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ABSTRACT 0F THE DISCLOSURE 

A wire let-off apparatus embodying a festoon including 
a pivoted festoon arm for storing wire drawn off a coil 
rotatably supported on a drum, in which the wire drawn 
from the festoon is maintained under substantially con 
stant tension over a predetermined range of movement 
of the festoon arm, and in which, in a predetermined po 
sition of the festoon arm, effects self~energization and 
substantially non-yielding engagement of a brake with a 
brake drum for the reel. 

The present invention relates to apparatus for paying 
out coiled material, such as wire, wound on a reel from 
the reel to a place of use of the material. 

In many utilizations of wire such as welding wire and 
wire for spring and staple fabricating machines, rela 
tively low wire speed delivery is desirable, such as of 
the order of 150 feet per minutes or less. In such in 
stances it has been the practice to use so called small 
packages of wire as the supply source in that presently 
known let-off stands are not satisfactorily operable to 
provide for the feeding of wire under substantially con 
stant tension at speeds of the order noted. It is one pur 
pose of the present invention to provide let-off apparatus 
for supporting a large reel package of wire, for example, 
of the order of 1000 pounds, from which wire may be 
Withdrawn at low pulling forces, for example, of the 
extent of 6 pounds, and at low linear speeds of the afore 
noted order and under substantially constant tcnsion. 

Further, presently known let-o?c apparatus embody a 
pivotally mounted festoon arm for supporting a sheave 
over which wire from a reel is trained in drawing the 
Wire off of the reel, and which festoon arm by its own 
weight or by being spring loaded solely provides for 
actuating a brake for braking the reel when withdrawal 
of wire from the reel is terminated. In such known con 
structions, a large releasing force of the withdrawn wire 
is required to actuate the reel brake and hence are not 
satisfactory in the typical instances above mentioned. It 
is a further purpose of the present invention to provide 
a let-off apparatus embodying brake means for yieldingly 
braking the reel at low brake torque as wire is with 
drawn therefrom, and which is self-energizing upon re 
duction of the small or slight releasing force of the with 
drawn wire to provide positive or non-yielding applica~ 
tion of the brake means to the reel under relatively high 
brake torque. 

In view of the foregoing it is an object of the present 
invention to provide a let-01f apparatus embodying fes 
toon means for storing material drawn off a coil car 
ried by a reel supported on the stand for the apparatus, 
and means for the festoon means operable to maintain 
material drawn from the festoon means under substan 
tially constant tension. 
A further object of the invention is to provide a let 

olf apparatus in which the reel carries a brake drum and 
brake shoe means therefore is associated with the festoon 
means, and together with means for normally yieldingly 
engaging the brake shoe means at low torque with the 
brake drum when material is being drawn olf the reel, 
and, in which, such last named means effects self en 
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ergization of the brake shoe means into substantially non 
yielding engagement at high brake torque with the brake 
drum upon termination of withdrawal of material from 
the festoon means. 
The above and other objects and advantages of the in 

vention will be apparent from the following detailed de— 
scription of a preferred embodiment of the invention. 
Now in order to acquaint those skilled in the art with 

the manner of constructing and operating a let-off ap< 
paratus in accordance with the principles of the present 
invention, there is described below in connection with 
the accompanying drawings a preferred embodiment of 
the invention. 

In the drawings: 
FIGURE 1 is a side elevational view of a let-off ap~ 

paratus constructed in accordance with the principles of 
the present invention; 
FIGURE 2 is an end elevational view looking toward 

the rear of the let-off apparatus of FIGURE 1; 
FIGURE 3 is a detail side elvational view of brake 

shoe means for engaging a brake drum on a reel carry 
ing a coil of wire mounted on the stand of FIGURES 1 
and 2, and showing a slide member of brake shoe mount 
ing means for mounting the brake shoe means on the 
festoon arm of festoon means of the stand; and 
FIGURE 4 is a detail view of shaft means for sup 

porting a reel for a coil of wire, and a brake drum for 
the reel embodied in the apparatus of FIGURES 1 and 2. 

