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Domaid W. Rhea, Gera Elyn, H., assignor to Interlake 
Steel Corporation, a corporation of New York 

Filied Mar. 17, 1964, Ser. No. 352,562 
11 Claims. (C. 0-4) 

This invention relates to control systems and particu 
larly to a control system for automatically controlling 
the travel of a movable carriage to predetermined loca 
tions relative to a work piece as, for example, the move 
ment of a strapping device relative to an object around 
which the strapping device is to apply an encircling binder 
Strap. 

Hn one type of strapping machine used for strapping 
or binding coils of strip metal, the coils are positioned on 
end "on a conveyor which transports them to a strapping 
machine. The strapping machine is provided with a car 
riage which is mounted for vertical movement between 
a position above the level of the highest coil to be strapped 
and a position intermediate of the height of the shortest 
coil to be strapped. If a single strap is to be applied 
around the coil it is desirable that the strap be positioned 
at the mid-level of the coil. If two straps are to be ap 
plied, it is desirable that the two straps be placed one at 
each one-third level of the coil. If more than two straps 
are to be applied, it is desirable that they be spaced at 
equal increments from each other and the ends of the 
coil. In the particular type of strapping machine men 
tioned, the carriage Supports a strapping head which feeds 
a length of strapping from a supply source into a closed 
loop while the carriage is in its elevated position above the 
level of a coil to be strapped. Suitable mechanism is pro 
vided for lowering the carriage and the formed strap loop 
to position the strap loop around the coil in readiness for 
allowing the strapping head to shrink the strap loop onto 
the coil and Secure it in place. After the strap loop is 
Secured in place, the strapping head has mechanism which 
Severs the loop from the supply of strap and allows the 
Strapping head to be returned to its upper position in 
readiness for producing another strap loop for the next 
cycle of operation. 
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It is an important object of this invention to provide a . 
control means for the type of apparatus mentioned which 
automatically locates the strapping head at a level of a 
coil corresponding to any predetermined fraction of the 
height of the coil to be strapped, independent of the actual 
height of the coil, within the strapping head movement 
limits of the apparatus. For example, with this inven 
tion it is possible to cause the strapping head to be auto 
matically moved to alignment with the mid-point of the 
coil Where it can apply a binder strap to the coil or the 
strapping head can be automatically moved to any de 
sired level of the coil as, for further example, to the one 
third level of the coil. 

It is another object of the invention to provide a con 
trol device of the type mentioned which can automatically 
operate the strapping unit to cause it to sequentially move 
to a multiple number of different fractional levels of the 
coil or object to be strapped. 

In order to accomplish these objects, it is still another 
object of the invention to provide a control device, which 
has means for establishing the bottom, level of a coil or 
object and its top level and through different rotational 
ratios of a control shaft relative to a drive shaft estab 
lish the different fractional levels at which the carriage of 
the strapping head or mechanism is to be arrested for 
application of a binder strap to the object. 

It is still another object to provide such a contro! means 
which is electrically controlled by means of switches and 
magnetic clutches selectively operated to cause sprockets 
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of different speed ratios to be actuated for arriving at 
selective levels of movement of the strapping carriage. 
Another object is to provide a control device embodying 

a photoelectric cell for obtaining an electric impulse to 
establish the top level of an object or coil, although a 
switch contacting the upper level of the coil is suitable un 
der certain conditions. In the more usual case, the diam 
eters of the coiis vary so widely that the light beam is the 
simpler to use effectively. It is more difficult to arrange 
structure for a mechanical switch to be properly posi 
tioned to insure reliable contact with a full range of coil 
SZECS 

It is another object to provide a control device embody 
ing sprockets on a control shaft for driving sprockets on 
a drive shaft which are selectively driven by the drive 
shaft as magnetic clutches are selectively activated. 

Other objects and advantages of the invention should 
become apparent upon reference to the accompanying 
drawings in which: 

FIG. 1 shows a perspective view of a typical coil strap 
ping machine in which the invention is embodied; 

FIG. 2 shows a top plan view of the principal compo 
nents of the control means embodied in the strapping 
machine of FIG. 1; 

FIG. 3 shows a view along the line 3—3 of FIG. 2 
and particularly shows the relationship of a control cam 
with two switches actuated by it; and 

