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- Cambridge, in the county of Guernsey and
State of Ohio, have invented a new and useful
Plate-Handling Machine, of which the follow-

~ dling machine for rolling-mills; and 1s a fur-
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vollers with which said member is equipped. -

" Be it known that I, EpMmuND MILES, a

| Ne 762,914,

UNITED STATES

- Patented February 23, 1904. | |

PATENT OFFICE.

EDMUND MILES, OF

CAMBRIDGE, OHIO, ASSIGNOR OF ONE-HALF TO 8. L
SELLECK, OF CLEVELAND, OHIO.

PLATE~-HANDLING MACHINE.

SPECIFICATION forming part of Letters Eatent. No. 752,914, dated February 23, 1904.
&ppliﬁaﬁﬂn filed November 13, 1902* Serial No-131,221, (No model.) |

To all whom it may CORCETH: -
sub- .
ject of the King of Great Britain, residing at

ing is a specification. |

This invention relates to a novel plate-han-
ther development of the invention disclosed In
my copending application; Serial No. 76,487,
for Letters Patent. The machine illustrated

in the application includes a plate-receiving

member located at one side of a stand of rolls
to receive a plate or other billet from one
pass of the mill and movable to transport the
plate to another pass, through which it 1s re-
turned for further rolling. The positive re-
turn of the plate from the plate-receiving
member to the second pass of the mill is ef-
fected by a series of positively-operated feed-

" The movements of the plate-receiving mem-
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ber and rollers at the proper times and in the
proper directions are controlled by trip de-
vices operated by the plate or hillet being
handled. | -

My present invention has for 1ts object to |

provide plate-receiving members at opposite
sides of the mill-stand, so that the plate or
billet may be automatically passed back and
torth through the mill until properly rolled,
and it also has for its object to simplify and
improve the mechanism whereby the auto-
matic control of the members or tongs and
the feed-rollers thereof is effected. d
A further object of the invention is to pro-

vide for the automatic passing and repassing
of a plate through different passes ot the mill
until said plate or billet is of predetermined

- dimensions and to then effect the automatic

delivery of the plate from one side of the
machine while a new billet is being fed 1nto

- the-other side thereof.

45

To the accomplishment of these ends the
illustrated embodiment of the invention com-
prehends a pair of plate-receiving members
located at opposite sides of a stand of mill-

{ rolls, separate power mechanisms for operat-

ing the members and the feed-rollers ‘with
which the members are equipped, and electro-
magnetic clutches for connecting the power
mechanisms with the members and rollers

ments of the members and rollers and 1in-
cludes one or more trip devices disposed for
actuation by the plate or billet being handled.
The invention consists, further, in various
features of construction and arrangement to
' be hereinafter described, illustrated in the ac-
companying drawings, and succinctly defined
in the appended claims. _ h
In said drawings, Figure 1 is a side eleva-
‘tion of my machine complete. Fig. 2 is a
similar view of the opposite side thereof. Iig.
3 is a top plan view. Fig. 4 is a horizontal
section on the line 4 4 of Fig. 2. Fig. 51sa
sectional view on theline 5 5 of Fig. 3. Fig.
6 is a similar view on the line 6 6 of Fig. 3.
Fig. 7 iz an end elevation of the machine.
Fig. 8 is a detail sectional view, partly in ele-
| vation, showing the construction of one of

SNF R

of one of the secondary switches. Tig. 10 1s
| a detail sectional view showing the manner in

which the eccentrics are mounted in the side
walls of the tongs. Fig. 11 isa sectional view
of a portion of the machine, showing in full
 lines the position of the primary switch-oper-

' the positions assumed by the parts when the
‘plate has been completely received and the
trigger is released. Fig. 12 is a similar view
illustrating the manner in which the primary
switch is operated upon the reception of a
plate by the front plate-receiving member
' from the upper pass of the mill. Fig. 13 18
still another view of like character, illustrat-
ing the operation of the mechanism for effect-
ing the automatic delivery of a completely-

15, 16, and 17 are diagrammatic views illus-
trative of the wiring of the machine, the closed
circuits being indicated in black lines.

and included as a part of electrical controlling
| mechanism which properly times the move-

the clutches. Fig. 9 isa detail sectional view

ating mechanism when a plate 1s passing to
the rear receiving member and in dotted lines

.rolled plate from the machine; and Figs. 14,.
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- Like characters of reference are employed
to designate corresponding parts throughout
the several views. ’

1 indicates the housing of a stand of mill-
rolls 2, 3, and 4 driven continuously by power

applied in any suitable manner. From this
housing extend in opposite directions rails or

- guldes 5 and 6, which support the plate-han-
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dling mechanisms located at opposite sides of
the mill-stand and capable of bodily movement
toward and away from the rolls to facilitate
such reorganization of the apparatus as may
be necessary. _

The frames 7 and 8 each consist of vertical

side walls 9 and 10 and suitable transverse con-

nections and are designed for the support of
plate-receiving members. These plate-receiv-

1ng members, mounted in the frames 7 and 8

at opposite sides of the mill-stand, constitute
the primary elements of the plate-handling
apparatus and are preferably in the form of
tongs 11 and 12, comprehending upper and
lower members 13 and 14. The members of
each tong have a common pivotal supportupon
a horizontal shaft 15 and are urged together—
as, for instance, by a spring 16, bearing at one
end against the under side of the rearwardly-

- extending tailpiece 17 of the upper tong mem-
- ber 13 and at its opposite end against the
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head 18 of a stem 19, projecting. from the
opposed tailpiece 20 of the lower tong mem-
ber 14. These springs serve to urge the jaws
or members of the tongs together for a pur-
pose to be hereinafter explained. Each tong
or plate-receiving member is equipped with
upper and lower series of rollers 21 and 22,

Journaled in the opposite sides of the mem-

bers 13 and 14. The plate or billet when sup-
ported by either of the members 11 or 12 is
disposed between the upper or lower series of
rollers thereof and is gripped with more or
less pressure, so that when the lower series of
rollers 22 are driven by mechanism to be de-
scribed the plate will be positively fed in the
proper direction according to the direction of
rotationof therollers. Aspremised, the plate-
recelving members or tongs at opposite sides
of the rolls are designed to effect the passing
and repassing of the billet through the mill,
and as the passes of the latter are located at
different elevations it is necessary to provide
means tor raising and lowering the tongs.
Adjacent to the inner ends of the frames 7
and 8 and somewhat near the bottom thereof
are-journaled eccentric-shafts 23 and 24, each
of which is equipped with a pair of eccentrics
25, fitted 1n suitable openings in the depend-
ing sides of the plate-receiving members. Be-
yond one side of the machine the shafts 23
and 24 are equipped with pinions 26 and 27,

meshing with the reciprocatory racks 28 and -
29, mounted in suitable bearings 30, attached

to the frames 7 and 8. At the outer ends of
the frames 7 and 8 are journaled power-shafts
31 and 32, equipped with cranks 33, connected

reciprocate the racks.

side walls of the frames 7 and 8.
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by pitmen 34 with the racks 28 and 29, the

rotation of the power-shafts thus serving to
The relation of the
strokes of the racks 28 and 29 to the dimen-
stons of the pinions 26 and 27 is such that the
eccentric-shafts 23 and 24 will make one-half

of a complete revolution as the racks are

moved in one direction and will be returned
a like distance as the racks are retracted. It
will thus be seen that a complete revolution
of one of the cranks 33 will operate the adja-
cent eccentric-shaft to effect the elevation of
a plate-receiving member by reason of the
shifting of the eccentrics and to effect the re-
turn of said member by the reshifting of the
eccentrics to their normal positions. It will
be noted in this connection that the tongs
or members 11 and 12 are moved in curvi-
linear paths, which will permit them to ap-
proach quite close to the opposite sides of
the mill-passes and to clear the intermediate
mill-roll as they move from one pass to an-
other. This bodily curvilinear movement of
the plate-receiving members will of course
necessitate more or less lateral movement of
the tong-shafts 15, and I therefore journal the
latter in sliding journal - boxes 385, located
within open-ended horizontal slots 36 in the

and 4.) ~

Each of the power-shafts 31 and 82 isdriven
from a separate line-shaft 37, suitably geared
to a loose wheel 38, mounted on the adjacent
power - shaft. While the character of this
gearing 1s immaterial, I prefer to utilize a
sprocket-chain 39, passed around the wheel
38 and around a somewhat smaller sprocket-
wheel 40 on the line-shaft. Kach line-shaft
and wheel 38 are operated continuously, and
the connection of the loose wheels with the
power-shafts is effected at the proper time by
means of electromagnetic clutches 41 and 49.
For convenience these clutches may be termed
the ““machine - clutches,” and their specific
construction will be hereinafter more fully
described. It may be stated at this point,
however, that these clutches when magnetized
connect the operating mechanism of the plate-
recelving members with the power to cause
the shifting of said members from one pass
to another and when demagnetized effect the
disconnection of such operating mechanism
from the power to permit the plate-receiving
members to remain stationary until their
movement from one pass to another of the
mill is again desired. .

