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Patented Sept. 17, 1946 2,407,899 

UNITED STATES PATENT oFFICE 
240,899 

WIRE REELNG MECHANISM 

Norman H. Nye, Cuyahoga Falls, and Walter E. 
Rogers, Stow, Ohio, assignors to The Waughn 
Machinery Company, Cuyahoga Falls, Ohio, a 
corporation of Ohio 
Application May 30, 1944, Serial No. 537,998 

The present invention, relating as indicated to 
Wire-reeling mechanism, has more particular re 
gard to mechanism for winding or reeling fine 
Wire or other like delicate Stranded material in 
Which automatic variation of the Winding Speed, 
as such material is built up. On the reel or spool, 
requires to be smoothly effected and without sub 
jecting the material to undue stress likely to 
cause breaking thereof. 

3 Claims. (Cl. 242-45) 
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2 
tion of Such mechanism, the plane of the Section 
being indicated by the line 6-6 in Fig. 5; 

Fig. 7 is a sectional view of control device aSSO 
ciated with such speed change means in the first 
form of my improved mechanism, that illustrated 
in Figs. 1 and 2, the plane of Such section being 
indicated by the line - Fig. 1; and 

Fig. 8 is a transverse section of such last-men 
tioned device, the plane of the view thereof being 

An improved form of reeling apparatus for ac-10 indicated by the line 8-8, Fig. 7. 
complishing the foregoing result is disclosed in It is noted that the parts of the Speed change 
Patent No. 2,243,480, issued under date of May mechanism illustrated in Figs. 5 and 6 are com 
27, 1941 to N. H. Nye, one of the present inventors, mon to both the form of reeling mechanism 
and E. J. McIlvried, wherein a member, positively shown in FigS. 1 and 2 and that shown in FigS. 3 
actuated during the winding operation, is uti- 15 and 4; while the device illustrated in Figs. 7 and 
lized to actuate a variable speed drive connected 8 is utilized only in such first-mentioned form. 
With the winding member or Spool. Referring to such first form, illustrated in Figs. 
One principal object of the present invention 1 and 2, as previously stated only the terminal 

is to provide speed changing means whereby portion of the wire drawing machine is shown in 
such winding member or spool is driven which 20 cluding the final die through which the Wire W 
will not only be extremely sensitive but which passes on its way to the final drawing drum or 
may be operated directly by differences in the block 2. Such die and drum are mounted on a 
speed of travel or tension of the strand, without suitable vertical plate-like frame or stand 3 
imposing any undue strain thereon. Another ob- which also carries Such additional number of dies 
ject is to provide a mechanism of the class in 25 and fying shown) die may i. 
question which Will be extremely simple and not quired to effec e desired reduction o e 
likely to get out of order. Strand being drawn. 

r Also Suitably mounted on Such frame or stand to the accomplishment of the foregoing and ferably directly bel 2. i related ends, said invention, then, consists of the preferably directly below drun 2, is a reelo Spool 
means hereinafter fully described and particu- 30 4 whereon the finished Wire is Wound. The lat 
larly pointed out in the claims ter is removably mounted in conventional man 
The annexed dra Wings and the following de- ner on a spindle 5 so that When one is filled an 
- . s other may be substituted therefor. There is also 

scription Set forth detail certain mechanism diagrammatically shown associated with such 
embodying the invention, such disclosed means as spool ore the surveilingid device 
constituting, however, but one of various me- for guiding or laying the Strand as it is being 
chanical forms in which the principle of the in- Wound. As Successive layers of the material are 
vention may be used. Wound on the Spool or reel the effective diameter 

In said annexed drawings: of the latter of course is increased and it accord 
Fig. 1 is a front elevation of the terminal por- 40 ingly becomes necessary gradually, to reduce the 

tion of a wire drawing machine or stand of the Speed of rotation of shaft 5 since otherwise the 
type employed in drawing fine diameter Wire, portion of the strand between drum 2 and such 
such mechanism including the reel or spool on Spool or reel Would be subjected to undue strain 
which the finished product is wound; which would finally break it. 

