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PATENT OFFICE.

PAUL AUGUST SCHULZ, OF BETHLEHEM, PENNSYLVANIA, ASSIGNOR TO BETHLEHEM
STEEL COMPANY, OF BETHLEHEM, PENNSYLVANIA, A CORPORATION OF PENN-

SYLVANIA.

AUTOMATIC CONTROL MECHANISM FOR ROLLING-MILL EQUIPMENT.

Application filed May 23, 1921. Serial No. 471,868.

To all whom it may concern:

Be it known that I, PauL Aveusr ScHULZ,
a citizen of the United States, and a resident
of the city of Bethlehem, county of Nor-
thampton, State of Pennsylvania, have in-
vented certain new and useful Improvements
in Automatic Control Mechanism for Roll-
ing-Mill Equipment, of which the folowing
is a specification.

This invention relates to mechanism
adapted for use in changing the position of
the adjustable elements of a rolling mill to
bring about a predetermined but different op-
erative relation of the cooperating parts or,
elements of the mill, as for instance the rela-:
tive positions of the rolls for successive
passes of the material being treated. It in-
cludes indicating mechanism which wheu
properly set to indicate the amount of move-
ment or new position desired for the ele-
ment with which it is operatively connected
through its moving means, such as the mov-
ing means for an adjustable roll, will auto-
matically cut off the power and stop the
movement of the element or roll at the
point indicated and desired. It is adapted
for use with electrically operated moving
means, and automatically breaks the current
and cuts off the power. Where there are
a series of movements of the roll in the same
direction, the total amount of such move-
ments will be indicated as well as the amount
of the last movement. The novel features
will be more fully understoed from the fol-
lowing description and claims taken in con-
nection with the drawings.

In the drawings:

Figure 1 is a side view of the indicating
and control mechanism and its stand partly
in elevation and partly in section, with the
circuit breaker closed ready for operation
when current is turned on.

Figure 2 is a plan view of the parts below
the section line 2—2 of Figure 1, the parts
being in the same position as Figure 1;

Figure 3 is an enlarged vertical section of
the clutch connection in the drive shaft;

Figure 4 is an enlarged view partly in
vertical section of the circuit breaking or
cut-out mechanism with the circuit breaker
in closed position; '

Figure 5 is an enlarged side view of the
end of the arm which operates the circuit
breaker carrying its pivoted cam;

Figure 6 is a side view of the circuit
breaker mechanism and adjacent cooperat-

ing parts when the circuit breaker has been

brought to open position; and’

Figure 7 1s a side diagrammatic view
showing the operative connection between
the automatic control mechanism and a roll-
in% mill and its moving mechanism.

t is well known in the art that in operat-
ing rolling mills and similar devices it is
often necessary to move or change the ad-
justment relatively to each other of the
rolls, guides and other parts, and that the
source of power for the purpose is usually
an electric motor. Referring first to Figure
7 showing the operative relation and con-
nection between the indicating and control-
ling mechanism and the thing that is to be
controlled by it, 10 is an ordinary rolling
mill having a lower fixed roll and an upper
vertically adjustable roll 11. The adjust-
able roll 11 is moved up or down, varyin
the distance between it and the lower roll,
by well known screw mechanism 12 driven
by the electric motor 13, the drive connection
consisting in the shaft 14 having gear con-
nection 15 with the motor and gear connec-
tion 16 with the screw mechanism 12. The
shaft 14 also has gear connection for driv-
ing the laterally extending shaft 17 which
is operatively connected at its other end to
a part of the control mechanism 18 mounted
on a suitable separate support. The switch
19 for making the electrical connection for
operating the motor is preferably located
near the control méchanism and the circuit
passes through parts of said control mecha-
nism as hereinafter described, and is there
provided with an.automatic make and break
mechanism,

The indicating and controlling mechanisin
is mounted on a suitable stand 20, Fig. 1,
which has below its upper end a shelf 21
from which the main operating parts are
supported and at its top has an arm 22 ox-
tending out over the shelf and having near
its end a vertical bearing bracket 23 for a
vertical downwardly extending driving
spindle 24. The shaft 17 which is driven by
the roll moving mechanism as shown in Fig.
T is mounted in a bearing bracket 25 secured
in place on stand 20, and has an extension,
making worm gear connection with spindle
24 in the housing 26 mounted on the end of
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“termined point below the end of said spindle, an angle, eac

