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UNITED STATES PATENT orrica 
2,356,904 

BANDING MACHINE 

Ernest Robert Workman, Chicago, 111. 

Application October 2, 1940, Serial No. 359,334 

(Cl. 100-31) 23 Claims. 

The present invention relates to improvements 
in banding machines. The invention is primarily 
concerned with a banding machine of the type in 
which a wire is formed into a banding loop with 
in which an object is positioned and bound by 
subsequent contraction of the loop, and having 
means for securing the ends of the contracted 
loop to complete the tie. 
In my application Serial No. 271,435, ?led May‘ 

3, 1939, I have disclosed a banding machine hav 
ing a rotatable reel of wire which is adapted to 
be rotated in one direction to supply a suitable 
length of wire to form the banding loop and upon 
contraction of the banding loop around the ob 
ject being bound, the direction of rotation of the 
rotatable reel is reversed to take up the slack 
or excess wire. It will be seen that it is neces 
sary to overcome the inertia of the mass of the 
supply wire upon both the feeding and contract 
ing operations, and is objectionable from the 
standpoint that the speed of operation of the 
machine is thereby limited. 

It is further known in the art to provide a ro 
tatable reel of wire supply and a take-up mecha 
nism comprising an arrangement of pulleys about 
which the wire is trained and having means for 
shifting the pulleys relative to each other to take 
up the slack. In devices of this type, the pulley 
arrangement is provided intermediate the ro 
tatable supply reel and the means for forming 
the banding loop, brake means being provided 
adjacent the rotatable reel for tensioning the wire 
so that the relative shifting of the pulleys oper 
ates initially to take up the slack and thereafter 
withdraws from the reel' a length of wire which 
together with the slack will be suilicient to form 
the next succeeding banding loop. So far as I am 
aware, prior mechanisms all require the use of a 
rotatable source of supply which must be stopped 
and started intermittently and are therefore ob 
jectionable since they are slow in operation. 

Further, as the wire is consumed, the load 
gradually diminishes and the work required to be 
performed by the machine and take-up mecha 
nisms is not uniform. This condition is obviously 
unsatisfactory. 
The primary object of the present invention 

is to provide meanswhich will permit the use of 
a stationary source of wire supply. 
Another object is to provide improved means 

for guiding the wire in position upon the object 
being bound. 
Another object is toprovide improved take-up 

means for taking up the slack or excess wire 
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without returning the same to the source of 
supply. 
A further important object is to provide _a 

take-up means which is suitable for use with 
either a stationary or rotatable source of wire 
supply. 

I propose, according to my present invention, 
to suitably support a stationary coil or reel of 
wire upon the banding machine in a position in 
which the wire may be withdrawn in a continuous 
strand by the wire feeding means of the machine. 
The feeding means is adapted to withdraw wire 
from the reel of a length su?icient to form the 
banding loop and since the mass of such a length 
of wire is negligible the machine may function 
more rapidly than the machines of the prior art. 
Likewise, in taking up the slack wire during the 
contracting operation only the slack wire moves 
and the take-up means of the present invention 
is adapted to take up the wire as rapidly as the 
reverse feeding of the wire is accomplished by the 
feed rolls. The wire which is withdrawn from the 
reel will have a torsion strain imparted to it 
since the supply reel is not free to rotate. 

It is a feature of this invention to provide 
means which are adapted to prevent the torsion 
strain present in the wire from causing it to 
snarl or knot in the feeding and taking-up opera 
tions or in causing the contracted banding loop 
from being drawn in an askew position upon the 
object being bound. 
More speci?cally, it is a feature to provide a 

guide means adjacent the means for forming the 
banding loop for guiding the banding loop until 
it is substantially completely contracted about the 
object being bound. 
A further feature is to provide a take-up means 

which functions completely independently of the 
source of supply in taking up the slack wire dur 
ing the contracting operation. 
A further feature is to provide a take-up means 

having a stationary guide member for directing 
the slack in a predetermined path without re 
turning the wire to the supply source. 
A more specific structural feature is the pro 

vision of a pivotally mounted guide member ad 
jacent the banding loop which is movable in 
wardly toward the object being bound until the 
banding loop is substantially completely con 
tracted about the object, the guide member then 
being adapted to release the wire and return to 
its normal position. If desired more than one 
guide member of the character noted may be 
employed. . 

A more speci?c structural feature of the take 
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up means of my invention is the provision of a 
tubular member adjacent the stationary guide 
for storing the slack wire to prevent the torsion 
strain present in the wire from causing it to kink 
or knot. The tubular member is further provided 
with suitable holding means to aid in accom 
plishing the purpose noted and which also has 
the further purpose of preventing return of the 
slack wire to the supply reel. ' 
Now, in order to acquaint those skilled in the 

art with the manner of constructing and operat 
ing my invention, I shall describe, in conjunc 
tion with the accompanying drawings, a speci?c 
embodiment of the same. 
In the drawings: 
Figure 1 is a side elevation of a banding ma 

chine embodying the present invention; 
Figure 2 is a side elevation of the take-up mech 

anism partly broken away and showing the sup 
ply reel and container therefor in section; 

Figure 3 is a detail section taken on the line 
3—-3 of Figure 1; 
Figure 4 is a section taken substantially on 

line 4-4 of Figure 1; 
Figure 5 is a side elevation of the sheave about 

which the wire from the supply is trained, the 
housing in which the sheave is mounted with a 
portion -of the removable cover therefor broken 
away and showing in dotted lines the guide mem 
ber for de?ecting the slack wire; - 

Figure 6 is an end elevation of the device of 
Figure 5 looking from the left; 

Figure 7 is a section taken on the line 1—‘| of 
Figure 2; 