FIG. 4 shows a simplified wiring diagram for the con 
trol means of FIG. 2. 
The strapping machine i in which the invention is shown 

embodied consists of two bases 2 and 3; the base 2 sup 
ports two corner posts 4 and 5 while the base 3 supports 
two corner posts 6 and 7. An I-beam 8 is connected be 
tween the upper ends of the two posts 4 and 5 while an 
other I-beam 9 is connected across the upper ends of the 
two posts 6 and 7. Mounted between the posts 4 and 6 
at their upper ends is another I-beam 10. Similarly, 
mounted between the posts 5 and 7 at their upper ends is 
another I-beam 4. A carriage 12 is mounted for vertical 
movement between the posts 4 and 5 and is supported by 
two chains 13 and 14 which are driven by means of 
sprockets at 15 attached to a shaft 16. Likewise, a car 
riage 47 is mounted for vertical movement between the 
two posts é and 7 and supported by means of two chains 
8 and 19 driven by means of two sprockets at 20 secured 

to the shaft 16. The shaft 16 is driven in one direction 
or the other by means of a motor 21 suitably mounted 
on a platform 22 secured to the post 7. 
The chains 13 and 4 are connected at their opposite 

ends to a counterweight 23 which is guided along the 
post 5. In a similar manner, the opposite ends of the 
chains 18 and 9 are secured to another counterweight 
24 guided along the corner post 7. With this arrange 
ment, rotation of the shaft 16 by the motor 21 in one di 
rection causes both carriages 12 and 17 to be lowered 
together while rotation of the shaft 16 by the motor 21 
in the opposite direction causes both carriages 12 and 
7 to be elevated. 
The carriage 7 supports a strapping head 25 secured 

to a frame 26 mounted for movement toward and away 
from the object to be strapped on the two end plates 
17a and 7b of the carriage 17. The strapping head 25 
can be of many types, but one particularly suited for such 
a structure is shown in copending application Serial No. 
711,663, filed January 28, 1958, now Patent No. 3,120,- 
171, in the names of Marchand B. Hall and Sidney V. 
Hettinger, Jr. Such a strapping head automatically feeds 
a length of strap from a supply source, permits the length 
of strap to be encircled into a strap loop, automatically 
shrinks the strap loop onto an object, and secures the 
overlapping ends of the strap loop together and severs 
the strap loop from the supply source. 
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When the carriages 12 and 17 are in their upper posi 
tions, a strap guide 27 secured to the strapping head 25 
has its ends aligned with two strap guide segments 28 
and 29 supported from the I-beams 10 and 11. Also, 
the strap guide segments 28 and 29 have their ends 
aligned with the ends of another strap guide segment 30 
mounted on the carriage 12. When all of these strap 
guide segments are in alignment with each other, the 
strapping head 25 can feed a strap in a continuous path 
through them to form a strap loop. Then, when a coil 
31 is positioned on a conveyor 32 centrally below the 
strap guide segments 28 and 29, the carriages 12 and 17 
are lowered to lower the strap loop 33 formed by actua 
tion of the strapping head 25 around to a position en 
circling the coil 31. Arms 134, positioned one on either 
side of the coil position location, are pivotally mounted 
on the carriage 12 to be elevated and lowered with such 
movement of the carriage 12. They are intended as 
support for the strap loop 33 during the downward move 
ment of the carriage 12 and the strapping head 25 so that 
the strap loop 33 does not sag. The strap guides 28 and 
29 are provided with well known releasable means for 
releasably holding strap therein. An example of this 
type of releasable means is disclosed in United States 
Patent 2,853,938, issued September 30, 1958, in the names 
of Marchand B. Hall and Alvin L. Winkler. 
Also mounted on the I-beam 11 is a control box 34 in 

which is the control mechanism shown in FIGS. 2 and 3. 
The control mechanism consists of a mounting plate 

35 carrying a driven shaft 36 journaled in two bearings 
37 and 38 secured to the support plate 35. It also car 
ries a control or cam shaft 39 journaled in two bearings 
40 and 41. The end of the driven shaft 36 has secured 
to it a sprocket 42 which drives a chain 43 encirciling it, 
an idler sprocket 44 journaled in a fixed location on the 
apparatus and another sprocket 45. The sprocket 45 is 
secured to the main drive shaft 16 shown in FIG. 1. As 
this main drive shaft 16 is rotated, this causes rotation of 
the driven shaft 36. This driven shaft 36 is provided 
with four magnetic clutches 46, 47, 48 and 49 which can 
be selectively energized electrically. They are provided 
with sprockets 46a, 47a, 48a and 49a, respectively. The 
magnetic clutches are of a well-known type which can be 
purchased in assembled form. They are of a type which, 

