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(Claims. 
This invention relates to control mechanism for material handling or working apparatus, and 

more particularly to an adjustable control for 
. Selectively timing the operation of various de 
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vices in a material handling or Working appara 
tuS under control of the material Worked or han 
died. 

It is an object of the present invention to pro 
wide a simple control mechanism selectively op 
erable to control the sequence of operation of 
various devices in a material handling or work ing apparatus. 

In accordance With one embodiment of the 
invention as applied to a semi-automatic con 
denser winding apparatus, a roller driven by 
the paper being wound into a condenser drives a 
commutator which, through the making and 
breaking of an electrical circuit thereby, operates 
Selector Switches of the type commonly used in 
automatic telephone exchange equipment. The 
contacts of the selector switches are connected 
to plugs which may be inserted in selected jacks 
in a Switchboard, thereby to selectively control 
the operation of the various devices in the Wind 
ing machine in accordance with the amount of paper which has been fed. 
Other objects and advantages of the invention 

will more fully appear from the following de 
tailed description taken in connection with the 
accompanying drawing, wherein the single fig 
ure shows diagrammatically a condenser wind 
ing machine With an electrical control circuit 
embodying the invention. 

Referring now to the drawing wherein the 
numeral designates generally a condenser 
winding machine in which four servings of 
paper and two Servings of metallic foil are 
drawn from paper rolls 2, 3, 4 and 5 and 
foil rolls 6 and 7 by an arbor 8. The struc 
tural details of a Suitable winding machine are 
disclosed in Reissue Patent 19,320 to Chester A. 
Purdy, issued September 18, 1934, and are there 
fore not shown in detail herein. w 
The arbor 8 draws the serving of foil from 

roll 6 and the servings of paper from the rolls 
2 and 3 over a shearing platen 9, suitable guide 
rollers being provided for directing the foil 
and paper to the platen 9. The serving of foil 
from the roll passes over suitable guides and a 
shearing platen 0, and thence to the arbor 8, 
whereas the servings of paper from the rolls 4 
and 5 pass under the platen 0. The separation 
of the foil and paper Servings at the platen 0 
permits the two different materials to be sepa 

55 rately sheared by knives and 2 which are 

(CI. 164-43) 
provided for that purpose. A knife 3 is pro 
vided for shearing the paper from rolls 2 and 
3 and the foil from roll 6. 
The knife 3 is carried by a bell crank lever 

4 pivoted at 5 and having its short arm 6 
connected to one end of a tension spring , 
Tension in the Spring tends to move the bell 
crank lever 4 in a clockwise direction, but the 
knife is normally held in a raised position by a 
latch 8 engaging a catch. 9 integral with the 
bell crank lever 4. 

. . A portion of the latch 8 serves as an arma 
ture for an electromagnet 20 so that when the 
electromagnet 20 is energized the latch will be 
rocked on its pivot 2 to release it from engage 
ment with its catch 9 and thus permit the en 
ergy stored in the spring 7 to force the knife 
3 into shearing relation. With the platen 9 to 

sever the paper and foil as they pass over the 
platen toward the arbor 8. The knives f and 
f2 are operated in the same manner as the knife 
f3, being operable under control of a pair of 
electromagnets 30 and 3 ?, respectively, similar 
to the electromagnet 20. 
Mechanism is provided for automatically con 

trolling the operation of the knives f , 2 and 
3 in any desired sequence and after a prede 
termined selected amount of material has been 
wound on the arbor 8. This mechanism includes 
a roller 32 rotatable on the free end of a lever 
33 pivoted at 34. The roller 32 which rests on 
the roll of paper 4 and will be driven thereby 
has a commutator 35 fixed thereto, comprised 
of insulating portions 36 and conducting portions 
37 connected to ground at 38 through the lever 
33. The roller 32 and lever 33 are sufficiently 
heavy to hold the roller in engagement with the 
roll of paper 4 by the force of gravity. Thus 
the roller with its commutator provides the 
initial element of a measuring system's deter 
minations of the length of material being Wound. 
Mounted in engagement with the commutator 