Figure 8 is a section taken on the line 8-8 of 
Figure 2; 

t Figure 9 is a view taken substantially on the 
line 9—9 of Figure 2; _ ‘ 

Figure 10 is a top plan view of the control 
mechanism showing the wire feeding rolls and 
the gripping and welding jaws of a banding ma 
chine; 
Figure 11 is a sideelevation showing the con 

trol mechanism with the magnetic drive clutches 
for driving the feed rolls shown in section; 

Figure 12 is a detail side elevation of the elec 
trical control panel for the magnetic drive 
clutches; v 
Figure 13 is an elevation showing the reverse 

side of the control panel; 
Figure 14 is a detail section taken on the line 

ll-H of Figure 13;' 
Figure 15 is a detail section on the line I5-|5 

of Figure 1, showing the pair of gripper jaws for 
holding the leading end of the wire in the banding 
loop and the cam for actuating these jaw mem 
bers; 

Figure 16 is a detail section taken on the line 
|6—I8 of Figure 10 showing the initial relation 
of the control unit to the raceway in forming a 
loop thereon; 

Figure 17 is a section similar to Figure 16 show 
ing the relative position of the ends of the loop 
after the shearing operation and before welding 
of the ends of the contracted loop; 
Figure 18 is a detail section on the same plane 

as Figures 16 and 17 showing the ends of the 
loop after welding; 
Figure 19 is a detail cross section of the yield 

ing portion of the raceway which provides an 
escape for the excess wire in forming the banding 
10013; 

Figure 20 is a detail section taken on the line 
20-20 of Figure 1 showing the cam mechanism 
for actuating the other pair of gripper jaws; 
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2,856,904 
Figure 21 is a, detail section showing the shear 

ing blade for severing the contracted loop from 
the source of supply and its actuating mecha 
nism; 

Figure 22 is an end elevation of the control 
unit showing the cam action for tensioning the 
band‘ takensubstantially on the line 22-22 of 
Figure 11; 

Figure 23 is a perspective view of a package to 
which a number of bands have been applied by 
the machine and method of the present inven 
tion; 

Figure 24 is a plan view of the machine of 
Figure 1; 

Figure 25 is a side elevation, largely diagram 
matic, of a modified form of take-up means for 
taking up ?at wire and incorporated with a rotat 
able source of wire supply; 
, Figure 26 is a section taken on the line 26—26 
of Figure 25; and 

Figure 27 is a transverse section of a modi?ed 
form of raceway suitable for use with flat wire. 

Referring now to Figure 1 of the drawings, I 
have shown the present invention applied to a 
banding machine of the type disclosed in my 
pending application Serial No. 271,435, ?led May 
3, 1939. This machine comprises a frame I, hav 
ing a supporting platform 2 for supporting an ob 
ject such as a box 3, indicated in dotted lines, in 
position to have a band applied to it by the ma 
chine. A source of wire supply 4 is provided 
which in the present embodiment of my invention 
comprises a stationary reel of wire 5, the reel be 
ing formed so that it may be withdrawn in a con 
tinuous strand 6, beginning from the inner pe 
riphery of the reel and working outwardly until 
the reel of wire has been completely withdrawn 
whereupon a new reel is inserted. The reel 5 
is disposed within a sheet metal container ‘I, hav 
ing an opening centrally of its base and a throat 
or neck 8 through which the continuous strand 
6 is adapted to be withdrawn. A weight H rests 
upon the reel for retaining it within the con 
tainer. The container is suitably mounted upon 

The wire _6 
is trained about a sheave I2- and then to and 
through a suitable feed mechanism l5 driven by 
a motor l3. This feeding means advances the 
wire around a circular track or raceway H which, 
as will be seen in Figure 1, encircles a box or 
other object to be banded. 
The feed mechanism I5 is mounted in and 

carried by a sub-frame [6 which is suspended 
from the main frame by links H. Reference 
may now be had to Figure 10 from which it will 
be seen that a series of feed rollers iii are jour 
naled in the sub-frame l6 shown geared together 
in pairs and connected by idler gears IS with a 
?nal drive connection by a pinion 20, so that the 
simultaneous rotation of the rollers 18 engaging 
both sides of the wire 6, operates to feed the wire 
from the reel 5 to the curved raceway II, for one 
full circuit thereof in preparation for the band 
ing operation. The main frame I comprises two 
similar side frames I’ (see Figure 24), which are 
spaced apart a suitable distance to provide a path 
for the wire between them, and the lower por 
tion of the raceway H also ?ts between these 
side members. When the box or other object 
3 is placed upon the platform 2, the raceway ll 
supports the wire 6 in a loop which extends un 
der and over the object. The raceway ll com 
prises a ?at cylindrical band 2| having a groove 
or channel 23 for the wire 6. A laterally slidable 
cover member 21 normally closes the groove 23 
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and the cover is yieldingly held in closed posi 
tion by spring ?ngers 25 formed ‘integrally with 
the cover member 24. The end of the member 
‘24 adjacent the groove 23 is beveled so-that upon 
reversal of the wire feeding means for' ‘contract 
ing the wire about a box or package, the‘lwire 

5 

will engage the beveled end of the spring member 
24 and force this member back against the spring 
lingers 24, whereupon the wire is drawn out of 
the groove 23. After the wire 3 has been with 
drawn, the spring ?ngers 25 return the cover 
member 24 to closed position. 
The wire is fed around the raceway i4 until 

its free end is arrested by an upstanding stop 
21 (see Figure 10) and the end portion of the 
wire is then ?rmly gripped by a pair of jaws 28 
and 29 and the direction of the feed rolls I3 is 
reversed drawing the wire out of the raceway, 
as above described, until it is pulled tightly 
around the object 3. The final portion of the 
raceway leading toward thestop 21 is ?exible, 
so that, although it is- anchored to the top of 
the frame I76, it will permit the frame to be swung ' 
about its pivoted support 30 to a substantially 
horizontal position directly under the object 3 
and just below the plane of the platform. This 
permits the wire to be drawn tightly around the 
object.- " v p -. 