Kixed to each of the wheels 38 to rotate
therewith is a comparatively small sprocket-
wheel 43, geared, as by a sprocket-chain 44,
with a similar sprocket-wheel 45, fixed to the
outer end of a short horizontal shaft 46,
mounted in suitable bearings above one side
of the adjacent machine-frame. These short

(See Figs. 2
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horizontal shafts 46 are geared—as, for in-
stance, by beveled gears 47—to the roller-op-
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erating shafts 48 and 49, journaled in suitable

bearings 50, supported by the adjacent side
walls of the frames 7 and 8. These shatts 43
and 49 are rotated continuously and are each
provided with a pair of electromagnetic roller-
clutches, (the several clutches being indicated
by 51, 52, 53, and 54,) by means of which said
shafts are operatively connected at the proper
times with the feed-rollers of the plate-re-
ceiving members to drive said rollers in the
desired direction. Associated with each of
the roller-clutches is a small beveled gear-
wheel 55, the wheels associated with the
clutches of each pair being oppositely dis-
posed and in mesh with similar gears 59,
fixed to the upper ends of short vertical shafts
57, geared, as by beveled gears 58, to hori-
zontal shafts 59, mounted in suitable bearings
fixed to the side walls of the frames 7 and 8.

Each of the shafts 59 is provided adjacent to
its outer end with a small beveled gear 60,

meshing with a similar gear 61 on the adja-
cent tong-shaft 15. )

1t has been heretofore explained that the
tong -shafts move laterally as the tongs or
plate-receiving members are raised and low-
ered, and to prevent this movement of the
shafts from throwing them out of gear with
the shafts 59 the gear-wheels 60 on the latter
are mounted to slide longitudinally of the
shafts and are each provided with a grooved
hub 62, engaged by a finger 63, projecting
from the adjacent journal-box 35. As the
boxes 35 slide back and forth with the tong-
shafts the fingers 63 will shift the gears 60
upon the shafts 59 and will thus insure an op-
erative connection between the shafts 59 and
15 atall times. Geared to each tong-shatt 15,

“as by beveled gears 64, is a counter-shatt 65,
movable with the adjacent plate-receiving

member and journaled in suitable bearings at
one side thereof. The counter-shafts 65 are
in turn geared to the lower series of feed-roll-
ers, the trunnions of which latter are equipped
with beveled gear-wheels 66, meshing with
similar gear-wheels 67, mounted on the shatts
65. (See Fig. 4.) S ,

It will now be seen that the vertical coun-
ter-shafts 57 are geared constantly to the
feed-rollers of the plate-receiving members at

opposite sides of the mill-rolls and are also

geared to a pair of oppositely-disposed bev-
eled gear-wheels 55, loosely mounted upon a
continuously - rotating roller-operating shaft
48 or49. . Ittherefore followsthat by connect-
ing one or the other of the wheels 55 with the

roller-operating shaft the counter-shaft 57 will

be rotated in one direction or the other torotate
the feed-rollers of the adjacent plate-receiving

member to feed the plate either toward or |

away from the mill-rolls, as the case may be.
We have now seen that by throwing in the ma-

chine-clutches 41 and 42 the operating mech-

anism of the tongs will effect the elevation or

depression of said tongs or platé-receiving

members and also how the feed-rollers may

3

be rotated in either direction by throwing in

the proper roller-clutch of each pair of clutches
to connect the appropriate wheels 55 with the
roller-operating shaft. It is now in order to
describe the means controlling the operation
of theseé clutches to properly time the move-

ments of the plate-receiving members and the.

feed-rollers theréof as the plateis passed back

and forth through the mill-rolls by the han-

70
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dling apparatus without attention on the part -

of anoperator. The controlling mechanism 1s
largely electrical, and as the several electro-

' magnetic clutches are thrown in by the clos-

ing of a circuit the specific construction of
one of them may be first explained. Asshown
in Fig. 8, each of the magnetic clutches com-

prises a metal disk 68, from one side of which -

30

extends a hub 69, terminating in the case of

the roller-clitches in a beveled gear-wheel 55.

In the flat side face of the disk 68.opposite the

hub 69 is formed an annular recess 70 for the re-
ception of a reel 71, upon which is wound a coil
72, of wire. The terminals of the coil 72 are
passed through openings 73 in the disk 68 and
are electrically connected to a palr of brass
rines 74, encircling the hub 68 and insulated
therefrom—as, for instance, by an insulating-
ring 75 of any suitable character. Upon the
shaft supporting the clutch member just de-
seribed is fixed a circular armature 76, op-

go

95

posed to that side of the disk 68 in which the

coil is seated. The electromagnetic attraction
of the magnet and armature when the former

' is energized by the passage of an electric cur-
rent therethrough connectsthe loosely-mount-

ed clutech member to the armature and causes
it, together with the gear-wheel associated
therewith, to rotate with the shaft. Assoon,
however, as the circuit through the magnetis
broken the clutch will be thrown out and the

operating-shaft will rotate independently of

it. It has been found in practice that the mag-

‘netism of the armature is sometimes sufficient
to hold the clutch in engagement for a short

period after the circuit therethrough has been
broken. To overcome this difficulty, I inter-

pose between each disk 68 and the adjacent

armature 76 a thin disk 77, of copper, which

‘will insure the prompt release of the clutch.
‘The machine-clutches 41 and 42 are construet-

ed precisely as above described, but instead
of being provided with beveled gears at the
ends of their hubs are equipped with the
sprocket-wheels 38, to which are fixed the

' somewhat smaller sprocket- wheels 43, as

shown in Fig. 4. It will be noted that slight

lateral movement of the gear-wheels connect-

ed to the clutches when said clutches are
thrown in is contemplated; but such move-
ment is not sufficient to be of consequence.
It should be understood, however, that while
this particular form of clutch is preferable it

is by no means essential, since the control of
the machine might be effected by means of
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other devices capable of being operated sub-
stantially in the manner herein described.
The metallic rings 74 constitute the annular
terminals of the clutch-magnets, and the elec-
trical contact between the circuit-wires and
these terminals is effected by metallic contact
plates or brushes 78 and 79, 78 being applied
to the brushes of the roller-clutches and 79 to
the brushes of the machine - clutches.
brushes 78 are preferably mounted on the side
walls of the frames 7 and 8 adjacent to the
clutches, as shown in Figs. 1 and 3, being

isulated from said walls in any suitable

manner.

In connection with the various clutches I
employ electrical controlling mechanism in-
cluding a primary controlling-switch 80, two

- secondary switches 81 and 82, and suitable
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wiring, the primary switch being designed to
close the circuit through either of the second-
ary switches, each of which latter controls
the movement of the plate-receiving members
in one direction and also one direction of
movement of the feed-rollers. The primary
switch is located at any convenient point, but
preferably at one end of the apparatus. In

Figs. 1 and 2 the switchboard 83 of the pri- |

mary switch 1s shown attached to one side of
the frame 7 at the front end of the apparatus

and equipped with a pair of switch-contacts

34 and 85, over which is disposed to operate
a swinging switch - arm 86, pivoted to the
switchboard 83 and disposed vertically, with
1ts upper end projected somewhat above the
board. Kach of the secondary switches 81
and 82 includes a long contact-plate 87 or 88
and a short contact-plate 89 or 90. These
plates are mounted on the outer sides of the
frames 7 and 8 and are insulated therefrom
and from each other. Over the contact-plates
of each secondary switch is disposed to travel
a switch-arm 91 or 92, secured to the racks
28 and 29 and movable therewith.
these switch-arms is constructed as illustrated
1n detail in Fig. 9, in which a spring-pressed
plug 93 is shown mounted in a cylindrical
socket 94, depending from the upper end of an

arm 95, formed at its lower end with a split’

collar 96, encircling the reduced portion of a

> rack-bar and retained by a bolt 97, an insu-

lating-sleeve 98 being interposed between the
collar and the bar for obvious reasons. TEach
of the arms 91 and 92 is equipped with a bind-

ing-post 99 for the attachment of the circuit- |

wires. The arms of the secondary switches,
being connected to the machine-operating
racks for reciprocation therewith, will obvi-
ously be moved with the plate-receiving mem-
bers or tongs, and, furthermore, since the
racks are moved in opposite directions and
since the long and short contact-plates of the
secondary switches are disposed in the same
relation it follows that when the tongs are in
their completely-depressed positions the arm

65 91 of the secondary switch 81 will be in con-

The

EFach of

‘tance in front of the switch-arm 86.

