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CONTROLLING THE SHEARING OF METAL BARS WHILE IN MOTION 

Applieation filed February 28, 1929. Serial No. 343,428. 

he present invention relates to the shear 
ing or cutting of metal bars and other elon 
gated materials, while the same are in rapid 
motion, as is the practice, for example, in 
steel mills where the rapidly moving hot 
rolled product is required to be cut up into 
commercial lengths as fast as it is delivered 
from the finishing rolls of the mill. 
A device for thus cutting up continuously 

delivered stock, and adapted to perform its 

t 

successive cutting operations in the absence 
of any pause in the movement of the stock, 
or any reduction in the speed at which it is 
travelling, is known in the art as a flying 
shear. Our copending application Serial No. 
206,988, filed on July 19, 1927, shows and de 
scribes a mechanism for automatically con 
trolling the operation of a flying shear in 
such manner as to cause the product of a 
rolling mill, emerging as a succession of long 
rolled pieces of varying lengths, each the 
result of the reduction in said mill of a sepa 
rate ingot, to be cut by said shear into equal 
length billets or bars. 
According to the disclosure of the afore 

said copending application Serial No. 
206.988, a flag or trigger, so situated as to be 
struck and depressed by the advancing first 
end of each long uncut rolled piece of stock, 
in its approach toward the shear, is the means 
by which said control mechanism is, for each 
such piece, set in operation;-the mainte 
nance of said flag or trigger in depressed posi 
tion, by the passage thereover of the full 

as length of the piece, causes a flying shear first 
to cut off a short crop from the front end of 
the piece and then to divide the remainder 
of the piece into bars or billets of a predeter 
mined length. The flag or trigger, as soon 

is as the tail end of the piece being cut has 
passed over it, moves up into a position where 
it will be struck and depressed by the front 
end of the following long uncut piece of 
stock that represents the next ingot undergo 

5. ing reduction in the mill, for the repetition 
on said following piece of the cropping and 
billet-cutting operations that were per 
formed on the preceding piece of stock. 
The above described control mechanism 

5} of the aforesaid copending application Serial 

No. 206,988 is recognized to be governed and 
limited in its operation by a certain definite 
law or principle. This law or principle, 
which is satisfied by the usual and ordinary 
conditions of rolling mill practice, is that the 
gaps between the long uncut pieces emerging 
from the mill should not be less than the 
billet lengths into which said pieces are to be 
divided by the shear; in other words, assum 
ing the shear to be set for the cutting of 
thirty-foot billets, the distance by which the 
rear end of each long piece being cut leads the 
front end of the next succeeding piece emerg 
ing from the mill, should not be less than 
thirty feet, because the control mechanism of 
said Copending application Serial No. 206.988 
may require, as a maximum, this distance in 
which to reset itself between the last cut-taken 
on one piece and the first or crop cut taken on 
the next succeeding piece. - 

Under ordinary conditions of rolling mill 
practice the above described limitation as to 
the necessary gap between each piece of stock 
being cut and the one that follows it imposes 
no hardship, but there arise, nevertheless, 
conditions under which it is desired to cut 
extraordinarily long billets having a length 
of 100 feet or more, in which event it is im 
practicable to have the gaps between succes 
sive pieces delivered by the mill equal to the 
length of such long billets. The object of the 
present invention is to provide an improved 
control mechanism embodying the principles 
of the mechanism shown and described in the 
aforesaid copending application Serial No. 
206,988 and so perfected that the control 
mechanism will function successfully under 
any and all conditions of operation irrespec 
tive of the length of the billets that it may be 
desired to cut, or of the gaps between succes 
sive pieces of stock, as delivered by the mill. 

In carrying out the present invention it is 
proposed to employ two shear control mecha 
nisms of the same general type as shown in 
the aforesaid copending application Serial 
No. 206,988, the invention providing means 

55 

60 

0 

g 

80 

88: 

for automatically causing first one control 
mechanism to cut up the long piece resulting 
from the reduction of one ingot, and then 
causing the other control mechanism to cut 20, 
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up the length of stock resulting from the 
reduction of the next succeeding ingot, and so 
on. The two control mechanisms are thus 
alternately operative and inoperative, there 
by providing plenty of time for each control 
mechanism to reset during its inoperative 
periods and rendering the control of the shear 
entirely automatic under any and all condi 
tions of mill operation, no matter how closely 
the lengths of stock follow each other, in 
their delivery from the mill or how long the 
billets may be that are cut from such stock. 
The above and other advantageous fea 

tures of our invention will hereinafter more 
fully appear, reference being had to the ac 
companying drawings in which for the sake 
of brevity of description, certain portions of 
the control mechanism shown in Serial No. 
206,988 have been shown more or less dia 
grammatically; all structural details being 
fully shown and described in the aforesaid 
Copending application. 
In the drawings 
Fig. 1 is a wiring diagram showing the 

electrical connections of the two separate con 
trol mechanisms with relation to the control 
pulpit and the shear. 

Fig. 2 is a schematic view of the electrical 
circuit connections and associated devices al 
ranged to show the functioning of the con 
trol mechanisms certain of the parts shown in 
Fig. 1 being omitted. 

Fig. 3 is a simplified wiring diagram based 
on Fig. 1, showing one control mechanism 
governing the operation of the shear on a 
given piece of stock. 

Fig. 4 is a simplified wiring diagram simi 
lar to Fig. 3 showing the other control mecha 
nism governing the operation of the shear on 
the next succeeding piece of stock. 

Fig. 5 is a diagram illustrating the angular 
relation between the parts operated by the 
control disks of each mechanism. 

Fig. 6 is a view in plan showing the drive 
for both of the control boxes. 

Fig. 7 is a fragmentary perspective view 
illustrating the functioning of the flag con 
trolled mechanism. 

Figs. 8 and 9 are enlarged fragmentary 
views showing parts of the flag controlled 
mechanism in different positions. 

Figs. 10 to 13 inclusive are diagrammatic 
views showing the operation of the selector 
which cooperates with the flag. 

Fig.14 is a simplified wiring diagram simi 
lar to Fig. 3 showing a modification in the 
means for shifting from one control mecha 
nism to another. 

Fig. 15 is a diagram similar to Fig. 14 
showing the shear governed by one control 
mechanism while the other is held in readi 
ness for operation. 

Fig. 16 is a fragmentary perspective view 
showing the modified flag controlled mecha 
nism shown in Fig. 14. 
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Fig. 17 is a developed plan view illustrat 
ing the layout of contacts on the selector 
cylinder shown in Fig. 16. 

Fig. 18 is a view in end elevation of the 
Selector cylinder shown in Fig. 16. 

Figs. 19 to 22 inclusive are diagrammatic 
views showing the functioning of the ratchet 
and pawl device for intermittently rotating 
the selector cylinder shown in Fig.16. 

Like reference characters refer to like parts 
in the different figures. 

Referring first to Figs. 1 and 2 our inven 
tion is shown as employing the use of two 
separate control mechanisms of the type 
shown and described in the aforesaid copend 
ing application Serial No. 206,988 and in or 
der that the operation of each control mech 
anism may be more readily understood the 
same reference numerals are employed 
Wherever possible to designate parts having 
the same functions as described in the afore 
said copending application. In illustrating 
the two control mechanisms employed in the 
present invention, certain structural details 
are omitted, for these details are clearly 
shown and described in the aforesaid co 
pending application No. 206,988 and form 
no part of the present invention, other than 
to provide means for carrying out the results 
desired when effecting the dual control of 
the shear, which is the essence of the present 
invention. 