Fig. 2 is a rear elevation of the same portion 45 As shown, spindle 5 which carries the spool or 
of such machine; reel 4 is conveniently driven from the spindle 7, 

Fig. 3 is a view corresponding to Fig. 1 but . . which carries winding drum 2, by means of V 
showing a modification in construction; belts 8 and 9 which at their outer ends pass 

Fig. 4 is a view corresponding to Fig. 2, show- around pulleys O and on Such shafts respec 
ing the Same modification as is illustrated in 50 tively and at their inner overlapping ends pass 
Fig. 3; around a change speed pulley 12 of the special 

Fig. 5 is a central vertical section of a portion construction shown in Fig. 6. he latter is in 
of the speed changing mechanism whereby the effect a double pulley with an intermediate sec 
speed of the winding spool or reel is varied; tion 2a which is axially shiftable with respect to 

Fig. 6 is a transverse section of another por- 55 the end sections 2b and 2c so as to leave a cor 
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respondingly wider or narrower space for en 
gagement of the overlapping ends of belts 8 and 
9 with the pulley. The latter as a whole is 
mounted for rotative as Well as end Wise shiftable 
movement on a pin 3 carried by an arm 4 
Which is reciprocable in the Sane general direc 
tion in which the belts 8 and 9 are extended, i. e. 
vertically in the construction illustrated (see Figs. 
2, and 4). , 
The type of change speed pulley in question 

forms no part of the present invention, being 
Well known, and it will suffice to State that as arm 
f4 is lowered the upper end of belt 8 and the 
Overlapping lower end of belt 9 will be forced into 
the positions which they are respectively shown 
aS Occupying in Fig. 6, in which position spindle 5 
Will be driven at its maximum speed. On the 
other hand, as said arm 4 is raised, the relative 
positions of Such Overlapping belt ends in pulley 
'2 Will change until Such positions are reversed, 
in which condition spindle 5 will be driven at its 
minimum speed. 
Such shifting movement of arm 4, and conse 

quent change in the rate of speed at which spindle 
5 is driven, is related to the condition of the wire 
W between drawing drum 2 and the spool or reel 
4 mounted on said spindle 5 by one or the other 
of the means presently to be described. Both 
such means are affected by the rate of speed at 
which such stretch of wire travels, one being thus 
affected directly through a governing device and 
the other indirectly through a tensioning device 
which takes up any slack in Such stretch of wire. 
In the case of both such means the same op 

erating mechanism (shown in detail in Fig. 5), is 
employed to shift arm 4 in the manner and for 
the purpose previously stated. The main element 
of such mechanism is a hydraulic cylinder 5, 
mounted on the rear face of frame 3 adjacent 
one side and just above the change speed pulley 
(-2. Said cylinder is divided into two approxi 
mately equal portions by a transverse partition 
f6, communication between the two portions be 
ing controlled by a centrally located port and 
One or more lateral ports 8 in which are seated 4., 
Spring pressed ball valves 9 and 20 respectively. 
These valves are so disposed as normally to per 
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25 

30. 

35 

40 

mit a liquid, e.g. oil, with which the cylinder is 
approximately filled, to pass freely through the 
wall 5 from the upper portion to the lower por- i. 
tion of the cylinder but to prevent such flow in a 
reverse direction. There is also replaceably 
Seated in port 7 below valve 9 an apertured. 
plug. 2, the aperture in Such plug being selected 
to permit flow of liquid from the lower portion 
of the cylinder to the upper portion at a prede 
termined rate when Valve 9 is unseated. 
The upper portion of the cylinder is also coin 

nected with the lower portion by a duct 22 which 
provides in effect a by-pass permitting any fluid 
Which may leak past the piston2S to be returned 
from beneath. Such piston to the upper portion of 
the cylinder. Said piston is reciprocably mounted 
in the lower portion of the cylinder, the stem 24 
thereof extending through the lower wall of the 
latter to receive the arm or bracket 4 that car 
ries the Speed change pulley f2, as previously 
described. This arm, including an extension 4a, 
is further slidably mounted on a guide rod 25 
Suitably Supported from cylinder 5 in parallel 
relation to such piston stem 24. 
A heavy compression spring 26, interposed be 

tween piston 23 and the lower end of cylinder 5, 
tends to urge Such piston upwardly, i.e. toward 
the Wall 6, but such movement will only be pos 

6, 
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4. 
sible of course upon ball valve 9 being unseated, 
by the means to be described. Downward move 
ment of the piston to compress said spring 26 
may be accomplished through any Suitable 
means, manual or otherwise, a lever 27 connected 
with the lower end of the piston stem 24 and, 
through the medium of a link 28, with a treadle 
29 being shown for this purpose in the general 
views Figs. 1 to 4 inclusive of the mechanism. 

