating 
Said clamping means to clamp said opposite end 
portions of said bars against movement, means 
operatively connected with said toothed gear for 
operating said twisting head to thereby helically 
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the operation of said twisting head to recoil the 
tWisted bars to a predetermined extent. 

3. In a machine for twisting bars as described, 
a base, a circular casing mounted on said base and 
provided with eccentrically located openings in 
its opposite walls, and having a radial slot open 
at the Outer periphery of said casing and at said 
Openings, a plurality of rollers arranged in op 
posed groups about Said openings and rotatably 
mounted on Said opposite walls of said casing, an 
annular member rotatably supported on said roll 
ers, WebS extending inwardly and outwardly re 
Spectively from Said annular member, a toothed 
gear carried by Said outwardly extending web, a 
hub carried by said inwardly extending Web in 
eccentric relation to said annular member, said 
annular member and webs having a radial slot 
extending from the periphery of the toothed gear 
to the bore of Said hub, a twisting head mounted 
in Said hub and having a twisting seat at its 
axis in open communication with said radial slot, 
clamping means located in spaced relation to said 
Casing upon Opposite sides thereof, a pair of mov 
able carriers located in spaced, longitudinal 
alignment and extending in opposite directions 
upon Opposite sides of said casing and terminating 
at their Outer ends adjacent to said clamping 
means, the bars to be twisted being supported by 
Said carriers and having intermediate portions 
bridging the Space between opposed inner ends 
thereof, and having outer end portions projecting 
outwardly beyond the outer ends of said carriers, 
roller's Supporting said carriers, stationary tracks 
for Said rollers, means for moving said carriers 
On Said tracks whereby said intermediate portions 
of Said bars are moved lengthwise of said radial 
slot into Said twisting seat, and the opposite end 
portions are shifted into operative relation to said 
clamping means, means for operating said clamp 
ing means to clamp said opposite end portions of 
Said bar's against movement, and means oper 
atively connected with said toothed gear for op 
erating Said twisting head to thereby helically 
twist Said bars together. 

4. In a twisting machine of the kind described, 
a twisting head, clamping means in spaced rela 
tion to said twisting head upon opposite sides 
thereof, carrying means normally occupying a 
receiving position for receiving the bars to be 
twisted and for conveying the latter from said 
receiving position to shift intermediate portions 
of Said bars into operative connection with said 
twisting head and to coincidentally shift oppo 
Site end portions of said bars into operative re 
lation. With Said clamping means, means for oper 
a ting Said clamping means to clamp said oppo 
site end portions of said bars against movement, 
and naeans for Operating said twisting head to de 
velop twisting forces at said intermediate por 
tions of Said bars to helically twist said bars to gether. 

5. In a twisting machine of the kind described, 
a twisting head, clamping means in spaced rela 
tion to Said twisting head upon opposite sides 
thereof, carrying means normally occupying a 
receiving position for receiving the bars to be 
twisted and for conveying the latter from said 
receiving position to shift intermediate portions 
of Said bars into operative connection with said 
twisting head and to coincidentally shift opposite 
end portions of said bars into operative relation 
with said clamping means, means for operating 
Said clamping means to clamp said opposite end 
portions of said bars against movement, means 
for operating said twisting head to develop twist 
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ing forces at said intermediate portions of said 
bars to helically twist said bars together, and 
means for reversing the operation of said twist 
ing head to recoil said twisted bars to a prede 
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6. In a machine for twisting bars as described, 
a twisting head having an open twisting seat, 
clamping means located in Spaced relation to said 
twisting head upon opposite sides thereof, con 
veying means for shifting intermediate portions 
of the bars into Said twisting seat, and opposite 
end portions of said bars into operative relation 
With Said clamping means, means for operating 
the latter to clamp said opposite end portions of 
Said bars against movement, means for operating 
Said twisting head to helically twist said bars to 
gether, means for reversing the operation of said 
twisting head at a predetermined point in the 
twisting operation to recoil the twisted bars to a 
predetermined extent, and means operative at 
the end of said recoiling operation to arrest the 
operation of the twisting head, to operate the 
clamping means to release the twisted bars, and 
to operate the conveying means in a return di 
rection to thereby shift the twisted bars away from 
the twisting head and clamping means for re 
moval from the machine. - 