For purposes of illustration our invention 
is shown in connection with a flying shear 
of the type shown and described in Patent 
No. 1,521,514 issued December 30, 1924 to 
Victor E. Edwards, although it is to be un 
derstood that our improved control may as 
well be employed in connection with other 
types of flying shears, without departing 
from the principles thereof. The shear, as 
illustrated in Fig. 1 consists primarily of a 
swinging shear frame 1 pivoted at 2, the 
frame providing an opening, or mouth 3 for 
receiving the moving rolled product between 
a fixed blade 4 and a movable blade 5. In 
the operation of this type of shear, the frame 
1 is adapted to be thrown in the direction of 
movement of the rolled product, as indicated 
by the arrow, by means of a rod 6 operated 
by a piston movable in a cylinder 7; this 
movement of the frame 1 causing operation 
of the movable blade 5 to cut off the billet by 
means not shown herein, since it forms no 
part of the present invention and is fully 
shown in the above mentioned Patent No. 
1,521,514. 
The cylinder 7 is provided with a valve 

casing 8 and the valve therein is adapted to 
be operated by means of a lever 9. The lever 
9 is connected to the plunger 10 of a solenoid 
11, so that when solenoid 11 is energized, the 
plunger 10 will be drawn upwardly to open 
the valve 8 and cause the shear to operate 
and cut a piece or billet from the material 
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passing through the shear. The valve lever. 
9 is also connected to an operating rod. 12, . 
the upper end of which has a slotted head 12d 
for receiving a pin 13a carried at the end of 

3 a bell crank control handle. 13 pivotally 
mounted in a control pulpit 14 located adja 
cent to the shear, where an operator may ob 
serve the functioning of the shear. In the 
position shown in Fig. 1, the control handle 

2013 is set for automatic operation of the shear 
and owing to the length of the slot in the head 
12a, the movement of the plunger 10 when 
the shear solenoid 11 is energized has no 
effect on the handle 13. However, when the 

35 handle 13 is thrown to the extreme right, the 
rod 12 is adapted to turn the valve lever 9 to 
manually operate the shear, independently 
of the solenoid 11, as will be hereinafter de 
scribed. 

Referring now to Fig. 2 there is shown 
schematically the relation of the various parts 
of the control apparatus as actually wired 
in Fig. 1, and the showing of Fig. 2 will be 
considered first in order to make clear the 

25, essential principle of operation of the inven 
tion, without reference to structural details 
which will be hereinafter considered. In 
Fig. 2, the solenoid 11 has one terminal there 
of permanently connected to the side of a 

30 suitable source of electrical energy indicat 
ed at 15, while the other terminal thereof 
is connected in parallel circuit relation to 
suitable resistances 16 and 16', which are in 
cluded in separate control mechanisms, either 

35 of which is adapted to bring about the ener 
gization of the solenoid 11 by completing the 
circuit of the solenoid 11 to the - side of 
the source at 15'. As clearly indicated in the 
drawings, the separate control mechanisms 

40- are identical in construction so that only one 
of said mechanisms need be described in 
detail. 
The lead from the resistance 16 is con 

nected in parallel to pivotally mounted trig 
45 gers 17 and 18 mounted in spaced relation 

on a common pivot and provided with tail 
portions 1a and 18a, that extend in the di 
rection of a pair of control disks 19 and 20 
respectively. The disks 19 and 20 are mount 

50 ed on a shaft 21 and are adapted to rotate 
with this shaft 21 by means of suitable fric 
tional clutches, in the absence of any force 

g) 

tending to oppose rotation of the disks 19 and 
20. The shaft 21 is adapted to be continu 

55 ously driven in synchronism with the rollers. 
22 which convey the stock 23 in the direction 
of the shear, so that the speed of each disk 
bears a fixed relation to the speed of travel of 
the stock, as will hereinafter more fully ap 

Ci pear. In other words, the turning of either 
disk 19 or 20 through a given angle represents 
the movement of a predetermined length of 
stock 23 on the rollers 22, so that, there is 
always a fixed relation between the speed of 

65 the stock 23 and the angular velocity of 

each disk 19 and 20. The disks 19 and 20 are: 
provided with dogs 24 and 25 respectively 
projecting from the peripherythereof and in 
the particular position of parts shown: in 
Fig.2 the disk 19 is prevented from rotating...f6 
with the shaft 21 by the engagement of its 
dog 24 with one end of a pivoted stop lever 
26 held by a spring 27 in the path of the dog 
24, but adapted to be withdrawn upon ener: 
gization of a solenoid 28. A similar stop. 75. 
liever 29 is mounted adjacent to the other disk. 
20 in the same relative position that the lever 
26 bears to the disk 19 and this lever 29, is . 
held away from the disk 20, against the ac4 
tion of its spring 30 by reason of the fact, 80. 
that the corresponding solenoid 31 is then-en 
ergized. The dog 25 on the second disk 20. 
is shown as being in engagement with a trip 
lever 32 held in the path of dog 25 by a trip 
solenoid 33 acting against the pull of a spring.85: 
34, and a similar trip lever 35 for the first 
disk 19 is shown as being held out of the 
path of movement of the dog 24 by the spring 
37, the second trip solenoid 36 then being de 
energized. Both trip levers 32 and 35 are 90' 
mounted on an adjustable support 38 turn 
able about the axis of the shaft .2ibV, an 
arm. 39. 
A second support 40 also turnable about. 

the axis of the shaft 21 carries the triggers 17, 95. 
and 18 as well as two other triggers 41 and 
42 all mounted on a common pivot shaft. 43. 
The triggers 41 and 42 also provide tail por 
tions 41a and 42a, extending toward the disks 
19 and 20, and normally the current carrying 100 
ends of each pair of triggers 17 and 41 and 
18 and 42 respectively are maintained out of 
engagement with each other. The trigger 41. 
is connected to one terminal of the stop sole 
noid 31 of the disk 20 while the trigger 42. 106 
is connected to one terminal of the stop sole 
noid 28 of the disk 19 and as the otheriter 
minals of these solenoids 28 and 31 are con 
nected to the - side of the source at 15, it 
is obvious that closing of either pair of trig. 110 
gers 17 and 41, or 18 and 42, will cause ener 
giation of the shear solenoid 11, as well as en 
ergization of the shear solenoid 11, as well as 
energization of one or the other of the stop 
solenoids 28 and 31 by completing a series 5 
circuit through the shear solenoid 11 and one 
or the other of the stop solenoids 28 and 31. 
As previously pointed out, our invention 

contemplates the use of two separate control 
mechanisms for operating the shear and the 20 
parts of the control mechanism of which the 
resistance 16 forms a part are designated 
by the same reference numerals as: those used 
to designate the control mechanism of which 
the resistance 16 forms a part. It is therefore 125 
evident that the shearsolenoid 11 can be ener 
gized by any one of four pairs of contacts, and 
there will now be described the arrangement. 
whereby the solenoid 11 is first adapted to be. 
energized by the closing of the triggers: 17, 280 
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and 41 or 18 and 42 when operating on one 
piece of rolled stock, and then is adapted to 
be energized by the closing of the triggers 
17 and 41', or 18 and 42 when operating the 
shear to cut the next succeeding piece of 
rolled stock and so on, alternately, as long 
as the mill is in operation. 
As shown in both Figs. 2 and 3, a Sitable 

detector device responsive to the movement 
of the stock 23 is placed between two of the 
rollers 22 in advance of the shear and, for 
purposes of illustration, this detector device is 
shown as comprising a flag 45 pivotally 
mounted on a shaft 45a and extending up 
wardly between two of the rollers 22 so that 
it will be depressed by the passage of stock 
23 over the rollers 22. In the control device 
covered by the aforesaid copending applica 
tion Serial No. 206.988, a flag similar to the 
flag 45 is employed directly in connection with 
an electrical contact to set the single control 
mechanism in operation upon passage of stock 
over the rolls, whereas the present invention 
contemplates the use of the flag 45 in connec 
tion with two sets of electrical contacts to al 
ternately set the duplicate shear control 
mechanisms in operation. To this end, there 
is provided two pairs of stationary contacts 
46, 46 and 47,47, one contact of each pair be 
ing connected to the -- side of the source at 
15 through normally closed push buttons 48 
and 49, the purpose of which will hereinafter 
more fully appear. The other contact 46 is 
connected through a resistance 50 to the piv 
oted arm 51 of a relay so constructed that the 
ends of the pivoted arm 51 will engage one 
or the other of spaced stationary contacts 52 
and 53. As shown in Fig. 2, the contact 52 is 
engaged by the arm 51 so that with the con 
tacts 46 connected by a pivoted bridging 
member 54, current is adapted to flow from 
one side of the line through the contacts 46, 
contact 52 and from thence in series through 
the trip solenoid 33 and stop solenoid 31 back 
to the other side of the source at 15 as shown 
by arrows. At this time the trip arm 32 pre 
vents the disk 20 from rotating with the 
shaft 21, while the stop 29 of the same disk 
20 is held out of the path of the dog 25. Also 