752,914

tact with the short plate 89 thereof, while the
arm 92 of the switch 82 will be in contact with
the inner end of the long plate 88. Thus
when the racks are drawn back for the pur-

pose ot effecting the elevation of the tongs the

arm 91 will immediately leave the short plate
89 and pass to the long plate 87 of the switch

31, while the arm 92 will traverse the long

plate 88 of the switch 82 and will not pass to
the short contact-plate 90 until the racks have
been completely retracted and the tongs raised
to a position opposite the upper pass of the
mill. Upontheinward movement of the racks
to depress the tongs the reverse of the de-
scribed operation will take place—that is to
say, the arm 92 will pass from a short con-

tact-plate toa long plate as soon as the advance

of the racks begins, while the arm 91 will

traverse a long plate and will not contact with

a short plate until the end of the stroke of the
rack, or, in other words, until the tongs are
completely depressed to positions opposite the
lower pass of the mill. |
Having described the manner in which the

secondary switches are operated, so far as the

mechanical manipulation of the secondary
switch-arms is concerned, I shall now describe
the manner in which the arm 86 of the primary
switch is shifted from one contact to the other
tor the purpose of closing the circuit through

elther of the secondary switches in a manner

to be hereinafter explained.

Mounted upon asuitable supporting bracket

or standard 100 is a pivoted trip device or

trigger 101, having its upper end disposed _
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immediately in rear of the lower pass of the °

mill. (See Figs. 5and 6.) The tailpiece 102
of the trigger is connected. to a switch-oper-
ating device in the form of a reciprocatory
rod 103, disposed longitudinally of the ma-
chinein a plane below the mill-rolls and guided
1n suitable bearings 104. At its front end the
rod 103 is provided with an upwardly-extend-
ing angular arm 105, the horizontal upper ex-
tremity 106 of which is disposed slightly in
advance of and in operative proximity to the
upper end of the primary-switch arm 86. Be-
tween one of the bearings 104 and a set-collar
107, mounted on the rod 103, is interposed a
compression-spring 108. When a plate is
fed from the front plate-receiving member 11
to the rear member or catcher 12, its front
edge after passing through the mill will strike
the upper end of the trigger 101, swinging it

‘to the position indicated in full lines in Fig.

11 and retaining it in this position during the
passage of the plate tothe rear receiving mem-
ber. When the trigger is swung in the man-
ner indicated, the rod 108 will be reciprocated

‘against the resistance opposed to such move-

ment by the spring 108, the upper end 106 of
the arm 105 being thus moved to a greater dis-

When

the plate has been completely received by the
member 12, its rear edge passing beyond the
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triceer will permit the latter to fly back to its
initial position under the impulse of the spring

108, the elasticity of which will effect a recip-

rocation of the rod 108 sufficiently violent to

cause the end 106 of the arm 105 to strike a

sharp blow upon the switch-arm 86, thereby
shitting said arm from the contact 84 to the
contact 85 of the primary switch, the effect of
which is to change the circuit for the purpose
of effecting the automatic elevation of the
plate-receiving members or tongs, as will pres-
ently appear. It should be noted, however,
of the switch-
throwing device under the impulse of the
spring 108 carries the arm 10 beyond its nor-

‘mal position. (See dotted position in Fig. 11. )

1t is this excess of movement which is utilized
in the throwing of the switch-arm, the recov-
ery of the spring 108 after its violent expansion
serving to restore the arm 105 to its normal or
initial position. (Shownin Fig. 6.) The shift-
ing of the switch-arm 86 in the opposite direc-
tion—that is to say, from the contact 85 to the

contact 84—is effected by means of a similar de- |

vice,which, however,instead of being disposed

for actuation by a plate passing through the

lower pass of the mill,is disposed to be operated
by a plate being passed back through the up-
per pass of the mill from the rear plate-re-
ceiving member 12 to the front member 1.
This second device includes a pivoted trip or
trigeer 109, mounted in a suitable bearing-
bracket 110 and having its lower end disposed

 immediately in front of the upper pass of the
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 ntilized to effect the movement of the switch-

635

mill. (See Fig. 5.) To the upper end of the
trip 109 is connected the rear end of a recip-
rocatory switch-throwing rod 111, guided in

suitable bearings 112 and having its front end

bent at an angle and extended into operative
relation with the switch-arm 86, as shown In
Fig. 3. The rod 111, like the rod 103, 1s pro-
vided with a retracting-spring 113, interposed
between a bearing 112 and a set-collar 114 on
the rod. A plate passing through the upper
pass of the mill will strike the lower end of
the trip 109, swinging the latter against the

resistance of the spring 118. The trip will |

be held in this position (see Fig. 12) until the
plate has been completely received by the
plate-receiving member 11, at which time the
rear end of the plate having passed the trip
the latter will be released, and the spring 113

will effect the violent retraction of the rod

111 to throw the switch-arm 86 from the con-
tact 85 to the contact 84. (See dotted posi-
tion in Fig. 12.) .

We have now seen that the primary switch
is operated by plate- controlled means and

that the secondary switches are operated by

moving elements of the machine, and it may

be emphasized at this point that it is imma-

terial what machine element or elements are

arms 91 and 92, since the transfer of these
arms to the several contact-plates of the sec-

by ¢ and §'.

‘mary switch

< =

| ondary switches when the tongs have reached

predetermined positions might be effected 1n
a variety of ways. |

I shall now proceed to describe the elec-

trical connections by means of which theroller
and tongs operating mechanisms are called

into action- at the proper times to move the
tongs and rollers in the proper directions by

»

the throwing in or out ot the proper clutches.

' In Figs. 14, 15, 16, and 17 the wiring has been

Nustrated in diagram and is substantially as
follows: Line-wires @ and & are connected.to
the wiring of the machiné by means of a line-
switch 2, whose binding-posts are indicated
From the binding-post ¢’ of the
switeh # is led a wire ¢, which after being
paralled to feed one or more lamps ¥, pret-
erably mounted on the machine, is led to the
switch-arm 86 of the primary switch80. From
the contact 84 of the switch 80 a wire ¢ 1s

led to the switch-arm 91 of the secondary

switch 81, and from the contact 35 of the pri-
a wire ¢ is led to the arm 92 of

the secondary switch 82. From the long con-
tact-plate 87 of the switch 81 a wire Fis led

+o one brush of the machine-clutch 42, and a

the same brush from the long

wire ¢ is led to
of the switch 82. Xrom the

contact-plate 83

other brush of the machine-clutch 42 a wire

7, is led to a brush of the machine-clutch 41,
from the.other brush of which a wire ¢is led
to the binding-post &' of the line-switch.

1+ has been heretoforenoted that by reason

of the peculiar gearing employed between the

roller-operating shafts and the rollers the ro-
tation of said rollers in one directlon is ef-
fected by throwing in the clutches 52 and b4
and in the other direction by throwingin the
clutches 51 and 53. Theseclutches are there-
fore necessarily paired in wiring as follows:
From the short contact - plate 89 of the sec-
ondary switch 81 a wire £ 1s led to one brush
of the clutch 52, from the other brush of which
a wire 7 is led to one brush of the clutch 54,
the other brush being connected, by means of

70

75

30

9C

05

L1CO

105

I10O

a wire i, with the binding-post o’ of the line- -

switch. The other pair of clutches—to wit,
51 and 58—are connected with the short con-

tact-plate 90 of the switch 82, a wire n being

led from the plate to one brush of the clutch
53 and a wire o being led from the other
brush to a brush of the clutch 51, whose sec-
ond brush is in turn connected with the bind-
ino-post &' of the line-switch by a wire p.
The operation of the machine as thus far de-

seribed is as follows: Assuming the parts to

be in the positions indicated in Figs. 2 and 6
of the drawings, the circuit (see Fig. 14) is
as follows: from the line-wire ¢ to tothe wire
¢, primary switch-arm 86, and the contact 84,
opposite which the arm 1s located, from the
contact 84 through the wire & to the second-
ary switch-arm 91, thence through the short

“contact-plate 89, with which the arm 91 is in_
| contact, thence through the wire £, clutch 52,
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wire /[, clutch 54, wire m to binding - post &',
and line-wire 5. This circuit will effect the
magnetization of the clutches 52 and 54 to
cause their rotation with the roller-operating

shatts 48 and 49 in the proper direction to ro~

tate the feed-rollers of the two plate-receiving
members in the direction of the arrows in
Fig. 6. If now a plate or other billet is pre-

sented to the front plate-receiving member -

11, it will be fed toward the mill by the rota-
tion of the feed-rollers, and as its front end
emerges from the lower pass it will swing the
trigger 101 and will then be engaged by the
rollers of the rear plate-receiving member or

catcher 12 and will be drawn into the latter.

