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My invention relates to rotary ﬂying shears, and
more particularly to heavy shears of the drum
type adapted to the hot shedring of heavy billets

" and slabs. The present invention, as to form,
5 comprises a pair of heavy rotary members or
drums, on each of which is mounted (or may be
mounted) a plurality of knife holders and knlves.

The objécts of my invention are: a

1. To provide four cutting knives on each drum

10
that one pair, two pairs, or four pairs of coacting
knives may be locked in position and used to pro-
duee various cut lengths.

‘3. To provide means for niaintaining a sub--

15 stantially constant speed of the bar being cut, as
& normal condition.

3. To provide means for keeping the ba.r speed
and the knife speed substantially equal (synchro-
. ‘mous cutting) as a normal condition. .

-20° " 4, To provide mesns for operating the shear at
& substantially constant speed for ma.king certain
cuts.

5. 'To provide means for operating the shear at

]
ot -

bar speed uniform.
" 6. "To provide mneans for starting the shear from
'@ state of rest for making the firet cut on each
bar.
30 par speed uniform, with controls for varying the
“bar speed slightly under certain conditions to
make asynchronous cuts.

8. To provide a plurality of motors to drive the

shear, and means for using one or more of these

motors to operate the shear at desired speeds

when idling, or between cuts.

- 8, To provide a method of using an additlonal
motor, or motors during the cutting perlod or
when accelerating the shear. '

10. To provide & palr of iIndependent spur gears
to connect the knife carrying drums.’

11, To provide Independent drive gears for each
© drum,

45 12, To make use of two or more motors and two

4

5.

or more drive pinions engaging each of the satd -

drive gears, whereby a double or triple strength
drive is obtained.
13. 'To carry out the method of driving ‘both of
.59 the drum shafts by equal and independent motor
drives, whereby the tooth action between the con-
necting gears is used merely for registering the
drums and their. contained knives with each
© . other.

&5

so mounted that they are in effect detachable; so -

o pulsating speed for other cuts, while keeping the

9, To provide means for normally keeping the

14. To make use of the table rollers. of‘the ap-

(C1. 164—68)

proach table for controlling the speed of the

15. To make use of a master controller rotated
by a member in geared connection with the
drums, and in a fixed ratio therewith, for timing
the current supply to the driving motors, and of

”

rheostats for varying the current supply to the

various ‘motors: which drive the shear, and t6
the table driving motors, in such & way as to
automatically start the shear, vary its speed,
‘vary its torque, and to vary the speed of the table
rollers when desired.

16. To arrange the shear drums to rotate in
horizontal plahes on vertical shafts, whereby a
number of operating and structural advantages
are secured.

1c

15

17. And in general to pwvide a powerful and -

efficient shear,

The prime purpose of the apparatus is to shear,
for example, 4", 5'/, or 6"’ square steel billets
while hot, or slabs up to 3’* x 12" into substantial-
1y equal sections of desired length, say from six to
thirty feet or longer, and of any length in beiween,
with reasonable accuracy. It will be nofed that
the apparatus is a generic type, and may be modi-
fied in size to shear larger or smaller sections,
while: retaining the same general design and
methods of operation. -

In the drawings: :

_ Fig. 1is a diagrammatic plan view of the shear,
showing the positions of the six driving motors.

Fig. 2 is a partial plan view partly in section
through the shear drums and the cutting knives.

20

25

30

Fig. 3 is a plan view partly in section, showing

the lower main shaft bearings.and tension rods.
¥ig. 4 is & longitudinal sectional elevation
through the central plane of the main drums.
© Fg. 5 Is a transverse sectional. elevation
through the machine with the position of certain
parts indicated in dotted lines.
Fig. 6 is o general wiring diagram.

40

Pig. 7 is an end elevation of the master con- ‘

- troller.
Flg. 8 is an elevation of the same partly in
section,

fore.

45

Pig.9isa plan view ‘of the contact bars there- :

Fg 10is s diagram showing the cutting action -

of .the knives.

Pig. 11 is a table showing speeds, cuts, ete.

My improved shear has a frame | composed of
& bed plate 2, a cover 3, and two end members 4.
The bedplate 2 comprises & number of steel-
beams §, and a-cover plate 8 fastened thereto as
by. riveting. The beams 8 rest on '8 suitable

&6




10

15

‘guide members

2

foundation which may extend up between them
to the under side of the cover plate 6.

The end members # are securely fastened to'

the bed plate 2 as by bolting, and support the
cover 3, which is formed of beams T and channels
8, and a bottom plate 9, the latter being securely
fastened to the beams 'l and channels 8, and the
whole to the end members 4. The bed plate 2, the
end members 4, and the cover 3, together form &
rigid hollow rectangular frame to support and
position the vanous working parts of the ma-
chine.

Upon the bed plate 2 there is mounted a pair of
10 securely fastened thereto.
Each guide member (0 is provided with a pair of
vertical machined surfaces i, between which
there is mounted a lower drum shaft main bear-

_ ing 2, having a cap {3. Planed ends {4 on the

20

. 25

30

40

bearing 2, and similar ends (5 on the cap {3,
engage the guiding surfaces il to position the
bearings 12, of which there are four, two upper,
and two lower, .

Suspended from and rigidly secured to the cover
8 there are a pair of similar guides 16, which
engage and position the upper main bearings 12
and their caps 3. Each main bearing 12 has a

shell 1T, which may be babbitted or provided with:

other types of wearing surfaces. Due to the slow
speed of rotation—normally about 121 R. P. M.—
roller bearings are not deemed necessary here,
although of course, they may be used.

Each cap 3 has a similar bearing shell 8, but

the shells (8 are smaller in diameter than the
shells 11, which prevents rotation of both the
shells 1T and {8, as will be readily understood
(Fig. 3). One pair of main bearings 12 engages
the left hand vertical drum shaft 20, and the
other pair engages the right hand vertical drum
shaft 25. At the level of the upper main bear-
ing centers (vertically) I provide a pair of main
tension rods 18. These rods extend through the
upper main bearings 12 and caps 13, and are

_ provided with full nuts 21, which take the thrust

45

. vided with end nuts 24.

.80

of the cutting knives. Thinner nuts 22 are pro-

vided for the caps I3.

Outside of the main nuts 21, the rods 18 have

reduced ends 23, which pass through openings in
the end members 4, and these ends-23 are pro-
Similar- rods
used to position the lower pair of main bearings
12, Each of the main drum shafts 25.-and 20

" is provided with an upper ball thrust bearing 26

55

60

65

70

75

and a lower ball thrust bearing 21. Each upper
thrust bearing 26 sets in a recess 28 formed in
one of the drum shafts 20 or 25, and its upper

,surface bears against one of the upper guides 16.

Each lower thrust bearirig 21 sets in a recess

29 jn one of the lower guides {0, and one of the

drum shafts 20 or 25 rests on it. The drum

shafts 20 and 25 are thus confined against ver- -

tical movement by the thrust bearings 26 and
21. The drum shaft 20 has an upper journal 81,
a gear seat 32, a drum seat 33, a gear seat 34,
and a.lower journal 35. Between the portions
34 and 35 there is an integral collar 36, to sup-
port the weights of the bevel drive gear 75, the
drum 30, and the registering spur gear 31.
From the description thus far it will be noted
that the drum shafts 20 and 25 are positioned
vertically by the bed plate 2, and the -cover 3,
horizontally. in one direction by the guides 10
and 16, fastened respectively to the bed plate 2
and the cover 3; and horizontally in the other
direction by the main tension rods (8. Thus the
reactions due to the cuts are provided for.

{9 are.

2,228,806

It wiIl be apparent that the nuts 21 and 22,
on the rods 19, may be used to adjust the cen-
ters of the shafts 20 and 25, so that the:.gears 31
are in correct mesh with each other, and that
the gears 15 are in correct mesh with the bevel
pinions 13 for an initial setting, and that when
wear on the main bearings 12 permits improper
meshing of these various gears, they may be again
reset to correct meésh by means of the nuts 2f
and 22.

In addition, the connectxon of the main rods
{9 with the end membeis 4 confines the drum
shafts 20 and 25 against movement in the frame
i. Each drum shaft 20 and 25 is provided with
a spur gear 31. These gears are duplicates and
serve to register the shear drums 30 and 40, and
the cutting knives, with each other. The gears
37 are each mounted on a gear seat 32 above
one of the drums 30 or 40, and each is secured
to its shaft by two keys 72.

The shaft 25 is provided with a knife carrying
drum 40, which is mounted on the portion 33
of the shaft, and comprises a casting having a
hub 39, an upper web #{, and a lower web 42.
The upper and lower webs 41 and 42 .are each
provided  with. four equally spaced bosses £3,
having bored holes 44, in which are inserted
pivot pins 45, Each pin 45 is provided with a
head 46 larger than the pin, and the pins 45 are
a tight fit in the holes 44, and keyed to prevent
rotation therein.