5 5 
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the trip Solenoid 36 and stop solenoid 28 are 
at this time deemergized, since these solenoids 
are in series with the stationary contact 53 of 
the relay, thereby permitting the spring 2 
to hold the stop 26 against the dog 24 of the 
disk 19. 
As shown in Fig. 2, the pair of stationary 

contacts 47 are also adapted to be connected 
by a pivoted bridging member 55, so that 
when the contacts 47 are bridged by the mem 
ber 55 the circuit is established from the + 
side of the source at 15 to the pivoted arm 51 
of a relay device forming part of the other 
control mechanism. The relay arm 51 co 
operates with stationary contacts 52 and 53 
in the same manner as does the relay arm 51 

1,861,555 

so as to control the flow of current to the sole 
noids 33 and 31 and 36' and 28’ respectively. 
Fig.2 represents diagrammatically the condi 
tion of affairs when an ingot bar is approach 
ing with the flag 45 in a raised position and 
with both pairs of contacts 46 and 47 engaged 
by their respective bridging members 54 and 
55. At this time the disk 20 of one mecha 
nism and the disk 19 of the other mechanism 
are positively held against rotation by ener 
gization of their respective solenoids 33 and 
36 as indicated by the circuits shown with 
arrowheads so that one control mechanism 
or the other, is adapted to be set in operation 
should either bridging member 54 or 55 be 
moved to break the circuit between the re 
spective pairs of contacts 46 and 47. But be 
fore proceeding any further in a description 
of the manner in which the individual con 
trol mechanisms function separately to oper 
ate the shear, there will be first described a 
mechanical arrangement whereby depression 
of the trigger 45 will automatically operate 
first one and then the other of the bridging 
members 54 and 55. - 

Referring now to Fig. 7, it will be seen that 
the bridging members 54 and 55 are adapted 
to be maintained in engagement with their 
respective pairs of contacts 46 and 47 by 
means of a spring 56 connected between down 
Wardly projecting lugs 54a, and 55a provid 
ed by the bridging members 54 and 55 below 
their pivots 57. The bridging members 54 
and 55 also provide oppositely projecting 
lugs 58 and 59 either of which is adapted 
to be engaged by an operating rod 60 adapted 
to be moved in the space between the lugs 58 
and 59. The rod 60 is carried at the lower 
end of an arm 61 pivotally connected to the 
end of a lever 62 by means of a pin 63. The 
lever 62 is adapted to turn with a shaft 64 
which also carries an upwardly extending 
arm 65 extending in the path of movement of 
an arm 66 projecting downwardly from the 
shaft 45a carrying the flag 45. The shaft 64 
carrying the lever 62 and the arm 65 is acted 
upon by a spring 67 which tends to turn the 
shaft 64 in a counterclockwise direction as 
viewed in Fig. 7, but when the flag 45 is raised 
this turning movement of the shaft 64 is op 
posed by the arm 66 which is held against 
the arm 65 by a spring 68 which also tends 
to maintain the flag 45 in a raised position. 
The spring 68 is more powerful than the 
spring 67 so that with the flag 45 in a raised 
position, the lever 62 is maintained in the po 
sition shown in Fig. 7 with the operating rod 
60 suspended above the oppositely extending 
lugs 5S and 59 of the bridging members 54 and 
55. In this position a second rod 69 extend 
ing oppositely from the rod 60 at the lower 
eild of the arm 61 is positioned above a selec 
tor 70, pivotally mounted on a shaft 71. 
As best shown in Fig. 10, the selector 70 

provides a pair of notches 72 and 73 separated 
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by a tongue 74 and since the selector 70 issym 
letirical about an axis passing through the 
shaft 71 and the middle of the tongue 74, 
it is apparent that the selector 70 will always 
occupy a position at rest in which it is tilted 
to one side or the other into engagement with 
stops 75 and 76 equally spaced from the shaft 
1. in the position shown in Fig. 10, the se 

lector T0 is resting in engagement with the 
right hand stop 76 so that the left hand notch 
T2 is disposed immediately below the rod 69 
carried by the arm 61. 

Let it now be assumed that rolled material 
23 in the form of an uncut reduced ingot ap 
proaches the shear over the rollers 22 and de 
presses the flag 45. When this occurs, the 
turning movement of the flag arm 66 in a 
clockwise direction as viewed in Fig. 7 per 
mits the spring 67 acting on the arm 65 to 
turn the shaft. 64 in a counterclockwise di 
rection. The resulting downward movement 
of the lever 62 from the position shown in 
Fig. 10 causes the rod 69 to enter the left-hand 
notch 72 of the selector 70 and as this down 
ward movement of the rod 69 continues the 
selector 70 is turned about its pivot 71 from 
the position shown in Fig. 10 to the position 

As the lever 62 moves 
downwardly with the rod 61 engaged in the 
notch 72, the reaction between the rod 69 and 
the selector 70 turning about its pivot shaft 
1 serves to turn the arm 61 about its pivot 
pin 63 and so cause the front operating rod 
60 to engage the lug 58 on the left-hand bridg 
ing member 54 as shown in Fig. 9. There 
fore as the lever 62 completes its downward 
movement, the rod 60 pressing on the lug 58 
turns the bridging member 54 about its piv 
ot. 57 in a clockwise direction thereby mov 

; : ing the bridging member 54 out of engage 
inent with the spaced contacts 46. 
This disengagement of the bridging mem 

ber 54 from the contacts 46 serves to inter 
rupt the previously described circuit through 
the relay contact 52 and the solenoids 33 and 
31. Upon deemergization of the solenoid 33 
the spring 34 withdraws the trip 32 from the 
dog 25. On the disk 20, whereupon the disk 20 
starts to rotate in the direction indicated by 
the arrow in Fig. 2. At the same time de 
energization of the solenoid 31 permits the 
stop 29 to be drawin by the spring 30 into 
the path of movement of the then moving dog 
25. Rotation of the disk 20 through a pre 
determined angle, brings a pair of dogs 77 a 
and Tl) carried by the disk 20 into engage 
ment with tail portions 18a, and 42a of the 
triggers 18 and 42, thereby moving the cur 
lent carrying ends of these triggers into en 
gagement and establishing a circuit through 
the shear solenoid 11. This condition of af 
fairs is shown by the heavy circuit lines in 
Fig. 3, from which it is apparent that by 
the time the dogs 77a and 775 engage the 
triggers 18 and 42, the advancing end of the 

5 

stock 23 has passed between the blades of the 
shear, so that operation of the blades 4 and 
5 upon energization of the shear solenoid 11 
will cause a short crop end to be cut off from 
the front of the piece. 
As previously pointed out, current flow 

ing through the shear solenoid 11 will also 
flow in series through the stop solenoid 28 of 
the disk 19, so as the shear operates to cut 
the crop end, the stop 26 will be withdrawn 
from the dog 24 to permit rotation of the 
disk 19. At this time the trip 35 is still held 
'etracted by its spring 37 so as the disk 19 
rotates its dog 24 will pass the stop 35 with 
Out engagement and the disk 19 will con- i. 
tinue to rotate until a pair of dogs 78a, and 
78.) On opposite sides of the disk 19 engage 
the tail ends 1a and 41a of the pair of trig 
gers 17 and 41, thereby again energizing the 
shear control solenoid 11 and causing the 
stock to be severed. When the stock 23 is 
cut the second time upon engagement of the 
triggers 17 and 41, it is obvious that the 
length of the second piece or billet will be 
Several times greater than the length of the 
crop end previously severed owing to the fact 
that the disk 19 travelled through a consid 
erably wider angle than did the disk 20 in 
moving the trigger operating dogs 78a and 
78b from their starting position to the point 
where they engaged the triggers 17 and 41. 
When the flag 45 was first depressed by 