7. In a machine for twisting bars as described, 
a twisting head having an open twisting seat, 
clamping means located in spaced relation to said 
twisting head upon opposite sides thereof, convey 
ing means for shifting intermediate portions of 
said bars into said twisting seat, and opposite end 
portions of Said bars into operative relation with 
said clamping means, a hydraulic transmission, 
gearing connecting Said transmission with said 
twisting head, an index disc operatively connected 
with said gearing, an index pin for locking said 
index disc and said gearing against operation, 
electrically controlled means for shifting said in 
deX pin to release said index disc and gearing, 
electrically controlled means set in motion as said 
index pin is shifted to its releasing position where 
by Said hydraulic transmission is actuated to op 
erate Said twisting head to helically twist said 
bars together, a counter, electrically controlled 
means controlled by said counter whereby said 
hydraulic transmission is reversed to reverse the 
operation of Said twisting head whereby said 
twisted bars are recoiled, a second counter where 
by the electrically controlled means is de-ener 
gized to shift Said index pin into locking engage 
ment With said index disc to thereby lock the lat 
ter and Said gearing, electrically controlled means 
Controlled by Said index pin in its locking position 
to bring about an operation of said clamping 
means to release the opposite end portions of the 
twisted bars and an operation of said conveying 
means to shift said twisted bars out of said twist 
ing Seat and away from said clamping means for 
removal from the machine, and switching means. 
effective when said conveying means has com 
pleted the last named shifting of the twisted bars 
to arrest the operation of all parts of said ma 
chine. 

8. In a machine for twisting bars as described, 
a twisting head having an open twisting seat, 
clamping means located in spaced relation to said 
twisting head upon opposite sides thereof, con 
veying means for shifting intermediate portions 
of Said bars into said twisting seat, and opposite 
end portions of said bars into operative relation 

75. 

with said clamping means, a hydraulic trans 
mission, gearing connecting said transmission 
with said twisting head, locking means for lock 
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ing said gearing against operation, electrically 
controlled means for operating said locking 
means to release said gearing and for starting 
said hydraulic transmission to operate said twist 
ing head to thereby helically twist said bars to 
gether, electrically controlled means for revers 
ing the hydraulic transmission to correspond 
ingly reverse the Operation of Said twisting head 
to thereby recoil said twisted bars to a predeter 
mined extent, and for operating the locking 
means to re-lock said gearing against operation, 
electrically controlled means for operating said 
clamping means to release said opposite end por 
tions of the twisted bars and for operating said 
Conveying means to shift said twisted bars out 
of Said twisting Seat and away from said clamp 
ing means for removal from the machine, and 
Switching means effective when said conveying 
means- has completed the last named shifting of 
the twisted bars to arrest the operation of all 
parts of the machine. w 

9. In a machine for twisting bars as described, 
twisting mechanism, clamping means located in 
Operative relation to said twisting mechanism, 
conveying means for shifting said bars into oper 
ative relation with said twisting mechanism and 
Said clamping means, means for operating the 
latter to clamp predetermined portions of said 
bars against movement and for subsequently re 
leasing said clamping means, a hydraulic trans 
mission for operating said twisting mechanism in 
one direction to helically twist said bars to 
gether and Subsequently in a reverse direction 
to recoil said twisted bars to a predetermined 
extent, and means for automatically controlling 
the operation of said hydraulic transmission, and 
the operation of said conveying means whereby 
the twisted and recoiled bars are moved out of 
operative relation. With said twisting mechanism 
and clamping means for removal from the ma 
Chine. 

10. In a machine for twisting bars as described, 
twisting mechanism, clamping means located in 
operative relation to said twisting mechanism, 
means for Supporting said bars in operative re 
lation with said twisting mechanism and said 
clamping means, means for operating the latter 
to clamp predetermined portions of said bars 
against movement and for subsequently releas 
ing Said clamping means, and a hydraulic trans 
mission for Operating Said twisting mechanism 
to helically twist Said bars together and to sub 
sequently recoil said twisted bars to a predeter 
mined extent. 

11. In a machine for twisting bars as described, 
twisting mechanism, means for supporting two 
bars in operative relation to said twisting mech 
anism during the twisting operation, and clamp 
ing jaws for clamping predetermined portions 
of Said bars against movement during said twist 
ing operation, the active clamping surfaces of 
said jaws being concave whereby said bars are 
forced into close lengthwise engagement with 
each other On : Said Supporting means and 
clamped. 