35 is a brush 39 which wipes over the surface 
of the commutator to periodically continue the 
circuit from ground at 38 to an armature 40 of a 
relay 4f as the commutator rotates. 
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The ground path over the armature 40 of 
relay 4 will be continued to one side of the 
winding of an electromagnet 42 or to one side 
of the winding of an electromagnet 43, depend 
ing upon the position of the armature 40 under 
control of the relay 4. The electromagnets 42 
and 43 and a similar electromagnet 44 consti 
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2 
switches designated generally by the numerals 
45, 46 and 47, respectively. 
A manually operable key 48 is provided for 

connecting grounded battery at 49 to one side 
of the winding of the electromagnets 42, 43 and 
44 when the apparatus is being used, and a sig 
nal light 50 is connected to one side of the key 48 
So that when the key is operated a circuit will 
be completed through the lamp 50 to ground at 
5 to light the lamp indicating that the control 
apparatus is in operation. The selector switches 
45 and 4 count the number of rotations of the 
commutator 35 due to circuit connections which 
will be described more in detail hereinafter, and 
the selector switch 46 controls the operation of 
the electromagnets 20, 30 and 3 in the con 
denser winding machine in a predetermined se 
lected sequence, as determined by the inter 
connection of circuits at a Switchboard indi 
cated generally by the numeral 52. 
The selector switches 45, 46 and 47 are of the 

type used in automatic telephone equipment and 
Comprise a plurality of banks of Contacts and a 
brushi associated with each bank, there being 
twenty-two contacts in each bank. The switches 
may be of the type disclosed in Patent No. 
1,472,465, issued October 30, 1923 to O. F. Fors 
berg et al. The selector Switch 45 includes three 
banks of contacts 60, 6 and 62, and the banks 
of contacts have brushes 63, 64 and 65, respec 
tively, associated therewith. All of the brushes 
of the selector Switch 45 are mounted upon a 
common shaft 66 rotatable by a pawl and ratchet 
mechanism (not shown) which operate under 
spring pressure upon release of the electromag 
net 42 as is usual in such switches. 
is a bridging brush which engages two adjacent 
contacts at a time, whereas the brushes 63 and 65 
are not of the bridging type for a purpose which 
will become apparent as the description pro 
greSSeS. 
The selector switch. 47 includes three banks 

of contacts 70, 7, and 72, and three brushes 73, 
74 and 75 mounted on a shaft 76 operable under 
control of electromagnet 44. The brush 74 is a 
bridging brush and brushes 73 and 75 are non 
bridging as were the corresponding brushes in 
selector switch 45. Selector switch 46 is of the 
same construction as the other two switches, ex 
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Cept that it has four brushes 80, 8, 82 and 83 
associated with four banks of contacts 84, 85, 
86 and 87. Brush 8 is a bridging brush and 
brushes 80, 82 and 83 are non-bridging and all 
of them are mounted upon a shaft 88 operable 
under control of electromagnet 43. - 
The selector switches as pointed out hereinbe 

fore have twenty-two contacts in each of their 
banks. In the normal position of the Switches, 
(as shown), the brushes on all of the banks are 
engaging contacts not connected to any other 
parts of the apparatus. In the banks 62, 12, 86 
and 87 the remaining 21 contacts are connected 
in multiple through cables 90, 9 f, 92 and 93 to 
rows of jacks 94, 95, 96, and 97, respectively, in 
the switchboard 52. Each of the rows of jacks 
94, 95, 96 and 97 have twenty-one jacks num 
bered to 2, consecutively, from bottom to top, 
and these jacks are, as hereinbefore mentioned, 
connected to the contacts numbered to 21 in 
the banks of contacts, respectively. A fifth row 
98 of jacks is also provided in the switchboard 
52, which jacks are connected to various pieces 
of apparatus, in the manner to be described, 
extra jacks being provided in the row 98 for conn 
nection to apparatus other than that shown if 
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it is desired to provide a control for more parts 
than are necessary in the present disclosed en 
bodiment of the invention. 
The fourth jack from the bottom in the roW 

98 is connected to one side of the winding of the 
electromagnet 3 f; the fifth jack in row 98 is con 
nected to the winding of electromagnet 20; the 
sixth jack in row 98 is connected to the winding 
of electromagnet 30; the seventh jack in row 98 
is connected to an armature and one side of the 
winding of a relay of and to the winding and 
an armature of relay 4 f; the eighth jack in row 
98 is connected to ground at 99; the tenth jack 
in row 98 is connected to the winding of elec 
tromagnet 44, and the eleventh jack is con 
nected to one side of the filament of a lamp 00, 
the other side of the filament of which may be 
connected through the key 48 to grounded bat 
tery at 49. A relay 02 having one side of its 
winding connected to the common lead for relays 
A and 0 is also provided for a purpose which 
will become apparent as the description pro 
greSSeS. 
The switchboard 52 permits the jacks in row 98 

to be selectively connected through double ended 
cords G3, iO4, 105, O6, 07, 08 and 09 to any 
desired jacks in the rows 94, 95, 96 and 9. By 
connecting the jacks in the switchboard 52 the 
desired sequence of operations may be obtained. 
In the embodiment shown the lamp OO will be 
lighted at a predetermined time as determined 
by te connections in the Switchboard to indi 
cate to the operator that metallic Condenserter 
minals should be inserted between windings of 
foil and paper wound on the arbor 8, and at a 
later time in the cycle the cut off knives , 2 
and 3 may be operated in any desired sequence 
automatically after a predetermined selected 
amount of paper has been drawn from the roll 4. 