- when energized, cause the - sprocket associated with a 
clutch to be driven by the shaft associated with it. For 
example, if magnetic clutch 46 is energized, it will cause 
the shaft 36 to drive the sprocket 46a. Likewise, if any 
of the other clutches are i energized, their respective 
sprockets will be caused to rotate with the driven shaft 36. 
The cam or control shaft 39 is provided with magnetic 

clutch 50 which is designed to act as a brake and it also 
carries four other sprockets 51, 52, 53 and 54. Although 
the sprockets 46a, 47a, 48a and 49a are all of the same 
diameter, the sprockets 51, 52, 53 and 54 are ali differ 
ent diameters in order to provide different speed ratios 
between the sprockets. The sprocket 46a drives the 
sprocket 51 opposite it by means of a chain 55, the 
sprocket 47a drives sprocket 52 opposite it by means of 
a chain 56, the sprocket 48a drives sprocket 53 opposite 
it by means of a chain 57 and the sprocket 49a drives 
sprocket 54 opposite it by means of a chain 58. An 
other sprocket 59 associated with the clutch or brake 50 
is- prevented from rotation by means of a chain 60 
wrapped over it with the ends of the chain secured by two 
screws 60a to the support plate 35. The effect of ener 
gizing the clutch or brake 50 is to arrest rotation of the 
cam or control Shaft 39. 
At the end of the shaft 39 opposite to the end on which 

the sprocket 51 is secured, a cam 61 is mounted. This 
cam 61 is provided with two cam segments 62 and 63. 
These cam segments are aligned with the arm 64c of a 
switch 64 to cause actuation of the switch 64 as the cam 
rotates. 
With the arrangement of parts as shown, the control de 
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Z. 
vice can be employed to control the vertical travel of the 
carriage 17 so that it can stop in alignment with the mid 
level of the coil 31 or at one-third levels of the coil, as 
hereinafter described, although the components can be re 
placed or changed to allow the carriage 17 to be aligned 
at other levels of the coil 31. It should be emphasized 
that the functioning of the control means is independent 
of the height of the coil. It operates on ratios of move 
ment rather than actual differences, which should be ap 
parent as the operation is described. 

Regardless of the levels at which the carriage 17 is to 
be arrested in motion, the ratios of the sprockets 51 and 
46a associated with the magnetic clutch 46 are such that, 
if the clutch 46 is energized for the full time, the control 
cam 6 is rotated a full revolution as the carriage 17 is 
lowered by the motor 21 from its fully elevated position 
to its lowermost position corresponding to the upper sur 
face of the conveyor 32 which in all cases is the lower 
edge of a coil 31, regardless of the height of the coil. 

Assuming that the carriage 17 is to be lowered to 
the mid-level of a coil, the magnetic clutch 46 is ener 
gized as the motor 21 initiates downward travel of the 
carriage 17. This begins rotation of the control cam 61. 
Assuming no coil is in place, the cam would complete 
a single revolution by the time the carriage 17 reached 
the upper level of the conveyor 32. However, if a 
coil 31 is in place as shown in FIG. 1, the situation is 
different. Additional means are provided to sense the 
upper surface of the coil 31. The means employed con 
sists of a photoelectric cell 65 mounted in a fixed posi 
tion on the carriage 17. It is in direct alignment to re 
ceive impingement of a light beam 66 from a directional 
light source 67. The beam 66 is aligned to intersect 
the path of travel of the coil 31. As the carriage 17 is 
lowered, the coil 31 intercepts the light beam 66 and 
prevents it from impinging upon the photoelectric cell 
65. As this occurs, the electrical circuitry is such that 
the magnetic clutch 46 is de-energized and another clutch 
48 is energized. In the particular case mentioned, if 
the ratio of the sprocket 51 to the sprocket 46a is two 
to one, then the ratio of the sprocket 53 to the sprocket 
48a is one to one. As a result of this, the driven shaft 
36 will cause the cam shaft 39 to rotate twice as fast 
after the clutch 48 is energized as when the clutch 46 
is energized. The result is that the control cam 61 will 
have achieved a full revolution by the time the car 
riage 17 has reached the mid-level of the coil 31. The 
switch 64 is then actuated by the cam 61 to arrest the 
travel of the carriage 17. At this time the strapping 
head 25 can be actuated to cause the strap loop 33 to 
be shrunk and secured onto the coil 31 at the mid-point 
of the coil 31 with which it is aligned. 
Assuming that the carriage 17 is to be lowered first 