arm 22, whereby the spindle will be driven brought to the desired relative position an-
by the shaft. Mounted on the shelf 21 there gularly or rotatively and is there secured
is an externally screw threaded supporting against further rotary movement. For this
member 27 which is axially in line with purpose it has at one end two arms 44 and
spindle 24 and extends upwardly to a prede- 45 (Fig. 2) {)rojecting on op]posite sides at
1 having a bolt hole in its end
and which has a lateral flange 28 at its base, through either of which the downwardly es-
through which it is rigidly secured to shelf tending bolt 46 may pass. Below these arms
21 by bolts. This screw threaded member the elevated portion 47 (Fig. 1) on the shelf
has a cylindrical socket 29 extending ¢entral- 21 of the support is provided with parallel
ly down therein from the top to a point néar . T-slots 48,49 (Fig. 2) and a slotted flat strip
the bottom. A drive spindle 30 fits in socket 50 is secured to the fixed frame or support
29 at its lower end and is adapted to turn through T bolt connection through its-slot
therein and extends at its upper end to a and the slots 48, 49. The lower end of bolt
point slightly below the lower end of spindle 46 passes through an opening in the end of
94, and has secured in fixed position'a clutch strip 50 thus permitting that bolt with arm
member 31 having upwardly projectin§ en- 43 to move up and down but holding them
gaging teeth. A vertically movable clutch against rotation. It will be noted that this
member 32 is keyed to the lower end of arrangement gives considerable latitude for
spindle 24 against relative rotation bv the adjustment since the connection may be
key 33 fitting in a vertical groove and has at made to either arm.
its lower end downwardly extending teeth  Rigidly secured to the under side of the
matching those on membe: 31. The clutch switch arm 43 on the opposite end from
member 32 is held in its upper inoperative arms 44 and 45 there is a transversely ex-
position by the spring pmsse& hand operated tending bar 51 (Fig. 2) formed of insulat-
locking bolt 34 passing radially through it ing material and carrying at its ends the
and entering a socket 35 in spindle 24 (see downwardly inclined contact brushes 52
Fig. 3}. It will be understood that when and 53 which are out of contact with each
the bolt ‘is in the socket, clutch member 32 other. These brushes are interposed in the
will be held in its upper position out of-en- electric circuit supplying motor 13, one end
gagement with member 31, but when the bolt of the circuit wire 54 being connected to
is pulled against the tension of its spring out brush 52 and the other end to brush 53.
of the socket the clutch member 32 will move These brushes make contact. at their lower
down by gravity into engagement with mem- ends with the upper surface of a disk 55 of
ber 31, thus connecting spindles 24 and 30 conducting material when that disk is in its
to rotate together. Below the clutch member upper position thus completing the circuit,
31 there is an enlarged drum 86 having a cen- but, as will be explained, when the disk 55
tral bore so fitting spindle 30 as to permit moves downward the brushes cannot follow
vertical movement thereon, but held against and the current is broken and the motor
relative rotary movement by key 37 (see Fig. disabled. The purpose in thus providing
92). This drum has a downwardly extending in a sense two breaks or gaps in the circuit
sieeve 38 with an enlarged internally thicad- is to reduce sparking. The disk 55 is mount-
ed bore fitting and engaging, through the ed on the lower end of a vertically movable
screw threads, the stationary screw threaded rod 56 but is insulated therefrom by the
member 27, and it also has an npwardly ex- sleeve 57 and disk 58 of suitable insulating
tending sleeve 39 with a hore fitting spindle material. " The rod 56 has a washer 59 serv-
30 and its key 37. Rotatively surrounding ing as an abutment for sleeve 57 against
the flanged base 28 of screw threaded mem- which it is pressed by the action of nut 60
ber 27 is a member 40 having an interior ¢ir- and its washer, and the rod has an enlarged
cular flange 41 at its lower edge fitting under portion 61 above the flange 59 fitting up-
an external flange of the base, and this mem- wardly in the lower end of a cylinﬁrical
ber 40 carries the pointer or indicator 42 vertical socket 62 in the end of urm 43 A
which extends upwardly close to the outer reduced section of the rod 56 passes up
surface of drum 36 to serve as an indicator through the central small opening 63 at the
in connection with data carried on said drum top og the socket and has at its upper end a
as will be explained later. - materially enlarged cylindrical portion 64
The circuit breaker proper is carried by a having a marginal flange 65 at its top. A
switch arm 43 which is mounted on sleeve 38 coil spring 82 may be placed in socket 62
immediately below the drum 36 in a bearing bearing down on the upper end of the en-
groove formed by parallel projecting shoul- larged portion 61 to aid gravity in tending
ders on said sleeve so as to permit relative to move rod 56 and the contact disk 55 down-
turning movement and to cause it to move ward away from the contact brushes 52 and
up and down axially with the drum. In_53. The rod 56 and contact disk 55 are nor-
the automatic operation, this switelr arm’” mally held in the upper or closed circuit
does not however turn with the drum but is position by the swinging arm 66 pivoted at
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67 to the upper portion of arm 43 at its ex-
treme end and extending upwardly there-
from substantially parallel to rod 56 but
provided near its upper end with a lateral