Referring now to FIGURES l and 2 of the drawings, 
there is shown a let-off apparatus constructed in accord 
ance with the present invention and which in the main 
comprises frame means 1, a reel and shaft assembly 2 
supported on the frame means 1, brake means for the 
shaft and reel assembly indicated generally at 3, and 
festoon means for wire withdrawn from a coil on the 
reel indicated by the reference numeral 4;. The frame 
means 1 comprises a pair of laterally spaced apart side 
frame members 5 and 6 extending upwardly from a base 
member 7. The side frame members 5 and 6 intermediate 
their ends have support means 8 and 9 mounted on the 
outer surfaces thereof and which support means 3 and 
9 have upper cam follower supporting surfaces 10 lying 
above the upper edges of the side frame members 5 and 
6 for purposes to be herinafter described in greater de 
tail, it being su?‘icient for the present to note that the 
reel and shaft assembly 2 is mounted thereon for rotation 
about a ?xed horizontal axis to provide for withdrawing 
of wire from the reel. It will be understood that the let 
o?f apparatus of the present invention has utility for use 
With coils of material other than wire such as natural 
or synthetic ?laments and for strands comprising mono 
?lament or multi?lament coiled material. The word 
“wire" is thus used herein in the generic sense to mean 
metal Wire or other coiled ?laments as typi?ed by those 
last above noted. 
The festoon means 4- comprises a ?rst ?xed standard 

14 securely mounted outwardly of and on side frame 
member 5 to project upwardly and forwardly of the 
main frame 1 and which at its outer end carried a ?rst 
wire guide, such as a sheave 16, rotatably mounted about 
a ?xed axis at the outer end of axle pin 17 mounted at 
the upper end of the standard to position the sheave is 
in a vertical plane lying substantially centrally between 
the side frame members 5 and 6. The festoon means 4 
further comprises a festoon arm 18 pivotally mounted 
at its lower end in a bearing block 19 on the base 7 of 
the main frame 1 and lying inwardly of the inner surface 
of the side frame member 5. The festoon arm 18 is de?ned 
by a ?rst leg portion 22 extending generally forwardly 
and upwardly of the main frame 1, a second leg portion 
23 extending generally upwardly and rearwardly of the 
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frame, and a third leg portion 24 extending further rear 
wardly and upwardly of the main frame, and which at 
its outer end carries a second wire guide in the form of 
a sheave 25 rotatably mounted about a ?xed axis on an 
axle pin 26 carried at the outer end of the festoon arm. 
Festoon arm 18 is normally biased for rotation in a clock 
wise direction as viewed in FIGURE ‘1 tending to space 
apart the ?rst and second wire guide sheaves 16 and 25 
for storage of wire withdrawn from the coil. The wire w 
from the coil is adapted to be trained over the ?rst sheave 
16 and then to and around the second sheave 25 from 
which it extends to its place of utilization. In accordance 
with the present invention, spring means, indicated gen 
erally at 30, is arranged between the festoon arm 18 and 
the main frame 1 of the stand to provide, as will be 
hereinafter described, for the drawing of wire otf of the 
coil under substantially constant tension over a prede 
termined range of pivotal movement of the festoon arm 
18 and within the wire storage capacity, of the festoon 
means. The spring means 30, as seen in FIGURE 1, com 
prises a link 32 pivotally secured at its outer end to leg 
portion 23 of the festoon arm 18 close to the juncture of 
the latter with the ?rst leg portion 22, and a coil tension 
spring 33, connected at its inner end to the other or 
outer end of the link 32, and with the outer or other end 
of coil spring 33 being anchored, as at 34, on an anchor 
member 35 rigidly connected to the base 7 of the frame 
1. It will be observed that the axis of the spring means 
33 as indicated, at x——x, extends angularly upwardly and 
forwardly from the base of the stand and in converging . 
relation to leg portion 22 of the festoon arm 18. As shown 
in FIGURE 1, a resilient spring bumper 37 is mounted 
inwardly of the inner surface of the side frame member 5 
and in position to be engaged by the leg portion 22 of the 
festoon arm 18 to limit pivotal movement of the festoon 
arm 18 around its pivot 19 in a counterclockwise direc 
tion. Also, as shown in FIGURE 1, a reaction member 
36 attached to side frame member 5 limits the clockwise 
pivotal movement of the festoon arm caused by self ener 
gization of brake means 3,'hereinafter described in great 
er detail, upon termination of withdrawal of the wire. 