Mounted upon the raceway i4 adjacent the 
?exible end thereof is a bracket 3| in which a 
guide member 32 is pivotallywmounted for re 
ceiving the wire 6 after it has been withdrawn 
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from the raceway for ‘guiding the banding Tloop‘ 
in position upon the object 3*, This guide niem 
ber comprises a pair of arm members 33 and‘ 34 
preferably made of spring metal and bowed to 
ward each other so that the ends opposite their 
pivotal mounting in the bracket 3| yieldingly 
engage each other. Thearms "and 34 have 
?xed thereto outwardly ?ared guide members 

, 

35. 

40 
35. A dashpot 38 of any suitable construction . 
is connected at one end to 9. depending lug I1 " 
of the guide member 32 and at its other end 
to 'a bracket secured uponfthe raceway l4 ad 
jacent the frame I of the machine. A spring 33 
in the dashpot normally retains the guide mem- . 
her in the vertical position shown in Figure 1, 
with the ?ared guide members 35 in engage-~_ ., 
ment with the inner surface of the raceway.‘ 
Upon reversal of the feeding rolls to withdraw 
the wire from the raceway, the wire will be dis 
posed between the guide arms 33 and 34 and-upon 
contraction of the banding loop the guide‘ arms 
wili‘ assure that the loop will not be contracted 
insan askew position upon the object. Movement 
of the guide arms will be arrested upon the en 

‘ gagement thereof with the object 3 or by reach 
}' ing their limit of movement as determined by 
the dashpot, whereupon the continued contrac 
tion of the banding loop will withdraw the wire 
from between the yleldingly engaging ends of 
the guide members at a point in which contrac-' 
tion of the banding loop is substantially com 
pleted. The guide means just describTa'd is of 
particular value, since with a stationary source 
of supply a torsion strain or twist is imparted 
to the wire, which when withdrawn from the 
raceway, might readily result in the banding 
loop being disposed laterally angularly across the 
object which is obviously objectionable. After 
the guide arms 33 and 3.4 have released the wire, 
they are returned to their initial position by the 
spring 39 disposed within the dashpot. It will 
be obvious that, if desired, a plurality of guide 
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members 33 as above described my be disposed 
at different positions upon the raceway l4. 
The. take-up means for taking up the slack 

wire upon contracting of the banding loop will 
now be described and reference may be had to 
Figure 2 and Figures 5 through 9. As has al 
ready been noted, the wire 6 is trained about a 
sheave l2 and is withdrawn from the stationary 
reel by the feeding rolls I 8. The sheave I2 is 
rotatably mounted in a housing 40, which is 
suitably secured to the main frame I of the ma 
chine. This housing comprises a wall member 
4| in which is ?xed a stud 42 about which the 
sheave i2 is rotatably mounted. Secured to the 
wall member ‘4| adjacent the sheave I2 is a sta 
tionary guide member 43, the upper inner edge 
44 of which extends horizontally above the sheave 
and a vertical inner edge 45 to one side of the 
sheave, which edges 44 and 45 are connected 
by a curved inner edge 46 concentric with the 
sheave II. A vertical bar 48 is disposed along 
the other vertical edge of the wall 4!. A guide 
sleeve 49 is secured as by welding to the upper 
edge of'the bar 48 and the wall 4|. A coil spring 
II is secured to the guide sleeve 49 for directing 
the wire to the feed rolls ID. The spring 5i pro 
vides the necessary flexibility between the guide 
sleeve 49 and the frame IE to permit the frame 
to be swung into position beneath the object 3 
when the ends of the wire are to be welded as 
will more fully‘ appear hereinafter._ Obviously, 
other means than a coil spring may be employed. 
if desired. A horizontally disposed bar 50 is 
fixed across the upper horizontal edge of the 
guide member '43 and is terminated short of the 
edge of the wall 4! adjacent the guide sleeve 49 
to provide a space 52 through which the wire 8 
vpasses from the supply reel 5 to and about the 
sheave l2. A second horizontal bar 53 is fixed 
adjacent the vlower end of bar 48 and the guide 
member 48. The horizontal bars 50 and 53 are 
provided with slots 55 along their inner edges 
to- receive a slidable cover 56 for closing the 
housing. It will be .seen that a housing is pro 
vided for the sheave which is open at its bottom 
adjacent the sheave, as at 51. 
A slack tube 59 is'disposed adjacent the hous 

ing 40 at the lower open end thereof. The slack 
tube comprises a_ pair of suitably curved side 
'plate members .60 and 61 which are spaced apart 
a distance preferably'cnlyslightly in excess of 
the diameter of the wire 6 by a lower spacing 
strip 62, which is suitably ?xed to the plate mem 
bers along theirbottom edges. Along their up 
per edges the plate members are spaced apart 
and secured together by a number of suitably 