5 projection 68 exténding towards the line
of rod 56 with a horizontal upper surface
.catching under the flange 65 of the rod and
thus supporting it. It will be noted that the
face of the projection 68 is on an incline

10 from its top downwardly so that the flange
65 may in rising to the position shown In
Figure 4 automatically turn the arm 66 ‘on
its pivot by a wedging action sufficiently to
permit the flange to pass to a point above

16 "the lug. The arm 66 has an extension 69
_below Eivqt 67 and a coil s in% 70 is inter-
posed between that end an«f a fixed part of
arm 43 thus tending to turn arm 66 on its
—pivot moving its uﬁper end and catch in
20 towards rod 56 (see F1g,2). It will be noted
from what has been $aid that if the arm 66

- ig moved outward a sufficient distance to re-
lease flange 65 from catch 68, the rod 56
and contact disk 55 will automatically. move

28 downward thus breaking the circuit. The
means for moving arm 66 outwardly auto-

matically and with proper timing includes.

what may be called a trip arm or.knockout
rotary member mounted to turn on sleeve
30 39 above the drum through a bearing mem-
‘ber. 71 and to move vertically with the drum,
It inicludes the trip or cam arm 72 for ef-
fecting the movement of arm 66 and handle
arm 73 for manual movement and setting
"38 rigidly connected together and pivoted for
vertical turning at 74 to a lug 75 on the
bearing member 71. In operation they are
supported by and lie immediately across the
upper edge of drum 36. The cam arm 72 has
pivoted to a projection on its top near its
end at 76 a cam 77 which- may be turned to
upright or inoperative. position shown in
1gure 5, or to a horizontal position restin
on the end ledge 78 with its V-shaped en
5 projecting beyond. This cam arm extends
geyond the margin of the drum 36 suffi-
ciently to cause the cam’s V-shaped inclined
surface when horizontally rotated past arm
66 to engage that portion.of release arm 66
which is above sup ortin% lug 68 and move
it outwardly a sufficient distance to release
supporting flange 65 and break the circuit.
In this operation the cam is of course in
horizontal position as illustrated in Figure
2. The drum 36 has at its upper outer mar-
gin a series of equally spaced radial V-
shaped notches 84 and the handle arm 73 has
secured to its under surface above - said
notches an engaging and centering project-
% ing member or tooth 79 which has an en-
gaging edge V-shaped in cross section fitting
in one of said notches and supporting the
arms. It will be understood that cam arms
72 and 73 may be turned upward by hand
on pivot 74 carrying the tooth 79 out of the
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notch. and permitting those arms to be
turned on sleeve 39 as an axis'into any ad-
justed position, but that so long as it rests

y gravity with the teeth engaging a notch
it will be turned by drum 86." The cam arm
72 has a part projecting downwardly over
the margin of the drum for some.distance
with a hook 80 at its end adapted to engage
the under surface of flange 65 and lift it
and rod 56 as the arm is turned upward by
hand gn pivot 74, Of course this does not
happen except when rod 56 is in lowered
position and the cam arm and the hook are
In position at and in line with the rod, as
‘would be the case when the cam by moving
arm 66 effected the breaking of the circuit
and stopping of the aj)paratus.

As heretofore stated, the drum 36 carries
on its surface certain characters and mark-
ings which constitute data which enables the
operator to set the device to indicate and au-
tomatically bring about the desired opera-
tion, and their nature will be best under-
stood by first considering the movements of
the parts in operation. When the clutch
mechanism 381, 32, is in engagement and the
motor 1s operating to turn the shaft to move
the roll, the drum 36 will turn simultane-
ously and at a peripheral speed having a
definite ratio to the movement of the roll
determined by the nature of the gear con-
nection. Vertical lines 81 are placed on the
surface of the drum spaced apart the right
distance to indicate the peripheral move-
ment of the drum which will take place in
the particular apparatus on a definite and
known movement of the roll, and the data
relating to that is placed on the spiral line
83 at the vertical lines. Any desired unit of
measurement’ may be adopted to give suf-
ficiently fine adjustment in fixing the move-
ment and the data may proceed progressive-
ly from a fixed starting point at the bottom