(See Fig. 11.) As soon as the rear end of
the plate passing to the member 11 moves be-
yond the trigger 101 the latter will fly back
uncer the impulse of the spring 108, and the
reciprocation of therod 108 will cause the up-
per end of the arm 105 to throw the switch-
arm 36 from-the contact 84 of the primary
switch to the contact 85 thereof. (See dotted
position in Fig. 11.) Thecircuit (see Fig. 15)
will then be as follows: line-wire ¢ and wire
¢ to switch-arm 86, thence through wire ¢ to
the arm 92 of the switch 82, thence to the long
contact-plate 88 of said switch, and through

the wire g, machine-clutch 42, wire %, machine--

clutch 41, and wire ¢ to the binding-post & and
line-wire . It will now be noted that the au-
tomatic shifting of the primary switch upon
the complete reception of the plate by the

.plate-receiving member 12 has opened a circuit

through the secondary switch 81, the arm 91
of which is in contact with the short plate 89
and has closed the circuit through the arm 92
of the switch 82, which arm is in contact with
the long plate 88 of the switch. Tt will also

be noted that the roller-clutches will be cut

out and that the machine-clutches have been
energized or thrown in. Thus upon the com-
plete reception of the plate by the member 12
the feed-rollers will be stopped and the plate-
celving members will begin to ascend in con-

- sequence ot the connection of their operating
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mechanisms with the source of power through
the medium of the machine-clutches. The
elevation of the plate-receiving members will
finally present them in positions at opposite
sides of the upper passof the mill, at which
time the switch-arm 92 will have reached the
end of the long contact-plate 88, opening the

circuit through the machine-clutches to stop

the tongs and making contact with the short
contact-plate 90 to close the circuit through
the roller-clutches 51 and 53 for the purpose

~of operating the rolls in the reverse direction

(indicated by the arrows in Fig. 5) to feed the
plate through the upper pass of the mill from
the rear member 12 t6 the member 11 as the
machine-clutches are automatically released.
When the arm 92 shifts from the plate 88 to
the plate 90 of the switch 82, the reciprocation
of the machine-operating racks will cease, and

52,914

as a consequence the arm 92 will remain in con-
tact with the plate 90 to maintain the circuit
through the roller-clutches 51 and 53 during
the passage of the plate through the upper
pass of the mill. This third position of the

connections will present the tollowing circuit,

(see Fig. 16:) line-wire @, wire ¢ to switch-

arm 86 and contact 85, thence through wire ¢, -

contact-arm 92, short contact-plate 90, wire »,
roller-clutch 53, wire o, roller-clutch 51, and
wire p to binding-post 4’ and line~-wire 5. As
the advancing end of the plate emerges from
the upper pass of the mill it strikes the lower
end of the trip device or trigger 109, swinging
the latter (see Fig. 12) and moving the rod
111 longitudinally against the resistance of the
spring 113. When the rear end of the plate
passes from under the trigger 109, the latter
will fly back, (see dotted lines in Fig. 12,) and
the retraction of the rod 111 will cause the
angular end thereof to strike a sharp blow
upon the primary-switch arm 86, shifting the
latter from the contact 85 back to the con-
tact 84. 'This will cut out the arm 92 of the
secondary switch 82, thus opening the cir-
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cuit through the roller-clutches and stopping

the rollers. At the same time the circuit will
be closed through the switch-arm 91 of the
switch 81, which arm will have moved to the
outer end of the long contact-plate 87 during
the elevation of the tongs. The throwing of
the primary switch-arm, as just described, will
cut out the roller-clutches to stop the rollers,
as stated, and will close a circuit through the
machine-clutches, which in an obvious man-
ner will cause the retraction of the racks 28
and 29 to lower the plate-receiving members
to their 1nitial positions. The circuit with the
parts in this (the fourth) position is as fol-
lows, (see Fig. 17:) line-wire a, wire ¢, switch-
arm 386, contact 84, wire d, contact-arm 91,
plate 87, wire f, machine-clutch 42, wire 4,
machine-clutch 41, wirez to binding-post, and
line-wire 5. When the tongs reach their com-
pletely -depressed positions, the arm 91 will
pass out of contact with the plate 87, thus
opening the circuit through the machine-
clutches, and will pass into contact with the
plate 89, thus closing the circuit, as traced in
describing the first position. of the parts,
through the roller-clutches 52 and 54 to start
the rollers for the purpose of again passing
the plate through the lower pass of the mill
from the member 11 to the member 12 in the
manner heretofore described. By a continu-
ation of the described operation the plate or
billet is passed and repassed through the mill
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until 1t hasattained a standard length, at which

time1t 1s automatically fed out of the machine,
while another plate is being fed into the ma-
chine from the opposite side thereof. The
means for causing the automatic delivery of
the plate from the machine when it has been
sufficiently rolled is exceedingly simple and
consists merely in providing a device operated
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by the plate to prevént the shifting of the pri-

mary switch after the plate has been com-
pletely received by the member 12. At the
rear end of the machine is located a standard
115, in which is mounted a lever 116, the p1v-
otal connection of which with the standard 115
is of such nature that more or less friction
will be opposed to the shifting of the lever on

its fulecrum. The upper end of the lever 1sso |

disposed that a plate which has been rolled to
standard length will strike its upper end and
swing it to the position shown in Fig. 13 be-
fore the rear end of the plate has passed from
over and thus released the trigger 101. There-
fore when the rolled plate or billet fed to the
member 12 is of proper length it will shift
the lever 116 to an obstructing position with
respect to the rod 103 prior to the release of
the trigger. Consequently when the trigger
is released the lever 116 (held in position by
the plate) will prevent the rod 103 from fly-

ing back, and will thus prevent the throwing

of the switch-arm of the primary switch. The
feed-rollers will continue to rotate in the di-
rection of the arrows in Fig. 13, and the com-
pletely-rolled plate will be delivered from the

rear end of the machine. When the delivery

of the plate is complete, its release of the trig-
cer 116 will permit the latter to be swung
back to its initial position by the rod 103 un-
der the impulse of the spring 108; but as con-
siderable frictional resistance is opposed to
this movement of the lever the rod 103 in-

stead of being violently retracted will gradu-
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ally return to its normal position {(shown In
dotted lines in Fig. 13)and the primary switch
will not be shifted. As a consequence the
tongs or plate - receiving members will re-

main in their depressed positions and the roll-

ers will continue to rotate in the direction of
the arrows in Fig. 6. A plate may therefore
be fed into the front tongs or member 11
while a finished plate is being delivered from
the member 12, and as the plate so fed will
not be of sufficient length to operate the lever
116. the release of the trigger 101 will stop
the rollers and start the tongs to effect the
passing and repassing of such plate through

the mill until it has attained the desired
length, when it will in" turn effect the opera-

tion of the lever 116 and will be delivered
from the machine.

A subordinate feature of the invention re-
sides in the provision of means for counter-
balancing the tongs or plate-receiving mern-
bers, such means being preferably common to
both tongs and comprising a counterbalancing-

weight 117, connected to a pair of crank-arms

118 and 119 on the eccentric-shafts 23 and 24
by one or more cables 121, passed over guide-
pulleys 121, mounted on the frame of the

- mill-stand.
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It is believed that from the foregoing the
construction and operation of my plate-han-
dling machine will be clearly apparent; but

while the illustrated embodiment of the in-
vention is thought at this time to be prefer-

able I wish to be - distinctly understood as re-

serving to myself the right to effect such
changes, modifications, and variations of the

" illustrated structure as may be fairly em-

braced within the scope of the protection

prayed.

What I claim 1s— -

1. In a plate-handling machine, the combi-
nation with a movable plate-receiving mem-
ber, and feed-rollers, of electrical controlling
mechanism for the feed-rollers, and plate-op-
erated means for effecting the actuation of
sald mechanism. | o

9. In a plate-handling machine, the combi-

nation with a movable plate-receiving mem-

ber, and feed-rollers, of electrical controlling
mechanism for effecting alternate movements
of the member and rollers, and means for au-

tomatically actuating the controlling mech-
anism. - |

3. In a plate-handling machine, the combi-
nation with a movable plate-receiving mem-
ber, feed-rollers, and operating mechanism
for the member and rollers, of electrical con-
trolling mechanism for effecting alternate
movements of the member and rollers, and
plate-operated means for automatically actu-
ating the controlling mechanism.