In the apparatus thus far described it will be noted that 
upon drawing wire w over sheave 16 and sheave 25 in 
the initial movement of the wire at the source of use the 
festoon arm 18 will move in a counterclockwise direction 
about its pivot 19 initially taking out the wire stored be 
tween the sheaves 16 and 25. In such initial starting opera 
tion the inertia of the reel and the coil of wire thereon 
is overcome. The festoon arm may rock to engage the 
resilient bumper 37 should wire speeds in excess of about 
150 feet per minute be attained. Of course, a larger wire 
tension will be needed to accelerate a 1000 lb. reel above 
the constant tension design speed of the apparatus. There 
after, the festoon arm 18 will back off or move in a 
counterclockwise direction and the festoon arm will short 
ly assume a position in which there is no hunting, that is 
with the hereinbelow described brake shoe means 48 
lightly engaging a brake drum 44 carried by the reel. It 
will be noted that in relative movement of sheave 25 
toward and away from sheave 16 of the festoon means 
that the effective lever arms of the spring means 30 will 
vary to provide for constant tension of the withdrawn 
wire over a predetermined range of movement of festoon 
arm such as the distance Y indicated on FIGURE 1. In 
this regard, it will be observed upon movement of the 
festoon arm 18 in a counterclockwise direction from the 
position shown the axis x-~x shifts downwardly and for 
wardly shortening the distance indicated at L between 
the pivot 19 of the festoon arm 18 and the axis x——x 
of the spring means 30 thus decreasing the effective lever 
arm in proportion to increasing the force component of 
spring 33 as it is linearly extended. The distance L be 
tween the center line x—-x of the spring means 30 and 
the pivot 19 of the festoon arm 18 upon movement of 
festoon arm 18 will vary providing a varying effective 
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4 
lever arm for the uniform maintenance of torque and 
withdrawal of wire w under substantially constant tension 
in the predetermined range spaced apart normal storage 
capacity between the sheaves 16 and 25. When the sheave 
25 exceeds its normal storage capacity position the spring 
bumper means 37 effects gradually increasing tension to 
the withdrawn wire as indicated at z. In connection with 
loading a reel having a coil of wire thereon onto the 
stand as will be later described it will be observed that a 
hook member 40 is pivotally mounted on the pin 17 
supporting sheave 16 and which is adapted to be engaged 
with a pin 42 on the leg portion 24 of the festoon arm 
18 to hold the festoon arm 18 well forwardly of the 
frame. 

In connection with the aforementioned components 
providing for substantially constant tension of wire with 
drawn from a reel over a predetermined range of move 
ment of the festoon arm, it will be observed that brake 
means, indicated generally at 3, provides for the retard 
ing rotation of the reel so that it does not overrun wire 
being withdrawn from the coil. The brake means 3 as 
best seen in FIGURES 1, 3 and 4 comprises a brake 
drum 44 suitably mounted on shaft means 45 of the reel . 
and shaft assembly 2, and ‘from which a pair of pins 46 
project axially and into openings provided in the adja 
cent reel side plate 47. The brake means 3, as seen in 
FIGURES 1 and 3, further comprises brake shoe means 
48 de?ned by a pair of leg members 52 and 53 which at 
their diverging outer end portions carry brake shoes 54 
and 55 for braking engagement with the Peripheral sur 
face of the brake drum 45. A transverse reinforcing plate 
56 connects the leg members 53 and 54 inwardly of their 
diverging end portions, and a spring holder, in the form 
of a rigid hollow pipe 57, is mounted on the plate 56 to 
lie between parallel spaced apart upper portions 58 and 
59 of the arms 52 and 53. A plate member 60 extends 
across and is secured to the upper ends of the legs 58 and 
59. Brake spring means in the form of coil spring 62 is 
received and supported in the rigid hollow pipe 57. Brake 
shoe ‘mounting means for mounting the brake shoe means 
48 on the festoon arm 18 comprises a slide member 65 
mounted between the parallel portions 58 and 59 of the 
legs 52 and 53 of the brake shoe means for movement 
between. end plate 60 and the open upper end of hollow 
pipe 57. The slide member 65 is formed with an opening 
into which a pin 66 carried by the leg portion 23 of the 
festoon arm 18 is received. The slide 65 is thus mounted 
for sliding relation between the arms 58 and 59 of the 
brake shoe means in response to movement of the festoon 
arm 18. A coil spring 67 extends between festoon arm 
18 and brake shoe means 48 to position the latter with re 
spect to the brake drum 44. 

