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United States Patent Office 

3,213,367 
STRAPPING MACS NE 

Frank J. Liradon, Pagk Ridge, ii., assigner to Sigisode 
Steel S£arapping Ceapassy, a corporation of Delaware 

Filed Jan. 30, 1961, Ser, No. 85,913 
A4 Claims. (C. 60-4) 

This invention relates to strapping apparatus, and is 
particularly concerned with apparatus capable of strap 
ping an article as it is being moved along a longitudinal 
path of travel by a conveyor, without stopping or slowing 
the conveyor or the article carried thereby. 

While embodiments of this invention have general 
utility and may be used in many environments, there is 
described herein an illustrative embodiment effective to 
perform a strapping operation for simultaneously strapping 
two oppositely disposed portions of a coil of material be 
ing moved by a conveyor. 

In this embodiment of the invention, the strapping ap 
paratus comprises a pair of strapping machines that are 
interconnected electrically and nechanically to enable 
then to be normally operated simultaneously or opposite 
sides of a coil of material that is moved longitudinally 
through a strapping zone. The apparatus is normally 
automatic, but it also includes hand operated controis 
for operating different parts of the apparatus separately 
if so desired or in the event of any malfunction and to 
facilitate servicing. 
The coils of raaterial to be strapped are carried indi 

vidually on hooks suspended from an overhead conveyor 
chain that is continuously driven in any suitable manner. 
A photo-electric system, generally referred to as an elec 
tric eye is disposed to observe the coils as they enter the 
Strapping Zone. If any hook passes through the strapping 
Zone without a coil mounted on it, the light beam of the 
System is inct interrupted, and the strapping apparatus is 
not operated. 
A coil mounted on one of the hooks activates the 

Strapping apparatus by interrupting the light bean to the 
photo-electric cell as the coil enters the strapping zone. 
The strapping apparatus is so timed that it starts the 
strapping operation as a coil of material breaks the light 
beam upon entrance of the coil into the strapping zone, 
and completes the strapping operation and returns the 
mechanis: in to its starting or rest position before the next 
hook enters the strapping zone in the normal operation of 
the conveyor and strapping apparatus. 

Each strapping machine is mounted on a movable car 
riage, and the carriages are interconnected mechanically 
by a coimano shaft coupled to the drive shaft of each car 
riage to synchronize the longitudinal movement of both 
carriages. The strapping machines face each other, and 
each is mounted on a cross slide that moves it inwardly 
toward the coil that is carried through the strapping Zone 
between the two machines by the longitudinally moving 
conveyor. The machines strap an arcuate portion of 
the ring formed by the coii at each of two diametrically 
opposite positions and apply a metal seal to the strap 
as the coil passes through the strapping Zone. 
When a coil breaks the light beam at the entrance 

to the strapping zone, a drive arm swings downwardly 
from each of the carriages into the longitudinal path of 
travel of the coil. Each drive arm has a positioning block 
secured thereto and projecting from the drive arm toward 
the entrance end of the strapping Zone. If a coil mounted 
on one of the conveyor hooks hangs so that one edge 
of the coil strikes a positioning block before the other 
does, the forward edge of the coil engaging one posi 
tioning block is heid stationary against its positioning 
block, and the conveyor hook continues to move the other 
edge of the coil until both edges of the coil are in contact 
with the positioning blocks. 
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Each positioning block has a switch mounted thereon. 

The switches are in series so that both switches must be 
closed before the circuit is energized. When both switches 
are closed the head of each strapping machine moves in 
wardiy, and other Switches mounted on the strapping 
machie heads engage opposite edges of the coil and are 
closed thereby. The switch on each head swings a pair 
of chute arms inwardly to close the arms inside the coil. 
Each chute has a switch that is actuated by closing the 
chute, to start the strap feeding mechanism. The switches 
on the chutes are in series with the switches on the strap 
ping machine head, so that the chutes must be closed be 
fore the strap can be fed. Each chute is provided with 
a gate that is closed to confine the strap that is fed into 
the chute by each strapping machine. The chute is larger 
in circumference than the circumference of the circular 
portion of the coil, and therefore the strap forms a loose 
loop around said circular portion of the coil. 
The carriages on which the strapping machines are 

mounted are each held against longitudinal movement by 
an air cylinder. When the conveyor hook strikes a switch 
on either drive arm the air cylinders are vented, and both 
carriages are released for longitudinal movement. Both 
carriages are moved longitudinally by the engagement of 
the conveyor hook with the drive arms, and, therefore, 
must move at the same speed as the hook. The strapping 
operation is continued as the hook moves the carriages 
toward the discharge end of the strapping Zone. The 
electrical circuits are so interconnected that when the strap 
encircles a portion of the coil the strap feeding mechanism 
is stopped, the gates are opened, and the strap is pulled 
tight around the circular portion of the coil to tension 
it. The chutes are opened after the gates are opened to 
re-set them for the next coil to enter the strapping Zone. 