" curved spacing strips 63. The portions of the 
plate members 60 and BI‘, intermediate adjacent 
spacing strips 63, are provided with cuts extend 
ing inwardly of the tube, and these portions of 
the side plates are pinched inwardly toward each 
other to provide a plurality of holding means 64 
for the wire when it is disposed within the slack 
tube, the purpose of which will'more fully appear 
hereinafter. The upper ends of the plate mem 
bers 30 and BI are flared outwardly and are se 
cured to the lower end of the wall member 4i 
and the bar 53, respectively, adjacent the open 
end 51 of the housing 40. 
Now, when the direction of the feed rolls is 

reversed to contract the banding loop, a compres 
sion force will be exerted upon the wire by the 
rolls and the direction of rotation of the sheave 
l2.will be reversed. The wire 6 will then be forced 
against the inner arcuate edge 46, and the inner 
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vertical edge 45 of the guide member or plate 48. 
The wire 8 will slide along the inner vertical edge 
45 and will~ be directed through the opening 51 
in the bottom of the housing and into the tubular 
take-up tube 58, in an elongated loop 65. The 
guide member 83 thusdirects the wire off of the 
sheave l2 and into the tubular member 59, the 
wire sliding along the inner edge of the spacing 
member 62 and then through a substantially 
semi-circular and loop and into engagement with 
the upper spacing strips 83 where the wire will 
force the bent-in portions 84 of the side plates 
60 and GI between the spacing strips 83 slightly 
outwardly andwill be yieldingly held thereby. 
The take-up tube 59 is of sumcient length to 
take up the wire slack for the smallest object 
for which the machine is designed. Since the 
space between the side plates 68 and GI is of a 
distance approximately equal to the diameter of 
the wire and since the wire is held at spaced 
intervals along the upper edge of the tube, the 
wire will not be free to snarl or kink or return 
to the supply reel. When the feed rolls again 
operate to feed wire about the circular raceway 
M, the wire along the lower spacing strip 62 will 
be under tension and will be withdrawn from the 
tube. The yieldable holding means 64 beginning 
with the one adjacent the semi-circular end of 
the elongated slack loop will successively release 
the wire and when the wire has been completely 
withdrawn from the slack tube further wire will 
be taken off of the supply reel 5. 
From the above, it will be apparent that a 

stationary reel of wire as a source of supply may 
be employed and that the additional load of over 
coming the inertia of a rotatable supply reel, for 
supply or take-up purposes is completely avoided. 
‘ As has been noted already the stationary sup 
ply reel 5 will impart a torsion strain to the wire 
as it is withdrawn, but the take-up means and 
the movable guide means described are e?'ective 
to prevent the wire from knotting or being dis 
posed in an askew position upon the object. 
Any suitable mechanism may be employed for 

the reversible drive of the feed rolls. One suit 
able mechanism for this purpose is disclosed in 
my above mentioned application and is illus 
trated in the present application in Figure 11 of 
the drawings. It consists of a pair of magnetic 
clutches which may be alternately energized, and 
which are simultaneously driven in opposite di 
rections so that either one may be caused to pick 
up the drive of the feed rolls by the mere throw 
ing of a switch. The drive gear 20 is carried by a 
shaft 10, having ?xed thereon a disk or ?ange ll 
of magnetic metal, such as steel. Adjacent op 
posite faces of the disk ‘H there are loosely jour 
naled on the shaft 10 the electromagnets ‘I2 and 
13, respectively, each having a hollow, annular 
space containing a winding 14, with annular re 
taining plates 15 and ‘I6 which are spaced apart 
radially to form an annular magnetic gap 11, 
directly adjacent the disk ‘II. when either of 
the coils 14 is energized, the part ‘II thus becomes 
a magnetic armature and is magnetically at 
tracted and rotated by the magnet whose coil is 
energized. 
The upper end of the magnet 12 is beveled and 

has secured to it in electrically insulated rela 
tion an oppositely beveled ring 18, which may be 
of copper or other electrically conductive mate 
rial so as to serve as a contact ring in circuit 
with the coil 14 of the magnet 12. The opposing 
beveled surfaces of the magnet ‘I2, and the ring 
18, form a grooved pulley for a drive belt 19. 
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The lower end of the magnet 18 is likewise beveled 
and has affixed to it in insulated relation an 
electrically conductive ring 80, which is elec 
trically connected with the coil 14, of the mag 
net 18. The drive belt 19, which extends from a 
pulley 8|, on the shaft of the driving motor l8, 
passes around the pulley portions of the clutches 
12 and ‘I3, and thence around a pulley 82,‘;Iour 
naled on the frame 16. The upper and lower 
plies of the belt 19, traveling‘v in opposite direc 
tions, thus rotate the clutch members 12 and 18, 
in opposite directions, respectively, and the ?ange 
‘II and shaft 10 will be driven by one or the other 
of said clutch members, depending on which 
clutch has its coil 64, electrically energized. 
Contact brushes 83 and 84 engage respectively 

the ?at surfaces of the conductor rings 18 and 
80, and extend from a panel 85, of insulating 
material. A contact ?nger 86 on the inner face 
of the panel, leads from the brush 83 and include: 
a laterally offset portion 81, which overlaps am. 
normally contacts an adjacent ?nger 88 on th 
panel 85. A lead wire 88 connected with a source 
of current supply thus normally energizes the 
upper clutch ‘I2 by way of contact members 88, 
86, and brush 83. 
The pulley 82 drives a worm 90, meshing witl 