-around the drum on the spiral line several

times. The line for the data is made spiral
so that it will be followed in successive ad-
justments and operations by the pointed end
of the indicator 42 during the downward:

movement of the drum 36 due to its turning’

in screw threaded engagement with the fixed
member 27, and the inclination of the spiral
is made to correspond with that down
movement. It will be noted that the indi-
cator 42 does not move up and down or ro-
tatively with drum 36 but maintains a fixed
position ‘until reset. The vertical and ro-
tary .movement of the drum is what makes
its point follow the spiral line. ]

In using the device the operator will set
the parts in such position or relation that
the data on the drum indicating the known
and desired position of the roll will be at
the point where the device if operating
would break the circuit and prevent move-
ment, and this can be easily done because the
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" arm rotatively engaging it with the drum

16

4

parts may be rotated by hand when the
clutch is. disconnected. During the pas

of the article being treated throygh the ;oﬁ:
the operator sefs the pointer 42 by turning
it on its base to indicate on the drum-the

"desired ' position of: the roll for the next
pass and lifts the cam' and handle arms 72 -

and 73 on the pivot: 74 and turns them on

sleeve 39 until the, tooth 79 on the bottom &
of arm 73.is directly over the slot in . drum
36 corresponding to the vertical. line indi-

cated by the pointer 42 and thén lowers the
by the tooth and slot. It will be noted that

there is a slot for each vertical line and that

.-data to the drum, -

1,400,436

ing tooth 79 on the hand o ing: arm 73
_are.not in.the same. ve:ticalﬁ?:i;gplane as
_the circuit breaking cam’ 77 or arm 72 but
‘are angularly removed therefrom; this fact
is taken-into consideration in.applying the

Having - thus . described - ﬂi‘e.'v_ : f.iliivenﬁon;
what is claimed ‘as new arid-desi ’
V. Letters Patent is: 0" " °

-erative movements-of-an ¢lectrically:driven
" mechanisin;. the fombination “with -an indi-
cating. and vcontrolling. member sdapted to
so connected to said meéchanism.as to

red tobe_

70

>"_.‘A.-‘ Canrmedt) el A 3 76
. controlling:and indicating'the successive op-

80

cach.line leads to the central vertical plane-be driven thercby “and move _therewith in "

of the slot. The clutch member 32 is then_ a - fixed relition:having. thiereon:successive-

released by pul_lici;ﬁ

outward lacking épin"'ai
and it automati

y completes: the

ber 81. ° When the passage of’the articles

~ through the rolls is' completed and it is de-

- position of the roll and the-rotalg

sired to bring the. rolls into position for

the\Héxt pass, current is' turned on to mo-

tor 13 through switch 19 and the change of
movement

of the drum take place. The drum moves

in  a direction -which carries the cam arm

around: until at the finish of the indicated
movement its cam strikes the ul‘?mr end of
arm 06 moving it outward and releasing
rod 56 and breaking the electrical connec-

. tion and stopping the movement of the parts
. with the rolls ready for the next operation.

35
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The switch 19 is then turned to -make.an-
other break in the: circuit before.resetting
the mechanism for the next change in the
position of the rolls.. To then bring the
rolls still closer together for another- pass it
is merely necessary to place the indicator
42 at the desired mark and lift the cam arm
on its pivot 74 and move it circumferen-
tially until the tooth 79 enters the indicated
slot. During the up movement the hook 80
engages flange 65 and carries it up over the
automatic catch 68 which serves to hold rod
56 and disk 55 in position to complete the
circnit through brushes 52- and 53 and

“disk 55.

When'the articles being treated have been
subjected to the number of reducing passes
desired and it is desired to return the mov-
able roll to its original position and the
action of the motor 1s reversed for that pur-
pose, the automatic indicating and control-
ling means may also be returned to original
position through the action of the motor.
To this end the cam 77 is turned up into
its inoperative position shown i Kig. 5
where 1t will not strike arm 66 in passing,
and the clutch being engaged and the auto-
matic eurrent breakerclosed, the drum 36 and
parts mavable with it will through the equal
total reverse movement return to coriginal
;osition. While poinier 42 and the engag-