passage of the stock 23 as previously de 
scribed, the circuit of the stop solenoid 31 
was broken at the same time that the trip 
Solenoid 33 was deemergized to release the 
dog 25 and set the disk 20 in rotation. Con 
sequently, the spring 30 holds the stop 29 in 
the path of the dog 25 and the disk 20 comes 
to rest shortly after the dogs 77a and 77b 
engage the triggers 18 and 42. The disk 20 
then remains at rest while the disk 19 is turn 
ing until the dogs 78a and 78b close the trig 
gers 17 and 41 whereupon current again 
flows through the stop solenoid 31 to release 
the dog 25 from the stop 29. The engage 
ment between the triggers 17 and 41 is only 
for a very short time, but the engagement 
is enough to retract the stop 29 to release 
the dog 25 and thus start the disk 20 on a 

the triggers 17 and 41 resets the stop 29 in 
the path of the dog. 25. The second rotative 
movement of the disk 20 is not arrested by 
the trip 32 inasmuch as the solenoid 33 is at 
that time still deenergized by the gap be 
tween contacts 46, so that the disk 20 con 
tinues to rotate until its dogs 77a and 77b 
engage the triggers 18 and 42 thereupon 
again energizing the shear solenoid 11:to cut 
another billet from the piece. This billet 
will be of exactly the same length as the 
first billet cut due to rotation of the disk 
19, owing to the fact that the disk 20 starts 
from the same relative position with respect 
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to the shaft 21 as did the disk 19. Obviously 
the second closure of the triggers 18 and 42 

0. 

5 

26 

25 

30 

3. 5 

40 

50 

6 

65 

releases the then stationary disk 19 through 
energization of the solenoid 28, so that ro 
tation of the disk 19 is automatically resumed 
to cause a third billet of the same length to 
be cut by the shear. 
As a result of the above described auto 

matic operation, the disks 19 and 20 continue 
to rotate intermittently to measure equal 
lengths of stock before operating the shear 
and this operation will continue until the last 
end of the piece of stock designated bar No. 1 
in Fig. 3 passes off of the flag 45. When this 
occurs, the spring 68 causes the arm 66 to 
turn the shaft 64 in a clockwise direction 
thereby raising the arm 62 from the full line 
position shown in Fig. 9 to the dotted line 
position. This releases the lug 58 on the 
bridging member 54, whereupon the Spring 
56 turns the bridging member 54 and reestab 
lishes the circuit between the contacts 46, as 
indicated in dotted lines in Fig. 9. Bridging 
of the contacts 46 reestablishes the circuit of 
either the solenoid 33 or the solenoid 36 de 
pending upon whether the relay arm 51 is in 
engagement with the contact 52 or 53. Ener 
gization of either trip solenoid 33 or 36 moves 
the corresponding trip 32 or 35 into the path 
of movement of one of the disks 19 or 20, 
so that one disk or the other will be auto 
matically brought to rest shortly after the 
flag 45 is released by passage therebeyond 
of the last end of the piece that has just been 
cut up. In bringing a disk 19 or 20 to rest, 
the relay arm 51 is actuated by the Solenoids 
31 and 28 to energize one or the other of the 
solenoids 33 or 36 so as to stop in position 
for the next crop cut, the particular disk 19 
or 20 whose dog 24 or 25 has been last released 
by the energization of solenoid 28 or 31, thus 
resetting the measuring mechanism in the 
minimum time possible after the release of 
the flag. It is obvious, however, that an 

5 appreciable time must elapse before one or 
the other of the disks 19 or 20 can be brought 
to rest in order to reset the corresponding 
control mechanism and, as previously point 
ed out, the present invention provides means 
for automatically shifting the control of the 
shear solenoid 11 over to the duplicate control 
mechanism to eliminate the possibility of the next succeeding piece of stock designated 
bar No. 2 depressing the flag 45 before the 
control mechanism which has operated On 
the preceding piece has had a chance to reset 
itself. - - 

This throw-over from one controlling 
mechanism to the other is clearly illustrated 
in Fig. 12 which shows the position of the 
lever 62 carrying the operating rod 60 imme 
diately after the flag 45 has been released by 
the rear end of the first long piece of stock. 
At that time the selector 70 rests in engage 
ment with the left hand stop 75, the selector 
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70 having been previously moved to that 
position when the flag 45 was first depressed 
as indicated in Fig. 11. Consequently, when 
the second long uncut piece of stock ap 
proaches over the rollers 22 and depresses the 
flag 45, the bar 69 carried by arm 61 is re 
ceived in the right hand notch 73 and Subse 
quent turning of the lever 62 results in Swing 
ing the arm 61 to bring the operating bar 
60 into engagement with the lug 59 on the 
right handbridging member 55 as indicated 
in dotted lines in Fig. 9. The resulting turn 
ing of the bridging member 55 breaks the 
circuit between the contacts 47 as shown in 
Fig. 4 thereby deemergizing the solenoids 36 
and 28 of the right hand control mechanism. 
This results in releasing the disk 19 from 
the trip 35 so that the control disk 19 is set 
in rotation immediately following the depres 
sion of the trigger 45 by the second piece 
designated bar No. 2. As a result the second 
piece is cropped and cut into billets in exactly 
the same manner as the first piece for as pre 
viously pointed out, the functioning of the 
control disks 19' and 20 is precisely the same 
as the functioning of the control disks 19 
and 20. 
Very shortly after the depression of the 

flag 45 by the second piece has set the control 
disk 19 in rotation, the moving disk of the 
first mechanism is brought to rest and re 
mains there while the second piece is being 
cut into equal lengths by the shear through 
the functioning of the other pair of control 
disks 19 and 20'. During operation on the 
second piece the left hand bridging member 
54 remains in engagement with the contacts 
46, but when the flag 45 is depressed a third 
time by the piece designated bar No. 3 fol 
lowing clearing of the second piece, the 
bridging member 54 is moved away from the 
contacts 46 in the manner shown in Figs. 9 
and 11. Obviously the selector 70 functions 
to cause the bridging members 54 and 55 to 
be operated alternately by successive pieces 
of rolled stock so that the shifting of the 
shear control from one mechanism to the 
other is automatically continued as long as 
stock is delivered over the rollers. 
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As previously pointed out, it is the primary 28 
object of the present invention to provide a 
shear control whose functioning is not sub 
ject to any limitations as to length of billets 
that may be cut, or as to the length of the 
gap between successive rolled pieces emerg 
ing from the mill, and it is obvious that the 
above described mechanism is adapted to 
meet any and all conditions of mill opera 
tion. With our improved mechanism func 
tioning as described above, it is obvious that 
the control of the energization of the shear 
solenoid 11 is automatically shifted from one 
set of control contacts and disks to the other 
set upon each depression of the flag 45, so 
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ered by the mill may follow each other, the 
shift is always accomplished before the front 
end of a piece arrives at the shear. 

in order to provide for the control of the 
apparatus from the pulpit 14, the control 
handle 13 provides a pair of contact plates 
79 and 80 that are adapted to be moved into 
engagement with pairs of stationary con 
tacts. 81 and 82, 83 and 84 when the handle 
13 is turned to the automatic control position. 
In this position the plate 79 bridges the con 
tacts 81 and 82 to connect one terminai of 
the solenoid 1 to one side of the source 15 
while the plate 80 bridges the contacts 83 and 
84 to establish the connection of the other 
terminal of the solenoid 11 in parallel circuit 
relation with the two sets of triggers in the 
separate control mechanisms. The same side 
of the source 15 is permanently connected in 
parallel to the contacts 46 and 47 through the 
push buttons 48 and 49, so that at any time the 
operation of either pair of control disks 19 
and 20 or 19' and 20 can be tested out by de 
pressing one of the push buttons 48 or 49 to 
break the circuit through the closed contacts 
46 and 47. 
In Fig. 1 there is also shown on each con 

trol panel an arrangement of condensers 109 
and 110 and resistances 111 and 112 connected 
in series circuit relation across the pairs of 
triggers 41 and 17 and 42 and 18 and also 
across the contacts 52 and 53 and the movable 
relay arm 51. The condensers 109 are in 
parallel circuit relation with the resistance 
16, while the condensers 110 are in parallel 
circuit relation with the resistance 50, each 
separate condenser 109 and 110 being con 
nected in series with a corresponding re 
sistance 111 or 112 of relatively low value. 
The function of these condensers and re 
sistances is to restrict arcing between the sev 
eral pairs of triggers 41 and 17 and 42 and 18, 
as Well as between the stationary contacts 52 
and 53 and the movable relay arm 51. The 
above described arrangement of condensers 
and resistances is omitted from the diagram 
matic showing of Figs. 2, 3, and 4 in order to 
simplify the drawings and the description of 
the operation of the control mechanism. 
The handle 13 also carries a third contact 

plate S5 which is adapted to bridge three 
contact segments 86, 87, and 88 when the 
handle 13 is moved to an “off’ position out 
of engagement with the contacts 81 to 84. 