to a level one-third the distance from the top of the 
coil and then to a level at a distance two-thirds from 
the top of the coil in order to align the strapping head 
25 for positioning straps at the one-third and two-third 
levels of the coil, the magnetic clutch 46 is energized 
when the carriage 17 is in its uppermost position. As 
the magnetic clutch 46 is energized, the motor 21 is 
simultaneously energized to initiate the downward travel 
of the carriage 17 and rotation of the control cam 61 
begins. As the light beam 66 is intercepted by the top 
of the coil 31, the photoelectric cell 65 is such that the 
magnetic clutch 46 is de-energized and the circuit is pre 
arranged so that another clutch 47 is energized. The 
ratio of diameters of the sprocket 52 to the sprocket 47a 
is one to one and one-half with the result that the driven 
shaft 36 will cause the cam shaft 39 to rotate three 
times as fast after the clutch 47 is energized as when 
the clutch 46 is energized. The result is that the cam 
61 will have achieved a full revolution by the time the 
carriage 17 has reached the one-third level from the 
top of the coil 31. The switch 64 is then actuated by 
the cam 61 to arrest the travel of the carriage 17. At 



3,225,683 
5 

this time, the strapping head 25 can be actuated to cause 
the strap loop 33 to be shrunk and Secured onto the 
coil 31 at the one-third level from the top of the coil 31 
with which it is aligned. 

After application of the strap at the one-third level, 
the carriage 17 is controlled to be returned to its upper 
most position and the clutch 46 is energized simultane 
ously with energizing the motor 21, for another down 
wará travel of the carriage 17. This time, When the 
light beam 66 is intercepted by the top of the coil 3, 
the clutch 46 is de-energized and the clutch 49 is ener 
gized. The ratio of the sprocket 54 to the sprocket 49a 
is one and one-third to one with the result that the 
driven shaft 36 will cause the cam shaft 39 to rotate 
one and one-half times as fast after the clutch 49 is 
energized as when the clutch 46 is energized. This has 
the effect of allowing the control cam 6-i to achieve a 
full revolution by the time the carriage 17 has reached 
the two-thirds level from the top of the coil 31. The 
switch 64 is then actuated by the cam 61 to arrest the 
travel of the carriage 17. At this time, the strapping 
head 25 can again be actuated to cause the strap loop 
33 to be shrunk and secured onto the coil 3 at the two 
thirds level of the coil with which it is aligned. After 
application of a strap at any level, whether it be the 
mid-level, the one-third or two-thirds level or any other 
level, the carriage 17 is controlled to be returned to its 
uppermost position in readiness for the next cycle. 

În order to more clearly understand the full operation, 
it is necessary to refer to FIG. 4 which ShoWS a simpli 
fied wiring diagram for the clutches and Switches used 
with the apparatus. 
A master switch 190 is connected to direct 110 Volt 

D.C. current across the conductors 101 and 102. In 
one main branch circuit connected between the con 
nectors 1911 and 102 are the contacts 103a of the car 
riage down control switch 103, Switch contacts 1689 of 
the switch 64b, photo switch 65a and magnetic clutch 46. 
Between the switches 64b and 65a is connected another 
branch circuit leading to a conductor 102 and it contains 
a motor down control solenoid 104. In another branch 
circuit starting at the same point and connected to con 
ductor 102 is another photo switch 65b, selector Switch 
contacts 105a and a magnetic clutch 48. Another branch 
circuit is connected from between the photo Switch 65a 
and the selector switch contacts 1105a to the conductor 
102 and it contains selector switch contacts 105b, selector 
switch contacts 106a and a magnetic clutch 49. Con 
nected between selector switch contacts 195b and Selec 
tor switch contacts 106a is another branch circuit lead 
ing to conductor 102 and it contains selector Switch con 
tacts 106b and a magnetic clutch 47. 

Another circuit leads from conductor 101 to a car 
riage up control switch 107, switch contacts 108 of 
switch 64a and to a point between selector Switch, con 
tacts 106b and the magnetic clutch 47. A motor up 
control solenoid 114 is connected from one side of the 
switch contacts 108 to the conductor 92. Another 
branch circuit connected between conductors 191 and 
192 contains contacts 103b of the carriage down control 
switch 103, switch contacts 1109 of the Switch 64a and 
the magnetic brake 50. Still another branch circuit con 
tains switch contacts 111 of switch 64b which are con 
nected to the controls 112 for the strapping machine 
connected to the conductor 02. 