. _ riving:
-connection by interlocking with ‘clutch mem-

~data arranged on a ling'which during-move-

ment, passes a fixed point. and indicating the
corresponding movenient of said mechanism,
“an utomsticswitch: formaking and break.
ing the circuit. which drives tlie mechanism
near said controlling ‘mem and. a trip-
ping. device: movable along said -controlling
-member adapted: for detachable. connection
. therewith" at- any point, which tripping de-
vice when connected -to and moving with
said member : past said switch will ecause
said switch 'to automatically break the cir-

cuit and stop the mechenism. - = -
- 2. In a device.af the class described for
“controlling and. indicating the successive op-
.erative movements of an electrically driven
mechanism, the combination with an in-
dicating. and. controlling member adapted
to be so connected to said mechanism as to be
driven thereby and move therewith -in a
fixed rélation having thercon successive data
arranged on a line which during move-
ment passes a fixed point and indicating the
corresponding movement of said mecha-
nism, an automatic switch for making and
breaking the circuit which drives the mech-
anism near said controlling member, a trip-
,ping device movable along said controlling
member adapted for detachable connection
therewith at any point, which tripping de-
vice when connected to and moving with
said member past said switch will cause said
switch to automatically break the circuit
and stop the mechanism, and a pointed in-
_dicator freely movable along said control-
ling member.adapted to be set by reference
to the data thereon at the point thercon
which will cause $aid tripping deviée to-op-
etate _the switch after a -predetermined

movement, : :
" 3. In a device of the class described for

. controlling and indicating the successive op-

erative movements of an electrically.driven
mechanism, the combination with an indi-
cating and controlling member adapted to
be so connected to said mechanism as to
be driven thereby and move therewith in a
fixed relation having thereon successive dets
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arranged on a line which dnri'ng movement
passes a fixed point and indicating the cor-
responding movement of said mechanism, an
attomatic switch for making and breaking

‘the circuit which drives the mechanism near

said controllin% member, and a tripping de-
vice movable.along said controlling member
adapted for detachable connection therewith
at any point, which tripping device when
connected to and moving with said member
past said switch will canse said switch to

automatically break the circuit and stop the .

mechanism, said tripping member having a
part which will in tripping position en-
gage a part of the switch mechanism and
move the switch to closed position when
said tripping mechanism is so moved as to
disconnect it from the controlling member.

4. In a device of the. class described for
controlling and indicating the successive op-
erative movements of an electrically driven
mechanism, the combination with a rotary
drum adapted to be so connected to said
mechanism as to be driven thereby and move
simuyltaneously therewith in fixed relation
having thercon successive data indicating
corresponding movement of said mechanism,
an automatic switch for making and break-
ing the circuit which drives said mechanism,
adjustable means adapted to be carried by
said drum at any selected point around its
periphery determined from said data to
automatically cause the operation of said
switch and the breaking of the circuit on
the predetermined movement of the drum.

5. The combination with a machine hav-
ing a part movable to different adjusted po-
sitions within limits for different operations.
means for moving it including an electric
motor, a controlling mechanism for fixing
and limiting the amount of movement im-

parted by the moving means when set in-

operation including a mechanical drive con-
nection with the moving means, a make and
break contact switch in the circuit of said
motor, a rotary trip arm driven through
said drive connection adapted at one peint
of its rotation to cause the opening of said
switch, to break the circuit and stop the

‘motor; means for manually releasing.said
trip arm from its driving means and moving.

it to a predetermined angular position with
reference to the point where it canses the
break and there re-engaging it with. the
driving means whereby the circuit will be
antomatically broken and the movement of
the part stopped on the movement of said
arm throngh said predetermined angle.

6. The combination with a machine hav-
ing a part movable to different adjusted po-
sitions within Limits for different opera-

" tions, means for moving it including an

electric motor, a controlling mechanism for
fixing and limiting the amount of movement
jmpurted by the moving means when set in

operation including a mechanical drive con-
nection with the moving means, 2 make and
break contact switch in the circuit of said
motor, a rotary trip arm driven through

-said ‘'drive connection adapted at one point

of its rotation to cause the opening of said
switch to break -the circuit and stop the
motor, means for manually releasing said
trip arm from. its driving means and mov-
ing it to-a predetermined angular position
with reference to the point where it causes
the break and there re-engaging it with the
driving means whereby the ecircuit will be
automatically broken and the movement of
the, part. stopped on the movement of the
said arm through said predetermined angle
data on the driving means adjacent said
trip arm for indicating the amount of move-
ment which will be given said movable part
during the movement of said trip arm. from

70
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80
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any selected point of re-engagement to the .