" Upon each pin 45 there is plvoted a knife holder
50, which has aflat bearing or thrust surface &1
which engages a similar flat surface 48 formed

.on a hollow projection of the hub 89, and ex-

tending across between the webs 41 and 42. Each

10

20

25

30

35

knife holder 50 carries a shear knife 55, the cut-

ting surface of which is on a radius of the drum
40.
surface 48 is at a right angle to the radius of
the drum. .Each knife 55 is backed by a portion
5f of the knife holder 59, through which bolts
§2 may extend fo secure the knife 5% in the usual
mar.aer. The inner edge 53 of each knife 55
engages a groove 54 in the knife holder 50.
Adjacent to the drum webs &1 and 42, a pair of
lugs 56 on each knife holder 80 are formed, and
provided with slots 571 which register with corre-

- sponding slots §8 in the drum webs 4f and 42,

Tapered keys 59 extend through the slots 57 and
58, and secure the knife holder 50 rigidly in con-
tact with its'seat 48. On the drum 30 there are
mounted- four equally spaced knife holders €0,

“which are of similar construction to the knife

holders 50 and. are provided with knives 65,
which may be duplicates of the knives 55.
The knife holders 60 may be secured by duph-
cate pivot pins 45 and duplicate keys 58, but are
provided with inclined seats 61 which bear against
inclined surfaces 62, similar to the surfaces 48
of the drum 40. The knives 65 are also inclined
to the drum radius as shown in Fig. 2 and in
the cutting diagram Fig. 10. These figures ‘show

These are the “straight” knives, and the

40

45

55

60

that at the start of the cut, the knives 55 engage

the bar 10 obliquely, with one corner only and
in such a way that the knife is well backed up
by ifs holder 50. They also show that at the

.start of the cut, the inclined knives 65 engage the
_bar 70 squarely, in the manner of an ordinary

stationary shear, and that in this position the

“knives 65 are also well backed up.

This is most important, as the maximum knife
pressure occurs at the start of the cut. At the
end of the cut, or when the adjacent corners of
knives $5. and 65 most nearly approach. each

85

70

75
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20
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: bther, these conditions are reirersed, the knives

%5 being square with the bar 70 and the knives
65 being inclined thereto. It will now be-seen
why at least one set of shear knives (those on
one drum) are inclined. It will be obvious also
that the knives on both dmms may be inclined
8 less amount instead of the construction shown,

if desired.

The reason for pivoting the knife holders is
obviously so that they may be swung into an in-
operative position when not in use, as indicated

in dotted lines at 49.' In previous patents of
this inventor (1,849,501 and 1,965,523) and in the

patents to other inventors (Edwards 1,304,034
etc.) - there are shown machines provided with

radially adjustable knives, which can be re-
tracted when a cut is not desired. For such a

‘heavy machine as that herein shown this con-

struction would be costly, if not impracticable
for lack of space to position such heavy parts.

The present arrangement gives a similar result

at greatly lessened cost, and probably with in-

" creased rellability for heavy service.

30

- 60

- above it are supported by the collar 36.

To continue the description, when the kmfe
holders 50 or 60 are swung into inoperative posi-

tion, as shown at 49 in Fig. 2, the same keys 59

are used to lock them in this position. . :
When this is done the keys §9 are withdrawn
from the slots 58 and replaced in a series of slots

§3 formed in the upper and lower drum webs 4{ -

and 42, in appropriate locations. - Since the keys
$6 are tapered lengthwise to facilitate entrance
and to obtain close contact, they must be in-
serted from the top and dropped into the appro-
priate slots. ‘To provide for this, clearance open-

ings 64 are formed in-the webs of the gears 37,

and a pair of openings, one for each drum 30 and
41, is provided in the bottom plate 9 of cover 3.
By rotating the drum so the ‘key to be changed
is under one of these openings, it may be with-
drawn or replaced, preferably by the use of a
small power hoist located on the cover 3. In a

-similar way the pivot pins 45 may be withdrawn

or. replaced if this should be necessary. Below
each drum 30 ‘or 40 on the shafts 20 and 25,
there is mounted a main bevel drive gear 15,
having a hub 66 provided with a counterbore 67,
which engages the shaft collar 36, The upper
end of each hub 66 abuts against a drum 30 or
40, so that the gear 15 and the drum 3¢ or 40
The
rim of the gear 15 has a machined surface €8
which contacts a similar surface 69 on the drum
30 (or 40). Dowel pins Tl may be set-in as
shown to connect. the gear 18 and the drum.

) BEach shaft 20 or 25 has two keys 12 which en{

gage the gear 15 and its connected drum. Each
main bevel gear 15 meshes with three bevel drive
pinions 13, (see Figs. 1, 4, and 5) these pinions
18 being moutitéd on drive shafts 86 arranged to
radiate from the center of each of the drum
shafts 20 and 26 (three from each) as shown in
Fg.'1. The inner end of each shaff 80 is sup-
ported by a roller bearing T4 mounted in a bore
16 formed in one of the end frame members 4.
A similar drive'is employed for the drum 40,

 Referring to Fig. 4, the plate between the pin-
ion 12 and the bearing T4 may be of the diam-

" eter indicated and be split, or it may be in one

piece and of a diameter small, enough to go
through the bore 16, for removal.

Referring to Fig. 1, each of the six shafts 80
has an individual motor “to "drive it. These
motors are-designated A—B-—C—D—E—F and
may for present purposes be assumed to bé of tl;e

- iron.

3

built-in gear reduction -type, the motor frame

-proper being indicated by the numeral 11 and

the gear case by the numeral 78.

Each of the shafts 80 extends into one of the
gear cases 18, and is secured to the main drive
gear therein, or the gear:case shafts and the
shafts 80 may be connected outside the gear
cases by any suitable form of couplings. From
a mechanical standpoint. this form of drive gives

three gear tooth contacts or driving points on

each main drive gear 15, so that the gear is in
effect three times as strong as if -only one drive
pinion 13 were. used, or for the same strength
only one third the diameter. Also the motors
may be of sizes interchangeable with others used
in-the mill. .

In Fig. 1, approach table rollers are mdlcated
at 19, and delivery table rollers at 8I. From
shaft 20 a small vertical shaft 82 extends up

. through the cover 3, and engages a bearing 83
" formed in a bracket 84, secured to the top of

the cover 3.- Referring to Fig, 8, at the upper
end of shaft 82 there is mounted a miter -gear

5

10

15

20

85 which meshes with and drives a mifer gear

86, loosely mounted on a horizontal shaft 87.

The gear 86 has a long hub 88 forming a journal

which rotates in the bearing 89 of the bracket 84.

Four cluich teeth 80 on the hub 88 co-act with
four clutch teeth 9i on o four jawed clutch 92,
which is connected to the shaft 87 by a key 93.

. By means of this four jawed clutch any one of

the four palrs of knives may'be used as the -
starting pair. A‘standard 95 is fastened to the,
upper surface of the cover 3, which latter may
forin the operator’s pulpit. The right end of
the shaft 87 is supported by a bearing 94 in the
standard 85, Directly above the shaft 8T there
is mounted a parallel shaft 98, 1n bearings 96 a.nd
97.

30

3J

‘The shafts 87 and 98 are connected by & pair ‘40

of equal spur.gears 9% and 101, and as the gears
85 and 86 are also equal gears, the shaft 98 ro-
tates in synchronism (egual speed) with the

.drum shaft 20. The shaft 98 overhangs the bear-
ings 96 and 97 an equal amount at each end, and

on each of these overhanging ends there may

© be mounted a cam drum (00, which carries the

" cam segments (10 for operating the contactors

. 148, which supply. current for the operatmg me-
) tors A—B—C—D—FF',

As the ends of the shaft 98 overhang, the cam
drums 100 can be slipped over either end while

the machine is running. ‘Thus one cam drum-

can be controlling the machine for a certain

length of cut, and another cam drum {606 can be
placed on the other end of the shaft 98 in readi- .

ness for the next length to be cut. The drums
100 are hollow, and can be cheaply made of cast
They are each provided with two hubs 102
and 103, the latter of which is keyed to the shaft

88 by the key 104, and retained on the shaft by’

a set collar 105. Each cam drum (00 is provided
with four pairs of flanges 106, between each pair

50

[543
[ S

of which there is formed a machined groove 107, . -

these latter being all of the same width and bot-
tom diameter.

The outer surfaces {08 of the flanges 106 are
turned to a uniform diameter to form & smooth

track for the cam rollers 130. Within the grooves . .

107 there are secured ségmental metal cams (10
which are curved to it the bottoms of the grooves
107, and which are of a thickness slightly less
than the width of these grooves. The cam seg-
ments {10 are held in position by set screws {11,

8 number of which are set in one of each pair ’
‘of flanges 106. .

70
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On the shaft 98, between the gear 101 and the
bearing 91, there is fixed a four pointed “star
wheel” 112, each point of which represents one
of the four cutiing knives on one of the main

drums 30 or 40, so that the position of the knives -
is always indicated. One arm of the wheel 112
carries an insulated contactor 113, which is con- -
nected by & wire | {4 with an insulated metal ring:

115, which latter is continuously engaged by a
brush {18 set in a bracket (11, insulated there-
from and connected to a wire 118.

The contactor (13 is arranged to contact at

each revolution of the shaft 98, with an insulated
contact block 19 supported by 'a bracket 121,
These elements form a portion of the brake cir-
cuit to be described in detail later. A small shaft
120 is rigidiy mounted in a pair of brackets 122,

each supported on a channel bar 128, and serves.’

as a fixed pivot for a series of contactor levers
125,

One end of each channel 123 is supported by a

“lug over one of the bearings 96 or 97, and the

other end is fastened to a channel 124, which
is supported by & pair of hight columns 126 from
the top of the cover 3. Each lever 125 is pro-
vided with a boss 127, which is bored to fit the
shaft 120 loosely. At one end of each lever 125
there is mounted a small roller 130 on a pin §29,
the latter being fixed between two plates 128,
Wlﬁ;(:hl a;‘e secured to the lever 125 by a pair of
bolts 13

It will be seen from Fig. 8 that the levers 125 -

are mounted  just over the cam drums 1080, in
such & manner that each lever 125 has its roller

‘130 centered over one of the cam grooves 107,

in position to be engaged by one of the contactor
cams {10 as it rotates, Adjacent to the brackets
122 and resting on the channels 123, there is a
small channel 132, and to each lever 125 there
is fastened a spring cup by a bolt 134.