In normal operation of drawing wire w from the reel, 
the brake spring means ‘62 will be loaded between the 
slide 65 and the plate 56 of the brake shoe means to yield 
ingly bias or engage the brake shoes 54 and 55 into en 
gagement with the periphery of the drum over a prede 
termined range of movement of the festoon arm topre 
vent the reel from overrunning the wire being withdrawn 
from the reel. Upon movement of the festoon 18 to a 
predetermined end position in the clockwise direction at 
which the slide 65 fully collapses the brake spring means 
62 within the hollow pipe 57, the slide 65 will then rigidly 
engage the hollow pipe 57 and, when this occurs, the 
brake shoe means 48 will self energize into substantially 
non-yielding engagement with the surface of the brake 
drum 44. The foregoing self-energization of the brake 
shoe means 48 with the brake drum 44 results due to the 
relationship of the axis of rotation of brake drum 44 
about the ?xed horizontal axis of shaft means 45 and the 
arcuate path of movement of pivot 66 for the brake shoe 
means 48 carried by festoon arm 18 as de?ned by its 
pivot 19. Thus, as seen in FIGURE 1, as the festoon arm 
rotates in a clockwise direction about its pivot 19, the 
pivot 66 follows an arcuate path advancing toward the 
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axis of shaft means 45 so that at a predetermined posi 
tion of festoon arm 18 the brake shoe means 48 engage 
the brake drum to thus effect se-lf-energization of the 
vbrake shoe means into substantially non-yielding engage 
ment with the brake drum. The brake torque thus applied 
to the brake drum is many times that of the yielding fric 
tional braking action in the normal operation of draw 
ing wire w from the reel. Thus, upon discontinuing draw 
ing of wire from the reel or breakage of the wire when 
the festoon arm 18 approaches its predetermined end 
clockwise position, large or high brake torque through 
self-energization of the brake shoe means arrests move 
ment of the reel and holds it against rotation. Thus, in 
the operation of the apparatus, a small or slight releas 
ing force is su?icient for the wire to be withdrawn from 
the spool. But, as the festoon arm is positioned toward its 
predetermined end clockwise position the self-energizing 
action of the brake means provides for application by tog 
gle action of the brake shoe means to the brake drum. 

The apparatus shown in the drawings provides for the 
facile and easy manual loading of a heavy reel and wire 
coil thereon onto the frame 1. It will be observed that 
the frame means is provided with a tread member 70 hav 
ing a surface 71 inclined upwardly and toward the front 
end of the frame 1. A pair of ramps 73 and 74 are se 
curely mounted to the side frame plates 5 and 6 at the 
inner surfaces thereof and at the upper edges of the side 
frame members to dispose the ramps 73 and 74 with their 
upper surfaces 75 lying above the upper edges of the side 
plates 5 and 6. The edge ramp surfaces 75 are inclined 
slightly upwardly and inwardly of the frame toward the 
front end thereof and the aforementioned supporting 
means 8 and 9 are disposed in juxtaposition of the ramps 
73 and 74. The cam follower supporting surfaces 10 of 
the supporting means 8 and 9 lie laterally outwardly of 
the surfaces of the ramps 73 and 74 to receive cam fol 
lowers 83) and 81 mounted, respectively, at opposite ends 
of the shaft means 45 of the assembly 2. The cam fol 
lowers 80 and 81 are preferably low friction rollers and 
are secured to the ends of the shaft 46 in any suitable 
manner. Brackets '82 and 83 as best seen in FIGURES 1 
and 2 have latches 84 and 85 pivotally mounted thereon 
so that when the cam followers 80 and 81 are supported 
on the cam follower surfaces 10 of the supporting means 
8 and 9 the latches 84 and 85 may be swung in position 
over the cam followers to retain the reel and drum as 
sembly in position on the frame as shown in FIGURE 1. 