point where 1t causes the break in the cir-
cuit. _

7. The combination with a machine hav-
ing a part movable to different adjusted po-
sitions within limits for different operations,
means for moving it including-an electric
motor, a controlling mechanism for fixing
and limiting the amount of movement im-
parted by the moving means when set in

operation incliding a mechanical drive con- -

nection with the moving means, a make and
break contact switch in the circuit of said
motor, a rotary drum driven by said con-
nection having vertical lines thereon -suc-
cessively marked to indicate what movement
will be given said movallz part during the
movement of any selewced number of lides
on and with the drum past a fixed point,
a rotary trip amm with the same center of
rotation as the drum adapted to be rota-
tively moved freely (o a desired position in
reference to the drum chosen from the data
on the drum and there operatively connect-
cd to the drive means through the drum so
as to rotate with the drum, and a control
arm for the switch in the path of the said
trip arm whereby it will-be struck and op-
erated by said switch.arm in its rotary
movement to cause the breaking of the
switch contact .and the stopping cf the
motor.

8. In a device of the class described the
combination with a machine having a part
movahle and adjustable within limits to dif-
ferent positions for successive operations of
the machine, electrically operated means for
moving said part independently of the
means for operating or running the prop-
erly adjusted machine, - and controlling
means driven by said moving means and in-
cluding adjustable setting and indicating
mechanism for auntomatically breaking the
clectric circuit which supplies the power
operated means at a predectermined Emit of
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~ setting means, the said indicating and con-

18

28

.30

hi

40

45

50

55

60

-fluence of

trolling means comprising a drum having
indicating data thereon and connected to
concentrically rotate with a shaft having
releasable clutch connection to said drive

‘means for adjustment, a make and break

switch for the motor current adjacent said

‘drum, adjustable control means for said

switch extending up beyond the margin of
the drum held when adjusted against rota-
tion, and a trip arm rotatively mounted con-
centric with and with reference to but above

said drum extending out beyond the margin

of the drum and hinged for manual eleva-
tion but in operative position adapted to
rest by gravity on the top portion of said
drum, the meeting surfaces under the in-
avity being such as to cause it
to rotate with the drum, and its outer por-
tion being so shaped and positioned that it
will trip said control mechanism- for the
switch when it is reached in the rotation and
break ihe. circuit thus stopping the motor.

9. In a device of the class described the
combination with a machine having a part

movable and adjustable within limits to dif- -

ferent positions for successive operations of
the machine, electrically operated means for
moving said part independently of the
means for operating or running the prop-

erly adjusted machine, and controlling’

means driven by said moving means and in-
cluding adjustable setting and indicating
mechanism for automatically breaking the
electric current which supplies the power
operated means at a predetermined limit of

movement of said part indicated by said.

setting means, the said indicating and con-
trolling means comprising & drum having
indicating data thereon and connected to
concentrically rotate with a shaft having
releasable clutch connection to said drive
means for adjustment, a make and break
switch for the motor current adjacent said
drum, adjustable control means for said
switch extending up beyond the margin of
the drum held when adjusted against rota-
tion, and a trip arm rotatively mounted con-
centric with and with reference to but above
said drum extending out beyond the margin
of the drum and hinged for manual eleva-
tion but in operative position adapted to
rest by gravity on the top portion of said
drum, the meeting surfaces under the in-
fluence of gravity being such as to cause it
to rotate with the drum and its outer por-
tion being so shaped and positioned that it
will trip said control mechanism for the
switch when it ‘is reached in the rotation
and break the circuit thus stopping the mo-
tor,.and having a projecting part which will
on lifting said arm from the drum for re-
setting, reset. the switch and close the gap
in the current. - :

1,400,436

10. In a device of the class described for
controlling and indicating the successive op-
erative movements of an electrically driven
mechanism, the combination with an indi-
cating and controlling member adapted to
be so connected to said mechanism as to be
driven thereby and move therewith in a
fixed relation having thereon successive data
arranged on a line which during movement
passes a fixed point and indicating the cor-
responding movement of said mechanism,
an automatic switch for making and break-
ing the circuit which drives the mechanism.
a movable tripping device adapted in one
position of movement to cause the operation
of the switch to break the circuit, means for
freely moving said tripping device to any
selected distance in its path of movement
from its position when operating the switch
fixed by the indications on said controlling
member and releasable means for there
bringing -it into such connection with the
drive means as to cause it to move to posi-
tion-to operate the switch simultaneousl
with a corresponding movement of the indi-
cating member.