In operation, assuming, for example, a single strap 
is to be applied to the mid-level of a coil 31 positioned 
on the conveyor 32. Under these circumstances, the car 
riage 17 is elevated to its top position, the strapping 
machine is actuated by means not shown to feed strap 
from a source of supply into a strap loop 33 by direct 
ing it through the guides 27, 28, 29 and 30. After the 
strap loop is formed, the carriage down control switch 
contacts 03b are opened and contacts 103a are closed 
by manually operating switch 103. Opening contacts 
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103b de-energizes the brake 50 to allow rotation of the 
cam shaft 39. Closing contacts 103a causes the mag 
netic clutch 46 and the motor down control solenoid 
1694 to be energized. Energizing the magnetic clutch 46 
causes the driven shaft 36 to be in driving relationship 
with the cam shaft 39. Energizing the solenoid 104 
causes the motor 21 to rotate in a direction to cause 
the carriage 17 to lower. As the carriage 17 lowers, 
the cam shaft 39 is driven by the driven shaft 36 to 
cause the cam 6. to rotate in a clockwise direction (FIG. 
3) and cause segment 62 to move away from the re 
gion of the switch 64a. The switch 64a at this time has 
its contacts 108 closed and its contacts 110 open. 

Switch 64 contains both switches 64a and 64b. Switch 
64a has the two sets of contacts 18 and 110, as men 
tioned. Switch 64b has the two sets of contacts 109 and 
11. Actually, the four sets of contacts are within a 
single housing generally referred to as switch 64 and 
all four sets of contacts are simultaneously actuated as 
the switch arm 64c is physically actuated. It is only 
important to indicate that the switch contacts are in the 
positions as shown in FIG. 4 when the arm 64c is in the 
position as shown in FIG. 3 which corresponds to the 
initial setting of the cam 61 at the start of the cycle. 
Also, it should be pointed out that the switch arm 64c 
is W-shaped and pivoted on a pivot 64ff. Two rollers 
64d and 64e are at the two ends of the V-shaped arm 
64c and their relative spacing always remains the same. 
Further, both of these rollers 64d and 64e are in adja 
cent planes corresponding to the respective planes of the 
cam segments 62 and 63. The result is that cam Seg 
ment é62 actuates the switch at the position as shown in 
FIG. 3 as the cam segment 62 moves against the roller 
64d. At the other position of the switch arm 64c, the 
cam segment 63 will have been rotated counter-clock 
wise around to move against the roller 64e and thereby 
change the position of the switch arm 64c. It should 
be apparent from this that the switch arm 64c has two 
positions, one position being determined by the cam 
segment 62 and the other position by the cam segment 63. 
As the carriage 7 moves down, the light beam, 66 is 

interrupted by the interception of the coil 31. This 
causes photo switch 65a to be opened and photo Switch 
65b to be closed. Opening photo switch 65a de-ener 
gizes magnetic clutch 46 and closing photo switch 65b 
energizes the magnetic clutch 48 to change the driving 
speed of the cam shaft 39 from control by the magnetic 
clutch 46 to control by the magnetic clutch 48. The 
carriage continues downwardly at its same speed, but 
the cam shaft 39 rotates at twice its initial speed with the 
result that the cam 6. makes a complete revolution 
by the time the carriage 7 has reached the mid-level 
of the coil 31. At a full revo?ution of the cam 61, its 
cam segment 63 causes actuation of the switch arm 64c 
to reverse the position of the switch contacts of switches 
64a. and 64b to the opposite of how they are shown in 
FIG. 4. Contacts 109 and 169 open and 108 and i 
close. Opening of contacts 109 de-energizes magnetic 
clutch 48 which removes the driving connection between 
the shafts 36 and 39. Closing contacts 108 merely sets up 
the cam shaft control circuit and closing contacts F11 
initiates the controls 112 for the strapping machine. At 
this time, the controls 112 cause the strapping head 25 
and its related mechanism to shrink the strap loop 33 onto 
the coil and sever the strap loop from the supply end 
of the strap. The particular strapping head 25 used 
and the controls for its operation may be of many types, 
as previously mentioned. Opening controls 110 has no 
effect at this time. 