In loading a reel with a coil of wire thereon onto the 
frame the festoon arm 18 is ?rst disposed to its end 
counterclockwise position to dispose the brake shoe as 
sembly 3 in position free of the brake drum of the reel 
to be placed on the frame. The festoon arm is held in such 
position as above described by the aforementioned latch 
40 and pin 42. The reel is then positioned with the por 
tions of the peripheries of the reel sides in engagement 
with the inclined surface 71 of the tread 70, ‘and upon 
movement of the reel on the peripheries of its rims in 
wardly of the frame, the reel is raised slightly to dispose 
portions of the shaft means 45 onto the surfaces 75 of 
the ramps 73 and 74 with the reel then rolling into the 
frame on these ramp surfaces to the point where the cam 
followers $0 and 81 engage with the cam follower sup 
porting surfaces 1% of the support means 8 and 9, re 
spectively. Thereafter, the latches 84 and 85 are disposed 
to the position shown in FIGURE 1 to retain the reel in 
position on the frame. The latch 40 may then be re 
leased from the pin 42 and the festoon arm moved in a 
counterclockwise direction to engage the brake shoes of 
the brake shoe means with the surface of the brake drum. 
Thereupon, upon stringing of the wire through the festoon 
as before described, the let-off apparatus is ready for 
operation. It will be observed that in loading a reel onto 
the let-01f stand as above described that only a portion 
of the necessary work is achieved by rolling the periph 
eries of the reel sides up inclined surface 71 of the tread 
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70. A preliminary roll of less than one inch is suf?cient 
to easily roll the reel to the point at which shaft means 
45 is deposited onto surfaces 75 of the ramps 73 and 74. 
Thereafter, and during the major portion of the work, a 
large mechanical advantage is available since the reel 
must rotate more than one revolution on the periphery 
of its shaft means 45 while only a small force is applied 

- manually on the periphery of the reel sides until disposal 
of the cam ‘followers 80 and 81 on the cam follower sur 
faces 10 of the support means 8 and 9. 

While a preferred embodiment of the invention has 
been shown and described, it will be understood'that 
various modi?cations and rearrangements may be made 
therein without departing from the spirit and scope of the 
invention. 
The invention claimed is: 
1. In an apparatus of the class described the combi 

nation of frame means, a reel having a coil of wire or the 
like wound thereon, means for rotatably supporting said 
reel on said frame means, festoon means comprising a 
?rst wire guide mounted on said frame means, a festoon 
arm pivotally mounted at one end thereof on said frame 
means, and a second wire guide mounted at the other end 
of said festoon arm and movable relative to said ?rst wire 
guide by pivotal movement of said festoon arm about its 
pivot for storing wire drawn from said reel between said 
?rst and second wire guides, means extending between 
said festoon arm and said frame means for maintaining 
wire drawn o? of said second wire guide under substan 
tially constant tension over a predetermined range of 
pivotal movement of said festoon arm, a brake drum car 
ried by said reel, brake shoe means for said brake drum, 
brake mounting means for mounting said brake shoe 
means on said festoon arm, brake spring means between 
said brake mounting means and said brake shoe means 
for yieldingly biasing said brake shoe means into en 
gagement with said brake drum over a predetermined 
range of movement of said festoon arm, and said brake 
mounting means at a predetermined position of said 
festoon arm collapsing said brake spring means to dis 
pose said brake shoe means in self-energizing and sub 
stantially non-yielding engagement with said brake drum. 

2. In an apparatus of the class described the combi 
nation of frame means, a reel, means for rotatably sup 
porting said reel on said frame means, festoon means 
comprising a festoon arm mounted for movement on said 
frame means, a brake drum carried by said reel, brake 
shoe means for said brake drum, brake mounting means 
for mounting said brake shoe means on said festoon arm, 
and brake spring means between said brake mounting 
means and said brake shoe means for yieldingly biasing 
said brake shoe means into engagement with said brake 
drum over a predetermined range of movement of said 
festoon arm, and said brake mounting means at a pre 
determined position of said festoon arm collapsing said 
brake spring means to dispose said brake shoe means in 
self~energizing and substantially non-yielding engagement 
with said brake drum. 