Each time the commutator 35 makes one revo 
lution it will make and break its circuit from 
ground to the armature 40 of relay 4 twice. 
Each time ground is applied to the armature 40, 
an electrical circuit will be completed from 
ground at 38 through the lever 33 and commuta 
tor 35, armature 40 to one side of the winding 
of the electromagnet 42 if relay 4 is not ener 
gized. It being assumed at this time that the 
key 48 has been closed, the circuit prepared by 
the commutator 35 will be completed through 
battery to ground at 49, thereby energizing elec 
tromagnet 42 and holding it energized until the 
circuit is again broken at the commutator. 
As pointed out hereinbefore, each time an elec 

tromagnet such as the electromagnet 42 is ener 
gized, it will prepare its shaft 66 for rotation, and 
upon deenergization of the electromagnet the 

Therefore, rotation of the shaft will take place. 
each time the circuit to the electromagnet 42 
under control of the commutator 35 is made and 
broken, the brushes 63, 64 and 65 will be stepped 
from one contact to another on their associated 
banks of contacts. With the switchboard 52 connected in the man 
ner shown, the brushes - 63, 64 and 65 will be 
moved over the contacts of their associated 
banks until they engage the eighth contact in 
their banks, at which time ground connected to 
brush 65 will be connected through double ended 
cord 03 and the eleventh jack in the row 98 
to the filament of the lamp f OO, which will im 
mediately light since the key 48 has been closed 
and the circuit path through the lamp will be 
continued to ground at 49. The lamp f OO will 
remain lighted for a short time while brush 65 
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engages its eighth contact indicating, for ex 
ample, that the operator is to insert a terminal 
into the Condenser being wound on the arbor 8. 
The operation of the brushes 63, 64 and 65 will 
continue until brush 65 engages its thirteenth 
contact, at Which time ground from the brush 
65 Will be Connected through the thirteenth jack 
in row 94, double-ended cord 04, tenth jack in 
row 98 to the winding of the electromagnet 44. 
Electromagnet 44 will thereby be energized over 
a path from grounded battery at 49 through 
winding of electromagnet 44 and tenth jack in 
row 98 to ground over the circuit just traced, 
causing the brushes 73, 4, and 75 to move onto 
contact numbered . Continued rotation of the 
commutator 35 will cause the brushes 63, 64 and 
65 to be stepped successively into engagement 
with all of their contacts until bruish 65 again 
engages its eighth contact, whereupon the lamp 
OO will again be lighted and the brushes will 

continue to move over their contacts until brush 
65 again engages its thirteenth contact to trans 
mit another pulse through the electromagnet 44, 
thereby causing the brushes 73, 74 and 75 to 
engage the second contacts in their associated 
banks 70, 7 and 72, respectively. As the brush 
75 engages the second contact in its bank 2, 
ground at the brush 75 will be connected to the 
second jack from the bottom in row 95, and 
through double ended cord O6 to the seventh 
jack in row 98 and thence through the Winding 
of relay 4f and operated key 48 to grounded 
battery 49 energizing relay 4. 
Upon energization of relay 4, armature 40 will 

be shifted from its break to its make contact, 
and will be held in that position. So long as brush 
75 remains on its second contact. The relay 4 
will also attract another armature to connect 
ground at over an armature 2, and a break 
contact of relay 92 now deemergized to lock the 
relay 4 in its operated position until relay 02 
is energized. 
The next time the commutator 35 is connected 

to ground at 38, this ground connection will be 
connected over 'armature 40 of relay 6 to one 
side of the winding of electromagnet 43 the other 
side of the winding of which has been connected 
to grounded battery at 49 through the operation 
of key 8. AS soon as the circuit from ground is 
broken at the commutator 35, electromagnet 3 
will be deenergized to move its brushes 80, 8f, 
82 and 83 into engagement with the first contacts 
on their associated banks. - 
When relay 4 is energized, ground at will 

be connected through armature 2 of relay 02, 
armature of relay 4 to the Winding of relay of 
which Will thus be energized since the other side 
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and contacts 2 to 2 in bank . 