aen the strap has been tensioned, a metal seal is applied 
to seal two overlapping portions of the strap and the 
strap is cut off. 
When the strap is cut off the strapped coil is free to 

move out of the strapping zone. The cylinders for 
driving the carriages back to their starting position are 
provided with air cushions to decelerate them as they ap 
proach the end of their movement to prevent an abrupt 
stop at the end of the longitudinal movement of the 
carriages. 
An illustrative embodiment of the invention and a struc 

ture by means of which the above noted and other advan 
tages of the invention are attained is described in detail 
in the following specification, taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a fragmentary front elevational view of a 
strapping apparatus embodying the invention; 

FIG. 2 is an end elevation, taken from the right hand 
side of FIG. 1, with parts broken away to clarify the 
illustration; FIG. 3 is an enlarged top plan view of the apparatus 
shown in FIG. 1, with the vertical portion of the con 
veyor hook shewn in section; 

F.G. 4 is a cross sectional view, taken generally along 
the line 4-4 of FIG. 3; 

FEG. 5 is a view, partly in elevation and partiy in sec 
tion showing one chute and its related structure; 

F.G. 6 is a cross sectional view, taken along the line 
6-6 of FIG. 5; 

FIG. 7 is a cross sectional view, taken along the line 
7-7 of FIG. 5; 

F.G. 8 is a cross sectional view, taken along the line 
8-3 of FIG. 5; 

F.G. 9 is a cross sectional view, taken along the line 
9-9 of FIG. 5; 

FIG. 10 is a cross sectional view, taken along the line 
28-29 of F.G. 3; 
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FIG. 11 is a pneumatic circuit diagram of the rear 
strapping apparatus remote from the operator; and 

FIG. 12 is a view, similar to FIG. 11, for the front 
strapping apparatus in front of which the operator nor 
mally stands. 
The illustrative embodiment shown in the drawings 

comprises two strapping machines 11, 12 mounted on 
longitudinally movable carriages 13, 14. The strapping 
machines are essentially similar to the machine shown 
in the Crosby et al. Patent No. 2,915,003. It should be 
understood, however, that the present invention is not 
linhitcd to use with any specific strapping machine, and 
that any suitable strapping machine may be used. It 
should also be appreciated that embodiments of the pres 
ent invention may use a single strapping machine when it 
is not desired to apply a pair of straps simultaneously to 
an object. Each strapping machine has a head that con 
tains mechanism for performing the various strapping 
operations, and a chute for guiding the strap around the 
article to be strapped. The strapping head is the same 
as that described in the above mentioned patent and, 
therefore, is not described in detail herein. 
The carriages 3, 4 are mounted in spaced relation 

ship on opposite sides of a conveyor adapted to move a 
series of hooks 15 along a predetermined path of travel 
extending longitudinally in one direction through a strap 
ping zone between the carriages 13, 14. The conveyor 
moves the hooks back to their initial position along a 
path of travel remote from said strapping machines. Each 
hook comprises a vertical section 6 that is secured to an 
overhead cihain (not shown), and a horizontal section 7 
adapted to carry a coil i8 of material to be strapped. 
The material of the coils may be bars, rods or strips of 
netal or any other material that can be handled in coil form. 
The carriages 13, 14 are duplicates, and therefore only 

one of thern will be described in detail, it being under 
stood that the description applies to both carriages. The 
Structure of the carriage is shown best in FIG. 4. The 
carriage is supported on a bed 19 having a pair of side 
walls 20, 21 and corner posts 22. Leveling screws 23 are 
provided for each post to insure accurate leveling of the 
bed. A shaft 24 is journalled in bearings 25 mounted in 
each side wail. Suitable couplings 26 at one end of each 
shaft 24 connect each of the shafts 24 to an intermediate 
shaft 27 axially aligned with the shafts 24. The coupled 
connection between the shafts synchronizes the rotational 
niovement of both shafts and the longitudinal movement 
of both carriages, as hereinafter described. 
The bed 19 has two intermediate coplanar horizontal 

plates 28, 29 extending inwardly from side walls 20, 21, 
respectively. The inner edges of the plates 28, 29 are 
spaced from each other to provide a space for a plate 30 
for supporting an air cylinder 110 (FIG. 1) from which 
a piston rod 31 projects. After completion of each strap 
ping operation the piston rod moves carriage 13 back to 
its initial position in a manner hereinafter described. A 
plurality of transversely disposed angle irons 32 support 
longitudinally extending plates 33 that support the inner 
edges of plates 28, 29. Ears 34 projecting laterally from 
opposite edges of support plate 30 are secured to the 
inter edge portions of plates 28, 29 by bolts 35. 
The carriage 13 is provided with a flat bed plate 36 