11. In a device of the class described for
controlling and indicating the successive op-
erative movements of an electrically driven
mechanism, the combination with an indi-
cating and controlling member adapted to
be so connected to said mechanism as to be
driven thereby and move therewith in a
fixed relation having thereon successive data
arranged on a line which during movement
passes a fixed point and indicating the cor-
responding movement of said mechanism,
an automatic switch for making and break-
ing the circuit which drives the mechanism,
a movable tripping device adapted in one

position of movement to cause the operation

of the switch to break the circuit, means for
freely moving said tripping device to any
selected distance in its path of movement
from its position when operating the switch
fixed by the indicators on said controlling
member and releasable means for there
bringing it into such connection with the
drive means as to cause it to move to posi-
tion to operate the switch- simultaneously
with a corresponding movement of the in-
dicating mem%er, an adjustable ‘indicator
disconnected from the moving means for
pointing to the selected point on said indi-
cating member determining the limit of the
desired movement and the setting of the
tripping device.

_ 12. Ina device of the class described for
controlling and indicating the successive
operative movements of an electrically
driven mechanism, the combination with an
indicating and controlling member adapted
to be so connected to said mechanism as to
be driven thereby and move therewith in a
fixed relation having thereon successive data
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arranged on a line which during movement
passes a fixed point and indicating the cor-
responding movement of said mechanism. an
automatic switch for making and breaking
the ciicuit which drives the mechanism,
means for adjusting the relation of said
switch mechanism and indicating mecha-
nism, and adjustable means adapted to be
set by the data on said indicating member to
automatically cause the operation of the
switch and the breaking of the circunit on a
of said controlling
member. . - :

13. In a device of the class described for
controlling the operation of an electrically
driven mechanism the combination of a ro-
tary spindle driven by said mechanism, a
second spindle in line with said first spindle
and having releasable clutch connection
therewith. a drum having indicating data
thereon and a symmetrically arranged se-
ries of radial grooves around the top splined
to said second spindle to rotate therewith
but movable longitudinally thereof, a sta-

‘tionary support for said drim having screw

threaded engagement therewith causing lon-
gitudinal movement on rotation. a switch
arm pivoted for turning concentric with but
below said drum and connected therewith

to move longitudinally of the spindle to--

gether carrying spaced contact elements
connected in series in the circuit which sup-
plies the curreiit for the operating mecha-
nism, a movable contact member engaged
by said contact elements to close the circuit,
means tending to move said member out of
contact with said elements and a- movable
switch controlling part extending upwardly
beyond the margin of the drum adapted in
one position to hold said member in con-
tact with said elements Lut to release it when
moved to another position. means for ro-
tatively adjusting said switch arm in refer-
ence to said drum and for securing it when
in adjusted position against further rota-
tion, while permitting longitudinal move-
ment with the drum, a trip arm extending
outwardly over and adapted to rest on the
top of said drum rotatable on an axis con-
centric with that of the drum, but having
a pivot connection between its ends permit-
ting lifting the outer end out of contact with
the drnm and having a projection or tooth
on its lower surface so shaped as to enter for
rotary engagement any one of the radial
grooves in the top of the drum. and having
a projecting part or cam portion adapted at
one point of its rotation to strike and move
said switch controlling part to release po-

-sition thus causing a break in the electric

power circuit.

14. In a device of the class described for
controlling the operation of an electrically
driven mechanism the combination of =2
rotary spindle driven by said mechanism, a

7

f -

second spindle in line with said first spindle

and having releasable clutch connection -

therewith, a drum having indicating data
thereon and a symmetricallv arranged series
of radial grooves around the top splined to
satd second spindle to rotate therewith but
movable longitudinally thereof, a stationary
support for .said drum having screw
threaded engagement therewith causing
longitudinal movement on rotation, a swite
arm pivoted for turning concentric with but
below said drum and connected therewith to
move longitudinally of the spindle together
carrying spaced contact elements connected
in series in the circuit which supplies the
current for the operating mechanism, a

-movable contact member engaged by said

contact elements to close the circnit, means
tending to move said. member out of con-
tact with : s€ld elements and a movable
switch controlling part extending upwardly
beyond the margin of the drum adapted in
one position to hold said member in con-
tact with said eléements but to release it
when moved to another position, means for
rotatively adjusting said switch arm in ref-
erence to said drum and for securing it
when in adjusted position against further
rotation, while permitting longitudinal
movement with the drum, a trip arm ex-
tending ontwardly over and concentric with
that of the drum, but having a pivot con-
nection between- its ends permitting lifting
the outer end out of contact with the drum
and having a projection or tooth on its
lower surface so shaped as to enter for
rotary engagement any one of the radial
grooves in the top of the drum, and having
a projecting part or cam portion adapted
at oné point of its rotation to strike and
move said switch controlling part to release
position thus causing a break in the electric
power circuit, and an indicator freely ro-
tatable on an axis concentric with the drum
to adjusted position. but otherwise immov-
able with its pointed upper end closely ad-
jacent the surface of the drum, the suc-
cessive data on the drum being on a spiral
line at such incline that it will maintain a
uniform relation to the end of the pointer
on successive revolntions of the drum.