V a worm gear 9|, which, through an intermediate 
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set of gears mounted on the outer end of the 
frame l6, drives a cam shaft 92 by which the 
various movements and operations of the band 
ing cycle are controlled. A cam 83 on the shaft, 
engages the contact ?nger 88, and for a proper 
portion of its revolution forces the ?nger out of 
contact with the overlapping lug 81, and into 
contact with a terminal screw 94, which is elec 
trically connected with the brush 84. When this 
occurs the circuit in the coil of the magnetic 
clutch 12 is opened, but the coil of the clutch 13 
is energized for driving the ?ange ‘II and its 
shaft 10 in the opposite direction. As shown, the 
clutch 13 thus operates rolls l8 to advance the 
wire around the raceway H, in position to en 
circle the box or package 3, and the other clutch 
‘I2 serves to retract the wire under. compression 
for tightening it around the object before its ends 
are permanently joined. 
The cam shaft 82 includes a cam 95 with which 

there is associated a follower 86 on a lever 91, 
which carries at its upper end the movable Jaw 
28, cooperating with the ?xed jaw 29 to engage 
the free end of the wire 6. Pressure between the 
jaws is maintained by a spring 98, acting against 
the arm 91, as seen in Figure 15. After the wire 
has been fed around the raceway I4, and its end 
has been arrested by the stop 21, the cam 95 
allows the spring 98 to close the jaws 28, 28 upon 
the end portion of the wire; the feed can then be 
reversed for the tensioning operation. 
As disclosed in my above mentioned applica 

tion, the cycle is preferably interrupted at this 
point; if a package is then placed on the plat 
form 2, the ?rst operation will be the ?tting and 
tensioning of the wire. This involves pulling the 
wire out of control of the raceway, until it is 
drawn snugly about the object 3. While this 
?tting of the wire loop around the object 3 is 
taking place, a. crank Hill on the end of the con 
trol shaft 92 is rotated against a ?xed shoulder 
l8l so as to swing the frame I5 about its pivotal 
mounting at 30 into a substantially horizontal 
position, and the ?nal pull of the tensioning 
operation will result in moving the frame I6 and 
its motor i3 bodily in horizontal direction, as per 
mitted by the swinging links I1, which support 
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these parts. This brings the gripping laws 28 
and 29 up close to the bottom of the box or pack 
age 3 at the plane 'of the platform frame mem 
bers 2; and when thetensloning operation is com 
pleted the magnetic clutch 12 maycontinue to 
turn until its current supply is cut off at a Pre 
determined point in the cycle, but the fact that 
its connection with the ?ange H and shaft 10 is 
wholly magnetic permits the clutch to “slip” 
after the wire has been drawn tight. The final 
pull exerted on the wire is thus determined by 
the strength of the magnetic pull, and this may 
be regulated by means of an adjustable rheostat 
I02 mounted on the panel board 85, and con 
nected between the binding post I03 of the finger 
88, and the brush 83, through which the current 
is supplied to the clutch 12. 
As seen in Figure 16, the wire 6 is fed from 

the rollers I8 through a guide sleeve or thimble 
104, which has one end ?tted into a countersunk 
recess I05 in a plate I06 which is mounted for 
limited vertical reciprocation in the frame I8. 
Through a small hole in the plate I06, which 
registers with the bore of the guide sleeve I04, 
the wire passes between a second pair of jaws 
I01, ms and thence to the raceway. The initial 
portion of the raceway consists of a pair of plates 
I09, offset to form shoulders IIO, which provide 
a track for the wire when the members I09 are 
held closely together. The members I09 thus 
form a bridge leading to the raceway proper I4, 
and when the end of the wire 8 has traversed the 
raceway, it is arrested by the upstanding stop 
portion 21 formed at the upper end of the plate 
I06, as seen in Figure 16. I have found that, 
particularly when the wire is fed at a consider 
able speed by the rolls I8, it is rather diflicult 
to arrest this movement instantly upon arrival 
of the end of the wire against the stop shoulder 
21; therefore, the plates I09 forming the initial 
bridge portion of the raceway are held together 
by spring arms III so that they may yield later 
ally to provide an escape for the excess length of 
wire, allowing it to pass between the shoulders 
IIO forming a downwardly de?ected loop at 6a 
which remains until the reverse movement of the 
rolls I8 for tensioning the wire takes up this 
slack. 
When the reverse rotation of the feed rolls I8 

is completed and the wire is drawn tight about 
the object 3, the second pair of jaws I01, I08 is 
caused to grip the wire through the action of a 
spring H4 and cam II5 operating a lever IIB, 
which carries the jaw I08 and controls it in the 
same manner that the lever 91 controls the 
jaw 28. 
Under the control of the cam shaft 92, the plate 

I09 is now drawn downward to the position shown 
in Figure 17 carrying with it the movably mounted 
sleeve or thimble I04, and the portion of the wire 
contained within it, but carrying this portion of 
the wire past a shear plate I I1 which cuts it free 
of the loop encircling the object 3. This move 
ment of the plate I06 is controlled by cam II8 
on the shaft 92, operating through the medium 
of a rocker I I9. The downward movement of the 
plate I08 incidentally withdraws the stop shoulder 
21 from the end portion of the wire just beyond 
the gripping jaws 28 and 29. The sheared end 
of the wire gripped by jaws I01 and I08 is now 
shifted upward into alignment with the other 
end by the force of a lift spring I 20 which, as 
shown in Figure 20, serves to elevate the insulated 
Jaw-supporting carriage I2I on which the lever 
H8 is fulcrumed. This lift is timed by the oper 
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5 
ation of a cam I 22 on the shaft 92 actuating a 
rocker I23. , 