; inclusive which control the solenoid 11. The 
segment 86 is connected to one side of the 
line at 15 while the segments 87 and 88 are 
connected directly to the resistances 50 and 
50 respectively to provide separate current 
paths short circuiting the pairs of contacts 
46 and 47. Therefore, when the control han 
dile is moved to the “off” position as shown 
in dotted lines, Fig. 1, the holding circuits 
for the control disk trip solenoids 33 and 
36 are maintained independently of the 

bridging members 54 and 55 thus keeping 
the control apparatus in such a condition 
that the control disks will be held ready for 
tripping when the apparatus is next auto 
matically operated following a suspension 
of the shear operation. In other words, the 
particular disk 19 or 20 that is turning will 
be stopped after the handle is moved to 
“off'... it will be noted also that the contact 
segments 86, 8, and 88 are long enough, so 
that the piate 85 remains in engagement 
there with should the handle 13 be moved 
from the middle “off’ position to the extreme 
right hand position in which the shear is 
operated manually by means of the rod 12 
as previously pointed out. Thus one meas 
uring disk of each control device is always 
held in readiness for operation in any posi 
tion of the control handle 13. 

Before proceeding with a further discus 
sion of the operation of the present appara 
tus; the manner of setting the separate con 
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trol mechanisms for cutting billets of differ 
ent lengths from the rolled product will be 
briefly described, bearing in mind the fact 
that the structural details of each mechanism 
are fully shown and described in the afore 
said copending application, Serial No. 
206,988. As previously pointed out, the two 
pairs of triggers 17 and 41 and 18 and 42 of 
each mechanism are mounted on a common 
pivot shaft that is angularly adjustable with 
respect to the axis of the shaft 21 and since 
the stops 26 and 29 are fixed with respect to 
the axis of the shaft, 2i, it is evident that 
with the shaft 21 rotating in a clockwise di 
rection the angle A between the trigger op 
erating dogs and the triggers will substan 
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tially determine the lengths of the billets cut 
from the moving pieces of stock. The angul 
lar relations involved are shown diagram 
matically in Fig. 5 and since this figure is re 
produced from the drawings in Serial No. 
206,988 it is not believed necessary to burden 
the present application with an involved 
discussion of the various factors included in 
determining the maximum and minimum 
angles and the calibration of the scale which 
is set to determine the billet lengths. It is 
believed sufficient for the present purposes 
merely to state that variation of the angle A 
between the minimum and maximum values 
indicated on the scales gives a considerable 
range of billet lengths depending on the 
speed of the shaft 21. 
As shown in Fig. 6, the shafts 21 and 21 

of the control mechanisms are mounted in 
housings 89 and 89 and the respective pairs 
of disks 19 and 20 and 19 and 20 are adapted 
to be clutched to the shaft driven spiders 90 
and 90' by frictional blocks, as described in 
detail in the aforesaid copending applica 
tion, except when rotation of the disks is pre 
vented by the various stops. The shafts 21 
and 21 are adapted to be driven in synchro 
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nism with the mill, and a preferred form of 
drive for the shafts 21 and 21' consists in 
utilizing a synchronous motor 91 driven from 
an alternating current generator 91a con 
nected to the shaft of the main motor 92 
which drives the last mill rolls 22a, as indi 
cated in Fig. 6. Reduction gearing 93 is in 
terposed between the auxiliary motor shaft 
and the shafts 21 and 21 and the ratio of this 
gearing 93 is determined by the maximum de 
livery speed of the stock which will be cut by 
the shears and the maximum length of the 
billets it is desired to cut. For example, as 
suming a maximum delivery speed of 750 
feet per minute and a maximum billet length 
of 150 feet, it follows that the shafts 21 and 
21 must be driven at a maximum speed of 

750.341 150 360 

or 2.9 R. P. M.: 341 being the maximum value 
of the angle A in Fig. 5 which represents 
the billet lengths. 
When this speed ratio has been once estab 

lished as indicated above, variations of the 
billet lengths can be effected by moving the 
triggers about the disk shafts to vary the 
angle A, all as set forth in detail in the appli 
cation No. 206,988. Obviously, changes in 
the delivery speed of the stock will not affect 
the speed ratio previously established, since 
the motor 91 will operate in synchronism with 
the main mill motor 92, as explained above. 
As previously pointed out the trips 32 and 

35 are adjustable about the axis of the shaft 
21 in order to vary the length of the crop 
end cut off each newly arriving piece of stock 
and the range of this adjustment is indicated 
by the angle C. This angle C represents the 
angular displacement of each disk 19 and 20 
in order to measure the distance between the 
flag 45 and the shears. For purposes of il 
lustration in Fig. 5, the angle C in shown as 
including two other angles designated D and 
E. The angle D represents the angular dis 
placement of the shaft 21 while the stock is 
moving from the flag to the shear while the 
angle E represents the length of material 
passed between shear blades before the trig 
gers are closed to actuate the shear. Obvi 
ously the distance between the flag and the 
shear arbitrarily determines the angle D so 
that the markings on the crop scales repre 
sent only the movement of the control disks 
through the angle E. In other words the 
markings on the crop end scales are a true 
measure of the amount of crop end that will 
be cut off for a given setting of the angle E. 

Let it now be assumed that it is desired to 
operate the mechanism so as to cut the mill 
product into billets 100 feet long with a crop 
end one foot in length and that the spacing 
between successive pieces of rolled stock as 
delivered by the mill will run as close as one 
or two feet. In order to accomplish this re 
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sult, the crop and billet scale pointers 94. 
are set as indicated in Fig. 5 and the control 
handle 13 is then moved to the automatic 
position at the extreme left in Fig. 1. With 
the handle 13 in the automatic position every 
thing is in order for the automatic opera 
tion of the shear by the measuring devices 
both of which are in readiness to be set in 
operation by the depression of the flag 45 
by the first piece. Assuming that the selector 
70 is resting in engagement with its right 
hand stop 6 as shown in Fig. 10, the first de 
pression of the flag 45 will cause the bridg 
ing member 54 to be moved out of engagement 
with the contacts 46 thereby setting in rota 
tion the control disk 20. The functioning of 
the control disks 19 and 20 to cause the shear 
to first cut a predetermined crop end from 
the bar and then cut the remainder thereof 
into billets of equal length has all been pre 
viously described and it is not necessary to 
go into the details of these operations at this 
point except to state that with the settings 
indicated in Fig. 5 a crop end of one foot will 
first be severed and then the shear solenoid 
11 will be energized alternately by the disks 
19 and 20 to cause the shear to cut the No. 1 
bar into billets each 100 feet long. As soon as 
the rear end of the first No. 1 bar clears the 
flag 45, the raising of the flag permits the 
bridging member 54 to again engage the con 
tacts 46 and set one or the other of the trips 32 
or 35 to stop the corresponding disk 19 or 20. 
This necessary resetting of the disk 19 or 20 
occupies an appreciable time and assuming 
that the pieces or bars are spaced closely to 
gether and that the tail end of the first bar 
is short it might well happen that the sec 
ond bar would depress the flag 45 before 
disks 19 and 20 have had time to reset. How 
ever, as previously pointed out, this would 
make no difference in the operation of the 
present mechanism for the reason that when 
the flag 45 is raised after clearing the end 
of the first bar, the rod 69 on the flag control 
arm 61 is positioned above the notch 73 on the 
selector 70. Therefore, when the front end 
of the second bar depresses the flag 45 a sec 
ond time the operating rod 60 is directed by 
the selector 70 so as to engage the lug 59 on 
the bridging member 55 and thus break the 
circuit between contacts 47, see Figs. 9 and 13. 
When this occurs, the control disk 19 of the 
other mechanism is set in operation and as 
indicated in Fig. 4 the automatic cutting of 
the second piece or bar into billets of equal 
length following the severance of a crop end 
proceeds entirely under the control of the 
disks 19' and 20'. When the tail end of the 
Second bar releases the flag 45, one or the 
other of the trips 32' and 35 is reset to arrest 
rotation of the disks 19' and 20 after an 
interval that depends upon the length of the 
tail end of the second bar. But should the 
front end of the third bar depress the flag 
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45 before the disks 19' and 20' are reset, 
this would make no difference because the 
third depression of the flag 45 would auto 
matically set in operation the first control 
disks 19 and 20 upon turning of the bridging 
member 54 in response to the third depression 
of the flag 45. The reason for this is evident 
from Fig. 13 which shows the selector 70 be 
ing turned into engagement with its right 
hand stop 6 as the lever 62 moves down 
wardly to depress the bridging member 55; 
so that when the second bar clears the flag 
45, the notch 72 is again presented to the l'od 
69 as indicated in Fig. 10. 
From the foregoing then it will be appar 