185 resting on the channel 132, and engaging a
cup 133 to keep the cam roller {30.tightly pressed
against the pair of flanges 106, upon which the
roller 130 rides.

As shown in Fig. 7, the right end of each lever
125 is provided with a pair of integral collars

- 136 between which there is formed a cylindrical
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surface or journal {31. Upon this journal 137

‘there is mounted a bair of clamps 138, which are’

made of some suitable insulating material such
as hard flber or Bakelite. Between each two
clamps {38 there is placed a metal contactor
140, which is secured between the clamps (28
by a single bolt 139, upon which.it is pivoted.
The contactors {46 each have a pair of bent ends
i42, which form contact surfaces to engage a
pair of bars below them. Each pair of co-sct-

ing clamps 138 is clamped to the journal 137 by ~

two bolts 143. By manipulating these bolts 143,
the contactors 140 may be locked either in a
working position, or in an inoperative positicn
as shown by dotted lines at 144 in Fig. 7. Upon
the channel 124 there are mounted two blocks
of insulating material 145, such as slate. .
These blocks 145 are somewhat longer than the
width of the cam drums 100. There are six in-
sulating strips 148 secured to each block 145,
forming five parallel grooves in which are mount-
ed two sets of copper bars to supply certain cir-
cuits...In the center groove is mounted the bar

150 which is supplied with current from the posi-

tive main. 'To one side of it are located the bars

-181 and 152, and at the other side are placed the

bars 153 and m

Yor each-
lever 125 there is an independent coiled spring

2, 228 896 -

It will be seen that the contactors (40 of Fig. T
when down, will connect the bars 150 and 154.
Similar contactors 140 on other levers 125 are

. arranged to connect the bar 150 with each of the

other bars I6f, 152, and 153, Each cam drum
100 and assoclated parts may thus control four
electric eircuits. = -

The cam levers 128 are spaced apart by sepa-
rators 147, and set collars {48 are provided at the
ends of the shaft {20. On each bracket §22 there
is a boss 149 in the bores of which is placed a lock
bar 185, which is long enough to extend from
boss to boss 148 and to project either to the right
or left (Fig. 8) an' amount sufficient to engage
the four cam levers 125 on either side, that is, one
side at a time. By swinging the contactors 140
to their inoperative position shown at 144, and
locking them there by the bolts {43, and then lift-
ing the cam rollers 130 off the cams about an

inch, the lock bar 155 may be set undernesth four
. of the cam levers 125 so as to hold them clear of

the cams {10 when the said four cams are nof in
use.

In Figs. 2 and 4 the webs 41 and 42 of the
drums 30 and 40, are mounted so as to leave about

5_.
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an inch of clearance between them. In Fig. 2, I’

show the relation of the table rollers 19 and 81,

‘webs 42, and the guides 225. In Fig, 4, cross an-

gles 215 are secured as by riveting to the beams §

and underneath the same. On the center line ©

between the drums 30 and 40 and above the cov-
er plate 6, a pair of angles 216 secured to the

which the lower pair of main rods 19 pass in
close fitting holes.

A similar pair of angles 218 and a pla.te 219 are
secured under the plate 8 to engage the upper
pair of main rods #9. . These supports prevent vi-
bration. of the rods 19. On each side of the cen-
ter plate 217 there is placed & curved vertical
plate 220 connected by an angle 221 to the cover
plate €, toprevent scale and dirt from reaching

“the thrust bearings 21. As the bars pass through
. the shear scale falls on the lower drum webs 42,

and is dropped off their outer edges. Openings

“beams §, support a vertical plate 217 through

222 are formed in the plate 6 to allow this scale -

to fall through into a pit from whence it may be
removed &t convenient intervals.
End pleces 226 are secured to the beams 7 and

channels 8 of the cover 3, so that the spaces be- -

tween these members may be filled with con-
crete.. By using small steel scrap such as rivet
punchings and a grout of Portland cement, con-
siderable mass can be added to the cover 3 at
small expense, which will reduce noise and vibra-
tion. The hollow interiors of the end members
4 can be similarly treated after erection.

In Fig. 5, segmental gear covers 236 are shown _

secured to the channels 8, to cover the outer edge
of each main gear 31.
In addition to the control elements, a pair of

‘tachometers may be provided,” one driven from -

the shear and showing the peripheral speed of

the knives in feet per minute, and the other
driven from the approach table rollers and show-
ing thelr surface speed in feet per minute, as aids
to the operator in controiling the cut lengths.

It has been assumed so far that the shear driv-' .

ing motors  A—B—C—D-—E—F are duplicates
and therefore of equal size. This is a matter of
convenience only, and not one of necessity, It
is only necessary that each motor does its share
of the work, and that no one of the bevel drlve
pinions 73 is over loaded.

65



5

2,228,896 5

The stress. and wear are well distnbuted on the for sta.rtmg and quick acceleration, and all six-
bevel drive gears. Because there are four evenly of the motors for cutting. .
spaced knives on each drum, there are also four “Therefore, to obtain the effects indicated in
evenly spaced points of maximum wear on each the table Fig. 11 it is necessary to fully control
bevel gear 15; and as there are three pinions 13 ~ the following speeds, times, and forces. 5
engaging each main drive gear 15, there are thus - 1. The idling period for ‘synchronous cutting

* twelve points of maximum tooth stress and wear &t 300 F. P. M. 'This is done by the use of two
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on each of these gears.’ ‘ motors taking an adjusted supply of current .
Having now covered the mechamcal descrip- through a rheostat.
tion: of my improved rotary billet shear, I will de- 2. The idling period for asynchronous cutting, 10

scribe the cits to be made, and the manner and which is effected by the same motors and the
method of making them, before describing the Ssame rheostat, with perhaps a different a,mount
electrical circuits in detail. The machine under . of current supply.

disclission is designed to shear 4’’, 5, or 6’ - 3. A varlable idling speed ‘or “lag”, which is
square billets -of various lengths. Slnce this is effected by the same two motors and’ rheostat, 15
fairly heavy duty, and since it usually requires a in combination with an intermittent cam con-
longer period of time to roll the bar than to shear  trolled current supply.

it, it is not herein proposed to shear the bar at - ‘4. Starting the shear from rest and acceler-
the delivery speed of the mill. This would be-es- 8ting to the constant cutting speed—this Is a

‘pecially difficult for a reversing blooming mill, as task of a fixed value—the samé for every start— 20

such mills have varying delivery speeds. * and may be accomplished by four motors and a

" The present method of cutting therefore in- Ccontrolling rheostat, the current supply being
volves the delivery of the bar clear of the mill timed by a “flag” or automatic switch and cams.
golls onto a shear approach table before the cut-~ 9+ Stopping the shear with a certain pair of
ting action begins. However, for a continuous knives in a definite position ready for the next 25
mill the shear could engage the bar as it issued Start. This may be done by a timed braking
from the last stand of rolls. The approach table fect of proper intensity.

6. Fixing the amount of current required to
may be assumed to deliver the bar to the shear at .
2 sgeed of 300 feet per _miriu_te, which in the fol- cut each different size of section, and exactly

lowing discussion will be the cutting speed for tzmll;l‘g ;l:e suﬁplgh of ghis current to the time 30
‘all cuts. This speed may be maintained sub- T % Z‘z cel?n?al:ine tﬁec:h ar dr just prior t
_stantially constant by the table motors, under th PE ftg e 1d glms us ip or g
“controls to be described later. (l:g;ut and after a considerable drop in spee
~In order to clearly present the operations re-
8. Accelerating above the normal-idling speed 33
quired to cut the various lengths, the table Fig. of 300 F. P. M. for certain cuts.

11 gives various data. The periphery of the knife 9. Synchronizing the shear speed with the

travel is assumed as 24 feet, and by the use of
, four pairs of knives this periphery may be divided ::gleg of the feeding rollers of the approach

into quarters, halves, or used as a whole, with re- 10, Automatica. braking the driving motor,
spectively four pairs, two pa,irs, or one pair of reduce the she;?r speed :fickly f?)r cer%ain cutss: 40
knives in use,, - " 11 Reversing hand controls for the shear and

When the peripheral speed of the knives s kept _ for the table for repairs, adjustments, cobbles ete.
‘constantly equal to the lineal speed of the bar g list of requirements appears to be difficult
we have synchronous: cutting, and can then cut. gn4q complicated, but' it becomes -surprisingly 45
lengths of six feet, twelve feet, or twenty four  gmple when use is made of an automatic cam
feet. However, it is desired to cut all lengths gontrojled master controller, in combination with

. between six feet-and thirty feet. The table Fig. 4 separate circult for each desired function, and
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11 shows how this may be done. For instance, g flag operated start. B «
if the shear is cutting six foot sections at a bar Referring now. to the general wirmg diagram 59
speed ‘of 300 feet per minute, it is obvious that g 6, when the advancing bar T0 raises the

if the bar speed be kept constant at that figsure flag K as shown, current flows from the posi-
(table speed), and the shear speed reduced be-~ tive main {60 through a wire 161 to a magnetic
tween- cuts, a certain amount, we can cut seven switch ‘M, and thence through a wire 162 and
foot sections, but it is imperative that at the. through the closed push button switch I to a 55
‘instant of cutting the knife speed and the bar wire 163 leading to a contact 164 on the flag
speed shall be the same, This involves the use lever 165 which is pivoted to a bracket 166, this

of “pulsating” speeds. . bracket being mounted on a support (not shown)