A bolt ?xed to the lower end of the carriage 
I 2| , extends through a spring I 20, and ?ts loosely 
in an opening in the sub-frame. A pair of ad 
lusting nuts are threaded on _the lower end of 
the bolt and limit upward movement of the car 
riage by the spring I20. This bolt positions the 
lower end of the carriage, and limited movement 
of the bolt in the opening of the sub-frame per 
mits limited horizontal movement of the upper 
end of the carriage. Movement of the upper 
end of the carriage in a transverse direction is 
prevented by the links I25, which are slidably 
mounted between the carriage and projections 
of the sub-frame, but these links are pivoted at 
one end to the carriage and at the other'end 
to the lever I 24, and serve to move the upper 
end of the carriage horizontally when the lever 
I24 is acted on by the cam I29, and the spring 
I28. The carriage is therefore held suspended 
in a ?oating position by the spring I20, and the 
links I25. and is subject to movement by the cams 
I22 and I29, acting on levers I23 and I24 respec tively. 
As the ?nal preparation for the welding of the 

two ends of the wire, the jaws I01, I08 are moved 
toward the jaws 28, 29 so as to bring the severed 
ends of the wire into actual contact under pres 
sure exerted by spring I28. The lower end of 
carriage I2I on which these jaws are mounted, 
is supported upon, but insulated from, the spring 
I20 and is movable vertically under control of 
the rocker lever I23. The position of the upper 
end of this carriage is further controlled hori 
zontally by links I25 of insulating material, ex 
tending from the upper portion of the carriage 
to a lever I24, which is fulcrumed on the sub 
frame I8 at m. The lower end bf the lever is 
controlled by a spring I 28 and a face cam I29, 
the cam being mounted on the end of the shaft 
92 so that actuation of the lever and correspond 
ing movement of the jaws I01, I08 is timed and 
controlled by the rotation of the shaft 92. When 
the wire 8 has been sheared by downward move 
ment of the plate I05, the cams on the shaft 92 
are so timed as to operate the jaws I 01, I 08 for 
gripping the severed end of the wire and to oper 
ate the rocker I23, so as to permit the jaws I01, 
I08 to rise and align the end of the wire with the 
opposite end which is already held by the jaws 
28, 29. A lead wire I30 carries the welding cur 
rent to the Insulated carriage I2I and jaws I01, 
I08 carried upon it, the other side of the weld 
ing circuit being grounded through the frame of 
the machine and thus extending to the other 
gripping jaws 28, 29. Thus, with the opposite 
ends of the wire loop in alignment, as shown in 
Figure 18, it is only necessary to move these ends 
into abutting relation and to allow the force of 
the spring I28 to press them together in order 
to effect the welding operation. For this purpose 
the feed wire I30 is momentarily energized 
through the operation of a cam I32 on the shaft 
92, and a contact ?nger I33 supported on the 
panel board 85 and actuated by the cam I32. 

‘ A feed wire I3I, seen on the panel board in Fig 
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ure 12, may be understood as extending from a 
suitable transformer I34, which furnishes the 
welding current at the desired voltage. The ?n 
ished weld is indicated at I35 in Figure 18. 
As soon 'as the weld has been formed, the weld_ 

ing current is cut o? by operation of the cam 
I32, but the motor I3 continues to drive the cam 
shaft 92 for actuating the crank I 00 and lowering 
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the swinging frame I8 back to its initial in 
clined position; simultaneously, the cams 95 and 
H5 operate to release the gripper jaws so that 
the tensioned and welded band is left on the 
box or package 3, while the feeding and welding 
mechanism withdraws downwardly from it. The 
motor I3 continues to run until itscurrent sup 
ply is cut off by operation of a cam I36 on the 
shaft 92, actuating a contact ?nger I31 on the 
panel board 85. 

Preferably, the control cams on the shaft 92 
are arranged so that the cycle of operation ter 
minates with the feeding of a length of wire 
around the raceway I4 to the stop 21 under con 
trol of the magnetic clutch 12, as already de 
scribed. If this is made the last step of the 
cycle it can take place while the banded package 
at 3 is being removed from the machine and 
while another box or package is being shifted 
onto the platform 2. Then, immediately after 
the new package is in position, the cycle of oper 
ations can be repeated and will commence with 
the contracting of the wire onto the Object at 
3, without any delay which would otherwise be 
occasioned if the raceway I4 were not ?lled with 
a loop of wire until after the object was placed 
on the platform. This arrangement of the cycle 
thus secures extremely efficient operation in that 
the time consumed by- the operator in remov 
ing a banded box and replacing it with one to 
be banded, is utilized by the machine itself in 
re?lling the raceway with wire. 

It may be understood that any suitable man 
ually operable switch may be. connected in the 
motor circuit for temporarily bridging the gap 
which occurs when the contact ?nger I31 is 
moved to open circuit position by its control 
cam I36 and this cam I36 may be so shaped that 
it will maintain the motor circuit through all 
but a few degrees of its revolution so that prompt 
ly after the manually operable starting switch 
(not shown) is actuated, the motor circuit will 
be reestablished by the contact ?nger I31. Then 
the motor will continue to run until the com 
pletion of the step of the cycle which consists in 
?lling the raceway I4 with wire, " and will be 
arrested substantially at the moment when the 
current is shifted from the magnetic clutch 13 
to clutch 12. Thus when the motor circuit is 
manually reestablished, the clutch 12 will com 
mence the operation of driving the feed rolls in 
their reverse direction for contracting the loop 
of wire 5 onto the object at 3. Following this 
step, both magnets will be deenergized so as 
to avoid any movement of the wire during the 
severing and welding operations. This is accom 
plished by providing the cam 93 with a delay 
surface II3a with which the ?nger 88 is shown in 
contact in Figure 14, so that it is held out of 
contact with the terminal 84, and also out of 
engagement with the part 81. In the drawings 
a transformer I40 and a recti?er I4I are shown, 
which may be understood as serving to provide 
direct current at the proper voltage for opera 
tion of the clutches 12 and 13. However, for 
the sake of clarity, the conductors connecting 
these elements and also conductors from the 
welding transformer I24 and for the motor I 3 are 
omitted from the drawings, since suitable con 
nections between these elements will be readily 
understood and arranged by those skilled in the 
art. ' 

The object or package 3 is shown in Figure 23 
as having three banding loops applied there 
about. 
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As has already been noted, the strand of wire 

as it is withdrawn from the stationary reel will 
have a torsion strain‘ imparted to it and this 
torsion strain is present in the wire even after 
the butt weld joint I35 has been made, since at 
no time is the wire permitted to move so as to 
free itself ‘of this strain. 