15. In a device of the class described for
controlling aund indicating the successive
operative movements of an electrically
driven mechanism. the combination with a
rotary drum adapted to be so connected to
said mechanism as to be driven thereby and
move simultaneously therewith in fixed re-

‘lation having thereon successive data indi-

cating corresponding movement of said
mechanism, an automatic switch for making
and breaking the circuit which drives said
mechanism, adjustable means adapted to be
carried by said drum at any selected point
arcund its periphery determined from said
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data to automatically cause the operation
of said switch and the breaking of the cir-

_cuit on the predetermined movement of the
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drum. and a pointed indicator separately

movable aronnd said drum to indicate the
point on said drum at which the means for
operating the switch shonld be carried.
16. In a device of the class described for
controlling the operation of an electrically
driven mechanism, the combination of a
rotary spindle driven by said mechanism. a
second spindle in line with said first spindle
and having releasable clutch connection
therewith, a drum having indicating data
thereon splined to said second spindle to

rotate therewith but movable longitudinally p
thereof, a stationary support for said drum po

having screw threaded engagement there-
with causing longitudinal movement on ro-
tation, a switch arm pivoted for turning
concentric witli but independently of said
drum and so connected therewith to move
longitudinally of the spindle together car-
rving at its outer end near the outer sur-
face of said drum. 2 make and break switch

in the circuit which supplies the current

for the operating mechanism, a trip arm
extending outwardly over said drum rotata-
ble on an axis concentric with that of the
drum, but independently thereof, its outer
end portion being movable vertically into
and out of contact with the top of the drum,
the contacting surfaces being adapted to
interengage for rotation together, the said
trip arm being adapted at one point of its
rotation to strike and move said switch con-
trolling part to release position thus causing
a break in the electric power circuit.

17. In a device of the class described for
controlling the operation of an electrically
driven mechanism. the combination of a
rotary spindle driven by said mechanism,
a second spindle in line with said first
spindle and having releasable clutch con-
nection therewith, a drum having indicat-
ing data thereon splined to said second
spindle to rotate therewith but movable
longitudinally thereof, a stationary sup-
port for said drum having screw threaded
engagement therewith ‘causing longitudinal
movement on rotation, a switch arm piv-
oted for turning concentric with but inde-
of said drum and so conneccted
therewith to move longitudinally of the
spindle together earrying at its outer end

- pear the outer surfaces of said drum, a

ber, . comprising

1,400,436

make and break switch in the circuit which-
supplies the current for the operating
mechanism, a trip arm estending outward-
Iy over said drum rotatable on an axis con-
centric with that of the drum, but inde-

endently thereof, its outer end portion

ing " movable. vertically into and out of

contact with the top of the drum, the con-
tacting surfaces being adapted to inter-

engage for rotation together, the said trip
arm being adapted at one point of its rota-

-

tion to strike and move said switch control-
ling part to release pasition thus causing
2 break in the electric power circuit, and an
indicator frecly rotatable on a fixed sup-
ort concentric with the drum with a
inted end closely adajcent the outer sur-
face of the drum pointin%ato data thereon.
18. In a device of the class described for
controlling and indicating the successive
operative movements of an electrical‘l:i
driven mechanism, * the combination wi
an indicating and controlling - member
adapted to be so_connected to said mecha-
nism as to be driven thereby and move
therewith in a fixed relation having there-
on successive data arra on a line
which during movement passes a fixed point
and indicating the . corresponding move-
ment of said..mechanism, an automatic

switch for making and breaking the cir-.

cuit which drives the mechanism near the
path of movement of said controlling mem-
spaced contact elements
connected in series n the circuit which sup-
plies the current for the operating mecha-
nism, a movable contact member engaged
by said contact _elements to close the cir-
cuit, means tending to move said member
out of contact with said elements and a
movable switch controlling part extending
upwardly by the controlling member adapt-
ed in one position to hold said member in
contact with said elements but to release
it when moved to another position, and an
adjustable trip carried by said controlling
member at a predetermined position adapt-
ed at one point of its movement with said
member to strike and move said switch
controlling part to release position thus
causing a break in the electric power’ cir-
cuit.

In testimony whereof I hereunto affix
my signature.

PAUL AUGUST SCHULZ.
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