12. In a machine for twisting bars as described, 
twisting mechanism, means for supporting two 
bars in operative relation to said twisting mech 
anism during the twisting operation, clamping 
jaws for clamping predetermined portions of said 
bars against movement during said twisting op 
eration, and clamping blocks countersunk in the 
Opposed faces of Said jaws, the active Surfaces of 
said clamping blocks being transversely curved 
and provided with grooves extending in the di 
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rection of the curves whereby said bars are forced 
into close lengthwise engagement with each other 
On Said Supporting means and clamped. 

13. In a machine for twisting bars as described, 
means for clamping predetermined portions of 
the bars to be twisted, against movement, twist 
ing means for helically twisting said bars to 
gether to a predetermined extent, and means for 
reversing the operation of said twisting means 
to a controlled extent Subsequent to the twisting 
operation to restore the latter to its initial start 
ing position independently of any uncoiling tend 
encies inherent in the twisted bars. 

14. In a twisting machine of the kind de 
Scribed, a twisting head, clamping means in 
Spaced relation to said twisting head upon oppo 
site sides thereof, carrying means normally oc 
cupying a receiving position for receiving the 
bars to be twisted and for conveying the latter 
from said receiving position to shift intermediate 
portions of said bars into operative connection 
with said twisting head and to coincidentally 
shift opposite end portions of said bars into op 
erative relation with said clamping means, means 
for Operating said clamping means to clamp said 
Opposite end portions of Said bars against move 
ment, means having an operative period of pre 
determined length for operating said twisting 
head to develop twisting forces at said interme 
diate portions of Said bars during said operative 
period whereby said bars are helically twisted 
together to provide a predetermined number of 
twists, and means effective at the end of said 
Operative time period for reversing the operation 
of Said twisting head to restore the latter to its 
initial starting position and to coincidentally re 
coil said twisted bars to thereby neutralize un 
coiling tendencies inherent in the twisted bars. 

15. In a machine for twisting bars as de 
Scribed, clamping means for developing clamp 
ing forces on two adjacent bars, twisting means 
for helically twisting said bars together, a hy 
draulic transmission including a hydraulic pump 
and a hydraulic motor operatively connected 
With said twisting means, and means for con 
trolling the operation of said hydraulic trans 
mission to cause said hydraulic pump and mo 
tor to operate said twisting means in one direc 
tion for a predetermined time period and in a 
reverse direction for a subsequent predetermined time period. 

16. In a machine for twisting bars as de 
Scribed, clamping means for clamping two ad 
jacent bars against movement, twisting mecha 
nism for helically twisting said bars together, a 
hydraulic transmission including a hydraulic 
motor operatively connected with said twisting 
mechanism, a hydraulic pump for operating said 
hydraulic motor, and an adjustable control for 
controlling the operation of said hydraulic pump, 
electro-magnetic controlled means for actuat 
ing Said hydraulic transmission to operate said 
twisting mechanism to helically twist said bars 
together, electro-magnetic controlled means 
whereby the operation of said twisting mecha 
nism is arrested after a predetermined number 
of helical twists have been effected, electro-mag 
netic controlled means for shifting the adjust 
able control of said hydraulic pump to reverse 
the operation of said hydraulic motor and the 
twisting mechanism whereby said twisted bars 
are recoiled to a predetermined extent, and 
means operative at the end of said recoiling op 
eration to arrest the reverse operation of said 
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twisting mechanism, and to operate said clamp 
ing means to release the twisted bars. 

17. In a machine for producing helically 
twisted bars of the kind described, twisting 
mechanism including a rotatable twisting men 
ber provided with a slot extending from the pe 
riphery of said member to substantially the cen 
ter thereof, means for conveying the stock to be 
twisted into the slot of said twisting member, 
clamping means for holding the stock against 
rotative as well as axial movements during the 
twisting operation, means for driving said twist 
ing mechanism, and control means for control 
ling said driving means in a manner to Subject 
Said stock to a predetermined number of helical 
twists in one direction and subsequently to allow. 
said twisted stock a predetermined number of 
recoils in the reverse direction. 

18. In a machine for producing twisted bars 
Of the kind described, twisting mechanism in 
cluding a gear provided with a slot extending 
from the circumference of the gear to substan 
tially the center thereof, means for inserting the 
Stock to be twisted into the Slot of Said twisting 
gear, clamping means for holding said stock 
against rotative as Well as axial movements dur 
ing the twisting operation, means for driving 
Said twisting mechanism, control elements for 
controlling said driving means in a manner to 
Subject said stock to a predetermined number of 
recoils in the reversed direction, and additional 
means for releasing said clamping means subse 
quent to said predetermined number of recoils. 