65 

70 

of its winding is connected to grounded battery 
at 69. Energization of relay of connects ground 
at 20 Over its arnature 2 f to contacts to 2 
in bank 60 and contacts 2 to 2 in bank 6, and 
over its armature 22 to contacts to 2 in bank 

Relay fo 
will remain locked operated until relay 02 is 
energized, since ground is connected to the wind 
ing of relay of over the armature 2 of relay 
102, and armature ff0 of relay 4. 
The ground on contacts to 2f in banks 60 and 

70 will cause selector switches 45 and 47 to oper 
ate rapidly until the brushes 63 and 73 reach 
their associated Zero or normal positions. As 
soon as brushes 63 and 73 reach their zero posi 
tion, ground at 20 will no longer be connected 
through the brushes to the armatures of electro 
magnets 42 and 44 and the brushes wili stop in 

until the other brush reaches normal. 

3 
their zero position. If one of the brushes 63 or 
73 reaches normal before the other, it will stop in 
that pósition and relay 0 will remain energized 

It is in 
this manner that selector switches 45 and 47 are 
restored to normal. 
During the period when switches 45 and 47 

were being restored to Zero, the commutator 35 
continued to send impulses Over armature 40 of 
relay 4 to the electromagnet 43 causing its oper 
ation to step its associated brushes 80, 8, 82 and 
83 into engagement with succeeding contacts on 
the banks of contacts 84, 85, 86 and 87, respec 
tively. As brush 83 engaged its third contact, it 
connected grounded battery at 49 through oper 
ated key 48, brush 83, third contact in bank 87, 
third jack from bottom row 97, cord 07, sixth 
jack in row 98 and winding of electromagnet 30 
to ground, thereby energizing electromagnet 30 
and operating shear knife . As brush 83 con 
tinued moving over its contacts in bank 87, it in 
time engaged contacts 6 and 8 connected by cords 
08 and 09 to the jacks in row 98 connected to 

the electromagnets 20 and 3, respectively, to op 
erate knives 3 and 2, respectively, in the same 
manner that knife was operated. 
Simultaneously with the completion of the op 

erating circuit for electromagnet 3 by brush 83, 
brush 82 will connect ground at 99 through cord 
05, eighth jack in row 96, eighth contact in 

bank 86, brush 82, winding of relay 02 through 
operated key 48 to grounded battery at 49. Re 
lay 02 will thereby be energized and will lock 
Over a circuit from grounded battery at 49 
through operated key 48 winding of relay f O2, a 
locking armature 35, brush 8 strapped contacts 
of bank 85 and make contact 36 of relay 02 to 
ground at ff. This locking ground to relay 02 
Will be held until brush 8 reaches normal posi 
tion due to the fact that brush 8 bridges two 
contacts at all times. 
Upon the energization of relay 02, ground at 
will also be connected through brush 80 and 

strapped contacts to 2 of bank 84, thereby to 
cause selector Switch 46 to step rapidly to its 
normal position in a manner similar to that de 
scribed in connection with Switches 45 and 47. 
When relay 02 was energized, it broke the 

circuit from ground at over its break con 
tact 2, thereby releasing relays 4 and 0. 
The release of relay i? will again connect the 
ground at 38 through the commutator 35 to the 
winding of electromagnet 42 and the selector 
switch 45 will, therefore, immediately restart its 
counting cycle as soon as paper is again drawn 
from roll , thereby to measure the amount of 
paper fed past the commutator. In this manner 
an accurate measurement of the amount of paper 
drawn past the commutator will be made, and 
the amount of “coasting' or overrunning of the 
paper, which varies with the size of the paper 
roll, will not change the accuracy of the measure 
ments made. The method of removing a wound 
condenser from the arbor 8 and starting a new 
winding operation will be apparent from a con 
sideration of the Purdy reissue patent mentioned 
hereinbefore. 
For the convenience of the operator under un 

usual conditions, a pair of switches 3 and 38 
have been provided. Switch f3, upon operation, 
will connect ground at 39 to the Windings of 
relays 4f and of to restore selector SWitches 45 
and 47 to normal and, if the commutator 35 is 
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rotating, to start switch 46 through its cycle to . 
operate the knives it, i2 and 13. Operation of 

  



4. 
switch 38 at any time will restore selector switch 
46 to normal by connecting ground at 40 to the 
brushes 80 and 8 and to the winding of relay 02. 