4. In a plate-handling machine, the combi-

" nation with a plate-receiving member movable

between the passes of a mill and provided
with feed-rollers, of means for operating the
member and rollers, and means for automat-
ically stopping the member and starting the
rollers when the plate arrives opposite one
pass, and for stopping the member and start-
ing the rollers in the reverse direction when
said member arrives opposite ancther pass of
the mill. - - S .

5. In a plate-handling machine, the combi-
nation with a movable plate-receiving mem-
ber, and feed-rollers, of operating mechanism
for the member and rollers, electrical con-
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trolling mechanism for stopping the member

and starting the rollers before one pass of a

mill, and for stopping the member and start-

ing the rollers in the reverse direction before
another pass thereof, and plate - controlled

115

means for actuating the controlling mechan-

1sm. _ |

6. In a plate-handling machine, the combi-
nation with a movable plate-receiving mem-
ber, and feed-rollers, of means for operating

by the member, means for moving the mem-
ber, means for stopping the rollers and start-
ing the member to transport the plate to a dif-

ferent pass of the mill, and means for pre-

venting the stoppage of the rollers and the
startine of the member when the plate re-

' ceived by said member exceeds a predeter-
| mined length. -

7. In a plate-handling machine, th_e combi-

120

' the rollers to facilitate the reception of a plate

125

130




(..n'

10O

20

30

35

40

8

nation with a movable plate-receiving mem-
ber, feed-rollers, means for operating said
rollers to facilitate the reception of a plate by
the member, and means for moving the mem-
ber,
mechanism for stopping the rollers and start-
ing the member upon the complete reception
of a plate, and plate-controlled means for pre-
venting the stoppage of the rollers and the
starting of the member when the plate re-
celved by said member exceeds a predeter-
mined length.

8. In a plate 11‘1,11(111110‘ machine, the combi-
nation with & plate-receiving member movable

“between the passes of a mlll., feed-rollers, and

means for operating the member and rollers,
of electrical controlling mechanism for the
rollers including a switch and plate-controlled
means for throwing the switch.

9. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
means for operating the member and rollers,
of electrical controlling mechanism for the
rollers including a switch and separate plate-
controlled devices for operating the switeh to
control the movementof the rollers when the
member 18 disposed opposite different mill-
passes..

10. Tna plate- handlm{}‘ nnchme the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of electrical controlling mechanism com-
mon to the member and rollers and including
a switch and automatically-operated means for
throwing the switch.

11.. Ina plate-handling machine, the combi-
nation with a plate-receiving member movable

between the passes of a mill, feed-rollers, and.

- operating mechanism for the member and roll-

45

ers, of electrical controlling mechanism com-
mon to the member and rollers and including
a switch and. plate-controlled means for oper-
ating the switch.

19. Ina plate-handlmn‘ machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of electrical controlling mechanism com-
mon to the member and I‘OHGI‘S and including
a switch and separate plate-controlled devices
for throwing the switch to effect the move-
ment 1n opposite directions of the member and

55 rollers, respectively.

60

13. Ina plate-handling mq,chme the combi-
nat_lon with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-

ers, of an electromagnetic clutch controlling

the connection between the rollers and their
operating mechanism, a circuit including the

~clutch, a switch for said circuit, and plate-con-

05

trolled means for operating the switch.
‘14. Inaplate-handling machine, the combi-

of automatically-operated controlling

752,914

nation with a plate-receiving member movable

between the passes of a mill, feed-rollers, and

operating mechanism for the member and roll-

ers, of an electromagnetic clutch controlling

the connection between the rollers and their
operating mechanism, a circuit including the
clutch, a switch for said circuit, and separate
plate-controlled devices disposed to be oper-
ated to throw the switch when the member is
located opposite different passes of the mill.
15. Ina plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and

operating mechanism for the member and roll-
ers, of an electromagnetic roller-clutch con-

trolling the connection between the rollers
and the operating mechanism, an electromag-
netic machine-clutch controlling-the connec-
tion between the member and its operating
mechanism, a switch, electrical connections
between the switeh and each of the clutches,

and means for operating said switch to close

a circuit through either of the clutches.

16. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of an electromagnetic roller-clutch con-
trolling the connection between the rollers
and the operating mechanism, an electromag-
netic machine-clutch controlling the connec-
tion between the member and 1ts operating
mechanism, a switch, electrical connections
between the switch and each of the cluteches,
and automatically-operated means for operat-
ing sald switeh to close a circuit through either
of the clutches. |

17. Inaplate-handling machine, the combi-
nation with a plate-recelving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
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ers, of an electromagnetic roller-cluteh con-

trolling the connection between the rollersand
the operating mechanism, an electromagnetic
machine-clutch controlling the connection be-
tween the member and its operating mechan-
1sm, a switch, electrical connections between
the SW1tch fmd each of the clutches, and plate-

controlled means for operating said switch to

close a circuit through either cluteh.

18. Ina plate-handiing machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of an electromagnetic roller-clutch con-
trolling the connection between the rollers and

the operating mechanism, an electromagnetic
‘machine-cluteh controlling the connection be-

tween the member and 1ts operating mechan-
ism, a switch, electrical connections between

‘the switch and each of the clutches, and sep-

arate plate-controlled devices for operating
the switch when the member is located oppo-
site different passes of the mill.

19. In a plate-bandling machine, the combi-
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~ * - | rollers, of electrical controlling mechanism
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nation with aplate-receiving member movable

between the passes of a mill, feed-rollers, and
operating mechanism for the memberand roll-

ers, of a pair of electromagnetic roller-clutches

controlling the connection between the rollers

and their operating mechanism and arranged
when thrown in to operate the rollers in dif-
ferent - directions, separate electric circuits
each including one of the clutches, a switch
constituting a circuit-closing device common

to said circuits, and automatically-operated

means for throwing the switch, whereby the
rollers may be rotated in either direction.
90. In aplate-handling machine, the combi-

nation with a plate-receiving member movable -

between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of a pair of electromagnetic roller-clutches
controlling the connection between the rollers
and their operating mechanisms and arranged
when thrown in to operate the rollers in dif-
ferent directions, separate - electric circuits
each including one of the clutches, a switch
constituting a eircuit-closing device common
to said eircuits, and plate-controlled means for
throwing the switch, whereby the rollers may
be rotated in either direction. 3

21. Ina plate-handling machine, the combi-

pation with a plate-receiving member movable

between the passes of a mill, feed-rollers, and

‘operating mechanism for the member and roll-
ers, of a pair of electromagnetic roller-clutches

controlling the connection between the rollers
and their operating mechanism and arranged
when thrown in to operate the rollers in dif-
ferent directions, separate electric circuits
each including one of the clutches, a switch

constituting a circuit-closing device common |

to said circuits, and separate plate-controlled
devices for throwing the switch when the mem-

mill. ‘

99. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and
rollers. of electrical controlling mechanism
controlling the connection between the oper-
ating mechanism and the member and rollers,
respectively, and including a switch operative
to effect the alternate connection of the mem-
ber and rollers with the operating mechanism.

23. Tn a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and
rollers, of electrical controlling mechanism
controlling the connection between the oper-
ating mechanism and the member and rollers,
respectively, and including a switch operative
to effect the alternate connection of the mem-
ber and rollers with the operating mechanism,

and automatic operating means for said switch.

94, Ina plate-handling machine, the combi-
nation with a plate-receiving member mavable

| between the passes of a mill, feed-rollers, and
operating mechanism for the member and
rollers, of electrical controlling mechanism
controlling the connection between the oper-
ating mechanism and the member and rollers, 70
respectively, and including a switch operative

to effect the alternate connection of the mem-
ber and rollers with the operating mechanism,
and means for operating said switch from a
moving part of the machine. 75

95. Ina plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and
rollers, of an electromagnetic machine-clutch do
controlling the connection between the mem-
ber and its operating mechanism, an electro-
magnetic roller-clutch controlling the connec-
tion between the operating mechanism and the
rollers, and electrical  controlling mechanism 35
common to said clutches and including a
switch operative to open and close the circuits
through said clutches. o -

96. In a plate-handling machine, the combi-
nation with a plate-receiving member movable 9o
hetween the passes of a mill,.feed-rollers, and
operating mechanism for the member and
rollers, of an electromagnetic machine-cluteh
controlling the connection between the mem-
ber and its operating mechanism, an electro- 95
magnetic roller-clutch controlling the connec- -
tion between the operating mechanism and
the rollers, and electrical controlling mechan-
ism common to said clutches and including a
switch operative to open and close the circuits 100
through said clutches and means operated by a
movable machine elementto throw the switch.