movable longitudinally on the bed 19. The bed plate has 
a flange 37 depending from each longitudinal edge, and 
the flanges are provided with apertures 38 in each of 
which a tubular sleeve 39 is rigidly secured. A bearing 
40 has a shaft 4 extending through the sleeve 39 and 
secured thereto by a nut 42. The bearings are rotatably 
mounted in longitudinally extending recesses 43 in the 
side walls 20, 2i. The bearings provide a rolling support 
for the carriage as it is moved longitudinally relative to the bed 19. 
A longitudinally extending bar 44 secured to plate 29 

by bolts 45 serves as a fixed guide for the longitudinal 
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4. 
movement of the carriage. A plate 46 depending from 
the bed plate 33 has a horizontal flange 47 extending 
therefron to support a pair of laterally spaced vertically 
disposed bearing shafts 48 secured thereto by a nut 49. 
A roller 50 is rotatably mounted on the lower end por 
tion of each bearing shaft 48. The rollers 50 engage op 
posite edges of guide bar 44 to provide rolling contact 
therewith as the carriage is moved longitudinally in either 
direction. Each roller is spaced from the underside of 
flange 47 by a sleeve 51. The frictional contact between 
the rollers 50 and the guide bar 44 is not sufficient to 
interfere with the longitudinal movement of the carriage. 
A carriage link 52 having its upper end Secured to 

plate 46 by bolts 53 has an aperture through which the 
outer end of pision rod 31 extends. A nut 54 Secures 
the piston rod to the carriage link. The lower end of 
the carriage link is secured to an endless chain 55 that 
extends around a sprocket 56 mounted on shaft 24 and 
another sprocket 57 (FIG. 1) spaced longitudinally 
therefroin. The sprocket 57 is mounted on an idler shaft 
53 journalled in bearings (not shown) in walls 20 and 21. 
When the carriage is moved longitudinally in either 

direction the carriage link moves the chain 55 to rotate 
the shaft 24. The intermediate shaft 27 and couplings 
26 rotate the other shaft 24 to synchronize the longitu 
dinal movement of the carriages 13, 14. The carriage is 
moved in the same direction as the movement of the coil 
through the strapping zone by the conveyor hook 15 in 
a manner hereinafter described. The carriage 13 moves 
the piston rod 31 outwardly as it is moved by the hook 15. 
The carriage is moved back to its initial position by the 
piston rod 31 after the hook has moved out of the strap 
ping zone. The end of the return movement of the piston 
rod is decelerated by a valve 118 that is operatively con 
nected thereto in any suitable manner. The valve 118 is 
enclosed in a housing 59 having an arm 60 projecting 
therefrom and terminating in a clevis 61. A lug 62 
rigidly secured to the lower edge portion of the flange 37 
by a bolt 63, depends into the clevis and is secured thereto. 
The strapping machine is mounted on the bed 19 in a 

manner to permit transverse movement of the strapping 
mechanism relative to the bed. The head of the strap 
ping machine is secured to a cross slide 64 mounted on 
ball bearings 65, one of which is shown in FIG. 10. 
The ball bearings are housed in races 66 supported by 
plates 67 projecting upwardly from the bed. A piston 
rod projecting from a cylinder 111 moves the cross slide transversely of the bed. 
A cover plate 68, supported in a suitable manner, ex 

tends over the bed 19 and moves longitudinally with re 
spect to the bed plate 36. The outer end of the cover 
plate 68 is supported on an extension plate 69 (FIG. 1) 
by rollers 70. The rollers 70 are each rotatably mounted 
in a bracket 71 secured to the underside of the cover plate. 

Each carriage is provided with a drive arm 72 (FIG. 2) 
having a base section 73 and an upper section 74 pivot 
ally mounted on the outer end of the base section, as 
indicated at 75. The pivotal connection 75 also secures a 
bell crank 76 to the drive arm. The lower end of the 
base section 73 is secured to the carriage adjacent the side 
that is remote from the entrance of the strapping zone and 
also remote from the conveyor. The base section is an 
gular and its upper end extends toward the conveyor. A 
cylinder 112 mounted on the base section 73 has a piston 
rod 77 connected to one end of the beil crank. Another 
cylinder 78 mounted on the base section has a spring 
biased rod 79 connected to the opposite end of the bell crank. 
When the apparatus is in its rest position the spring 

biased rod 79 holds the upper section of the drive arm 
upwardly out of the path of travel of the coils 18. The 
cylinder 112 is operated by an electric eye system, herein 
after described, to lower the upper arm section into the 
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path of travel of the coils when the conveyor moves a 
coil into the strapping zone. The upper end of the drive 
arm is engaged by the conveyor hook to move the car 
riage longitudinally a limited distance. When the carriage 
has reached the end of its normal movement a limit 
switch energizes an electrical circuit that is effective to 
exhaust the cylinder i3. The spring biased rod 79 then 
moves the upper section of the drive arm upwardly out 
of the way of the coil which is carried past the drive arm 
to a discharge station. 
A switch 58S is associated with the upper section of 