In- order to obtain a definite short” crop end which is adjustable to and. from the shear to .
from the leading end of the bar, it-is necessary ° vary the length-of the front crop end. 80"
to start the shear at a definite point in the ad- = The moving contact 164 is now in contact with

vance of the bar, and to have a certain pair of the stationary contact 187 from which a wire
knives at the starting point. ‘This involves start- 168 leads to a ground. In reality all the grounds. L
ing and stopping the shear for each bar, but. shown would connect to a negative main, the -
this is not objectionable as there 1s ample time grounds being shown merely to simplify the 65
" between bars. In order to keep the cutting speéd diagram. )
the same for various sizes of bars, the torque The flag " contacts 164 and {61 having thus
at the cutting instant must be varied in<pro- closed a circuit through the coil of the magnetic
portion to the resistance offered by the bar.. - switch M, the main contactor 169 is raised into
When using -six motors-as indicated, it'is of contact.with the contacts 110 and 171, thus en- 70
advantage to use some of the motors (as drivers) ergizing the positive mains 172 and 113 through

. all the time, and others only part of the time.  the switches X and Y. The main 212 supplies-

For shearing the maximum sections 6’ 'x 6') current to the shear controller S, and to_ the
I propose to use two of the motors during the - table controller T, through the switch W and
5 idling perlod between cuts, four of the motors the table rheostatv R ; e
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The main 178 supplies current to the contact

‘bars 150 for the cam operated contactors of the

idling, accelerating, and cutting circuits. In the
description of Figs. 7 and 8, it was explained
that there are only two sets of contact bars

" 151—152—153—154, and only one, or two con-

nected bars 150, but in Fig. 6-for the sake of
clearness, four sets of these bars are shown so
that the four circuits controlled by them may
be easily visualized. = Also, for clearness all the
power circuits are shown as being closed; this
will however never be the case at the same time,

'as each circuit will be closed by the cam actu- -

ated contactors {40 at the appropriate moment

for the service demanded by the various motors

A—B—C—D-—E-—F, .

Considering first the brake circuit, _current
flows from the main 160 to & separate contact
bar 211 through a wire 210, and thence through
one of the contactors 140 to the contact bar
151, and thence through the wire 174 to the
brake rheostat O, and thence by a wire {48 to
the brush {18 supplying the ring {5, and through
& wire {14 to the contact {13 (see Fig. 8) on the
star wheel 112,

When the rotating contact {{8 reaches the
contact 19, current mey flow through the wire
209 to a stationary contact 175 which is in po-
sition to be engaged by a movable contact 138
mounted on a hand lever (77, which is pivoted
to a bracket 178. The lever {77 is held by 2
spring {719 against a stop 180, so that the con-
tacts 175 and 176 are normslly separated and

" the circuit is open.

When, at the appropriate moment, this circuit
is closed, current mey flow through a wire (84
to the brake J, and thence by & wire 182 to the
brake I, and thence to ground. _

It will be noted that the brakes I and J are
applied by the application of the current, and
released when the brake circuit is open. These
brakes may be of any usual or desired kind. As
the braking action is required for certain cuts

cuts, or to stop the shear between bers, brakes
are furnished only for the two motors A and. B,
and the brakes are normally not applied.

For the idling circuit, current flows from the
main 173 to a contact bar 150, and thence
through a contactor 149 to the contact bar i52.

From the bar 152 current flows through & wire
_184 to the idling rheostat P, and thence through

a wire 185 to a wire 186 which supplies the
motors A and B. :
. For the accelerating circuit, current flows
from the main 173 to a contact bar 150 and
thence through a contactor 140 to the contact
bar 153, and thence through a wire 188 to-the
accelerating rheostat Q. From. thence .a wire
189 leads to a wire 190 connecting with the mo-
tors C and E. From the wire 189 a second wire
181 leads to motor D, and a third wire 192 leads
to motor P. Thus motors C—D—E—F are con-
nected for starting and acceleratiogr

For. cutting all six motors may be used, and
current flows from main (13 to one of the con-
tact bars 150, and thence through a contactor
140 to the contact bar 164. From bar 158 a
wire 193 leads to the rheostat R, and a second
wire 194 leads to'the brush 185. A wire 202
leads from a connection with the wire 194 to a
connection with the wires: 189. and 18(. The
brush 195 contacts an insulated rihg 196 mount-

ed on the hub 197 of the star wheel I12, which
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is in turn mounted on the shaft 98 and keyed
thereto. : a .

At the opposite side of the hub 197 there are
mounted four contacts 198 which are of suf-
ficient length (around the hub (97) to supply
current during each cutting period. These con-
tacts 198 are connected to the ring 196 by cross
pieces 199, so as to be supplied with current
thereby. ' . .

The four contacts 198 are spaced equally
“around the hub. 197 and the said hub is so posi-
tioned on the shaft 98, that each time a pair of
knives on the main drums 30 and 40 are in posi-
tion to make a cut, the contacts 198 are in
position to supply current to the cutting cir-
cuit. A brush 200 successively engages the con-
tacts 198 and carries current to a wire 20f, which
connects with the wire 186 supplying the mo-
tors A and B. Thus all the motors A—B—C—
D—E—F may be operated to drive the shear at
the cutting instant. ’

There are thus three power circuits in addi-
tion to the brake circuit, 1st: the idling circult
through rheostat P, wires 184, 185, and 186 to
motors A and B; 2nd: the acceleration circuit
through rheostat Q, and wires 188, 189, 190, {91,
and 82 to the four motors C—E—D—P; and
3rd: the cutting circuit through the rheostat
R, and the wires 193, 202, 1889, 136, 194, 192, (94,
281, i86,.and the brushes 195 and 200, to all six
motors A—B—C—D—E—F, ‘

. Each of these circuits has its own rheostat to
regulate the amount of current supplied, and in
each of the circuits the current supply is timed
by the cam- controlled contactors 140, to give
complete control of the motor operations. For
the purpose of turning the shear over for in-
spection, knife changes, knife holder settings
ete., I provide a reversing controller S with-a
bank of resistance. U] Current may flow from
main 202 through the switch W to the controller
8, and from thence to and from the resistance
U over wires 203 and 204, and thence by a wire
200 to the wire 188 leading to the idling motors
A and B. At such times as controller S is used,
the switches X and ¥ may be opened.

In addition to the shear motors A—B—.C—
D—E—F controls are shown for the approach
or feed table motors G and H. The wire 212 is
extended to the controller T which is connected
to the rheostat V by a wire or wires 206, from
whence wires 207 and 208 lead to motors G and
H. During normail operation of the shear the
controller T may be in the full on position for
forward motion (feed to shear), and the speed
of the motors G and H may be set at a substan-
tially flixed value by the rheostat V. .

" In some cases it will be of advantage to vary
this speed soméwhat as will appear later. When
it may be desired to reverse or manipulate the
table rollers, the controller T and the rheostat
V may be operated. together. It will be noted
* that the main 160 supplies all current for the
-, operaticn of the shear motors, and also that for

will be felt by all these motors to an equal de-
gree. A circuit breaker Z may be provided in
the main. 160, switches X and Y in the mains
178, and a switch W in the main 212.

. It is probable that the four separate rheostats
~0, P, Q, and R could have their resistances com-
5 bined into a single bank, and still retain the

individual control over the various circuits af-

-fected, by having a separate control handle for

the table motors. Thus changes in line voltage-
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-each circuit operating on & section of the whole

resistance.
The operation.of my improved rotary shea.r

" varies with the cuts being made, as. shown in

10
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the table Fig. 11. ‘The simplest method of op-
eration is that used for the synchronous cuts of
six, twelve, and twenty-four feet, in which the
shear speed and the bar speed are substantially
and constantly the same, after the. shear has
attained full speed. Assuming a bar speed of
300 ¥. P. M., this is fixed by the setting of the

table rheostat V. Assuming two seconds are.

required to bring the shear drums 30 and 49
from a state of rest to a speed of 300 F. P. M,,
this will equal ten feet of travel of the bar 10,
and the flag K may be set ten feet ahead of the
point of engagement of the knives, plus the

‘length of the desired front crop end—say two
- feet—or a total of twelve feet from the point

where the knives first grip the bar.

As the work required to bring the shear d.ums, .

motors, gearing, etc. from rest to the desired
speed is made up of acceleration, which is prac-
tically constant (except for differences in the

. positions. of the knife holders), and of friction

which is also nearly constant, the amount of

. gurrent required to start the shear from a uni-
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form position of the drums, and the time of
application of this current will be substantially
constant at all times and for all cut lengths.
This amount of -current may be regulated by
the acceleration rheostat Q, and the timing may
be controlled by the appropriate contactor cams
1i0. Thus a regulated amount of current may
be supplied for a length of time just sufficient

to bring the shear from a state of rest. to the

desired speed of 300 feet per minute just before
the knives engage the bar. The setting of the
rheostat Q will therefore be normally the same
for starting on all cuts, but it may be varied
slightly if necessary at any time. -

Just prior to the engagement of the bar by
the knives, the cutting current is supplied to

“all six of the shear driving motors by the appro-

priate contactor 140 through the cutting rheo-

_stat R.

60

Both the amount of the current supply and
the time of its application will vary with the

_thickness of the section cut—the first because

there is more power needed for the thicker sec-
tions, and the second because the point of knife
engagement varies with the thickness cut. The.
temperature of the bar will ‘also be a factor..

) Theoretically, it would.therefore be necessary

to have a different set of cam sectors §10 for each -
‘thickness cut, to obtain a different timing, and a

different setting of rheostat R to obtain a differ-
ent ampere delivery, but practically, in most cases

the timing may be obtained with sufficient accu- -

racy by changing the sétting of the acceleration
rheostat Q,-and the clrrent supply may be regu-

~lated by rheostat R.