After strapping has been completed, the carriage up 
control switch 1697 is closed to cause the magnetic clutch 
47 to be energized and to likewise cause the motor up 
control solenoid 14 to be energized. Energizing sole 
noid 24 causes the motor 21 to be rotated in a reverse 
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direction to cause elevation of the carriage 17. Ener 
gizing magnetic clutch 47 causes the cam shaft 39 to be 
rotated in its reverse direction at a rapid speed and it 
is preferable that the rotation of the cam 61 is completed 
prior to full return of the carriage 17 to its fully raised 
position. The reason for this is that the cam shaft 39 
is not driven beyond the time that the carriage is driven 
because the motor 21 drives both and it is essential that 
the cam 61 be returned to its full initial position prior 
to again cycling. 
When the cam 61 has returned to its initial position, 

it actuates the switches 64a and 64b - to close contacts 
109 and 110 and open contacts 108 and 111. Opening 
contacts 111 removes the possibility of cycling of the 
strapping machine, closing contacts 109 prepares the cir 
cuit for subsequent downward movement of the carriage, 
closing of contacts 110 applies the brake 50 to hold the 
cam shaft 39 in its initial position, and opening contacts 
108 disengages the magnetic clutch 47. At this time, the 
carriage 17 is in its upper position ready for another cycle 
of operation. 
ASSume that two straps are to be applied in sequence, 

one at the one-third level and the other at the two-thirds 
level from the top of the coil 31. Under these circum 
stances, the carriage 17 is again at its fully elevated po 
sition. AS already explained fully for the single strap 
operation, the operation of the machine is the same up 
until the time the light beam 66 is interrupted by the 
interception of the coil 31. The only difference is that 
the selector Switch 105 is initially manually actuated to 
open its contacts 105a and close its contacts 105b. Open 
ing contacts 105a insures that the magnetic clutch 48 will 
not be operated during this cycle of operation. Closing 
contacts 105b will allow either magnetic clutch 47 or 
magnetic clutch 49 to be operated in its place upon de 
energization of the magnetic clutch 46 when the light 
beam 66 is interrupted by the interception of the coi 31. 
When the light beam is interrupted, its photo switch 

65a is opened and its photo switch 65b is closed. As 
before, opening photo switch 65a de-energizes magnetic 
clutch 46. This time, closing photo switch 65b ener 
gizes magnetic clutch 47 to alter the driving speed of the 
cam shaft 39 from control by the magnetic clutch 46 to 
control by the magnetic clutch 47. The carriage con 
tinues downwardly at its same speed, but the cam shaft 
39 now rotates at three times its initial speed due to 
the diameter ratios of the sprockets 47a and 52. With 
this arrangement, by the time the cam 61 makes a com 
plete revolution, the carriage will have only reached the 
one-third level of the coil 31. As before, the cam seg 
ment 63 repeats the operation of the switch 64 to ar 
rest the downward movement of the carriage 17 and 
prepare the circuit for the subsequent elevation of the 
carriage after strapping. After strapping has been com 
pleted at the one-third level of the coil, the carriage up 
control switch 107 is closed and the carriage is again 
returned to its fully elevated position. Likewise, mag 
netic clutch 47 is kept energized through closed contacts 
108 to insure that the cam shaft 39 is returned to its 
initial position prior to full elevation of the carriage 17. 
When the cam shaft 39 and its cam 6. have returned 
to their initial positions, the circuit is then ready to cycle 
again. 

In order to have the carriage move to the two-thirds 
level of the coil, instead of the one-third level, the selector 
switch 106 i may be manually actuated to close the con 
tacts 106a and open contacts 106b. The result of this is 
that the cycling will be the same as for application of 
the strap at the one-third level of the coil, but the mag 
netic clutch 49 will be energized instead of the clutch 
47 during the downward travel from the time the light 
beam is intercepted until the cam 61 completes its full 
revolution. 
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For convenience, it is possible to cycle in the actuation 

of the selector switch 106 with the actuation of the strap 
ping head 25 through the controls 112. After the strap is 
applied at the one-third level, the controls i 112 for the 
strapping machine can be used to automatically activate 
the switch 106 after the strapping head 25 has applied 
a strap. Then, after the next strap has been applied at 
the two-thirds level, it can cause the selector switch 106 
to be reversed to its initial position so that the next strap 
can be applied at the one-third level. In this way, no 
manual operation of the selector switch 106 is essential. 
When the magnetic clutch 49 is energized instead of 

the magnetic clutch 47 during the downward movement 
of the carriage 17 for application of a strap at the two 
thirds level, the sprocket ratio corresponding to the 
magnetic clutch 49 is such that the cam 61 is rotated one 
and one-half times as fast as it is when the clutch 46 is 
energized. W 

It should be apparent that different sprockets can be 
used with different diameter ratios to provide different 
levels at which the carriage 17 can be lowered. 