each drive arm. The switch may be mounted directly on 
the drive arm, but it is preferred to mount it on a posi 
tioning block 80 secured to the drive arm. The posi 
tioning block projects from the drive arm toward the en 
trance of the strapping zone so that the switch mounted 
thereon will be engaged by the coil before the coil en 
gages the drive arm. The positioning block is slidable 
transversely of the drive arm, as indicated at 86", FIG. 3. 
The positioning block slides the coil rearwardly on the 
conveyor hook until the conveyor hook 25 engages the 
drive arm. The engagement of the switch. 19Si with the 
coil initiates the strapping cycle, as hereinafter described. 
Mounting the switch it.S on the positioning block in 
spaced relationship to the drive arm allows more time for 
the strapping operation. 
A switch 2S2 is mounted on the outer end of the 

upper section of the drive arm in position to be engaged 
by the hook of the conveyor. When the conveyor hook 
engages switch 2S2 and closes it the first result is that 
an air cylinder 10 is vented. The cylinder $10 normally 
holds the carriage 3 against longitudinal movement. 
The hook of the conveyor exerts pressure against the 
drive arm 72 to move the carriage longitudinally until the 
strapping operation is completed. 
The chute assembly 82 shown in F.G. 5 has a pair 

of coacting chute arms 33, 84 each of which is rigidly 
secured to a sleeve 85 that is pivotally mounted on a ver 
tical post 36, 37. The posts 83, 89 of a second chute 
assembly 90 are closely spaced, as shown in FIG. 3. 
This difference in the post spacing is necessary because 
one strapping machine is reversed, and it is desirable to 
have both chute assembies aligned with the coil so that 
they can encircle diametrically opposite portions of the 
coil simultaneously. The structure of chute assembly 965 
will not be described specifically, since the structural 
characteristics of both chute assemblies are essentially 
the same. 
The lower end of each vertical post is fixed in a base 

support 95 by a set screw 92, as shown in FIG. 10. The 
base support 91 is mounted on the cross slide 64 and 
moves with the head of the strapping machine. The base 
support has an upstanding wall 93 to which a support 
bracket 94 and a horizontaily disposed channel 95 are 
secured. The upper end of the post is supported in ver 
tical position by the support bracket 94. The sleeve 85 
fits over the post but is cut away, as indicated at 96, to 
permit the support bracket 94 to engage the peripheral 
surface of the post. The sleeve 85 may be made in two 
sections rigidly secured together by any suitable bridge 
member. The sleeve 85 has bearings 97, 98 adjacent its 
upper and lower ends. A pinion gear 99 projects laterally 
from the vertical sleeve 85. The pinion gear is preferably 
integral with the sleeve, but may be a separate member 
rigidly secured thereto. A cover plate 100 fits around the 
exposed portion of the pinion gear as a protective cover. 
A rack 32 is slidably mounted in the channel 95 and 

meshes with the pinion gear 99. A cylinder 113 has a 
piston rod 362. Rack 381 is moved back and forth in 
the channel 95. The cylinder 13 is operated by an 
electrical circuit that includes the switches 16S5, 20S2. 
Limit switches SEA, 8SSA mounted adjacent opposite 
ends of channel 95 are actuated by one end of rack 305 
and by a collar or clamp 303 mounted on the opposite 
end of the rack, as the rack is reciprocated in the channel 
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95. The reciprocation of the rack 301 oscillates the chute 
assembly by rotation of the pinion gear 99 in opposite 
directions. 
As shown in FIG. 5, the sleeves 85 are positioned at 

opposite sides of the strapping machine head. Chute 
arias 83, 84 have straight sections 394, 305, respectively, 
extending fron each sleeve 85 along diverging lines. The 
Outer end of Section 3:4 terminates in a curved section 
396, and the outer end of section 395 terminates in a 
curved section 367. A web 368 (FIG. 10) extending be 
tween each sleeve 35 and the adjacent curved section 306, 
307 provides a rigid reinforcement that helps to support 
the chute assembly. The curved sections of the chute 
arrils cooperate to encircle a circular portion of a coil 
18 in engagement with the switches (SA, (2S2 on posi 
tioning blocks 83. 
A strap gate 369 having an inverted L-shaped cross 

sectioi is mounted on a flat block 316 comprising two 
juxtaposed sections 3:1, 3A2 secured to the cross slide 
64. A limit finger 313 is secured to the end of the cross 
side to overhang one edge of strap gate 399. The vertical 
flange of strap gate 309 is spaced from the edge of sec 
tion 311 to provide a narrow gap 314 through which the 
strap is threaded. A strap gate 325 adjacent the other 
side of the strapping machine has a gap 316 through 
which the free end of the strap is threaded as it is pulled 
from a supply source. A contact block 317 depends from 
Section 352 in position to be engaged by the strap being 
fed through the chute. When the contact block is en 
gaged by the free end of the strap being fed through the 
chute it triggers a time relay which, after a predetermined 
time delay, reverses the current to stop a strap feeding 
notor. Stepping the motor stops the strap feeding move 
illet. 
The strap gate 369 is held against the upper surface 

of block 319 by a cam 318 pivotally mounted in a cam 
guide 319 by means of a pin 320. The cam guide is rig 
idly secured to the upper surface of the section 364 of 
chute arm 33 in any suitable manner. The cam is urged 
into position in which the strap gate is held down against 
the upper surface of block 3: by a spring 321. The 
Spring 321 is seated in a recess 322 in section 304 and is 
Secured to a guide pin 323 that is positioned in an aper 
ture 324 in the cam. 