The above method takes care of six, twelve, and
twenty four foot cuts, during which the shear

speed remsains substantially constantﬂ’:)etween the
' first and last cuts on each bar, and also substan-

tially the same as the bar speed.

Considering now a seven foot cut, col. 11 of
the:table Fig. 11 shows thai the average knife
speed hetween cuts must be reduced to 247.8 feet.

o per minute; the speed at the cutting instant re-

maining at 300 F. P. M., and the speed of the bar
10 being substantially constant at .300 ¥, P, M.

Col. 12 of the table also shows . that the minimum-

7

speed of the shear drums for a seven foot cut
would be 195.6 feet per minute.

In the table all the figures in col. 12 have been

calculated on the basis of uniform acceleratlon
and deceleration  as a matter of convenience.

The figure 195.6 ¥. P. M. is.therefore a depression

or negative peak in the acceleration diagram. In
practice however, the acceleration and decelera-
tion may be sharper, as four motors are avail-

-able for acceleration, and powerful brakes for:

deceleration.

The minimum .speeds in col. 12 may therefore
be considerably higher, and the maximum speeds
considerably lower than those shown. For a
seven foot’cut the shear would beistarted from a
‘state of rest as usual, accelerated to full speed,
supplied with cutting current for the proper time
and in the proper amount, and then have all the
shear motors cut out for a short period to allow

. the shear drums to lag with respect to the bar.

After sufficient lag, the idling motors would be cut
in again and if necessary, following this, the ac-
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celerating motors would be cut in long enough to

bring the drums up to speed just before the cut-
ting current is supplied to all six motors to make
the cut.

It will now be seen that for each cut length a
different cam drum 100 must be used, with-cams
110 appropriate to the demands of the various
circuits. These cams may be laid out and con-
structed with sufficient accuracy after some expe-
rience or trial operation of the shear, but they
can always be modified in place. The cycle for
a seven foot cut ona 6’° x 6’ bar ‘would then be
as follows, after the'prelimina.ry starting period:

1. Cutting with all six motors——time 0.25 5ecs.—
bar travel 1.25 ft.

25
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2. Indeterminate idling period with all power off .

the shear drums—to be determined by trial.
3. Idling motors on if necessary.
4, Accelera.tlon just before the next cut.

40

At the end of each bar; and independent of the“

cut lengths, the shear must be stopped in readi-

" ness to start again for the next bar, and with the

number one pair (starting pair) of knives in a

predetermined position.
This 1s accomplished as follows: After the last

cut has been made on each bar, the shear opera-

tor presses the push button switch L, which opens

“the coil.circuit of the magnetic switch M, and

allows the contactor 169 to.drop, thus cutting
off the current supply to the shear motors A—B—
C—D—E—F, but not to the ¥able motors G and
H, which may run constantly or be under the
control of another operator through separate
controls (not shown).

The brake circuit also remains ready to ne . .

energized. At the same time the shear operator
pulls the lever- 1171 fo close the brake circuit
through the contscts 15 and 1716, and holds this
cireuit closed until the brakes are applied by the

timing contacts 13 and 119, and the shear drums

have eome to rest. He then releases the lever
117, when  the. spring 179 opens the circuit
“tbrough the contacts 175 and {16, thus leaving
the brakes off and the shear drums ready to be
started again for the first cut on the succeeding
bar, which is accomplished automatically by the
- flag 'K and magnetic switch M.-

From the table Fig. 11, it w111 be noted that
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cuts from six to nine-feet inclusive are made with -

“all four pairs of knives (8 knives) that cuts from

.ten to twenty one feet inclusive are made with

. two- -opposite pairs of knives (4 knives)—and that
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cuts above twenty ‘one feet in length are
with only one pair of knives (2 knives). .
Before starting a series of cuts 4t is therefore
‘necessary to swing the shear knife holders 50 and._
5. 60 into operative position and lock them there by
the keys 5§39, and to swing those knife holders not
chosen for cutting, into their inoperative positions
and lock them there. For seven, eight, and nine
foot cuts, the operation is similar, the only dif-
10. ference being in the amount of lag of the shear
drums to allow more or less of the bar 10 to pass.
For a ten foot cut however, a new condition
‘arises. Here it is necessary to speed up the shear
drums because only -four knives (2 pairs) are in
15 use. This may be accomplished merely by start-
) ing the acceleration period before each cut sooner
than usual, by the proper cams 110, and thus al-
lowing the drums to reach a higher speed, and
then cutting off the supply of accelerating current
.20 in timé for the drums to drop t6 cutting speed
just before the cutting current is switched on
As before stated, the maximum speed of 437.6
F. P. M. shown for this cut, may be much less
-with faster acceleration. '
25' An eleven foot cut requires a similar operation
With a lower maximum speed of the shear drums.
A twelve foot cut is made in just the same way
as a six foot cut, except that only two pairs.of
. knives are used to make these cuts. Cuts from
30 thirteen to twenty one feet inclusive are made in
a way similar to that-for seven, elght, or nine foot
cuts, except that only two pairs of knives are
" cutting. . :
For twenty two and twenty three foot cufs the
g5 operation is similar to that for ten and eleven
" foob cuts, as the drum speeds must be increased
between cuts. A twenty four foot cut is made
, synchronously like six and twelve foot cuts, using
only a single pair of knives.
For all cuts twenty five feet and over there is o
lag between cuts, using acsingle pair of knives. -
For -cuts over thirty feet this lag may become
‘nearly a full stop, in which case the shear drums
would be allowed to drift to a near stop, and then
.45, be accelerated to cutting speed just before the cut.
" In all cases the cutting current should be applied
Just before the knives engage the bar,
In timing the shear for a stop, some one pair of
knives (if more than one pair are in use), must
50 be selected to stop at the desired position in readi-
Ness to make a first cut when the.shear is again
started. This pair of knives may be called the
number one pair. If however the same pair was
used continuously the wear on them would be
55 greater than that on the other knives, so T have
provided the four jawed clutch 82, the four jaws
of which register with the four pairs of cutting
~knives. By shifting the clutch to any one of its
four engageable positions, any one of the four
60 pairs of evenly spaced knives may be made the .
starting or number one pair. _
It may now be seen why four pairs of cutting
‘knives are used.. It is because no other number
is so-efficient, convenient and economical.
© Without at least four pairs of knives all the
cuts listed in the table could not be made. With
more than four pairs of knives space is not avail-
able to fold the knife holders into inoperative po-
~..sitions. No less than eight pairs of knives would
70 give equal facility of operation, and this would
double the cost of the knives and knife holders.
The speed of 300 F. P. M. is believed to be prac-
ticable for a 6" x 6’’ billet, and higher speeds
“could be used for smaller sizes. Obviously these
75 cutting speeds may be as low as desired.
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For cuts intermediate of the even léngths given
in the table (viz. 6-7-8 . . . 28-29-30 ft.) similar
methods of operation may be used with a special
cam drum 100 and cams {18 being required for
each cut length. For slight differences from the
-standard even lengths given, say 7'~11'' or 8’-1",
the table rollers 19 and the shear drums 30 and 48

could be operated asynchronously by merely -

changing the setting of the table rheostat V,
without making any other change. Fer heavy
sections however this is not recommended except
at low speeds. ¢ -

. It will be noted that I employ wholly new princi-
ples and mechanism for synchronizing the bar
speed and the knife speed. Some prior inventors
have given the shear drums variable speeds by
change gears and differential gears from a con-
stant speed motor—others have used “Scotch
yokes,” elliptic gears, and various other mecha-
hisms to mechanically effect & pulsating speed of
the shear knives. Several inventors have used
pinch rolls for controlling the speed of the bar.
In all these cases electric motors are used to
drive the shear, and in practically all of them
roller tables are used to convey the bar to the

shear to within the reach of the feeding mecha--

nism used.

In the present invention I control the speed of
the shear at either a uniform, variable, or pulsat-
ing speed, solely by the use of the driving motors,
and in addition I control the torque of the motors
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by pre-adjusted rheostats, thus dispensing with

all mechanical speed changing devices.

I also use the table rollers of the shear ap-
proach table to control the speed of the bar, and
syfichronze their operation with that of the shear
in such-a manner as to obtain sufficient accuracy
for .cutting billets, thus elifninating pinch rolls.
I also provide automatic means-for starting the
shear, and means for both synchronous and asyn-
chronous operation thereof. B

It will be evident that a horizontal shear such
as that shown has certain advantages over g
shear in which the .drums rotate.in vertical
planes. These are:

1. The horizontal shear is lower, wider, and
more stable. ~

“ 2. The pivoted knife holders may be swung
manually merely against the friction of their
pivots. o . :

‘3. The distortion of the billet is less—there is
no lifting of the same by the knives when cutting.

4. The delivery from the shear of short rear
crop ends Is much facilitated by a ‘continuous
support. = ’

5. An inexpensive structural frame may be
used. - - '

6. Idling friction is less due to ball thrust bear-
ings. : '

7. The machine is more accessible than a ver-
tical - machine. - :

8. No large gear covers are needed. :

The disadvantages as compared to a vertical
shear are: :

1. Bevel drive gears are ‘necessary, or at least

preferable.- - ) : .,

2; 'The shear (as shown). can cut only one bar
at a time. o
- 3. Slabs must be sheared on edge.

Regarding the use of six motors to drive the
shear, this is a matter of mechanical convenience
and possibly of economy in first cost, coupled
with probably increased electrical efficiency due
to fuller loads on the idling motors during the
idling 'periods. It will'be noted that since all
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the motors are geared to the shear, they rots.te
together whether all or only some of them are

. energized.

