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RTACISCENE COMPANY, OF WORCESTER, RIASSACEUSETTS, A coRPORATION OS 
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Application filed April 6, 1921. Serial No. 459,027. 

To all whom it may concern; number of drums on which the wire is 
Beit known that I, CHARLEs H. OSLUND, Wound is a process that, for large sizes of 

a citizen of the United States, residing at wire at least, is usually carried out by 
Worcester, in the county of Worcester and means of a separate machine or section for 55 

5 State of Massachusetts, have invented a new each drum and die. The reason for this is 
and useful Continuous Wireworking Ma- that on account of extremely slight varia 
chine, of which the following is a specifica-tions in the quality of the "wire, and the 
tion. - Wearing of the dies the drums are not re 
This invention relates to the wire work- quired to rotate at exactly the same speed 60. 

10 ing art. It is capable of use for the draw at all times and if they did they would re 
ing and rolling of wire and rods in a heated sult in many breakages of the wire. It is 
condition, but is especially designed for the not possible, either, to figure out mathemati 
manipulation of the metal in a cold state. cally the exact ratio between the speeds of 
The principal object of the invention is to the different drums necessary to compensate 65 

15 provide a continuous machine in which the for the slightly differing sizes of the dies 
several rolls or drawing drums will be driven operating on the wire being run through 
positively, at all times and yet the increase in a continuous process. . . 
of drag on any roll or drum of the machine One of the problems that has resulted in 
will be compensated for automatically, and the expenditure of perhaps the greatest 70 

20 instantly. By providing a positive drive amount of money and inventive genius in 
and doing away with frictional construc- the wire drawing industry is to provide a 
tions I am enabled to draw wire in a con- continuous cold drawing machine suitable 
tinuous manner through any desired num- for large sizes of wire and capable of auto 
ber of dies, and roll it continuously through matically compensating for the difficulties 75 

25 a plurality of pairs of rolls thus greatly re- above mentioned. 
ducing the expense of the operation and the By my invention I have provided a posi 
amount of machinery and floor space re- tive acting means by which any one of the 
quired. Other features of advantage will series of wire drawing drums can automati 
appear hereinafter. cally rotate slower than the rest or slower 80 

30 Reference is to be had to the accompany- that its normal speed practically at all 
ing drawings in which- times in order to compensate for any resist 

Fig. 1 is a plan of a continuous wire draw- ance that it meets. At the same time the 
ing machine constructed in accordance with mechanism is of such a nature that it can be 
this invention designed for operating four located in a casing entirely below the drums 85 

35 wire drawing drums; - o away from the heat which is set up on their 
Fig. 2 is a longitudinal sectional view of surfaces by the wire drawing operations. 

the same on the line 2-2 of Fig. 1; Furthermore, the mechanism can be located 
Fig. 3 is an elevation of a part of the in a big oil pocket at the bottom and lubri 

mechanism; cated by running constantly in oil, thus be- 90 
40 Fig. 4 is a view similar to Fig. 1showing ing capable of running practically indefi 

the invention arranged for operation with nitely without reoiling. 
six wire drawing drums; Many similar difficulties in continuous 

Fig. 5 is a plan of a rolling mill with a rolling are overcome in a similar way as 
practical embodiment of this invention ap- will appear. 95 

45 plied thereto; In the form shown in the first two sheets 
Fig. 6 is an end view of the same, and I have illustrated a wire drawing machine 
Fig. 7 is a side elevation looking in the in which there are three drawing-through 

direction of the arrow in Fig. 5 and show- drums 10 and the usual winding drum 11. 
ing the wire or rod guide in section. These receive the wire through the dies in 100 

50 As is well known, the drawing of wire the die holders 12 in the usual way and can 
through dies by the use of a corresponding be geared to the same circumferential speed 

  



or to a gradually increasing, speed if de 
sired. These drums, as is usual, are mounted 
on four vertical shafts 13 extending down 
into a casing 14. . . . . " few of device is shown as driven by 
an electric motor 15, although any driving. 
means may be employed. The motor, drives, 
positively a shaft 16 located at the bottom 
of the casing. This shaft is shown as pro 

10, 
each meshing with a 
vided with two pinions 17 of the same size, 

gear 18 mounted freely 
on the hub of a ratchet wheel 32 which is 

5 

located on a longitudinal shaft 20 and keyed 
thereto. These two shafts are in alignment 
with each other and abut substantially to 
gether at their adjacent ends but are capable of rotating separately. 