After the strap feeding movement is stopped it is nec 
essary to open the strap gate to allow the strap to be 
tensioned around the portion of the coil which it encircles. 
An air cylinder 26 is mounted below an aperture 325 in 
the chute arm 83 and actuates a plunger 326 to move the 
gate upwardly to allow the tensioning mechanism of the 
Strapping machine to pull the strap out of the chute. 
When the gate is opened and the strap is pulled out of 
the chute, the pressure against plunger 326 is released, 
aid the gate is pulled down by a spring 327 that is assisted 
by gravity. 
The Spring 327 is mounted on a bushing 328 and ex 

tends upwardly into a counterbored recess 329 in block 
3i8. A rod 338 having one end secured in the bushing 
328 extends through the recess 329 and is threaded into an 
aperture in the strap gate, as indicated at 33, FIG. 7. 
The spring encircles the rod 339 and at its upper end 
bears against a washer 332. - 
A clear understanding of the sequence of operations of 

the strapping mechanism may be had by reference to 
the schematic, electric-pneumatic-mechanical illustrations 
shown in FiGS. 11 and 12, inclusive. These figures clear 
ly. show and fully disclose all of the pneumatic and elec 
tric wiring connections and the interrelations therebe 
tween. Moreover, the elements of the electrical system 
are numeralled and lettered to indicate the correspondence 
thereof with each other. For example, the relays and 
the contacts thereof, respectively, have corresponding nu 
nerals and letters to identify the same. The following 
iscussion describes the operating relation of the electric, 

pneumatic and mechanical arrangements and functions 
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with reference to the fully disclosed systems shown in the 
drawings which form a part of this specification. 
The master control panel for the simultaneous operation 

of both strapping machines is located on the front of strap 
ping machine 11 where it is easily accessible to the opera 
tor. 

For automatic operation of the mechanism, a selector 
switch is turned to automatic position to energize the auto 
matic circuits and to lock out the hand controlled circuis. 
It will be assumed that the strapping nechanism is in its 
starting position in the following description of the op 
eration. 
A coil 18 mounted on a conveyor hook is noved into the 

strapping zone by the conveyor. The coil breaks a light 
beam between a light and a photo-electric cell receiver to 
energize the solenoids D1, D2. The solenoids D, D2 
operate valves for the cylinders 12, 212 and thereby 
cause the drive arms 72 to lower into the path of longi 
tudinal travel of the coil. Switches 2S, 12S2 are in 
series with the electric eye systern and must be closed or 
the drive arms cannot move downwardly. The down 
ward movement of the drive arms opens switches 5S1, SS2. 

A positioning block 39 is secured to each drive arm and 
is spaced from the drive arm toward the entrance of the 
strapping zone, so that as the coil is moved along with the 
hook of the conveyor longitudinally of the machine, it will 
engage the positioning blocks 80 before the hook engages 
the drive arms 72. Switches 16S1, S2 are mounted on 
the positioning blocks and are closed by contact with the 
coil 18 being moved by the conveyor hook. The switches 
10S1, 10S2 are in series, so nothing can happen until 
both switches are closed. 

If one edge of the coil 8 engages one of the position 
ing blocks, said one edge will be held stationary in con 
tact with said block as the movement of the conveyor 
hook moves the other edge of the coil into engagement 
with the other positioning block so that the coil is prop 
erly positioned for the strapping operation. When the 
coil engages both positioning blocks it closes both switches 
10S1, 10S2 and energizes the solenoids B1, B2, C1, C2. 
The solenoids C1, C2 operate the cylinders 111, 211 to 
move the heads of the strapping machines inwardly into 
engagement with the edge portions of the coil. The en 
gagement of the strapping machine heads with edge por 
tions of the coil closes switches 3S1, 3S2. The solenoids 
Bi, B2 operate the cylinders 13, 124, 23 to close the 
chutes 82,90. As the chutes are closed they open switches 
7S1, 7S1A, 7S2 and close switches 8S1, 8S1A, 8S2 to 
start the strap feeding operation. The switches 8SI, 3S1A 
are in series with switches 3S1 and 10S1, and the switch 
8S2 is in series with the switches 3S2 and 10S2. There 
fore, the chutes must be closed, and the head must be in 
engagement with the coil, before the strap feeding move 
ment can start. The switches 10S1, iOS2 could be located 
on the drive arms, but it is preferred to mount them on 
the positioning blocks to start the strapping cycle sooner. 
As the coil moves toward the drive arms, the strap is 