3. In an apparatus of the class described the combina 
tion of frame means, a reel having a coil of wire or the 
like wound thereon, means for rotatably supporting said 
reel on said frame means, festoon means comprising'a 
?rst wire guide mounted on said frame means, a festoon 
arm mounted for pivotal movement on said frame means, 
and a second wire gniide carried by said festoon arm and 
movable relative to said ?rst wire guide over a predeter 
mined range of movement of said festoon arm for storing 
wire drawn from said reel between predetermined spaced 
apart positions of said ?rst and second wire guides, a brake 
drum carried by said reel, brake shoe means for said brake 
drum, brake mounting means for mounting said brake 
shoe means on said festoon arm, brake spring means be 
tween said brake mounting means and said brake shoe 
means for yieldably biasing the latter into engagement 
with said brake drum over said predetermined range of 
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movement of said festoon arm, and said brake mounting 
means at a predetermined position of said festoon arm 
spacing said ?rst and second wire guides a predetermined 
maximum distance apart collapsing said brake spring 
means to dispose said brake shoe means in selfaenergizing 
and into substantially non-yielding engagement with said 
brake drum. 

4. In an apparatus of the class described the combina 
tion of frame means, a reel having a coil of wire or the 
like wound thereon, means for rotatably supporting said 
reel on said frame means for drawing wire from said 
coil, festoon means for wire withdrawn from said reel 
comprising a ?rst wire guide mounted on said frame 
means, a festoon arm mounted for pivotal movement on 
said frame means, and a second wire guide carried by 
said festoon arm and movable relative to said ?rst wire 
guide over a predetermined range of movement of said 
festoon arm for storing wire drawn from said reel be 
tween predetermined spaced apart positions of said ?rst 
and second wire guides, a brake drum carried by said 
reel, brake shoe means for said brake drum, brake mount 
ing means for mounting said brake shoe means on said 
festoon arm comprising a slide member pivotally mounted 
on a ?xed axis on said festoon arm and slidably mount 
ed in said brake shoe means, brake spring means between 
said slide member and said brake shoe means for yield 
ingly biasing the latter into engagement with said brake 
drum over a predetermined range of movement of said 
festoon arm, and said brake mounting means at a pre 
determined position of said festoon arm spacing said ?rst 
and second wire guides a predetermined maximum dis 
tance apart collapsing said brake spring means to dispose 
said brake shoe means in self-energizing and substantial 
ly non-yielding engagement with said brake drum. 

5. In an apparatus of the class described the combina 
tion of frame means, a reel having a coil of wire or 
the like wound thereon, means for rotatably supporting 
said reel on said frame means for drawing wire from said 
reel, festoon means comprising a ?rst wire guide mounted 
on said frame means, a festoon arm mounted for pivotal 
movement on said frame means, and a second wire guide 
carried by said festoon arm and movable relative to said 
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?rst Wire guide over a predetermined range of move 
ment of said festoon arm for storing wire drawn from said 
reel between predetermined spaced apart positions of said 
?rst and second wire guides, a brake drum carried by said 
reel, brake shoe means for said brake drum, a rigid spring 
holder open at one end and ?xed to said brake shoe means, 
brake mounting means for mounting said brake shoe 
means on said festoon arm comprising a slide member 
pivotally mounted on a ?xed axis on said festoon arm 
and slidably mounted in said brake shoe means, brake 
spring means in said spring holder extending through the 
open end of the latter for engagement with said slide mem 
ber for yieldingly biasing said brake shoe means into en 
gagement with said brake drum and a predetermined 
range of movement of said festoon arm, and said slide 
member at a predetermined position of said festoon arm 
spacing said ?rst and second Wire guides a predetermined 
maximum distance apart collapsing said brake spring 
means within said spring holder and rigidly engaging said 
one end thereof to dispose said brake shoe means into 
self-energizing and substantially non-yielding engagement 
with said brake drum. 
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