Also, the cam 61 is provided with a plurality of 
threaded holes 61a which are the mounting holes for 
screws 61b which secure the cam segments 62 and 63 
to the cam 61. These holes 61 provide several distinct 
positions of the cam segments on the cam 61. After the 
initial setting of the cam segments 62 and 62, there is no 
further need of adjustment unless shifting of either the 
uppermost or the lowermost level of the carriage 17 is 
required. 
Although only a single preferred embodiment of the 

invention has been shown and described, it should be 
clearly understood that the invention can be made in 
many different ways without departing from the true 
scope of the invention as defined by the appended claims. 

I claim: 
. The combination in a strapping machine comprising, 

strapping means, a work piece support, means to raise 
and lower the strapping means relative to the work piece 
Support, arresting means to arrest the lowering of the 
Strapping means, and control means responsive to passage 
of the strapping means by the upper level of a work 
piece resting on the work piece support to cause the ar 
resting means to arrest the strapping means at a prede 
termined level relative to the upper level of the work 
piece, said control means including a light sensitive relay 
and a light beam impinging upon said relay with the light 
beam directed to be interrupted by the work piece as the 
strapping means is lowered to thereby cause actuation of 
Said relay. 

2. The combination in a strapping machine comprising, 
a strapping head, a work piece support, actuating means 
to raise and lower the strapping head relative to the 
Work piece Support, and control means associated with 
the actuating means for controlling the level with re 
Spect to a work piece resting on said support at which 
the actuating means is caused to arrest the movement of 
said strapping head, said control means including a cam 
shaft and a driving shaft for driving said cam shaft, said 
driving shaft being driven by said actuating means in 
direct response to the raising and lowering of the strap 
ping head by said actuating means, a plurality of re 
leasable driving connections between the driving shaft 
and the cam shaft, each driving connection arranged to 
cause the driving shaft to drive the cam shaft at a dif 
ferent speed, a cam rotated by said cam shaft to actuate 
means which causes said actuating means to arrest the 
lowering of said strapping head upon a predetermined ro 
tation of said cam, a first of said driving connections hav 
ing a driving speed which causes a full movement of saidi 
cam during the full travel of the lowering of the strapping 
head, and a second of said driving connections having a 
driving speed which causes a full movement of said cam 
during less than the full travel downward of the lowering 
of the strapping head, a signal means arranged to respond 
to the passage of the strapping head by the upper level 
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of the work piece to cause the first said driving connec 
tion to be released from driving the cam shaft and the 
second said driving connection to be connected to drive 
said cam shaft. 

3. The combination defined by claim 2 characterized 
by, said signal means including a light sensitive relay and 
a light beam impinging upon said relay with the light 
beam directed to be interrupted by the work piece as the 
strapping means is being lowered to thereby cause ac 
tuation of the light sensitive relay, said relay being con 
nected to electrically operate said releasable driving con 
nections. 

4. The combination in a strapping machine com 
prising, a strapping head, a work piece support, ac 
tuating means to raise and lower the strapping head 
relative to the work piece support, and control means 
associated with the actuating means for controlling 
the level with respect to a work piece resting on 
Said Support at which the actuating means is caused to 
arrest the movement of said strapping head, said control 
means including a cam shaft and a driving shaft for 
driving Said cam shaft, said driving shaft being driven 
by Said actuating means in direct response to the raising 
and lowering of the strapping head by said actuating 
means, a plurality of releasable electric clutches pro 
Viding driving connections between the driving shaft and 
the cam shaft, each driving connection arranged to cause 
the driving shaft to drive the cam shaft at a different 
Speed, a cam rotated by said cam shaft to actuate means 
Which causes said actuating means to arrest the lowering 
of Said strapping head upon a predetermined rotation of 
Said cam, a first of said, driving connections having a driv 
ing Speed which causes a full movement of said cam dur 
ing the full travel of the lowering of the strapping head 
and a Second of said driving connections having a driv 
ing Speed Which causes a full movement of said cam 
during less than the full travel downward of the lowering 
of the strapping head, a signal means arranged to respond 
to the passage of the strapping head by the upper level 
of the Work piece to cause the first said driving connec 
tion to be released from driving the cam shaft and the 
Second said driving connection to be connected to drive 
said cam shaft, said signal means including a light sensi 
tive relay and a light beam impinging upon said relay 
with the light beam directed to be interrupted by the 
Work, piece as the strapping means is being lowered to 
thereby cause actuation of the light sensitive relay, said 
relay being connected to electrically operate said elec 
tric clutches. 