97. In aplate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and 1035
operating mechanism for the mermber  and

including a primary switch, separate circults

for which the primary switch constitutes a
~ommon circuit-closing device and a secondary 110
switch designed to close said circuits alter-
nately to effect the alternate connection of

the member and rollers with the operating
mechanism. : |

98. In a plate-handling machine, the combi- 115

nation with a plate-receiving member movable |
between the passes of a mill, feed-rollers, and
operating mechanism for the member and-
rollers, of electrical controlling mechanism
including a primary switch, separate circuits 120
for which the primary switch constitutes a
common circuit-closing device, a secondary
switch designed to close said circuits alter-
nately to effect the alternate connection of the
member and rollers with the operating mech- 125
anism and automatic operating means for
said switches. | - . o
" 99. Ina plate-handling machine, the combi-
nation with a plate-receiving member movable |
between the passes of a mill, feed-rollers, and 130
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operating mechanism for the member and

rollers, of electrical controlling mechanism
including a primary switch, separate circuits
for which the primary switch constitutes a,
common circult-closing device, a secondary
switch designed to close said circuits alter-
nately to effect the alternate connection of
the member and rollers with the operating
mechanism, plate-controlled means for oper-
ating the primary switch and means operated

- from a moving machine element to actuate

the secondary switch.

30. In a plate-handling machine, the combi-
pation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and
rollers, of an electromagnetic roller-clutch
controlling the connection between the rollers
and -the operating mechanism, an electromag-

netic machine-clutch controlling the connec-

tion between the member and the operating
mechanism, separate- circuits each including

- one of the clutches, a primary switch consti-

25

- 1ng the circuits alternately to alternately en-
~ergize the machine and roller clutches.
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tuting a circuit - closing device: common to
both circuits, and a secondary switch for clos-

31. Ina plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and

v operating mechanism for the member and

rollers, of an electromagnetic roller-eclutch
controlling the connection between the rollers
and the operating mechanism, an electromag-

netic machine-clutch controlling the connec-
- tion between the member and the operating

mechanism, separate circuits each including
one of the clutches, a primary switch consti-
tuting a circuit-closing device common to
both circuits, a secondary switch for closing

- the circuits alternately to alternately energize

the machine ‘and roller clutches, and means
tor automatically operatine one of said
switches. - |
32. Inaplate-handling machine, the combi-
nation witha plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of an electromagnetic roller-clutch con-
trolling the connection between the rollers
and the operating mechanism, an electromag-
netic machine-clutch controlling the connec-
tion between the member and the operating
mechanism, separate circuits each including
one of the clutches, a primary switch constitut-
1Ing a circuit-closing device common to both
circuits, a secondary switch for closing the cir-
cuits alternately to alternately energize the
machine and roller clutches, means for auto-
matically operating the primary switch, and
means for operating the secondary switch
from a moving machine element. |

33. In a plate-handling machine, the combi-

nation with a plate-receiving member movable

752,914

operating mechanism for the member and roll-

ers, of an electromagnetic roller-cluteh con-

trolling the connection between the rollers and
the operating mechanism, an electromagnetic
machine-clutch controlling the connection be-
tween the member and the operating mechan-
1sm, separate circuits each including one of
the clutches, a primary switch constituting a
circuit-closing device common to both circuits,
a secondary switch for closing the circuits al-
ternately to alternately energize the machine
and roller clutches, plate-controlled means for
operating the primary switch, and means for
operating the secondary switch from a moving
machine element. |
34. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of an electromagnetic machine-clutch con-
trolling the connection between the member
and 1ts operating mechanism, a pair of electro-
magnetic roller-clutches controlling the con-
nection of the rollers with the operating mech-
anism and arranged to effect the rotation of
sald rollers in opposite directions, separate
electric circuits each including one of the
roller-clutches, separate circuits each includ-
ing the machine-clutch, and separate switches

each controlling a roller-clutch circuit and a

machine-clutch circuit.

35. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of an electromagnetic machine-clutch con-
trolling the connection between the member
and 1ts operating mechanism, a pair of electro-
magnetic roller-clutches controlling the con-
nection of the rollers with the operating mech-
anism and arranged to effect the rotation of
sald rollers in opposite directions, separate

electric circuits each including one of the

roller-clutches, separate circuits each includ-
ing the machine-clutch, separate switcheseach
controlling a roller-clutch circuit and a ma-
chine-clutch circuit, and automatically-oper-
ated mechanism for operating the switches.
36. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of 4 mill, feed-rollers, and
operating mechanism for the member and roll-
ers, of an electromagnetic machine-cluteh con-
trolling the connection between the member
and 1ts operating mechanism, a pair of electro-
magnetic roller-clutches controlling the con-
nection of the rollers with the operating mech-
anism and arranged to. effect the rotation of
sald rollers in opposite directions, separate
electric circuits each including one of the
roller-clutches, separate circuits each includ-
ing the machine-clutch, separate switches each
controlling a roller-clutch circuit and a ma-
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chine-clutch cireuit, and means for “‘simulta-

neously operating said switches from moving
parts of the machine. -
37. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roli-
ers, of an electromagnetic machine-cluteh con-

trolling the connection -between the member

and its operating mechanism, a pair of electro-

magnetic roller-clutches controlling the con-

nection of the rollers with the operating mech-
anism and arranged to effect the rotation of
<aid rollers in opposite directions, separate
olectric circuits each including one of the
roller-clutches, separate circuits each includ-
ing the machine-clutch, secondary switches

each controlling a roller-clutch circuit and a

machine-cluteh circuit, and a primary switch

for throwing either of the secondary switches
out of circuit. o |

33. In a plate-handling machine, the combi-
nation with a plate-receiving member movable

between the passes of a mill, feed-rollers, and

operating mechanism for the memberand roll-
ers, of an electromagnetic machine-clutch con-
trolling the connection between the member
and its operating mechanism, a pair ot electro-
magnetic roller-clutches controlling the con-
nection of the rollers with the operating mech-
anism and arranged to effect the rotation of
said rollers in opposite directions, separate
olectric circuits each including the machine-
cluteh, secondary switches each controlling a
voller-cluteh circuit and a machine-clutch eir-

cuit, a primary switch for throwing either of

the secondary switches out of circuit, and
means for effecting the simultaneous auto-

‘matic operation of the secondary switches.
40

39. In a plate-handling machine, the combi-
nation with a plate-receiving member movable

between the passes of a mill,feed-rollers,and

operating mechanism for the member and roll-

ers, of an electromagnetic machine-clutch con- -

trolling the connection between the member
and its operating mechanism, a pair of electro-
magnetic roller-clutches controlling the con-
nection of the rollers with the operating mech-
anism and arranged to effect the rotation of
<aid rollers in opposite directions, separate
electric circuits each including one of the

roller-clutches. separate circuits each includ-

ing the machine-cluteh, secondary switches
each controlling a roller-clutch circuit and a
machine-cluteh circuit, a primary switch for

throwing either of the secondary switches out

of circuit, and automatically-actuated operat-
ing means for the primary and secondary
switches. |

40. In a plate-handling machine, the combi-
nation with a plate-receiving member movable

between the passes of a mill, feed-rollers, and

operating mechanism for the member and roll-
ers, of an electromagnetic machine-clutch con-

trolling the connection between the member

1 and its operating mechanism, a pair of elec-
tromagnetic roller - clutches controlling the.
| connection of the rollers with the operating

mechanism and arranged to effect the rotation
of said rollers in opposite directions, separate

electric circuits each including one of the

roller-clutches, separate circuits each includ-
ing the machine-clutch, secondary switches
each controlling a roller-clutch circuit and a
machine-clutch cireuit, a primary switch for

throwing either of the secondary switches out
of circuit, means for automatically operating

the secondary switches, and plate-controlled
means for operating the primary switch.