ent that as long as the mill continues to op 
erate, the energization of the shear solenoid 
11 will be alternately under the control of 
first the disks 19, 20 and then the disks 19' and 
20', one pair of disks serving to accomplish 
the cutting up of the entire length of one 
piece of stock. With this automatic shifting 
of the control, the functioning of the entire 
mechanism is made free of any limitations 
whatsoever as to the length of billets cut and 
the length of the gaps between successive 
pieces of stock. 

Referring now to Figs. 14 to 22 inclusive, 
there is shown a modification in the means 
for shifting from one pair of control disks to 
the other in response to successive depressions 
of the trigger 45' by the moving material. 
in this modified arrangement two pairs of 
stationary contacts 95 and 96 are connected 
in parallel to the source 15 and to the relay 
arms 51 and 51 in exactly the same manner 
as the contacts 46 and 47 are connected in 
parallel to the source 15 and the relay arms 51 
and 51’’. The contacts 95 and 96 are adapted 
to operate upon the surface of a selector 
cylinder 97 rotatably mounted on a shaft 98 
and providing two series of contact plates 99 
and 100 adapted to be engaged by the contacts 
95 and 96 respectively as the cylinder 97 ro 
tates. As clearly shown in Fig. 17 which is 
a developed view of the surface of the cyl 
inder 97, the contact plates 99 and 100 are 
staggered with respect to each other, each 
contact plate 99 or 100 being separated from 
the adjacent contact plate 99 or 100 by gaps 
101 of insulating material of equal width in 
each case. 
The shaft 98 which carries the cylinder 97 

provides a ratchet wheel 102, the teeth 103 of 
which are adapted to be engaged by a pair of 
pawls 104 and 105 pivotally mounted at the 
opposite ends of a rocker arm 106. The rock 
er arm 106 is mounted at the end of a shaft 
107 which carries the flange 45, a coil spring 
10S surrounding the shaft 107 serving to 
mailatain the flag 45' in a raised position be 
tween two adjacent conveyor rollers 22. 
When a given piece of stock 23 moving over 
the rolls 22 depresses the flag 45', the shaft 
10 is turned in a clockwise direction to cause 
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the longer pawl 104 to turn the ratchet wheel 
102 through an angle equal to one half the 
pitch between adjacent teeth 103. Upon the 
release of the flange 45 by the tail end of said 
given piece, the upward movement of the 
flag 45' and the resulting counterclockwise 
rotation of the shaft 107 causes the shorter 
pawl 105 to turn the ratchet wheel 102 
through the distance of another half tooth. 
103. 

he fact that the pawls 104 and 105 are 
carried at the opposite ends of the rocker 
aim 106 results in the pawls being moved in 
opposite directions whenever the shaft 107 is 
turned by the flag 45'. Consequently when 
the long pawl 104 turns the ratchet wheel 
102 as indicated in Fig. 20, the short pawl 
105 is moved in the opposite direction to cause 
the pawl 105 to jump a whole tooth, since the 
throw of the pawl is measured against the 
direction of rotation of the ratchet wheel 
102 under the thrust of the long pawl 104. 
When the flag 45' moves to its upper posi 
tion between the rolls, 22, the reverse oc 
curs, the short pawl 105 then being the driv 
er through a half tooth, while the long pawl 
104 is moved a half tooth in the opposite di 
rection to engage the tooth behind the tooth 
with which it was originally in engagement 
as indicated in Fig. 21. In Fig. 22 the long 
pawl 104 is shown as again turning the ratch 
et wheel 102 upon the next depression of the 
flag 45' So it is apparent that for each 
complete up and down movement of the 
flag 45 the ratchet wheel 102 is turned 
through the pitch of one ratchet tooth 103. 
In other words, the complete passage of a 
given piece or bar over the flag 45' causes 
two separate half pitch turning movements 
to be imparted to the ratchet wheel 102, one 
movement when the flag is depressed and 
a second one when the flag 45'' is raised foll 
lowing the release of the flag by the tail end 
of the bar. 

Referring now to Figs. 16, 17 and 18, it 
will be seen that the angular displacement 
of each contact plate 99 or 100, measured 
along the periphery of the cylinder 97 is 
slightly more than the angular displacement 
of the ratchet teeth 103, so that one com 
plete up and down movement of the flag 45' 
will cause a cylinder 97 to be turned through 
less than the displacement of one contact 
plate. As shown in Fig. 17, the contact plates 
99 and 100 are so staggered with relation to 
each other that when the stationary contacts 
96 are near the end of one cylinder contact 
plate 100 the other pair of contacts 95 have 
just made engagement with the contact plate 
99 immediately beside the plate 100 with 
which the contacts 96 are in engagement. 
Assuming that this is the condition of af 
fairs when the flag 45'' is raised, it is ap 
parent that at this time the circuits to the 
separate control mechanisms through the 
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contacts 95 and 96 remain closed, so that both 

illustrated in Fig. 14 by the arrows which 
indicate the flow of current through the trip 
solenoids 33 and 36 respectively which serve 
to hold the disks 20 and 19 against rota 
tion with the shafts 21 and 21. Therefore, 
when the moving bar 23 depresses the flag 

ng pawl 104 to turn 
the ratchet wheel 102 through the space of 
one half tooth the resulting movement of the 
cylinder 97 will cause the contacts 96 to 
clear the plate 100 with which they were 
initially in engagement thereby breaking the 
circuit through the contacts 96, deemergiz 
ing the trip coil 36' and setting the control 
disk 19 in rotation to cause the shear to first 
sever a crop end of predetermined length 
from the bar 23 and then to automatically 
cut the remainder of the bar into billets of 
equal length, all as fully set forth and de 
scribed in the previous description of Fig. 2. 
When the cylinder 97 is turned to break the 
circuit between the contacts 96, it is appar 
ent from Fig. 14 that the circuit between the 
contacts 95 is still maintained by the con 
tact plate 99, thereby holding the circuit 
through the trip solenoid 33 to the No. 1 
control mechanism and this condition of af 
fairs is maintained while the No. 2 control 
mechanism is operating the shear to cut up 
the first bar. 
When however the tail end of the sheared 