20 

25 

On the shaft 16 is a third driving gear 
33, larger than the pinions 1, and meshing 
with a gear 34. The gear 34 is smaller than 
the gears 18 and constitutes means, for driy 
ing a differential 35 by which the shafts 
20 are driven in a manner to be described 
more in detail below. It is necessary, in 
accordance with this invention, to provide 
for constantly driving both of these shafts 
20 at the same speed through the gears 83 
and 34 and the differential, when subjected 

30 
18 whenever the resistance varies, all driv 

35 

40 

45 

50. 
increasing diameter from one end of the 

to the same resistance, and to drive them at 
different speeds through the gears 17 and 
ing operations being positive. 

If this invention is applied to a two drum 
machine, each of the drums, and therefore 
each of the two vertical shafts 13 in that 
case, will be geared to one of the shafts. 20. 
In the form shown, however, I have illus 
trated each of these shafts 20 as serving the 
same purpose as the shaft 16, namely to 
transmit power constantly to another shaft. 
Therefore, each of the shafts 20 is pro 
vided with a pair of pinions 21 of the same 
size meshing with two gears 22 of equal 
diameter. These two gears 22 run loosely 
on the two shafts 23 which are located in 
alignment with each other. Each of the 
shafts 23 is provided with a bevel gear 24 
which meshes with a bevel gear 25 on the 
bottom of one of the shafts 13. In the form 
shown these bevel gears 24 are of gradually 
machine to the other for the purpose of pro 
viding for increased speed of the wire as 

55 
it is drawn. The gearing on both sides of 
the machine in connection with the shafts 
23 at the right and left is the same, as is 

60 

65 

the gearing used in connection with the 
shafts 20 at the center in the form 
illustrated. . . . • . 

Each gear 22 is provided with a pawl ar 

here 

rangement, in this case shown as a pair of 
pawls 30, each pressed by a spring as 31 
against the surface of a ratchet wheel 32. 
Each ratchet wheel is positively fixed to the 
shaft 23 and if for any reason the pawls 

the respective pinions 21 and 17. 

count of the relative sizes of the 

at this speed. 

1,441,707 
are caused to positively engage the teeth of 
the wheel they will positively drive the shaft 
23. However, in ordinary operation the 
pinion 21 drives the gear 22, at a certain 
speed and the mechanism which will now 70 
be described drives the shaft 23 at a higher . 
speed so that normally these pawls do not 
drive anything. It is to be understood that 
the pawls are located on all four of the 
gears 22 and on the two gears 18 and in 75 
each case they turn in the same direction, that is, forwardly. 
On each of the shafts 20, and also on the 

shaft 16 as stated above, there is another 
pinion 33 keyed to the shaft and larger than 80 

ls pln 
ion in each case, meshes with a gear 34 
which is a part of a differential. On ac 

pinions 
mentioned the gear 34 rotates faster than 85 
the gear 22 or gear 18 under normal condi 
tions. The gear 34 is fixed to a casing 35. 
which is mounted to rotate in ball bearings 
carried by brackets 36 on the frame, pref 
erably supported from the base thereof. 90 This casing carries a pair of transverse 
studs 37 in central alignment with each 
other and transverse to the two shafts 23 
or 20 as the case may be. On each of these 
studs 37 is a bevel gear 38 and each of these 95 
bevel gears meshes with two bevel gears 39 
located opposite each other fixed to the re 
spective shafts 23 or 20. . . . . . . 
This will be recognized as an ordinary dif- . . . 

ferential commonly used in automobiles and 100 
in various other arts. The rotation of the 
gear 84 at a speed greater than the gears 22 
carries the bevel gears or pinions 38 with it 

hen, the resistance is the . . 
same on both sides these two shafts will be 105 
rotated at the same speed by the positive 
planetary rotation of these two pinions 38. 
Although I have mentioned two, it will be 
obvious that four or any other convenient 
number can be used. These shafts 23, there- 110 
fore, are rotated normally at the same speed. 
The several drums 10 and 11 are thus rotated 
at the same speed if desired, but in the pres 
ent case at gradually higher speeds. The 
rotation of each of these drums and this lls 
driving mechanism is constant normally but 
let it be presumed that an increase in drag 
occurs on one of them, as for example, let 
us say, on the last drum to the left in 
Figs. 1 and 2. This might be caused by an 120 
increase in the diameter of the wire coming 
to it, due to faulty drawing in the pre 
vious machine, or to a hard spot in the 
wire or lack of proper, lubrication. Now 
the result of this drag is to put an un- 125 
usual resistance on the drum and tend to . 
retard the rotation of the first shaft 23 and 
the smallest bevel pinion 24, inasmuch as 
the last spur gear 22 at the left is the one 
relied upon for driving this drum in ques- 130 