Located in the upper portion of the cylinder 
and disposed in alignment with ball valve 9 is a 
rod 30, the lower end of which rests on said valve 
while the upper end extends through the Upper 
end of the cylinder. A compression spring 31, 
which surrounds said rod and bears against an 
abument 32 thereon, serves to counterbalance its 
weight and yet permit its downward movement 
upon application of light pressure on its upper 
end. In the first form of control device which, 
as previously mentioned, is designed to be affected 
by the speed of travel of the stretch of wire W 
between drawing drum 2 and reel 4, a solenoid 
35 is mounted on the end of cylinder 5 adjacent 
such upper end of rod 30, such solenoid being 
arranged so that upon energization the rod will 
beforced downwardly a Sufficient distance to un 
seat valve 9. Energization of the solenoid is ef 
fected through a relay circuit 36 whenever a 
micro-switch 37 (see Fig. 7) is closed by the ac 
tion of a governor 38 driven by means of a pulley 
39 around which the stretch of wire W in ques 
tion is looped as shown in Fig. 1. This governor 
33 is of special construction, consisting simply of 
a short bar section turned at its ends to provide 
suitable journals for rotative mounting in bear 
ings 40, said bar being split longitudinally inter 
mediately of such ends and the respective por 
tions spread outwardly a sufficient distance so as 
to be affected by the centrifugal force generated 
upon rapid rotation of the governor. Such ro 
tation at a sufficiently high rate of speed willi 
cause a slight increase in the amount of such 
Spread and correspondingly shorten the overall 
length of the governor with the result that the 
end 43 thereof which normally contacts element 
37a of switch 37 will be withdrawn a sufficient 
amount to permit the switch to snap and close 
the relay circuit 36, 

It will be noted that bearing 40 adjacent the 
outer end of the governor to which pulley 39 is 
attached is seated against an abutment 4 while 
a spring 42 is interposed between the other bear 
ing and the adjacent wall of the housing in 
which the governor is mounted. The governor is 

, thus held in fixed endwise position with respect 
to said abutment 4t, but its inner end 43, that 
which is designed to operate the micro-switch 31, 
is free to partake of the slight axial movement 
required to actuate said Switch when the overall 
length of the governor is shortened by the cen 
trifugal Spreading of the split body thereof, 
SWitch 3 is mounted as usual. On one end of a 
U-shaped resilient arm 3b, the position of which 
may be adjusted by means of a knurled screw 
3ic So as to vary the setting of contact member 
3a in relation to the adjacent end of the gov 
ernor. 

In the alternative construction illustrated in 
Figs. 3 and 4, instead of employing a governor 
with relay circuit and solenoid, as described, to 
actuate valve 9 in cylinder 5, a tension pulley 
45 is provided around which the stretch of Wire 
W intermediate drum 2 and reel 4 is passed. 
Such a pulley is familiarly used to take up any 
Slack in the wire being drawn, both at the point 
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in question and between successive drawing 
drums, and the mounting therefor, it will be 
understood, is merely typical of various mount 
ings which may be employed. As shown, Said 
pulley is carried by lever 46 with which is a S 
sociated an adjustable compression Spring 4 
whereby any desired degree of tension may be 
in posed on Such stretch of Wire as it paSSes 
around pulley 45. Connected with lever 46 
through a system of links and levers 48 is a 
rod 49 which is disposed in alignment with Walve 
rod 3 and adapted to contact With the upper 
end thereof. The ariangement is such that as 
the stretch of wire W which passes around pulley 
or sheave 45 is shortened, said rod 49 will be 
caused to preSS downwardly upon rod 3) and thus 
unseat Wave 9 in exactly the same manner as 
the latter is unseated when solenoid 35 is ener 
gized by operation of governor 38 at a prede 
termined speed. 
The operation of my inproved wire reeling 