However it is evident that the shear could be

driven by two or four motors, or even by & single
imotor geared to both knife drums.  These are

_matbers for the individual designer and speciﬂc

10

- place,

15

conditions,

The machme can be dismantled as follows:
The bracket 86 and the standard 95 can be lifted
off the cover 3, leaving the vertical shaft 82 in
The: cover 3 can then be lifted off the
end members § carrying with it the upper ten-
sion rods (9 and the upper bearings §2, which

1ift off the drum shafts 20 and 25.

The drum shafls 20 and’ 25 can then be lifted
out, with the attached gears 37 and 1§ and the’
drums 30 and 49, leaving the lower bearings {2

 in place. To get the lower bearings 12 and the

20
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lower tension rods §9 out, it is necessary to move
the end mémbers § endwise of the frame to clear
the ends of the rods 18. The bearing shells {1
and 18 may be changed by slacking off the cap

¢ nuts 22, and backing off the caps I3 until the

shell 18 can bhe removed, and then the sheil l'ﬂ
can be twisted out of the bearing 12.

Having now fully described my invention as
embodied in s preferred form, and set forth the
several methods of operating it and the “results
to be obtained thereby, I claim as my inventlion:

1. A horizontal rotary flying shear comprising
a pair of rotary drums mounted on paralle] ver-
tical fixed axes for rotation aboub the same, co-
acting shear knives carried by the said drums
‘and rotating in horizontal planes, means for feed-
ing a-bar to the shear at one constant level o be
cut into sections, means for discharging the
cut sections froin the shear at @ constant lower
level, and means for driving the shear drums.

9. A horizontal rotary flying shear comprising
a frame, & pair of retary drums mounted on par-

" allél vertical fixed axes for rotation ghout the

same, o shear knife on each of the said drums
coacting. with the knife on the other drum,

- means for feeding 3 bar to be sheared to the

knives, means for driving the sald- drums, and
means for adjusting the distance between the
centers of the vertxca.l axes independently 01' the
said frame.

‘3. A horizonta] rotary flying shear comprising
a, pair of rotary drums mounted on parallel ver-.
tical shafts for rotation about the same, coacting
shear knives on the drums, a vertical shaft fixed

_to one of the drum shafts and above the same,

.60

o horizontal shaft connected to the said vertical
shaft and: driven thereby, & second horizontal
shaft located above the first and driven thereby
at ‘a - speed equal to that of the drum shaft, and

a pointer on one of the said horizontal shafts o _

indicate the position of thesheaf “knives.
4, A horizonta]l rotary flying shear comprising

& pair of rotary drums mounted on parallel ver-

_tical shafts for rotation about the same, coacting’

70

shear knives on the drums, a vertical shaft. fixed
to one of the drum shafts and above the same, &
horizontal shaft connected to the said vertical

shaft and driven thereby, a second horizontal

shaft located above the first and driven thereby
at o speed equal to that-of the drum shaft, de-
tachable cams mounted on said second shaft, and
contactors actuated by the- -sald’ cams- for con-
trolling the application ‘of drxving forces to the

- drum shaifts,

7.;»

- 5. A horizontal rotary flying shear comprising '

a four pilece includlng a bed plate, a cover, and

e
two end members

shatts, means for driving the same, a drum on
each of the said shafts, & shear knife on each of

_the said drums, these knives coacting with each

other to shear & bar passihg between them, up-

8 pair of parallel vertical

per and lower bearings for each of the said

shafts, a pair of tension rods connecting the

said upper bearings, & second pair of tension
rods connecting the said lower bearings, guides
for the upper bearings .secuved to the cover,
guides for the lower bearings secured to the bed
plate, and connections between all of the said

_tension rods and each of the said end members.

6. A horizontal rotary flying shear comprising
a four plece frame, including & bed plate, a cover,
and two end members, & palr of parallel vertical
shafts, means for driving the same, & drum on
each of the said shafts, a shear knife on each
of the said drums, these kiilves coacting with

.each other to shear a bar passing between them,

upper and lower bearings for each of the said
shafts, caps for each of the sald four bearings,
a pair of tension rods passing through the said
upper bearings, their caps, and the said end mem-
bers, .a. second pair of tension rods passing
through the said lower bearings, their caps and
the said end members, and nuts on all the said
tension rods at each bearing, at_each cap, and

at each end member, {0 po.,ition the said bear-(

ings and caps in the frame.
7. A horizontal Totary fylng shear comprlsing'
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o four plece frame including a bed plate, & cover,

and two end members, a palr of paralle]l ver-
tical shafts, means for driving the same, & drum
on each of the said shafts, & shear knife on each
of thé ssid drums, these knives coacting with
each other to shear g bar passing between them,
upper and lower bearings for each of the sald
shafts, & pair of tension rods connecting the said
upper bearings, & second psir of temsion rods
connecting the sald lower bearings, connections

35

40

between the ends of all the said tension rods and .

the. said end members, a support extending from

the mid portion of the sald upper tension rods .

to the said cover, and a second support extending

from the mid portion of the said lower tension .
. rods to the said bed plate.

" 8. A horizontal rotary flylng shear comprising
a pair of vertical shafis, each of the said shafts
having a lower journal bearing, a bevel drive
gear above the said bearing, a drum above the
said drive gear, s shear knife on the sald drum,
the knife on one drum coacting with the knife
on the other drum to shear a bar passing between
them, a spur gear above each drum, the said
two spur gears meshing with each other to reg-
ister the knives, an upper journal bearing for
each .of the said shafts, means for driving the
bevel drive gears, means for supporting and fix-
ing the journal bearings, and means for support-
ing the said shafts and the parts mounted there-
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on .against vertical movement independently of -

. the said journal bearings.

- 9, A horizontal rotary flying shear comprising -

: frame ha.vmg & cover portion, & pair of vertical

shafts, a ‘drum on each of the said shafts, reg-

85

istering spur gears above the drums which con- N

nect the said vertical shafts, means for driving

the said shatts, -a knife holder on each of the .

sald drums, & knife on each of the said knife

50,

holders, these knives coacting to shear a bar -

passing between the drums, members for secur-
ing the knife holders to the drums, and openings
in the said spur gears and the said cover for re-
moving the sald securing rmembers.
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10. A horizontal rotary flying shear comprising
a four part frame composed of a bed plate, a
cover, and two end members, a pair of drums
mounted for rotation on fixed vertical axes,
means for driving the said drums, coacting shear
knives on the said drums, the said cover being
composed-of a number of rolled steel sections and
a bottom plate, the said base plate being also
composed of a number of rolled steel sections and
a cover plate, and the interstices between the
rolled steel sections of the base plate and the
cover plate being fllled with concrete or other

. heavy material to reduce noise and vibration,
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and to provide additional mass in the structure
to absorb shocks. - o

11. A horizontal rotary flying shear comprising
a four part frame composed of a base plate, a
cover, and two end members, a pair of drums
mounted for, rotation on fixed vertical axes,
means for driving the said drums, coacting shear
knives on the said drums, and the said cover
being adapted to form an elevated floor or pulpit
upon which the operating controls may be
mounted.

12.- A horizontal rotary flying shear comprising
a frame having top, bottom, and end portions,
a pair of vertical shafts, means for driving the
same, upper and lower bearings for the said
shafts, a drum on each of the said shafts between
the said upper and lower bearings, coacting shear
knives on the said drums, a pair of tension rods
connecting the said upper shaft bearings and
extending to the end frame members, and slots
in the said end frame members to receive the
ends of the said tension rods and extending to
the tops of the said end frame members, where-
by the said pair of tension rods and the said
upper shaft bearings may be removed together
after the top frame member has been removed.

13. A horizontal rotary flying shear comprising
a frame, two parallel vertical shafts mounted
therein, and geared together, a bevel drive gear
on one of the said shafts, a drum on each of the
said shafts, coacting shear knives on the said
drums, a drive shaft, a bevel pinion thereon
meshing with the said bevel drive gear, an open-
ing in the end of the said frame, and a bearing
in the said opening for the said drive shaft, the
diameter of the said opening being large enough
to permit removal of the said bevel drive pinion

through the said opening, without removing the.

said pinion from its shaft. )
14, A rotary flying shear comprising a pair of

‘rotary drums mounted on paraliel -axes for rota-

tion about fixed centers, a shear knife on each
of the said drums coacting with a knife on the

other drum to shear a moving bar, a motor or’

motors for driving the shear, and four separate
electrical circuits for controlling the operation

thereof, ‘including a braking circuit, an idling -

circuit, an accelerating circuit, and a cutting

“circuit; means for regulating the.amount of cur-

rent supply to each of the said four circuits, and

. 2,228,806

said four circuits to regulate the amount of cur-
rent supply to each circuit, and automatic me-
chanically timed contactors for energizing and
de-energizing ‘the said four circuits to control
the operation of the shear. ,

16. A horizontal rotary flying shear compris- -
ing a pair of rotary drums mounted on parallel

‘vertical shafts for rotation about the same, coact-

ing shear knives on the drums, a vertical shaft

-fixed to one of the drum shafts and positioned 1

--above the same, a horizontal shaft connected to

the said vertical shaft by bevel gears, a second
horizontal shaft located above the first and

- driven thereby at a speed equal to that of the

drum shafts, motors for driving the drum shafts, 1
detachable cams mounted on the said second
shaft, and contactors actuated by the said cams
for controlling the current supply to the said
driving motors, to make the desired shearing cuts.