It is contemplated that other guide means than 
the guide member 33 for guiding the wire upon 
the object may be employed in the broader as 
pects of this invention. For example, if desired, 
slide members operating substantially radially 
inwardly of the raceway may be used. 

Referring now to Figures 25 and 26, I have 
shown a modi?ed form of take-up means I45 
that is suitable for use with a rotatable source of 
wire supply which comprises a reel I41 of flat 
wire I48, the reel I41 being mounted for rota 
tion about a shaft I49 which may be mounted 
upon or adjacent to a banding machine in any 
suitable manner. The flat wire I48 is trained 
about a sheave I50 rotatably mounted upon a 
shaft I5I, ?xed to the wall I52 of a suitable 
housing I53. A second sheave I54 is rotatably 
mounted upon a shaft I55 which is also ?xed to 
the wall I52 and is spaced from sheave I50 to 
permit the wire to pass therebetween and 
through a guide sleeve I53 secured at one end to 
the housing I53 as by welding. A coil spring I50 
is suitably secured to the other end of sleeve I58 
to provide ?exibility between the guide sleeve 
and any suitable wire feeding mechanism. The 
housing I53 is of a width sufficient to accommo 
date the ?at wire and sheaves I50 and I54 and 
is provided, similar to the previous embodiment, 
with horizontally extending upper and lower 
bars I59 and I60, respectively, which are provid 
ed with grooves I6I to receive a suitable cover 
member to close the housing, A slack take-up 
tube I82 extends upwardly through the lower 
end of housing I53 and is open at its end adja 
cent the sheave I50. Upon movement of the wire 
in a direction opposite the direction of with 
drawal, the wire I48 will be directed into the 
tube I82, as shown in dotted lines in Figure 25. 
When the direction of the wire is subsequently 
withdrawn in the fed direction, the wire in the 
slack tube will be ?rst withdrawn and when it 
comes into contact with the sheave I50, further 
wire will be withdrawn from the supply reel I41. 
In Figure 27, I have shown a modi?ed form of 

raceway I4’ suitable for use in forming the band 
ing loop when flat wire is to be used for banding 
an object. In this construction the circular floor 
I65 of the raceway has secured to it a pair of 
sheet metal ?anges I56 which are doubled upon 
themselves and formed with inclined terminal 
portions I61 for engaging the edges of the flat 
wire I48. The doubled formation of the flanges 
I66 permits them to yield laterally at their in 
clined terminals I61 sufficiently to allow the wire 
I43 to be withdrawn for tensioning it around an 

' object disposed upon the Platform of a bonding 
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machine. . , 

While the present invention has been disclosed 
with reference to a banding machine, it will be 
understood that it is applicable to other mecha 
nisms and that the structural features of the 
preferred embodiment disclosed are only illus 
trative and not limiting within the broader as 
pects of my invention. 

I claim: 
1. In combination, means for withdrawing 

wire forwardly from a supply and subsequently 
reversing the direction of movement of the wire, 
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a tubular member, and guide means adapted 
upon the reverse movement of the wire for de 
?ecting the wire into said tubular member. 

2. In combination, a means for withdrawing 
wire forwardly from a supply and subsequently 
reversing the direction of movement of the wire, 
a tubular member, guide means adapted upon 
the reverse movement of the wire for de?ecting 
the wire into said tubular member, and holding 
means associated with said tubular member for 
yieldingly retaining the wire therein. 

3. In combination, means for feeding wire to a 
position of use and for retracting the excess wire 
required at said position, and guide means 
adapted to be engaged by said excess wire, said 
guide means de?ecting said excess wire in a pre 
determined path by the exertion of a compres 
sion force on said excess wire by said first means 
reacting against said guide means. 

4. In a banding machine, apparatus for with 
drawing wire from a supply to form a banding 
loop and for contracting the loop about an ob 
ject disposed therein, guide means movable in 
the plane of the contracting loop for guiding the 
latter upon the object, and take-up means for' 
taking up the slack in the wire upon the con 
tracting operation, said take-up means compris 
ing a guide adapted to be engaged by the slack 
wire to de?ect the same in a predetermined path 
by the exertion of a compression force on said 
wire by said apparatus reacting against said 
guide. 

5. In a banding machine, apparatus including 
a raceway for forming wire in a banding loop, 
said apparatus being adapted to withdraw the 
loop from said raceway and contract the same 
about an object positioned therein, and guide 
means for guiding the loop from said raceway t0 
the object movably mounted so that the path of 
each moving point thereof is in a plane sub 
stantially parallel to the central longitudinal 
plane of the raceway. 

6. In a banding machine having means for 
feeding and guiding a wire into a raceway to 
form a banding loop and for withdrawing the 
loop from the raceway and contracting the same 
about an object, a guide means adapted to be 
engaged by the loop upon withdrawal thereof 
from the raceway for guiding the contracting 
loop from the raceway to said object, said guide 
means being movably mounted so that each mov 
ing point thereof is in a plane substantially par 
allel to the central longitudinal plane of the race 
way, said guide means being adapted to release 
said wire when the loop is substantially com 
pletely ‘contracted about said‘ object. 