5. The combination in a strapping machine comprising, 
Strapping means, a work piece support, a drive means to 
raise and lower the strapping means relative to the work 
plece Support, control means for controlling the drive 
means, Said control means including two clutches selec 
tively driven by Said drive means, a cam means driven 
by Said clutches, each of said clutches having a different 
driving ratio with respect to the cam means to thereby 
cause the drive means to drive said cam means at two 
different driving speeds relative to the speed of the drive 
means, the first of said two clutches being engaged to 
drive the cam means as the strapping means is initially 
lowered toward the work piece, a first switch means asso 
ciated with Said strapping means actuated in response to 
the strapping means reaching the upper level of the work 
piece, a Second Switch, the connections of said first switch 
being Such as to disengage said first clutch from driving 
engagement With the drive means and to engage said sec 
ond clutch into driving engagement with said drive means 
to thereby change the driven speed of the cam means 
relative to the drive means, said cam means being ar 
ranged to travel a predetermined distance at which time 
it engages said second switch to actuate it, the second 
switch being connected to cause disengagement of said 
second clutch from driving engagement with said drive 
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means and thereby arrest the downward travel of said 
strapping means. 

6. The combination defined by claim 5 characterized 
by, the said driving ratio of said first clutch with said 
cam means being a proportion to cause the drive means 
to drive the strapping means from its uppermost posi 
tion to its lowermost position while the cam means travels 
its predetermined distance, and said driving ratio of said 
second clutch being a proportion to cause the cam means 
to travel its predetermined distance while the strapping 
means is lowered only a fraction of its full travel from 
its uppermost position to its lowermost position. 

7. The combination in a strapping machine comprising, 
strapping means, a work piece support, elevating means 
to raise and lower the strapping means relative to the 
work piece support, arresting means to arrest the lower 
ing of the strapping means, and control means actuated 
in response to the passage of the strapping means by a 
predetermined portion of a work piece on said work piece 
support, said control means including a cam provided with 
two selective drives which drive the cam at different 
speeds, respectively, means to actuate both the elevat 
ing means and one of said selective drive simultaneously 
to initiate lowering of said strapping means and cause 
driving of said cam at one speed, said actuation of the 
control means in response to the passage of the strapping 
means by a predetermined portion of the work piece caus 
ing actuation of the other said selective drive to change 
the driving of said cam to a second speed without any 
change in the Speed of lowering of the strapping means, 
said cam having a predetermined travel and a switch 
means actuated at the end of its travel, the actuation of 
said switch causing said arresting means to arrest the 
lowering of said strapping means. 

8. The combintaion in a strapping machine comprising, 
strapping means, a work piece support, elevating means 
to raise and lower the strapping means relative to the 
work piece support, and control means for automatically 
controlling the elevating means to arrest the strapping 
means at a predetermined level relative to a work piece 
on said Work piece support, said control means including 
a cam and a plurality of releasable driving connections for 
said cam, each of said driving connections causing said 
cam to be driven at a different speed, said cam having 
a predetermined travel at the end of which it actuates 
a switch means, the first of said driving connections be 
ing connected to drive said cam at a first speed corre 
sponding to the speed of the elevating means lowers the 
strapping means, the second of said driving connections 
being connected to drive said cam at a second speed 
which is faster than said first speed, said control means 
causing said first driving connection to be connected dur 
ing the initial lowering movement of the elevating means 
and causing said second driving connection to be con 
nected in response to the strapping means passing by a 
predetermined level of said work piece. 

9. The combination in a strapping machine comprising, 
strapping means, a work piece support, elevating means 
to raise and lower the strapping means relative to the 
work piece support, and control means for automatically 
controlling the elevating means to arrest the strapping 
means at a predetermined level relative to a work piece 
on said work piece Support, said control means including 
a light sensitive relay for sensing said predetermined level. 

10. The combination defined by claim 8 characterized 
by, said control means including a light sensitive relay 
for causing said second driving connection to be con 
nected in response to the strapping means passing by a 
predetermined level of said work piece. 

i1. The combination defined by claim 8 characterized 
by, said driving connections being electrically operated 
magnetic clutches. 
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