fed through the eye of the coil. A contact block 317 
mounted on the chute is engaged by the strap being fed 
into the chute. The contact block triggers a time relay 
which, after a time delay, reverses the current to plug the 
motors to a stop, thereby stopping the strap feeding move 
ment and de-energizing the solenoids E1, E2. The de 
energization of the solenoids E1, E2 operates the cylinders 
120, 220 to open the gates 315 and permit tensioning of 
the strap. When the gates are opened they close switches 
9S1, 9S2 to de-energize the solenoids B1, B2 and operate 
the cylinders 113, 114, 213. The cylinders i3, 114, 213 
open the chutes 82, 90 and start the tensioning cycle. 
As the conveyor continues to move the coil longitudi 

nally through the strapping zone, the hook is moved into 
engagement with switches 12S, i2S2 that are mounted 
on the drive arms 72. The hook closes the switches 
12S1, 12S2 to de-energize the solenoids A1, A2 to vent 
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the cylinders 110, 20 so that the carriages 12, 13 can 
be moved along with the conveyor. The carriages are 
moved by the engagement of the hook with the drive 
arms, and therefore must move at the same speed as the 
conveyor. 
When the sealing operation is completed and the Strap 

is cut, the switches S1, S2 are open cd to de-energize the 
solenoids C1, C2, Di, D2. The de-energization of scle 
noids Ci, C2 operates cylinders 111, 211 to withdraw 
the strapping machines from the sides of the coil 18. The 
le-energization of solenoids D, D2 causes cxhausting of 
the cylinders 12, 212 to permit spring biased rods 79 
to raise the drive arms 72 clear of the conveyor hook. 
Movement of the heads of strapping machines 1, 12 away 
from the sides of the coil closes switches 4Si, 4S2. Up 
ward movement of the drive arms closes switches 5S, 
5S2, opens switches 2S1, 2S2, 12S1, 2S2, and energizes 
solenoids A1, A2 to operate cylinders 110, 2i () through 
the valves i38, 298 to drive the carriages back to their starting positions. 
As the carriages are driven back to their starting posi 

tions the cylinders {2, 210 are exhausted through valves 
0.5, 67, 23.6, 267. Carns 250, 2.5i mounted on the car 

riages close valves 118, 218 that are aligned with valves 
166, 236 to close them to restrict the exhaust fiow, and 
thereby form an air cushion to decelerate the pistons in 
cylinders 110, 29 as they approach the end of their 
movement as the carriages return to their starting position. 
Normally the mechanism is operated automatically as 

a continuous process with a new cycle started every tiii. 
a coil carried by a hook of the conveyor breaks the beam 
to the electric eye. However, if any part of the mecha 
nism malfunctions, the cause of the malfunction mist be 
corrected before normal operation can be resumed. It is 
not practical to service parts of the mechanism while the 
automatic control is emergized, and therefore hand oper 
ated control means has been provided for service and test 
purposes. The procedures for correcting the operation 
of the mechanism depends upon the nature of the mal 
function. 

If the limit switches 3S1, 3S2 are not actuated by 
contact with the coil, or if the switches 8S1, 8SA, 8S2 
are not actuated because the chutes are unable to close, 
after a timed interval the chutes open, the drive arms 
raise, the strapping machines retract, and the carriages 
return to rest position. The coil that is not properly 
strapped is removed, and the loose coil signal is reset by 
pressing a signal reset button. The machine will strap 
the following coils. 

If either strapping machine fails to function properly, 
the loose coil signal is actuated, but the other strapping 
machine will finish its strapping operation. The chutes 
open, the drive arms raise, the strapping machines retract, 
and the carriages return to their starting position. The 
loose coil signal cannot be reset until the malfunction is 
corrected and the start button is pressed to re-energize 
the machine. The machine will not strap the following 
coils until it is cleared and re-energized. 

If the carriages are carried to within three inches of the 
end of travel, the limit switches 6S1, 6S2 are actuated 
to stop the conveyor and de-energize the control circuits. 
The chutes open, the drive arms raise, and the strapping 
machines retract. The malfunction must be cleared and 
the carriages moved off the limit switches before the 
circuit can be re-energized by pressing the start button. 

in order to service the machine it is necessary to change 
from the automatic control to hand control. This is 
done by turning a selector from "automatic' position to 
“hand' position. This energizes the hand operation cir 
cuits and locks out the automatic circuits. The loose 
coil signal is activated and cannot be reset until the selec 
tor is turned back to "automatic" position. The conveyor 
stops when the automatic selector is turned to hand op 
eration, but may be started again by turning the conveyor 
stop selector to “overide' position. A pilot lamp on the 
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panel board lights when the automatic selector is turned to 
hand operation, and remains lighted until the automatic 
selector is turned back to “automatic" position. A plu 
rality of manually operated switches actuate each mecha 
nism separately to facilitate locating and correcting any 
malfunction. 