17. A rotary flying shear comprising a pair of
rotary drums mounted on parallel axes for rota-

- tion on fixed centers, coacting knives carried by

the said drums, means for feeding the bar to be
sheared to the ‘knives, means for driving the
drums, a master controller driven in a fixed ratio
to one of the drums, the saigd controller including

. detachable cams, contact—bars—for —distributing

means for timing the application of the said cur- -

rent ‘supply- to each of the said four-circuits,

15. A rotary flying shear comprising & pair of -

rotary drums mounted on parallel axes for rota-
tion about fixed centers, a shear knife on each
of the said drums coacting with a knife on the
other drum to shear a moving -bar, a motor or
motors for driving: the shear, and four separate
electrical circuits for controlling the operation
thereof including a braking circuit, an idling
circuit; an accelerating cireuit, and a cutting
circuit; an independent rheostat for each of the

- the shear for closing the said shunt circuit and

current to the driving motors, and contactors op-
erated by the asid cams and engaging the said
contact bars, for timing the application of the
said current to the said motors.

18. A rotary flying shear comprising a pair of
rotary drums mounted on parallel axes for rota-
tion on fixed centers, spaced coacting knives car-
ried by the said drums, means for feeding the bar
to be sheared to the knives, means for driving the
drums, a master controller driven in s fixed ratio
from one of the drums, the said controller in-
cluding detachable cams, rocker arms actuated
thereby, contact ba.rslfor distributing currenf to
the driving motors, a contact bar for supplying
current to an electrically operated brake, and
contactors operated by the said cams and ergag- -
ing the said contact bars to time the application
of the said driving and braking currents. -

19. A rotary fiying shear comprising a pair of
rotary drums mounted to rotate on fixed centers
and geared together, coacting shear knives on the
said drums, a plurality of motors for driving the
said drums, an electrically operated brake for
stopping the said drums, the said drums being
normally stationary between the approach of suc-
cessive bars and their engagement by the shear,
a brake circuit, three power circuits each control- .
ling certain of the driving motors, a positive
main, contact bars for supplying the various cir-
cuits with current, mechanically operated con-
tactors for connecting the various contact bars
with the positive main, a magnetic switch for
controlling the current supply to all of the power
circuits, a shunt from the positive main to ener-
gize the coil of the magnetic switch through one
fixed and one moveable contact, and g flag or
lever actuated by each advancing bar as it nears

3

6
thus closing the said magnetic switch in read-
iness to supply. current to the motor circuits, in
combination witha cam shaft and cams for op-
erating the said contactors at desired times.

20. A rotary flying shear comprising a pair of 7
rotary drums mounted to rotate on fixed centers

-and geared together, coacting shear knives on the

said drums, a plurality of motors for driving the
said drums, an electrically operated brake for

_ stopping the said drums, the said drums being 7
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" normally stationary between the approach of suc-
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cessive bars and their engagement by the shear,
automatic means for starting the shear from a
state of rest in a fixed relation to the leading end
of each advancing bar, by the application of &
regulated supply of  current to certain of the
driving motors, the said amount of current heing
proportioned to bring the shear drums up to &
substantmlly set, speed just before the cufiing

period, automatic means for discontinuing the '

sald current supply, and automatic means for
supplying an increased amount of current to the
sald motors, and a similar supply to & certain ad-
ditional motor or motors to make the desived cut.

21. A rotary flylng shear comprising & pair of

‘rotary drums mounted to rotate on fixed centers

and geared together, coacting shear knlves on the
said drums, o plurality of moters for driving the
sald drums,’ an dlectrically operated brake for
stopping the sald drums, the sald drumg being
normally stationary between the approach of
successive bars and their engagement by the
shear, means for starting the shear at the ap-
proach of each bar to be cuf, means for adjusting
the amount of current supplied to make the cut
to the section to be cut, means for fiming the
application of the said current to the time re-
guired to make the cuf, means for operating the
shear between cuts at a desired speed to fix the
lengths of the sectlions cut, and means for stop-
ping the shear drums in a definite position after .
the lagt-cut 1s made on each bar.

22. A rotory ilying shear comprising a pair of
rotary drums mounted to rotate on fixed centers
and -geared together, coacting shear knives on
the said drums, a plurality of motors for driving
the sald drums, an electrically operated brake for
stopping the said drums, the said drums being
normally stationary between the approach of suc-
cessive bars and thelr engagement by the shear,
means for feeding the bar to be cut to the knives,

‘and six eleciric operating circuits including a
braking circuit, an idling circult, an accelerating

circuit, and a cutting circuit; the said four cir-
cuits being automatically controlled both as to
the time of application and the amount of cur-
rent supply, a manually controlled manipulating.
cireuit for the shear drum, and a manually con-
trolled - manipulating circuit for the feeding
means.

23. A rotary flylng shear comprising & pair of
rotary drums mounted to rotate on fixed centers

" and geared together, coacting shear knives on the

said drums, a plurality of motors for driving the
sald drums, an electrically operated brake for
stopping- the said drums, the sald drums being
normally stationary between the approach of suc-
cessive bars and their engagement by the shear,

" & series of cams driven from one of the sald.

60

drums at an even spéed therewith, a rocker arm

. actuated- by each of the said cams, a contactor

mounted at one end of each rocker arm, contact
bars adiacent to the said contactors to complete
certain ecircuits to-the brake and to the driving .
motors, and means for locking the %aid contactors:

" on the sald rocker arms in either an opera.tlve or

-an inoperative position.

24. A rotary flying shear comprising & pair of
rotary drums mounted on parallel axes for rota-
tion about fixed centers a motor for driving the
same, spaced coacting knives carried by the said

. drums, medns for feeding the bar to be sheared

to the knives, at a substantially constant speed,
means - for starting the shear from rest at the

approach of each bar to be sheared, and means -

11

for operating the shear driving motor during the
passage of a bar through-the shear, at & pulsat-
Ing speed to vary the cut section lengths.

25, A rotary flying shear comprising a pair of
rotary drums mounted on parallel axes for rota-

.tion about fixed centers a motor for driving the

same, spaced coacting knives carried by the said
drums, means for feeding the bar to be sheared
to the knives al a substantially constant speed,
means for starting the shear from rest st the
approach of each bar o be sheared, and means
for operating seid driving motor during the pag-
sage of each bar through the shear, either at a
substantially constant speed m‘ at & pulsating
speed, as deslred.

26. A rotary flying shear comprising o pair of

'mmw drums mounted on parallel axes for rota-

tion about fixed centers, spaced coacting knives
carrled by the sald drums, means for feeding the
bar to be sheared to the knives, means for starf-
ing the idle shear from a state of rest and accel-

erating it to a speed in substantial equality with -

the speed. of the bar, means for supplying addi-

fional current during the cutting periods to

maintain this equality of speed between the shear
and the bar, and means operating subseguent to
each cut for allowing the shear speed to fall be-

- low the bar speed during an interval calculated

to produce a definite lag, before the sheaur is
again accelerated for the next cut.
27. A rotary fiying shear comprising a pair of

rotary drums mounted on perallel axes for rota-

tion about fixed centers, coacting knives carried
by the seid drums, mesans for feeding the bar to
be sheared to the knives, means for starting,
stopping, and varying the speed of the shear
drums during the passage of each bar there-

_ through, one or more electric motors for driving

the said drums, and a master controller driven in
synchronism with the sald drums and arranged o
control the driving motor or motors to produce &
desired cycle of operations on each bar.
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28. A rotary flylng shear comprising a pair of -

by the sald drums, means for feeding the bar to

-be sheared te the knives, means for starting,

stopping, and wvarying the speed of the shear
drums during the passage of each bar there-
through, one or more electric motors for driving
the shear drums, and a master controller geared
to one of the shear drums at an even speed there-

driving motor or motors to produce & desired-
cycle of operations on each bar.

28. A rotary flying shear comprising & pair of
rotary drums mounted on parallel axes for ro-

. tation about fixed centers, coacting knives car-

ried by the said drums, means for feeding the
bar to be sheared to the knives, means for start-
ing, stopping, and varying the speed of the shear
drums during the passage of each bar there-
through, one or more electric motors for driving
the said drums, and a master controller driven

Ain synchronism with the shear drums and ar-

- rotary drums mounted on parallel axes for rota- ‘
‘tion about fixed centers, coacting knives carried

45
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- with, and arranged to automatically control the - -
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ranged to control the driving motor or motors,

said master controller including s number of ad-

Justable cams each ‘controlling the timing of the - ‘

current supply to certain of the said motors.

30. ‘A rotary flying shear comprising a pair of ¢

rotary driims mounted on parallel axes for rota-

tion aboui fixed centers,’ coacting knives carried. . '

by the said drums, means for feeding the bar to -

be sheared to the knives, means for starting,
stopping, and varying the speed of the shear

75
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drums during the/passage of each bar .there-
through, one or more electric motors for driving
the said drums, and a master controller driven in

" synchronism with the shear drums and arranged _
to control the driving motor or motors, the said

master controller including a number of adjust-
able cams each controlling the current supply to
certain of the said motors, and means for substi-
tuting other.cams to vary the timing of the cur-
rent supply to the said motors for other operating
cycles.