19. In a machine for producing twisted bars of 
the kind described, twisting mechanism for 
twisting the stock, constant horse power driving 
means for rotating said twisting mechanism at 
decreasing Speeds during the twisting process, 
the decrease in twisting speed being proportion 
ate to the increase in required twisting torque, 
and control means for adjusting the magnitude 
of the constant horse power output of said driv 
ing means dependent on the desired range of 
twisting speeds during the twisting process, to 
obtain predetermined physical properties in the 
tWisted barS. 

20. In a machine for producing twisted bars 
of the kind described, in combination with a 
twisting mechanism for twisting the stock and 
clamping means for holding said stock against 
rotative and axial movements, driving means for 
rotating said twisting mechanism at varying 
speeds during the twisting process, and control 
means for adjusting the constant horse power 
output of said driving means in dependence up 
on the desired final physical properties of the 
tWisted bars. 

21. In a machine for producing twisted bars 
of the kind described, in combination with a 
twisting mechanism for twisting the stock, con 
stant horse power driving means for actuating 
said twisting mechanism, controls for said driv 
ing means to automatically decrease the twist 
ing speed as the twisting process progresses, the 
decrease in twisting speed being proportionate to 
the increase in twisting torque required, and 
auxiliary control means for pre-setting the mag 
nitude of the constant horse power output in de 
pendence upon the desired final strength of the 
twisted bars. 

22. In a machine for producing twisted bars 
of the kind described, clamping means for hold 
ing the stock against rotative and axial move 
ments, a twisting mechanism located at an inter 
mediate point of said stock, driving means Op 
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1. O 
eratively connected with said twisting mecha 
nism, control means for said driving means to 
adjust the driving power and the twisting speed, 
auxiliary control elements for said driving means 
to subject said stock to a predetermined number 
of twists in one direction and to a predetermined 
number of recoils in the opposite direction, and 
an indexing mechanism for arresting said twist 
ing mechanism in a predetermined angular posi 
tion after the recoiling operation to facilitate 
loading of the machine for subsequent twisting. 
cycle. - 
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23. In a machine for producing twisted bars 
is of the kind described, clamping, means for hold 

ing predetermined sections of the stock to be 
twisted against rotative and axial movements, an 
intermittently rotatable twisting head located 
between said clamping means, a gear carrying 
said twisting head at its centre and provided With 
a relatively wide slot extending from the periph 
ery of said gear into communication with Said 
twisting head for feeding the stock to be twisted 
into the twisting head, the latter having a rela 
tively narrow recess connected with the inner 
end of said wide slot for locating said Stock 
against relative movement relatively to the twist 
ing head, driving means operatively connected 
With said gear, control means for controlling 
said driving means in a manner to subject said 
stock to a predetermined number of helical twists 
in one direction and to limit the number of recoils 
of the twisted stock in the reverse direction, and 
indexing means for locating said twisting head in 
a predetermined angular position. Subsequently to 
the recoiling operation. 
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24. In a machine for producing twisted bars 

of the kind described, clamping means for de 
veloping clamping forces on two adjacent bars, 
twisting means for helically twisting Said bars, a 
hydraulic transmission including a variable dis 
placement pump and a variable displacement 
motor operatively connected with said twisting 
means, and means for controlling the operation 
of said hydraulic pump in a manner to give high 
volume delivery for twisting said bars in one 
direction and to give low volume delivery in Op-. 
posite direction for controlling the recoil of said 
twisted barS. 

25. In a machine for producing twisted bars of 
the kind described, clamping means for holding 
the ends of two adjacent bars, twisting means for 
helically twisting Said bars together, driving 
means for operating said twisting means, and 
means for controlling the operation of Said driv 
ing means in a manner to obtain a predetermined 
number of twists in one direction, and to obtain 
Subsequently a predetermined number of recoils 
in the reverSe direction. 

26. In a machine for producing twisted bars of 
the kind described, clamping means for holding 
the ends of two adjacent bars, twisting means 
for helically twisting said bars. together, driving 
means for operating said twisting means, and 
means for controlling the operation of Said driv 
ing means to obtain a predetermined number of 
twists in One direction, and to obtain. SubSe 
quently a predetermined number of recoils in 
the reverse direction, and employing the driving 
means for effecting a Slow.recoil. Speed. 
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