Although a preferred embodiment of the invention is 
described in considerable detail, it will be understood that 
the description thereof is intended to be illustrative, rather 
than restrictive, as many details may be modified or 
changed without departing from the spirit or scope of the 
invention. Accordingly, it is not intended to restrict the 
invention to the exact construction described. 

I claim: - 
1. in combination for cooperative operation with a con 

veyor having a movabie member adapted to carry an 
article to be strapped, a carriage movable along a line 
parallel to said conveyor, a strapping machine mounted 
on said carriage, said carriage being disposed in the path 
of and engageable by an article carried by said movable 
menaber to move said carriage and said strapping ma 
chine in the same direction as said article, means to limit 
the movement of said carriage in the direction of move 
nient of said article, naeans for actuating said strapping 
machine to strap an article carried by said nowable mem 
ber before said carriage reaches the limit of its movement 
in said direction, means to disengage said strapping ma 
chine from said article after the strapping operation is 
completed, and means to move said carriage back to its 
initial position. 

2. in combination for cooperative operation with a 
conveyor member adapted to move an article along a fixed 
path of travel, a strapping machine movably mounted 
adjacent the path of travel of said article, a pair of chute 
arms mounted on said strapping machine, means includ 
ing a niember engageable by said conveyor to move said 
strapping machine a linited distance in the same direction 
and at the same rate of speed as said article, means to 
actuate said chute arms to encircle said articie and guide 
a strap around said article, said strapping machine being 
adapted to feed a strap through said chute arms and to 
apply it to said article as said article and said strapping 
machine are being moved, said strapping machine being 
operated within predetermined travel limits to complete 
the strapping operation before it reaches the limit of its 
movement in said one direction. 

3. in combination for cooperative operation with a 
conveyor iniember adapted to move a coil of material in 
one direction, a pair of strapping machines positioned on 
opposite sides of the path of travel of said coil, means 
to move both of said strapping machines a limited dis 
tance in the same direction and at the same rate of speed 
as said coil, means to operate said strapping machines 
simultaneously to apply straps to different portions of said 
coil as said coil and said strapping machines are being 
moved in the same direction, and means to insure com 
pletion of the strapping operation before said strapping 
machines reach the limit of their movement in the direc 
tion of the movement of said coil. 

4. in combination for cooperative operation with a 
novable conveyor member adapted to move an article 
along a fixed path of travel, means including a drive arm 
for movably mounting a strapping machine adjacent said 
path of travel, means to move said drive arm into said 
path of travel as said conveyor member moves an article 
into proximity to said strapping machine, said drive arm 
moving said strapping machine in the direction of move 
mant of said conveyor, and means to actuate said strap 
ping machine to apply a strap to an article being moved 
along said path of travel by said conveyor member, said 
last mentioned means including a switch mounted on 
said drive arm, said Switch being adapted to be closed by 
engagement with said article being moved by said conveyor 
member. 

5. in combination for cooperative operation with a 
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movable conveyor member adapted to move an article 
along a fixed path of travel, means including a drive arm 
for movably mounting a strapping machine adjacent said 
path of travel, means to move said drive arm into Said 
path of travel as said conveyor member moves an article 
into proximity to said strapping machine, said drive arm 
moving said strapping machine parallel to said article, 
and means to actuate said strapping machine to apply a 
strap to an article being moved along said path of travel 
by said conveyor member, said last mentioned means in 
cluding a switch mounted on said drive arm, said switch 
being adapted to be closed by engagement with said article 
being moved by said conveyor member before said con 
veyor member moves into engagement with said drive 
al. 

6. In combination for cooperative operation with a 
conveyor member adapted to move a coil of material in 
one direction, a pair of strapping machines positioned on 
opposite sides of the path of travel of said coil, a pair of 
chute arms mounted on each of said strapping machines, 
means in engagement with said conveyor for supporting 
and moving both of said strapping machines a limited 
distance in the same direction and at the same rate of 
speed as the speed of said coil, and means to actuate said 
chute arms simultaneously to close each pair of them 
around a different portion of said coil, said strapping 
machines including means for feeding straps through said 
pairs of chute arms as said coil and said strapping ma 
chines are being moved in the same direction, and means 
for operating said strapping machines within predeter 
mined limits to complete the strapping operation before 
they reach the limit of their movement in the direction 
of movement of said coil. 

7. in combination, two longitudinally movable car 
riages mounted in spaced relationship, a strapping ma 
chine mounted on each of said carriages, a conveyor 
member adapted to move a coil of material longitudinally 
between said strapping machines, and means for actuat 
ing each of said strapping machines when a coil is moved 
between said strapping machines, said means including 
Switches connected in series to be engaged by said coil to 
actuate both strapping machines substantially simultane 
ously. 