mechanism, as a whole, will now be set forth. 
When a fresh spool or reel 4 is mounted on spin 
dile 5 at the beginning of a winding or reeling 
operation, the piston 23 in cylinder 5 will be 
drawn down Wardly to its lowermost position, ap 
proximately as ShoWn in Fig. 5. The spring 26 
Will thuS be compressed and the liquid below the 
piston in the cylinder will be forced through by 
pass 22 into the upper portion of the latter, i. e. 
above the wall or partition 6. At the same time 
Such liquid Will be drawn from such upper por 
tion of the cylinder through the valves 9 and 
2 (more particularly the latter) to fill the space 
in the lower portion of the cylinder between such 
wall or partition and piston. 23. Since said valves 
normally prevent reverse flow of liquid, the piston 
will be permitted to move upwardly only as valve 
A9 is from time to time unseated. In such lower 
most position of the piston the change speed 
pulley 2 will drive the spindle 5 and thus the 
reel at naximum speed. However, as succes 
Sive layers of wire are wound on the latter so 
that its effective diameter is increased, a point 
Will be reached where in one case through the : 
increased Speed at which the Wire is drawn around 
pulley or sheave 39, the governor 38 will be 
actuated to unseat valve 9, or in the other case 
the pulley or sheave 45 will be drawn down 
Wardly to similarly actuate said valve through : 
linkage A8 and rod 49. 
In either case liquid in the lower portion of 

the cylinder 5 will be allowed to pass into the 
upper portion thereof with resultant upward 
movement of piston 23 and corresponding actu 
ation of change speed pulley f2 to reduce the 
rate of Speed at which spindle 5 is driven. 
From the foregoing it will be seen that the 

change in speed of rotation of the winding spool 
or reel is effected gradually, i.e. by increments 
So Small as to be barely perceptible. Particu 
larly where the Solenoid with relay circuit actu 
ated by a micromatic switch is utilized, an ex 
tremely sensitive effect is obtainable. Accord 
ingly, with my improved mechanism even the 
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6 
finest wire or equivalent stranded material may 
be wound up with a minimum risk of breakage. 

It is noted that claims to the above described 
governor have required to be divided out and 
accordingly are presented in Our Separate appli 
cation filed December 1, 1944, Serial No. 566,156. 
Other modes of applying the principle of Our 

invention may be employed instead of the One 
explained, change being made aS regards the 
mechanism herein disclosed, provided the means 
stated by any of the following claims or the 
equivalent of such stated means be employed. 
We therefore particularly point out and dis 

tinctly claim as our invention: 
1. In mechanism for Winding Stranded imate 

rial, a rotatable Winding Spcol, a variable speed 
drive therefor, and means for adjusting said 
drive, said means including a fluid-containing 
cylinder, a piston reciprocable in said cylinder 
and operatively connected with said drive, means 
other than said fluid associated With said piston 
and tending to move same to reduce the speed 
of Said drive, a check Valve normally preventing 
escape of fluid from said cylinder in front of 
Said piston. Whereby. Such movement of the lat 
ter is restrained, means engaging the material 
as it passes to Said Spool and adapted to be 
actuated thereby to unseat Said check valve, and 
a by-paSS permitting flow of fluid from the rear 
to the front of said piston. 

2. In mechanism for winding stranded mate 
rial, a rotatable Winding Spool, a variable speed 
drive therefor, and means for adjusting said 
drive, Said means including a fiuid-containing 
cylinder, a piston reciprocable in said cylinder 
and operatively connected with said drive, a 
Spring a SSociated with said piston and tending 
to move same to reduce the speed of said drive, 
a check Valve normally preventing escape of fluid 
from said cylinder in front of said piston whereby 
Such movement of the latter is restrained, means 
engaging the material as it passes to said spool 
and adapted to be actuated thereby to unseat 
Said check Valve, and a by-pass permitting flow of 
fluid from the rear to the front of said piston. 

3. in mechanism for winding stranded mate 
rial, a rotatable Winding spool, a variable speed 
drive therefor, and means for adjusting said drive, 
Said means including a fluid-containing cylinder, 
a piston reciprocable in said cylinder and opera 
tively connected with said drive, a compression 
Spring aSSociated with said piston and tending to 
move Same to reduce the speed of said drive, a 
check Valve normally preventing escape of fluid 
from Said cylinder in front of said piston whereby 
Such movement of the latter is restrained, an 
electric circuit including a solenoid adapted upon 
being energized to unseat said valve, a one-piece, 
longitudinally split rotatable member connected 
to be driven by the material as it passes to said 
Spool, and a micromatic switch in said circuit 
arranged to be actuated by change in length of 
Said member due to centrifugal force. 

NORMAN H. NYE, 
WALTER, E. ROGERS, 