0 

20 

30 

35 

40 

45 

50 

55 

60 

65 

3441,70? s 

tion. It is to be noted that during the nor 
mal operation the ratchet wheels 32 keyed 
on the shafts 23 have been rotating faster 
than these gears 22, which carry the pawls 
30. These pawls therefore, have performed 
no function, but have simply been rotating 
idly at a faster speed and therefore slip 
ping over the teeth of the ratchet wheel. 
Now the retarding of this left hand shaft 
23 results in the shifting of the differential 
in a manner that is well understood in the 
art. 
drives the left hand shaft 23, it allows the 
right hand shaft 23 to go more rapidly. The 
gear 22 on the left continues to rotate at 
its normal and ordinary speed while the 
shaft 23 tends to slow up. 
The result is that the ratchet pawl 30 on 

that gear, which under normal circum 
stances performs no function, will catch up 
with the slower rotating ratchet wheel 32 
and drive it positively at a lower speed than 
normal. This action will continue as long 
as the drag is not compensated for but as. 
soon as the difficulty stops the gear 34 will 
immediately take up the load and rotate both 
shafts 23 faster than the gear 22 and the teeth 
of the ratchet wheel 32 will immediately be 
seen to draw away forwardly from the pawls 
30 so that they again will continue to rotate 
idly over the teeth of the wheel32. This is 
the normal operation. 
Although I have described the operation 

of the left hand section and indicated how 
the parts drive the left hand drum 10 in case 
of difficulty, it is to be understood that all 
the shafts 23 and both of the shafts 20 are 
operated and controlled in exactly the same 
way. 

have shown in Fig. 4 a plan of a machine 
for driving six drums in the same way. In 
this case the changes are comparatively im 
material. The shafts 20 are merely length 
ened out and driven in the same way as be 
fore. In this case they do not directly sup 
port the spur pinions which drive the dif 
ferentials and the drums directly, but they 
are provided with a gear 41 which, in turn, 
meshes with a pinion 44 on an intermediate 
shaft 42. This shaft 42 is provided with 
four pinions 43 of one size and smaller than 
the pinion 44, the large pinion meshes di 
rectly with the gear 34. The two final driv 
ing shafts 23 are connected by an interme 
diate shaft 45 having two pinions 46 of the 
same size, one of which receives power from 
the shaft 23 through the gear 47, and the 
other of which drives at the same speed the 
other gear 34. In other words, two differen 
tials 35 are used, one for driving one drum 
and the shaft 45, and the other for driving 
two drums. On account of the use of a well 
known form of differential or any equiva 
lent thereof, no time is lost in resetting the 
parts or allowing them to get into position 

While the differential still positively 

for normal operation. This description re 
fers to the driving of the two shafts 20 and 
it will be obvious that the same operation 
takes place in driving either of the two pairs 
of shafts 23 from the shaft 20. 70 
In the form shown in Fig. 4 the two 

shafts 20 are driven in the same way as in 
Figs. 1 and 2. Each one of them also drives 
a shaft 42 at a constant speed through the 
gears 41 and pinions 44 keyed to this shaft. 
The several gears. 22, four of which are 
shown in each half of the machine, are thus 
driven positively just the same as the gears 
22 in the other figures. However, the gear 
41 and loose pinion 44 drive, a left hand 
differential gear 34 at a higher speed just 
as the differential gear 34 is driven in Fig. 
1. Furthermore, the right hand differential 
gear 34 is also positively driven at this 
higher speed through the gear 47 and the 
shaft 45 and gears 46. Therefore, each one 
of the three shafts connected with the bevel 
gears 24 to be operated thereby is controlled 
automatically in the same way as described 
above in connection with the four drum con 
struction. 

It is to be observed that I have provided 
a construction in which all the shafts in 
either form shown can be arranged in a 
plane at a low level in the bottom of the 
casing 14 and that all the differentials and 

80 

85 

90 

95 

other gears on these shafts can run in a bath 
of oil located in the bottom of the casing. 
I merely provide an oil hole 49 for re 
plenishing this supply and this will not have 
to be done except at very long intervals. By 
placing the gearing so far from the drums 
and in a large oil well I have eliminated 
the problems of heating and lubrication 
above mentioned and avoided the difficulties 
due, in many old constructions, to the draw 
-ing-through drums containing the driving 
gearing. 