bar releases the flag 45', the turning move 
ment of the cylinder 97 through one half 
a tooth by the short pawl 105, reestablishes 
the circuit between the contacts 96 thereby 
reenergizing either of the trip solenoids 33 
or 36 so as to place the trips 32 or 35 
into position to arrest rotation of either the 
disk 19' or 20 of the No. 2 control mecha 
nism, at which time the circuit between the 
contacts 95 is still maintained by the plate 
99. After the raising of the trigger 45' has 
caused the holding circuit of the No. 2 con 
trol mechanism to be reestablished, it is ap 
parent in Fig. 17 that the contacts 95 are 
then positioned near the end of the bridging 
contact 99, so that when the front end of the 
next succeeding ingot bar depresses the flag 
45 the turning of the cylinder 97 causes the 
contact plate 99 to break the circuit between 
the contacts 95, see Fig. 15. When this oc 
curs, the disk 19 or 20 of the No. 1 control 
mechanism is immediately set in rotation so 
that the No. 1 control mechanism governs the 
operation of the shear in cropping and cut 
ting up the second bar. It is apparent that 
this control of the cutting up of the second 
bar by the No. 1 control mechanism is auto 
matically carried out even though the gap 
between successive bars be very short. There 
fore it is immaterial whether or not the No. 
2 control mechanism is reset before the sec 
ond depression of the flag 45. From the 
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foregoing then it is apparent that the modi 
fied arrangement just described with refer 
ence to Figs. 14 to 22 inclusive, functions in 
precisely the same manner as the mechanism 
described with reference to the preceding fig 
ures and that the invention is susceptible of 
other modifications without departing from 
the essential principle thereof, namely the 
control of the shear by first one mechanism 
and then the other, so that the shear will al 
Ways function properly irrespective of the 
distance between successively delivered pieces 
of stock and of the length of billets that are 
required to be cut. - 
We claim: w 
1. In apparatus for shearing metal bars 

while in motion, the combination with a 
shearing device and means for conveying 
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metal bars to said shearing device, of a pair 
of shear-control mechanisms, each adapted 
to produce a succession of shear operations 
in timed relation to the movement of a bar, 
said mechanisms adapted to be alternately 
set in operation by movement of successive . 
metal bars towards said shearing device. 

2. In apparatus for shearing metal bars 
while in motion, the combination with a shear 
ing device, and means for conveying metal 

90 

bars to said shearing device, of a shear-con 
trol mechanism set in operation by movement 
of a bar toward said shearing device, for 
automatically producing a succession of shear 
operations in timed relation to the movement 
of said bar, means for interrupting the op 
eration of said shear-control mechanism fol 
lowing the complete passage of a bar through 
the shear and a second shear-control mecha 
nism adapted to be set in opertaion by move 

100 

ment of the next succeeding bar, irrespective 
of whether or not the first shear-control 
mechanism has come to rest. 

3. In apparatus for shearing metal bars, 
the combination with a shearing device, and 
means for conveying metal bars to said shear 
ing device, of a pair of shear-control devices 
adapted to be driven in synchronism with said 
metal conveying means for separately pro 
ducing a succession of shear operations in 
timed reltaion to the movement of a bar, and 
selective means adapted to be actuated by the 
front end of a bar in its movement to said 
shearing device for initiating the operation 
of one of said devices while the other of said 
devices remains inoperative during the pas 
sage of said bar through said shearing device. 

4. In apparatus for shearing metal bars 
while in motion, the combination with a 
shearing device, and means for conveying 
metal bars to said shearing device, of a pair 
of shear-control devices adapted to be driven 
in synchronism with said metal conveying 
means for separately producing a succession 
of shear operations in timed relation to the 
movement of a bar, and a movable flag 
adapted to be engaged by a moving bar in 
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advance of its arrival at said shearing device 
for setting one of said control devices in op 
eration and selective means under the con 
trol of said flag for setting the other control 
device in operation upon depression of said 
flag by the next succeeding bar. - 

5. In apparatus for shearing metal bars 
while in motion, the combination with a 
shearing device, means for conveying succes 
sive bars to said shearing device, an electro 
magnet for causing operation of said shear 
ing device and a source of electrical energy, 

i 

of a pair of shear-control devices adapted to 
be driven in synchronism with said convey 
ing means for separately controlling the 
energization of said magnet from said source 
to cause operation of said shearing device, 
and selective means operated by the arrival 
of successive bars at a point in advance of 
said shearing device for alternately rendering 
said control devices operative for the ener 
gizing of said electro-magnet. 

6. In apparatus of the class described, the 
combination with a shearing device, a Source 
of electrical energy, a pair of electrical con 
trol devices adapted to be energized from said 
source for causing operation of said shear 
ing device and means for conveying material, 
of means operable by movement of successive 

30 pieces of material over said conveying means 
for automatically altering the circuit rela 
tions of first one and then the other of said 
shear control devices, preparatory to operat 
ing said shearing device. 

7. In apparatus of the class described, the 
combination with a shearing device, a source 
of electrical energy, a pair of electrical shear 
control devices adapted to be energized from 
said source for causing the operations of said 

40 shearing device and means for conveying mal 
terial, of means operable by the arrival of 
successive pieces of material at a given point 
for alternately causing changes in the cir 
cuits of said shear control devices so as to 

i5 cause operation of said shearing device by 
first one, and then the other of said control 
devices. 

8. In apparatus of the class described, the 
combination with a shearing device, a source 

50 of electrical energy, of a pair of electrical 
shear control devices adapted to be energized 
from said source for producing a succession 
of shear operations in timed relation to the 
movement of the material to be sheared, a 

g5 switch connected in the circuit of each of said 
shear control devices and means operable by 
the arrival of successive pieces of material 
at a given point for alternately operating 
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said switches to shift the control of said 
60 shearing device from one control device to 

the other. 
9. In apparatus of the class described, the 

combination with a shearing device, of means 
for conveying material thereto, a pair of elec 

G5 trical shear-control devices each adapted to 

i 

produce a succession of shear operations in 
timed relation to the movement of the mate 
rial, a switch in the circuit of each control 
device for determining the operation of said 
shearing device thereby and selective means 
operable by movement of successive pieces of 
material on, said conveying means for auto 
natically operating first one switch, and 
then the other. 

10... in apparatus of the class described, 
the combination with a shearing device, a 
source of electrical energy, a pair of electrical 
shear-control devices each adapted to produce 
a succession of shear operations in timed re 
lation to the movement of the material to be { 
sheared, and each providing a pair of nor 
mally closed contacts, a member adapted to be 
engaged by moving material for alternately 
opening and closing the circuit between either 
one of said pairs of contacts, whereby con 
trol of said shearing device is first by one con 
trol device and then by the other. 

11. In apparatus of the class described, the 
combination with a shearing device, a source 
of electrical energy, a pair of electrical shear 
control devices each adapted to produce, a 
Succession of shear operations in timed rela 
tion to the movement of the material to be 
sheared, and each providing a pair of nor 
mally closed contacts and a member adapted 
to be engaged by moving material for open 
ing the circuit between one pair of contacts 
while the circuit between the other pair of 
contacts remains closed, opening of said cir 
cuit being adapted to place the control. Of 
said shearing device under the control of the 
corresponding control device. 

12. In apparatus of the class described, the 
combination with a shearing device, a source 
of electrical energy, a pair of electrical shear 
control devices, each adapted to produce a 
Succession of shear operations in timed rela 
tion to the movement of the material being 
sheared, and each providing a pair of nor 
mally closed contacts and a member adapted 
to be engaged by moving pieces of material 
for alternately opening the circuit between 
said pairs of contacts in response to engage 
ment by successive pieces of material, where 
by the operation of said shearing device is 
controlled first by one and then by the other 
of said, control devices. 

13. In apparatus of the class, described, the 
combination with a shearing device, of a 
pair of electrical shear-control devices for 
causing operation of said shear in timed rela 
tion to the movement of the material being 
sheared, each of said control devices pro 
viding a pair of normally closed contacts, 
and a pivotally mounted member adapted 
to be engaged by successive pieces of mate 
rial, turning movement of said member in 
One direction being adapted to open the cir 
cuit between one, or the other, of said pairs 
of contacts, thereby to determine which of 
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said control devices will cause operation of 
said shearing device. 

14. In apparatus of the class described, 
the combination with a shearing device, of 
a pair of electrical shear-control devices, 
each adapted to produce a succession of shear 
operations in timed relation to the movement 
of the material to be sheared, and each of said 
control devices providing a pair of spaced 
contacts in its circuit normally bridged by a 
movable contact member, and a pivotally 
mounted member adapted by its turning 
movement to operate one of said contact 
members to open the circuit between one of 
said pairs of contacts and thus bring about 
operation of said shearing device by the cor 
responding control device while the circuit 
between the other pair of contacts remains 
closed. . 