41. In a plate-handling machine, the combi-
nation with a plate-receiving member movable
between the passes of a mill, feed-rollers, and
operating mechanism for the member and roll-

ers,of an electromagnetic roller-clutch control-
ling the connection between the member and

its operating mechanism, a pair of electro-

magnetic roller-clutches controlling the con--

nection of the rollers with the operating mech-

anism and arranged to effect the rotation of
said rollers in opposite directions, separate
electric circuits each  including one of the
roller-clutches, separate circuits each includ-

ing the machine-clutch, secondary switches

| each controlling a roller-clutch circuit and a
95

machine-clutch circuit, a primary switch for
throwing either of the secondary switches out

of circuit, means for effecting the simultane-

ous actuation of the secondary switches from
moving elements of the machine, and plate-

switch. |
49. In a plate-handling machine, the combi-
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controlled means for operating the primary 1°°

nation with a pair of plate-receiving members -

arranged for disposal at opposite sides of a
stand of mill-rolls and movable between the

105

passes of the mill, of means for moving the -

receiving members and electrical controlling
mechanism common to said members, said
mechanism including a switch and antomatic
operating means therefor. - B

"43. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members

| arranged for disposal at opposite sides of a

stand of mill-rolls and movable between the
passes of the mill, of electrical controlling
mechanism common to sald members and in-
cluding a switch and means for automatically

| operating said switch in different positions ot

the members.

44. In aplate-handling machine, the Cérﬁbi—-

nation with a pair of plate-receiving members

110
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arranged for disposal at opposite sides of a

stand of mill-rolls and movable between the
passes of the mill, of means for moving the

members and electrical controlling mechanism
common to both members and Including a

switch, and plate-controlied switch-operating

mechanism. ..

45. Ina plate—handlingrmachine., t_h-é combi-

nation with a pair of plate-receiving members
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-arranged for disposal at opposite sides of a 

stand of mill-rolls and movable between the

passes of the mill, of means for moving the

members, electrical controlline mechanism
common to said members and including a
switch, and separate switch-operating devices
disposed for actuation by a plate as it passes
through the different passes of the mill. |

46. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
arranged for disposal at opposite sides of a
stand of mill-rolls and movable between the
passes of the mill, of a series of feed-rollers
carried by each plate-receiving member, and
plate-operated controlling mechanism com-
mon to both series of feed-rollers.

47. Ina plate-handling machine, the combi-

natton with a pair of plate-receiving members

arranged for disposal at opposite sides of g

‘stand of mill-rolls and movable between the

passes of the mill, and a series of feed-rollers

carried by each plate-receiving member, of

electrical controlling mechanism common to
both series of rollers and including a switch
and means for automatically operating the
switch to effect the stopping and starting of
the rollers. |

48. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
arranged for disposal at opposite sides of a
stand of mill-rolls and movable between the
passes of the mill, and a series of feed-rollers

- carrled by each plate-receiving member, of

35

electrical controlling mechanism common to
both series of rollers and including a switch
and plate-controlled means for operating the

switch to effect the stopping and starting of

the rollers. -
49. Ina plate-handling machine, the combi-
nation with a pair of plate-receiving members

arranged for disposal at opposite sides of a

stand of mill-rolls and movable between the

passes of the mill, and a series of feed-rollers

carried by each plate-receiving member, of
electrical controlling mechanism common to
both series of rollers and including a switch

~ and separate plate-controlled switch-operat-
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ing devices disposed for actuation in different
positions of the plate-receiving members. |
50. In a plate-handling machine, the combi-

nation with a pair of plate-receiving members |

each of which is equipped with a series of feed-
roliers, and operating means for the members

and rollers, of automatically-operated means

for stopping both members and starting both
series of feed-rollers when the members arrive
opposite one pass of a mill, and for automat-
1cally stopping the members and starting both
series of rollers in the reverse direction when
the members arrive opposite another pass of
the maill. |

ol. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
each of which is equipped with a series of
teed-rollers, and operating means for the mem-
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bers and rollers, of plate-controlled means for
stopping both members and starting both se-

ries of feed-rollers when the members arrive

‘opposite one pass of a mill, and for stopping

the members and starting both series of roll-
ers In the reverse direction when the members

arrive opposite another pass of the mill.

52. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members,
and operating mechanism therefor, of elec-

trical controlline mechanism 1ncluding elec-

tromagnetic machine-clutches controlling the
operative connection between the members
and the operating mechanism, a switch also
included as a part of the electrical controlling

mechanism,and automatically-operated means

for operating the switch. |
93. Ina plate-handling machine, the combi-

nation with a pair of plate-receiving members,
and operating mechanism therefor, of elec-

trical controlling mechanism including elec-

75
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tromagnetic machine-clutches controlling the

_operative connection between the members

and the operating mechanism, a switch also
included as a part of the electrical controlling

mechanism, and plate-controlled means for

operating the switch. |

~ 54. In aplate-handling machine, the combi-

nation with a pair of plate-receiving members,
and operating mechanism therefor, of elec-
trical controlling mechanism including elec-
tromagnetic machine-clutches controlling the

operative connection between the members

and the operating mechanism, a switch also in-
cluded as a part of the electrical controlling
mechanism, and separate plate-controlled de-
vices for operating the switch indifferent po-
sitions of the members. |

55. Ina plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, and a
series of feed-rollers carried by each member,
of operating mechanism for the members
and rollers, separate electromagnetic roller-
clutches controlling the connection of the oper-
ating mechanism and rollers to effect the ro-
tation of said rollers in opposite directions,and
blate-controlled means for closing a circuit
through the proper clutch to effect the rota-
tion of the rollers in either direction.

- 96. Ina plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of feed-rollers carried by each member, and
operating mechanism for the rollers and mem-
bers, of electrical controlling mechanism com-
mon to both members and to both series of
rollers, said mechanismincluding electromag-
netic roller-clutches controlling the opera-
tion of the rollers, electromagnetic machine-
clutches controlling the operation of the mem-
bers, a switch and electrical connections be-
tween the switch and the several clutches.

57. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
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' movable between the passes of amill, a series |
of feed-rollers ca,rmed by each member and
‘operating mechanism for the rollers and memi-
‘bers, of electrical controlling mecha,msm com-

mon to both members and to. both series of

rollers, said mechanism including electromag-
‘nebic roller - clutches eontrollmﬁ' the opera-
tion of the rollers, eleetroma@netm machine-

clutehes controlling the cspemtmn of the mem-
bers, a switch, electrmal connections between
the SWItch and the several clutches and means

for automatically operating the switch.
58. Ina l&te-h&ndlmg machine, the combi-

nation with a pairof plate-receiving members
movable between the passesof a ]Il.lﬂ 9, Series

of feed-rollers carried by each 1r3z:1u:~:=,n:11z:at—:-,]:-ﬁ and !

operating mechanism for the rollers and mem-
bers, of electrical controlling mechanism com-

mon to both members and to both series of

rollers, said mechanism including electromag:-
netic roller-clutches controlling the opera-
tion of the rollers, electremawnetlc machine-
clutches controlling the operation of the mem-
bers, a switch, electrical connections between
the switch and the several clutches and plate-
controlled means for operating the switch.
59. In a plate- handling machine, the combi-
nation with a pair of pla,te receiving members

movable between the passes of a Imll a series
of feed-rollers carried by each member, and

operating mechanism for the rollers and mem-

bers, of electrical controlling mechanlsm com-

mon to both members and to both series ‘of
rollers, said mechanism including electromag-

netie roller-clutches contmllmw the opera-
tion of the rollers, electromaﬂ"netlc machine-
clutches controlling the operation of the mem- |

bers, a switch, electrma,l connections between
the sw1tch and the several clutches and sepa-
rate plate—contmlled switch-operating devices
disposed for actuation in different positions

- of the members.

60. Ina late-h&ndlmﬁ' machine, the combl-
nation w1th a pair of plate—recewmg members

movable between the passes of a mill, a series.
of feed-rollers carried by each member and |

rollers, of electrical controlling mechanism
for said members including a pair of second-
ary switches controlling the movement of the

~ members in opposite directions and a primary
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switch for closing a circuit through ezther of

the secondary switches.
61. Ina plate-handling machine, the combi-

nation with a pair of plate-receiving members_
movable between the passes of a mill, a series

of feed-rollers carried by each member and
operating mechanism for the members and
rollers, of electrical controlling mechanism

for said members including a pair of second-

ary switches controlling the movement of the
members in opposite directions, a primatry

switch for closing a circuit through either of |

the secondary switches and automatically-op-
erated means for throwing the primary switch.

1

62 Ina plate—ha,ncllmg machme the combi-

nation with a pair of plate-receiving members

‘movable between the passes of a mill, a series

of feed-rollers carried by each memba and
operating mechanism for the members and

rollers, of electrical cantrollmg mechanism for .
said members including a pair of secondary -

switches GOIltI‘OHIIlO‘ the movement of the

members in opposite directions, a primary
switeh for closing a circuit through either of

the secondary switches -and plate-controlled |
means for operating the primary switch.