8. In combination, neans nounting two strapping ma 
chines in spaced relationship including a drive arm dis 
posed adjacent each of said strapping machines, a con 
veyor adapted to move a coil of material longitudinally 
between said strapping machines into engagement with 
said drive arms, and a positioning block projecting from 
each of said drive arms, said positioning blocks being 
adapted to hold one edge portion of a coil against longi 
tudinal movement as said conveyor moves the opposite 
edge portion of said coil longitudinally, to center said 
coil relative to said strapping machines. 

9. in combination for cooperative operation with a 
conveyor member adapted to move an article along a fixed 
path of travel, means including a drive arm for movably 
Supporting a strapping machine adjacent said path of 
travel, said strapping machine having a pair of chute 
arms adapted to guide a strap around an article when 
the chute arms are in the closed position, a switch adapted 
to actuate movement of said chute arms to close them, 
said Switch being positioned in said path of travel where 
by it is engaged by said article and moved into closed 
position thereby, said conveyor member being engage 
able with said drive arm after said chute arms have been 
closed to move said strapping machine along with said 
article. 

10. in combination for cooperative operation with a 
conveyor member adapted to move an article along a fixed 
path of travel, means including a drive arm for movably 
Supporting a strapping machine adjacent said path of 
travel, said strapping machine having a pair of chute arms 
adapted to guide strap around an article when in closed 
position, a Switch adapted to actuate movement of said 
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chute arms to close them, said switch being positioned 
in said path of travel whereby it is engaged by said 
article and moved into closed position thereby, said con 
veyor member being engageable with said drive arm after 
said chute arms have been closed to move said strapping 
nnachine along with said article, and means for operating 
said strapping machine to apply a strap to said article as 
said article and said strapping machine are being moved 
by said conveyor member. 

11. In connbination, two carriages mounted in Spaced 
relationship, a strapping machine mounted on each of 
said carriages, a conveyor member adapted to move a 
coil of material longitudinally between said strapping 
machines, a drive arm connected to each of said carriages, 
an electric eye system adapted to cast a beam of light 
across the path of travel of a coil carried by said con 
veyor member, an electrical circuit energized by inter 
ruption of said beam of light to move said drive arms into 
the path of travel of said coil, and means including a 
switch to actuate said strapping machines, each of said 
Switches being adapted to be closed by engagement with 
an edge portion of a coil being moved between said strap 
ping machines. 

12. In combination, two longitudinally movable car 
riages mounted in spaced relationship, a strapping ma 
chine mounted on each of said carriages, a conveyor mem 
ber adapted to move a coil of material longitudinally be 
tween said strapping machines, a drive arm connected to 
each of said carriages, an electric eye system comprising 
means to cast a beam of light across the path of travel 
of a coil carried by said conveyor member and an electric 
eye responsive to said beam of light to generate signals 
upon decrease of luminosity upon interruption of said 
beam of light, an electrical circuit activated by said signals 
to cause movement of said drive arms into the path of 
travel of said coil, means for actuating said strapping ma 
chines, said means including a first and a second switch 
mounted on each of said drive arms, each of said first 
switches being adapted to be closed by engagement with 
an edge portion of a coil being moved between said strap 
ping machines, means for holding said carriages against 
longitudinal movement, said second Switches being en 
gageable by said conveyor member when said drive arms 
are in the path of travel of said coil to release said holding 
means, said conveyor member being adapted to move 
said carriages in the same direction as said coil upon re 
lease of said holding means. 
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13. In combination, two carriages mounted in spaced 

relationship, a strapping machine mounted on each of said 
carriages, a conveyor member adapted to move a coil of 
material longitudinally between said strapping machines, 
a drive arm connected to each of said carriages, said con 
veyor member being engageable with said drive arms to 
move said carriages longitudinally, a fluid pressure oper 
ated cylinder for holding each of said carriages against 
longitudinal movement, a switch mounted on each of said 
drive arms, said switches being engageable by said con 
veyor member to actuate said cylinder to release said 
carriages for limited longitudinal movement by said con 
veyor member, and means for actuating said cylinders 
after said limited longitudinal movement to move said 
carriages back to their initial position. 

14. In combination for cooperative operation with a 
conveyor having a movable member adapted to carry an 
article to be strapped, a carriage movable along a line 
parallel to said conveyor, a strapping machine mounted 
on said carriage, said movable member being engageabic 
with said carriage to move said carriage and said strapping 
machine in one direction along a line parallel to said con 
veyor, means to limit the normal movement of said car 
riage in said one direction, means for actuating said strap 
ping machine, said strapping machine being timed to strap 
an article carried by said movable conveyor member 
before said carriage reaches the limit of its normal move 
ment parallel to said conveyor in said one direction, and a 
switch in an area beyond the normal limit of movement of 
said carriage and in the path thereof, said Switch being 
operable upon engagement by said carriage to stop said 
conveyor and to de-energize the strapping machine. 
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