15. In apparatus of the class described, 
the combination with a shearing device, of 
a pair of electrical shear-control devices, 
each adapted to produce a succession of 
shear operations in timed relation to the 
movement of the material to be sheared, and 
each of said control devices providing a pair 
of normally closed spaced contacts in its cir 
cuit, and a pivotally mounted operating 
member and a selector interposed between 
Said operating member and said pairs of con 
tacts, whereby successive movements of said 
operating member in the same direction are 
adapted to alternately open the contacts in 
the circuits of said control devices and cause 
operation of said shearing device first by one 
control device and then by the other. 

16. In apparatus of the class described, the 
combination with a shearing device, of a pair 
of electrical shear-control devices, each 
adapted to produce a succession of shear 
operations in timed relation to the move 
ment of the material to be sheared, and each 
of said control devices providing a pair of 
fixed contacts in its circuit, a pivotally 
mounted member adapted to be engaged by 
moving material, movable contact members 
normally maintaining the circuit between 
each pair of fixed contacts and a selector co 
operating with said pivoted member adapted 
to move one of said contact members out of 
engagement with one pair of contacts upon 
the engagement of said pivoted member by 
one piece of moving material and adapted to 
cause the other contact member to be moved 
out of engagement with the other pair of con 
tacts upon engagement of the pivoted mem 
ber by the next succeeding 
material. w 

17. In apparatus of the class described, 

piece of moving 

the combination with a shear for operation 
on successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
mechanisms each adapted to produce a suc 
cession of shear operations in timed relation 
to the movement of the material, and means 
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for alternating the control of said shear, for 
its operations on successively-arriving pieces 
of material, between said pair of control 
mechanisms. 

18. In apparatus of the class described, the 
combination with a shear for operation on 
successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
mechanisms, each providing elements adapt 
ed for rotation in step with the travel of the 
material to produce a succession of shear 
operations thereon, means responsive to the 
arrival of a piece of material at a predeter 
mined point for inaugurating the rotation 
of the elements of one of said mechanisms, to 
control the shearing operations on said piece, 
and means for shifting the control of the 
shear to said other mechanism, in response 
to the arrival of the next-following piece at 
said predetermined point. 

i9. In apparatus of the class described, the 
combination with a shear for operation on successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
mechanisms, one or the other of which is set 
in operation by the arrival of a moving piece 
at a predetermined point, to produce a suc 
cession of shear operations on said piece in 
timed relation to its movement, and means 
responsive to the passage of said piece beyond. 
said predetermined point for transferring 
the control of the operations of said shear 
to said other control mechanism, in advance 
of the arrival of the next following piece of 
material at said predetermined point. 
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20. In apparatus of the class described, the x 
combination with a shear for operation on 
successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, each providing elements rotatable 
to produce a succession of shear operations in 
timed relation to the movement of said mate 
rial, means responsive to the arrival of a 
moving piece of material at a predetermined 
point for procuring operation of one of said 
devices, to cause the shear to function for the 
division of said piece, means for maintaining 
the rotatable elements of the other shear con 
trol device stationary and inoperative during 
the aforesaid operation of the first-mentioned 
shear-control device, and means responsive 
to the passage of the last end of said piece 
of material beyond said predetermined point 
for shifting the control of the shear opera 
tions to said other device, whereby the next 
following piece of material, on its arrival at 
said predetermined point, sets said other de 
Vice in operation. 

21. In apparatus of the class described, the 
combination with a shear for operation on 
Successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, either one of which, as set in opera 
tion from rest position by the arrival of a 
moving piece at a predetermined point, pro-. 
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duces a succession of shear operations on said 
piece in timed relation to the latter's move 
ment, means responsive to the passage of said 
piece beyond said predetermined point for 
restoring the so-operated control device to 
said rest position, and means for transfer 
ring the control of the shear, for its opera 
tions on the next-following piece of material, 
to the other control device, whereby the re 
turn of the first control device to rest posi 
tion is not interrupted by the premature ar 
rival of the next-following piece of material 
at said predetermined point. 

22. In apparatus of the class described, the 
combination with a shear for operation on 
successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, each operable to produce a succession 
of shear operations on the material in timed 
relation to the latter's movement, and means 
for rendering said devices alternately opera 
tive and inoperative in timed relation to the 
arrival of successive pieces at a predeter 
mined point, whereby the control of the shear 
operations on one piece is effected by one of 
said devices and the control of the shear op 
erations on the next-following piece is ef 
fected by the other of said devices. 

23. In apparatus of the class described, 
the combination with a shear for operation 
on successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, each operable to produce a succession 
of shear operations on the material in timed 
relation to the latter's movement, a movable 
member adapted in one position to render 
one of said devices operative, and in another 
position to render the other device operative, 
and means brought into action by the gap 
between successive pieces of material for 
moving said member from one position to 
its other position, thereby to shift the con 
trol of the shear from one to the other of 
said devices, as each successive unsheared 
piece arrives in shearing position. 

24. In apparatus of the class described, 
the combination with a shear for operation 
on successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, either one of which, as set in opera 
tion from rest position by the arrival of a 
moving piece at a predetermined point, pro 
duces a succession of shear operations on said 
piece in timed relation to the latter's move 
ment, a movable member adapted in one posi 
tion to render one of said devices operative, 
and in another position to render the other 
device operative, and means responsive to 
passage of one piece past said predetermined 
point and the arrival of the next piece at 
said predetermined point for moving said 
member from one position to its other posi 
tion, thereby to shift the control of the shear 
from one to the other of said devices, as each 

13 
successive unsheared piece arrives in shear ing position. 

25. In apparatus of the class described, 
the combination with a shear for operation 
on successively-arriving elongated pieces of 70 
moving material, of a pair of shear-control 
devices, each operable to produce a succession 
of sheal' operations on the material in timed 
relation to the latter's movement, a movable 
member adapted in one position to render 
One of said devices operative, and in another 
position to render the other device operative, 
a trigger in the path of the moving material, 
and moved thereby, and connections between 
Said trigger and said member for moving the 
latter from one position to its other position, 
in response to said trigger's release by one 
piece of material and its engagement by the 
next-following piece. 

26. In apparatus of the class described, the 
combination with a shear for operation on 
successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, each operable to produce a succession 
of shear operations on the material in timed 
relation to the latter's movement, a rotary 
member adapted in successive angular posi 
tions to render said devices alternately oper 
ative, and means brought into action by the 
gap between successive pieces for angularly 
advancing said rotary member, step by step, 
thereby to shift the control of the shear from 
one to the other of said devices, as each suc 
cessive unsheared piece arrives in shearing 
position. 

27. In apparatus of the class described, 
the combination with a shear for operation 
on successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, either one of which, as set in opera 
tion from rest position by the arrival of a 
moving piece at a predetermined point, pro 
duces a succession of shear operations on said 
piece in timed relation to the latter's move 
ment, a rotary member adapted in successive 
angular positions to render said devices alter 
nately operative, and means responsive to 
passage of one piece past said predetermined 
point and the arrival of the next piece at 
said predetermined point for angularly ad 
vancing said rotary member, step by step, 
thereby to shift the control of the shear from 
one to the other of said devices, as each suc 
cessive unsheared piece arrives in shearing 
position. 

28. In apparatus of the class described, 
the combination with a shear for operation 
on successively-arriving elongated pieces of 
moving material, of a pair of shear-control 
devices, each operable to produce a succession 
of shear operations on the material in timed 
relation to the latter's movement, a rotary 
member adapted in successive angular posi 
tions to render said devices, alternately oper 
ative, a trigger in the path of the moving 
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material, and moved thereby, and connections 
between said trigger and said rotary member 
for moving the latter to shift the control of 
the shear from one control device to the other 
when said trigger is released by one piece of 
material and engaged by the next-following 
piece. 

JOHN W. SHIEPERDSON. 
FRANK. P. DAHLSTROM. 
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