It will in general be desirable to have the com 
mutator 35 operating at a fairly rapid rate, so as 
to provide for fine adjustment of the time of 
operation of the various devices controlled 
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thereby. It is within the contemplation of the 
invention, however, to operate the commutator 
during a complete cycle of the machine a suffi 
ciently small number of makes and breaks that 
Only one counting Selector SWitch will be needed, 
rather than two in tandem as disclosed herein. 
Although a specific embodiment of the inven 

tion has been described, wherein the invention is 
applied to condenser Winding machines, it will be 
apparent that the invention is subject to many 
alterations and may be adapted to control many 
types of machines. For example, the impulse 
transmitter 35 may be driven by any desired 
means. Accordingly, the invention is to be lim 
ited only by the scope of the appended claims. 
What is claimed is: 
1. In a control device for machines having a 

plurality of separately operable parts, a commu 
tator driven by material being worked, a selector 
switch operable under control of the commutator, 
and a selector switch operable under control of 
the first Selector Switch and connectable to the 
Separately operable parts to control their opera 
tion. 2. In machines for winding a plurality of lay 
ers of material about an arbor, means for cutting 
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the layers of material separately, means driven 
by one layer of the material for making and 
breaking an electical circuit, and selector switches 
operable by said circuit for operating said cutting 
means in any Selected sequence, said selector 
Switches being of the type operable step by step 
by electrical impulses transmitted theerto. 

3. In machines for winding a plurality of 
layers of material about an arbor, means for 
Cutting the layers of material separately, means 
driven by one layer of the material for making 
and breaking an electrical circuit, and selector 
Switches operable by said circuit for operating 
Said cutting means in any selected sequence after 
a predetermined selected number of operations 
of said circuit making and breaking means. 

4. In a machine having material feeding means, 
and a plurality of separately operable machine 
parts for performing operations on said mate 
rial, a control device including a plurality of 
Selector Switches operable under control of ma 
terial being fed, a switchboard, and electrical 
circuits selectively connectable to said switch 
board for operating the said separately operable 
machine parts in any desired sequence. 

5. In a machine having material feeding 
means, and a plurality of separately operable 
machine parts for performing operations on said 
material, a control device including a plurality 
of selector switches operable under control of 
material being fed, a Switchboard, and elec 
trical circuits selectively connectable to said 
switchboard for operating the said separately 
operable machine parts in any desired Sequence 
after any predetermined selected amount of ma 
terial has been fed. 
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6. In a machine having material feeding 

means, and a plurality of separately operable 
machine parts for performing operations on said 
material, a control device including a switch 
board, a plurality of selector switches, a commu 
tator driven by material being fed to control 
the operation of the Selector Switches, a Switch 
board connected to said selector switches, and 
means selectively operable to connect said Se 
lector switches to said separately operable ma 
chine parts to control the operation thereof. 

7. In a control apparatus for material handling 
machines, a circuit making and breaking device 
operated by material being handled, a pair of 
electromagnetically operated selector Switches 
controlled by said device for indicating the 
amount of material handled, a second selector 
switch controlled by said pair of switches for pre 
paring a plurality of circuit paths in automatic 
succession, and selectively operable means for 
completing selected ones of said circuits. 
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8. In a control apparatus for material han 
dling machines, a circuit making and breaking 
device operated by material being handled, a pair 
of electromagnetically operated Selector Switches 
controlled by said device for indicating the 
amount of material handled, a second selector 
Switch controlled by said pair of SWitches for 
preparing a plurality of circuit paths in auto 
matic succession, and selectively operable means 
for connecting electrical circuits to selected ones 
of said prepared paths in any desired sequence. 

9. In a control apparatus for material han 
dling machines, a circuit making and breaking 
device operated by material being handled, a pair 
of electromagnetically operated Selector Switches 
controlled by said device for indicating the 
amount of material handled, a Second Selector 
switch controlled by said pair of Switches for 
preparing a plurality of circuit paths in auto 
matic succession, electrical circuits for control 
ling various parts of the material handling ma 
chine, and means for selectively connecting said 
circuits to the prepared paths in any desired 
order to control the time and sequence of oper 
ations of Said circuits. 

10. In a control device for machines having a 
plurality of separately operable parts, a commu 
tator being driven by material being Worked, a 
selector switch operable under control of the 
commutator, a second selector Switch operable 
under the control of the first selector Switch and 
connectible to the separately operable parts to 
control their operation, and a means operable 
under control of said switches for resetting the 
switches to normal. 

11. In a control device for machines having a 
plurality of separately operable parts, a com 
mutator being driven by material being Worked, 
a selector switch operable under control of the 
commutator, a second selector switch operable 
under the control of the first selector switch and 
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connectible to the separately operable parts to . 
control their operation, means operable under 
control of said switches for resetting the switches 
to normal, and an auxiliary means Operable to 
control the resetting of the switches to normal. 
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