7. In a banding machine having means for 
feeding and guiding a wire into a raceway to 
form a banding loop and for withdrawing the 
loop from the raceway and contracting the same 
about an object, a guide means pivotally mount 
ed adjacent the raceway and adapted to be en 

, gaged by the loop upon withdrawal thereof from 
‘ the raceway and moved inwardly so that each 
moving point thereof is in a plane substantially 
parallel to the central longitudinal plane of the 
raceway for guiding the loop from the raceway 
to the object, said guide means being adapted to 
release said loop when the latter is substantially 
completely contracted about said object, and 
means for returning said guide means to its ini 
tial position after releasing said wire. - x 

8. In a banding machine having means for 
feeding and guiding a wire into a raceway to 
form a banding loop and for contracting said 

7 
loop about an object, of a guide means for guid 
ing the contracting loop from the raceway to the 
object adapted to be moved by the contracting 
loop, said guide means comprising a pair of arm 
members movably mounted at one end so that 
the path of each moving point thereof is in a 
plane substantially parallel to the central 1on 
gitudinal plane of the raceway, said arm mem 

‘ bers yieldingly engaging each other at their op 
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posite ends and being adapted to allow the wire 
to be drawn therebetween whenthe loop is sub 
stantially completely contracted about said oh 
lect. - 

9. In a machine having reversible means for 
feeding wire~ from a supply and for retracting a 
portion of ‘the fed wire, the combination there 
with of take-up means including a guide against 
which the retracting wire is adapted to abut to 
de?ect the retracting wire into said take-up 
means. . 

10. The machine de?ned in claim 9 ‘wherein 
the take-up means comprises a storage member, 
and yieldable spring means in said storage mem 
ber for holding said wire therein. 

11. In a banding machine, means for forming 
a loop on an end fed from a supply of wire and 
for contracting the loop by retracting a portion 
of the fed wire, and guide means disposed in the, 
path of the retracting wire and against which 
the retracting wire is adapted to abut to de?ect 
the latter away from the ,path travelled on its 
forward movement. 

12. In a banding machine, means for forming 
a loop on an end fed from a supply of wire and 
for contracting the loop by retracting a portion 
of the fed wire, guide means disposed in the 
path of the retracting wire and against which 
the retracting wire is adapted to abut to de?ect 
the latter away from the path travelled on its 
forward movement, and means for storing the 
de?ected wire. 

13. In a machine having a raceway for form 
ing a loop on an end fed from a continuous 
strand of wire and including a means for con 
tracting the loop and tensioning it about an ob 
lect by retracting a portion of the fed wire, the 
combination therewith of means for guiding the 
contracting loop from the raceway to the object 
movably mounted so that the path of each mov 
ing point thereof is in a plane substantially par 
allel to the central longitudinal plane of the 
raceway. 

14. In a machine having a raceway for form 
ing a loop on an end fed from a continuous 
strand of wire and including a means for con 
tracting the loop and tensioning it about an ob 
ject by retracting a portion of the fed wire, the 
combination therewith of means for guiding the 
contracting loop from the raceway to the object 
movably mounted so that the path of each mov 
ing point thereof is in a plane substantially par 
allel to the central longitudinal plane of the 
raceway, said last named means being operated 
by the retracting wire. i 

15. In a banding machine, means for feeding 
wire from a supply into loop form and for con 
tracting the loop by retracting a portion of the , 
fed wire, guide means against which the retract 
ing wire is adapted to be de?ected from its path 
of forward movement, and means for severing 
the contracted loop from the strand and con 
necting the ends thereof together. 

16. In a banding machine, means for feeding 
wire from‘ a supply into loop form and for con 
tracting the loop by retracting a portion of the 
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fed wire, guide means against which the retract 
ing wire is adapted to be de?ected from its path 
of forward movement, means for severing the 
contracted loop from the strand and connecting 
the ends thereof together, and means for storing 
the de?ected wire. . 

17. An apparatus for withdrawing wire from 
a supply to produce a_torsion strain in the wire 
and for handing an object with such wire, com 
prising a platform for supporting the object, 
mechanism for forming a banding loop and for 
contracting the loop about the object, and means 
for securing the ends of the contracted loop to 
gether, said mechanism being mounted for 
movement to bring a portion of the contracted 
loop adjacent the plane of said platform, and a 
?exible guide means for guiding the wire to said 
mechanism. 

18. In a banding machine, mechanism for 
withdrawing wire from a supply source to a po 
sition of use and for retracting the excess wire 
required at said position, the combination there 
with of a ?exible guide means for guiding the 
wire between the supply source and said mech 
anism to permit relative movement of the wire 
between said supply source and said mechanism. 

19. In a banding machine comprising means 
for feeding wire from a supply to a position of 
use and for retracting the excess wire required at 
said position by reversing the direction of move 
ment of the wire, a sheave about which the wire 
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is adapted to be trained in its forward move 
ment, and a de?ector member adjacent said 
sheave, said de?ector member being adapted to 
de?ect the wire in its reverse movement away 
from said sheave. 

20. The combination set forth in claim 19 
characterized by the provision of a tubular mem 
ber for receiving the wire de?ected away from 
said sheave, said tubular member having spaced 
spring means for yieldingly holding said wire 
therein. 

21. In a banding machine, a curved raceway 
having a groove therein for forming wire into a 
banding loop, and a cover movable laterally of 
the groove for retaining the wire therein, said 
cover having spring ?ngers formed integral 
therewith and engaging said raceway to yield 

-ingly urge said cover to a position closing said 
groove. 

22. The combination of claim 21 of which the 
edge of the cover facing the groove is beveled. 

23. In a banding machine, means for retract 
ing wire previously fed to a position of use from 
a supply, take-up means comprising a pair of 
sheaves between which the wire passes in being 
fed to and retracted from said position, and a 
tubular member for receiving the retracting wire, 
saidltubular member having a portion against 
which the retracting wire abuts to de?ect the 
wire into said tubular member. 

ERNEST ROBERT WORKMAN. 