31. A rotary flying shear comprising a pair of

‘rotary drums mounted on parallel axes for rota-

tion about fixed centers, coacting knives carried
by the said drums, means for feeding the bar to
be sheared to the knives, means for starting,
stopping, and varying the speed of the shear
drums during the passage of each bar there-

. through, one or more electric motors for driving
20

the said drums, and a master controller driven
in synchronism with the shear drums and ar-
ranged to control the driving motor or motors,
by timing the current supply to them, in com-

,bination with means for predetermining the
25

amount of such current supply for each cross
section of bar cut, and for different lengths of
cut sections. -

32. A rotary flying shear comprising a pair of
rotary drums mounted on parallel axes for rota-
tion about fixed centers, coacting knives carried
by the said drums, means for feeding the bar to

-be sheared to the knives, means for starting,

| stopping, and varying the speed of the .shear

35

drums during the passage of each bar there-
through, one or more electric motors for driving
the shear drums, in combination with means for
regulating the driving forces applied to the shear
drums, and means for timing the application of

' the said driving forces to suit t;he demands of the
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instant cycle.
33. A rotary flying shear comprising a pair of
rotary drums mounted on parallel axes for rota-

“tion about fixed centers, a plurality of pairs of

coacting shear knives carried by the said drums,
means for feeding the bar to be sheared to the
knives, a motor or motors for driving the said
drums, and means operating after the passage
of each bar through the shear for stopping the
said drums with one of the said pairs of knives
in a definite position in readiness to make a first
cut on the succeeding bar when the shear is again
started, in combination with means for altering
the angular relation between the said stopping
means and the shear knives, in such a manner
that any coacting pair of knives may be selected
to make the first.cut on a series of bars.

34. A rotary flying shear comprising a pair of
rotary drums mounted on parallel axes for rota-
tion about fixed centers, a plurality of pairs of
coacting shear knives carried by the said drums,
means for feeding the bar to be sheared to the
knives, a motor or motors for driving the said
drums, a shaft connected to one of the said
drums, a second shaft ‘geared to the said first
shaft by even gears, a series of cams on the said
second shaft, and contactors operated by the said
cams in a desired sequence to control the dnving
motors, to cut a bar into sections. .

35. A rotary flying shear comprising a frame,
two parallel shafts mounted therein for rotation
about fixed centers, a drum on each of the said
shafts, a shear knife on' each of the said drums,
the said knives coacting to shear a bar passing

- between them, at least one of the said knives

having its cutting face located in a non-radial

2,228,806 .
plane and each of said knlves having a fixed

angular relation to its shaft during periods of
operation, and means for driving the sald drums.

36. A rotary flying shear comprising a frame,
two parallel shafts mounted therein. for rotation
about fixed centers, a drum on each of the said
shafts, a shear knife on each of the said drums,
the said knives coacting to shear a bar passing
between them, one of the said knives having its
cutting face located in a radial plane through the
center of the drum shaft, and its cutting edge
substantially at a right angle thereto, and the
other of the said knives having its cutting face
located in a non-radial plane, and means for
driving the said drums.

37. A flying shear comprising a frame, two
rotary drums mounted to rotate on parallel fixed
axes, means for driving the drums, a plurality of
shear- knives on each. of the said drums, the
knives on one drum coacting ‘respectively with
the knives on the other drum to shear a bar
passing between them, and the knives of one
drum all being mounted with their -cutting faces
located substantially in radial drum planes,
while the knives of the other drum are all mount-

ed with their cutting faces in non-radial planes -

in such a manner that the two coacting knives
of each pair occupy non-parallel positions both
at the beginning and ending of each cut.

- 38. A flying shear. comprising a frame, two
rotary drums mounted to rotate on parallel fixed
axes, means for driving the said drums, a plu-
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rality of shear knives on each of the said drums, -

the knives of one drum being mounted to engage
the bar squarely at the beginning of a cut and
‘obliquely at its enid, while the knives of the other
drum are mounted so. as to engage the bar
obliquely at the begmmng of the cut and squarely
at its end.

39. A rotary flying shear comprismg a pair of
rotary drums mounted to rotate on fixed cen-
ters and geared together, coacting shear knives
on the said drums, a plurality of motors for
driving the said drums half of said motors being
geared directly to each of said drums, elec-
trically operated brakes for stopping the said
drums one of-said brakes being geared directly
~to each of said drums, the said drums being nor-
mally stationary between the approach of suc-
cessive bars and their engagement by the shear,

. automatic means for-starting the shear from a

state of rest in a fixed relation to the leading end
of each advancing bar, and manuauy,controlled
. means far stopping the shear in a definite posi-
tion in readiness for the next start. -

40. A rotary flying shear comprising a pair of
rotary drums mounted to rotate on fixed centers
and geared together, coacting shear knives on
the said drums, a plurality of motors for driving
-the said drums, an electrically operated brake for
stopping the said drums, the said drums being
normally stationary between the approach of
successive bars and their engagement by the
shear, means for preadjusting the current sup-
ply to the driving motors to enable the shear to
cut various, cross sections up to a desxgned maxi-
mum, means for cutting a range of section
lengths, means for controlling the speed -of the
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advancing bars, means: for starting, stopping, -

and varying the speed of the shear drums in de-
sired sequences, and means for centralizing the
various operatmg controls at the operator s pos1-
tion.

41. A rotary flying shear comprising a pair of
rotary drums mounted to rotate on fixed centers
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and geared together, coacting shear knives on
the said drums, a plurality of motors for driving
the sald drums, an electrically operated brake
for stopping the said drums, the said drums being
normally stationary between the approach of
successive bars and their engagement by the
shear, means for starting the shear automatically
at the approach of each bar to be sheared, means
for controlling its speed when running, and
means for manually controlling the rotation of

the shear drums either in a forward or reverse

direction for adjustments or repairs. -
43, A rotary flying shear comprising a pair of
rotary drums mounted o rotate on fixed centers
and geared together, coacting shear knives on
the said drums, & plurality of motors for driving
the said drums, an electrically operated brake

for stopping the said drums, the sald drums being

normally stationary between the approach of
successlve bars and their engagement by the
shear, an operator’s station, means controlled
srom the sald station for starting and stopping
the shear to make the cuts, for preadjusting the
power supply to suit the cuts, for varying the
speed of the shear drums between cuts, and for
adjusting the speed of the roller table which
feeds the bar to the shear. -

43. A rotary fiying shear comprising a pair
of rotary drums mounted to rotate on fixed cen-
ters and geared together, coacting shear Knives

on the said drums, a plurality of motors for driv-

ing the said drums, an electrically operated brake
for stopping the said drums, the said drums

being normally stationary between the approach -

of successive bars and their engagement by the
shear, & shaft driven by one of the sald drums at
an even speed therewith, the said shaft being
mounted at a convenient height above the oper-
ator’s plaiform and having overhanging ends, and
each end of the said shaft being adapted to re-
ceive one of a serles of cam holders, changeable

" cams therefor, circuit - controlling contactors

operated by the said cams for each end of the
gaid shaft, and means for locking the said con-

tactors at one end of the sald shaft in an inopera- -

ive position, whereby the shear may be con-
trolled by the cams on the other end of the sald
shaft, and & new set of cams may be placed in
position on the idle end of the said ‘shaft, in
readiness for the next length to. be cut, and
while the shear is in operation.

44, The method of operating a rotary flying

shear to cut sections of substantially equal length -

from & moving metal bar, comprising the fol-

55 lowing steps: starting the shear from rest for

each long bar to be sheared, and accelerating the
shear to the bar speed; and then: cutting off suc-
cessive sections at a speed substantially equal to
the bar speed by intermittently increasing the

60 current supply to the driving motors af the cut-

]

ting instant by s predetermined amount.

45, The method of operating a rotary fiying-

shear to cut sections of substantially equal length
from s moving metal bar, comprising the follow-

ing steps: starting the shear from rest for each .

- hefore. .
46. The method of operating a rotary flying .

13
jong bar to be sheared, and accelerating the shear
to the bar speed; then cutting off a section at &
speed substantially equal to the bar speed by in-
creasing the current supply to the driving motors
by a predetermined amount; then reducing the
speed of the shear below that of the bar by a
decrease of driving force; then re-accelerating
the shear to the bar speed just before the next
succeeding cut; and then cutting at bar speed as

shear to cut sections of substantially-equal length

from a moving metal bar, comprising the follow-

ing steps: starting the shear from rest for each
1ong bar to be sheared, and accelerating the shear
to bar speed; then cutting off a section at a speed

ing the current supply to the driving motors by
a predetermined amount; then  increasing the
speed of the shear above that of the bar for a
short period; then decreasing the speed of the
shear to the speed of the bar; and then cutting
again at substantially the bar speed.

47. The method of operating a rotary fiying
shear to cut sections of substantially equal length
from & moving metal bar, comprising the iIol-
lowing steps: starting the shear from rest for
each long bar to be sheared, and accelerating
the shear to the bar speed; then cutting off a sec-

- tion at @ speed substantially equal to the bar
‘speed by increasing the current supply to the

driving motors by a predetermined amount at
the - cutting - instant; then accelerating or de~
celerating the shear prior to the next cut; and
then bringing the shear substantially to bar speegd
and cutting at that speed. :
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-substantially equal to the bar speed by increas- -
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'48. A rotary flying shear comprising a pair of

rotary knife carriers mounted on parallel axes
for rotation about fixed centers, & shear knife on
each of said carriers, said knives co-operating to
shear & moving bar passing between them, means
for feeding the bar to the shear, one or more
electric motors for driving said knife carriers, a
master controller driven in a fixed ratio to the
rotary motion of said knife carriers, wiring con-
necting the said controller with the said motor
or motors, and means whereby the said controller
may distribute current to the said motor or mo-
tors to produce a repetitive cutting cycle, the
sald current supply being so timed, and so grad-
uated in amount, as to meet at all times the in-
stant torque demanéed by sald knife carriers to
perform said cutting cycle.

49. The method of operating a rotary flying
shear to-cut sections from a moving metal bar,
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comprising first, starting the shear from rest for . -

each long bar to be subdivided; second, driving

the shear continuously during the subdivision of -

the said bar; third, driving the shear during the-
- idling periods by a motor or motors; and fourth, -

bringing into service an additional motor or mo-

- fors, to furnish additional power during the cut-

ting periods. : : .
e . WALTER W. MACFARREN.
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