63. Ina plate-handling machine, the combi-
ﬂ&tl{)]l Wlth a pair of p]&te—recewmg members

| movable betweenthe passes of a mill, a series

of feed-rollers carried by each member and
operating mechanism for the members and
rollers, of electrical controlling mechanism
for smd members including a pair rof secondary

switches controlhng the movement of the

members in opposite directions, a primary
switch for closing a circuit through either of
the secondary switches and separate plate-con-
trolled devices operativein different positions

of the members to throw the primary switch.

64. In a plate-handling machine, the combi-

| nation with a pair of plate-receiving members
movable between the passes of a mzll 9 SeI1es

of feed-rollers carried by each member and
operating mechanism for the members and
rollers, of electrical controlling mechanism
common to the rollers of both members and
including separate electromagnetic roller-
clutches Tor eff ecting the simultaneous opera-

tion of all of the rollers in each direction, sec-

ondary switches each of which controls the
clutch fol rotating the rollersin one dlrectlon

‘and a primary sw1tch arranged to close a cir-

cuit through either of the secondary switches.
65. In a plate-handling machine, the combi-
nation w1th a pair of plate-recewmﬁ* mermbers
movable between the passes of a mill, a series
of feed-rollers carried by each member, and
operating mechanism for the members and
rollers, of electrical controlling mechanism

comnmon to the rollers of both members and

operating mechanism for the. memberc; and | including separate electromagnetic roller-

clutches for effecting the simultaneous opera-
tion of all of therollers in each direction, sec-
ondary switches each.of which controls the
cluteh for rotating the rollers in one direction,

rimary switch.
66. In a plate-handling machine, the combi-

nation Wlth a pair of plate-receiving members

movable between the passes of a mill, a series
| of feed-rollers carried by each member, and

operating mechanism for the members and
rollers, of electrical controlling mechanism

| common to the rollers of both members and
including separate electromagnetic roller-

clutches For effecting the simultaneous opera-
tion of all of the rollers in each direction, sec-
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ondary switches each of which controls the

clutch for rotating the rollers in one direction,

a primary switch arranged to close a circuit
through either of the secondary switches and
plate-controlled mechanism for operating the
primary switch.

67. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of tfeed-rollers carried by each member, and
operating mechanism for the members and
rollers, of electrical controlling mechanism
common to the rollers of both members and
including separate electromagnetic roller-
clutches for effecting the simultaneous oper-
ation of all of the rollers in each direction,
secondary switches each of which controls the
clutch for rotating the rollers in one direc-
tion, a primary switch arranged to close a
circult through either of the secondary
switches and separate plate-controlled devices
for operating the primary switch in different
positions of the members.

68. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of feed-rollers carried by each member, and
operating mechanism for the members and

rollers, of electrical controlling mechanism

common to both members and both series of

rollers, said mechanism including machine-

clutches for connecting the operating mech-
anlsm with the members, separate sets of
roller-clutches for connecting the operating
mechanism with the rollers to drive the latter
In opposite directions, secondary switches
each controlling a circuit through the ma-

chine-clutches and through one set of roller-

~ clutches and a primary switch for cutting

4.0
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elther of the secondary switches out of cir-
cuit. | '

69. In aplate-handiing machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of feed-rollers carried by each member, and
operating mechanism for the members and
rollers, of electrical controlling mechanism
common to both members and both series of
rollers, said mechanism including machine-
clutches for connecting the operating mechan-
1sm with the members, separate sets of roller-
clutches for connecting the operating mech-
anism with the rollers to drive the latter in
opposite directions, secondary switches each
controlling a circuit through the machine-
clutches and through one set of roller-
clutches, a primary switch for cutting either
of the secondary switches out of circuit and
means for effecting the simultaneous opera-
tion of the secondary switches. |

70. Ina plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of feed-rollers carried by each member, and
operating mechanism for the members and

752,914

rollers, of electrical controlling mechanism
common to both members and both series of

rollers, said mechanism including machine-

clutches for connecting the operating mechan-
1ISm with the members, separate sets of roller-
clutches for connecting the operating mechan-
ism with the rollers to drive the latter in op-
posite directions, secondary switches each
controlling a circuit through the machine-

clutches and through one set of roller-
clutches, a primary switch for cutting either
of the secondary switches out of ecircuit and

means for automatically operating the pri-
mary and secondary switches. .

71. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of amill, a series
of feed-rollers carried by each member,and op-
erating mechanism for the members and roll-
ers, of electrical controlling mechanism com-
mon to both members and both series of roll-
ers, sald mechanism including machine-
clutches for connecting the operating mech-
anism with the members, separate sets of
roller-clutches for connecting the operating
mechanism with the rollers to drive the lat-
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ter 1 opposite directions, secondary switches -

each controlling a circuit through the machine-
clutchesand through oneset of roller-clutches,
a primary switch for cutting either of the sec-
ondary switches out of circuit, means for op-
erating the secondary switches during the
movement of the members and means for op-
erating the primary switch while the mem-
bers are at rest. . _
72. Ina plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of feed-rollers carried by each member,and op-
erating mechanism for the members and roll-
ers, of electrical controlling mechanism com-
mon to both members and both series of roll-
ers, sald mechanism including machine-
clutches for connecting the operating mech-
anism with the members, separate sets of
roller-clutches for connecting the operating
mechanism with the rollers to drive the lat-
ter in opposite directions, secondary switches

~each controlling a circuit through the ma-

chine-clutches and through one set of roller-
clutches, a primary switch for cutting either
of thesecondary switches outof circuit,means
for operating the secondary switches from
moving elements of the machine and plate-

controlled means for operating the primary

switch. .

73. In a plate-handling machine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, aseries
of feed-rollers carried by each member,and op-
erating mechanism for the members and roll-
ers, ot electrical controlling mechanism com-
mon to both members and both series of roll-
ers, sald mechanism " including machine-
clutches for connecting the operating mech-
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anism with the members, separate sets of

roller-clutches for connecting the operating
mechanism with the rollers to drive the lat-
ter in opposite directions, secondary switches
each controlling a circuit through the ma-
chine-clutches and through one set of roller-
clutches, a primary switch for cutting either
of the secondary switches out of circuit,means

for operating the secondary switches during |

the movement of the members and separate

‘plate-controlled devices for operating the pri- |

mary switch in different positionsof themem-

bers. |

74. In aplate-handlingmachine, the combi-
nation with a pair of plate-receiving members
movable between the passes of a mill, a series
of feed-rollers carried by each member, and
means for operating the members and rollers,

of means for stopping the rollers and start-

ing the members upon the complete transter
of a plate from one member to the other, and
automatically-operated means for preventing
the stopping of the rollers and the starting of
the members when the plate so transferred
exceeds a predetermined length.

75. In aplate-handling machine, the combi-

nation with a pair of plate-receiving members

movable between the passes of a mill, a series

of feed-rollers carried by each member, and

means for operating the members and rollers,
of means for stopping the rollers and start-
ing the members upon the complete transfer
of a plate from one member to theother, and
plate-operated means for preventing the stop-
ping of the rollers and the starting of the
members when the plate so transferred ex-
ceeds a predetermined length.

76. Ina plate-handling machine, the combi-
nation with a pair of plate-receiving members

movable between the passes of a mill, a series

of feed-rollers carried by each member, and

 means for operating the members and rollers,

of means for stopping the rollers and start-
ing the members upon the complete transfer

of a plate from one member to the other, and 4

a lever arranged for actuation by the trans-
ferred plate when said plate exceéeds a prede-
termined length, said lever being operatively
related to the means for stopping the rollers
and starting the members and disposed when

operated by the plate to prevent the effective

operation of such means.
77. Ina plate-handling machine, the combi-

nation with a pair of movable plate-receiving

members, and operating means therefor, in-
cluding a pair of eccentrics, of a counterbal-
ancing device common to said members, and
having operative connection with the eccen-
trics.

78. Inaplate-handling machine, the combi-
nation with a stand of mill-rolls, of a pair ot
plate-receiving members, means for simulta-
neously moving said members in curvilinear
paths, whereby the inner ends of said mem-
bers are caused to approach close to the passes
of the mill and to clear the sides of the roll
disposed between the passes, and plate-con-
trolled devices for starting the members from
positions opposite different passes of the mill.

79. Ina plate-handling machine, the combi-

' nation with 2 movable plate-receiving mem-

ber, feed-rollers and operating mechanism
for the member and rollers, of plate-operated
electrical controlling mechanism for efiect-
ing alternate movement of the member and
rollers. - |
In testimony that I claim the foregoing as

‘my own I have hereto affixed my signature 1n

the presence of two witnesses. _
EDMUND MILES.

Witnesses:
Ira H. WATSON,
- B. R. MrrcaELL.
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