In the form of the invention shown in 
the last sheet it is applied to a rolling mill 
for the purpose of rolling rods or wire, and 
I have shown it in connection with two pairs 
of rolls. It is to be understood, however, 
that it can be expanded in manners indi 
cated in the other figures to apply to a larger 
number. In this form the arrangement is 

100 

105 

.0 

5 

substantially the same as shown in Fig. 1 
having a motor 15 driving a shaft 16 on 
which are three gears. Two of these gears 
17 are of Small size, and one gear 33 is of 
larger size. They mesh respectively with 
gears 18 and 34. 
Each of these gears 18 is provided with a 

ratchet arrangement shown in Figs. 3 and 6, 
the details of which will not be described 
again. The two gears 18 are loose on two 
shafts 20 which are connected by a dif 
ferential shown as of the same type as in 
the other figures. These two shafts deliver 
power to bevel gears 50, each of which drives 

20 

25 

30 



5 

O 

difficulties with continuous rolling mill con 
struction have been yery similar to those en 
countered in connection with continuous Wire, 

20 

a shaft 51 having on it a gear 52 driving a 
gear 53 of the same size 
shaft 54. . . . 
On the two shafts 51 and 54 are the rolls 

55 between which the wire is drawn. The 
two rolls of a pair, of course, will rotate at 
the same speed, but the speeds of the rolls 

on a parallel 

of the two pairs will change automatically 
as in the case of the drawing machine. In 
this case, the wire is taken from a drum. 56, 
between the first two rollis 55 through a guide 
57, then between the second pair of rolls 55 
and delivered. . 
The results and advantages are substan 

tially the same as indicated above, as the 

drawing apparatus. In this construction i 
am enabled to drive each pair of rolls posi 
tively at all times and yet, in case of re 
sistance, encountered by one pair, they can 
slow up for a short period and be driven 

2 5 

30 
the resistance encountered by each in 
dividual pair of rolls. 

35 

40 

45 

50 

55 

modifications can be made in the details of 

60 

.65 

shaft, as 16 in Fig. 5, will be driven 
tively just as the first shaft 16 is in the 

This is an improvement over . 
the driving of all the differentials in a single 

That would 
easily. 

at a lower speed but still positively. The 
wearing out of the surface of friction driv 
ing devices is of course eliminated and the 
impossibility of properly lubricating such 
frictional driving devices does not arise. 
The drive is always positive and the changes 
take place automatically in accordance with 

The provision of a separate shaft for driv 
ing each pair of drawing through drums or 
each pair of couples of rolls is an important 
feature of this invention. In that way each 
of these separate shafts 20, 42 or 45 can be 
driven in connection with another through 
an additional differential. Or, if only two 
pairs of rolls are being driven, the separate 

OS 

other forms. 

series, because in that case all the resistance 
would have to be borne by the first one. 

prevent that one working 
If too much total resistance were 

encountered all along the line the first dif 
ferential would be likely to work so hard 
as to cause breaks in the wire, particularly 
if fine wire were being drawn. 

It is to be understood, of course that this 
invention is not limited to the driving of any 
particular number of drums or rolls nor to 
the particular kind of differential illustrated. 
I am aware of the fact also that many other 
construction of the parts without departing 
from the scope of the invention as expressed 
in the claims. Therefore, I do not wish to 
be limited in these respects but 
What I do claim is: - 
1. In a wire working machine, the com 

bination of a set of rotary devices for han 

1,441,707. ' 
idling a single length of wire and delivering 
it from one to another in a continuous man 
ner, a separate shaft for driving each of 
said devices positively, a wheel loose on each 
of said separate shafts, a differential direct 70 
ly connected to two of said shafts, means for 
driving said differential at a higher speed 
than that of the separate shafts, and means 
connected with said wheels for picking up 
and positively driving their respective shafts 
therefrom at a lower speed, whenever they 
meet resistance enough to slow them down through the differential. 

2. In a wire working machine, the com 
bilation of a pair of rotary devices for han 
dling a wire in a continuous manner, a sepa 
rate shaft for driving each of said devices 
positively, a third shaft, means for driving 
the third shaft positively, a gear loose on 
each of said separate shafts, a differential 

8 

85 
connected with said separate shafts, means 
connected with the third shaft for positively 

separate shafts will be driven by the differ 
ential normally and positively, and means 
connected with said gears for picking up 
and positively driving their respective shafts 
at a lower speed, whenever they encounter 
abnormal resistance. . . . 

8. In a wire drawing machine, the com 
bination with a set of drawing-through 
drums, and shafts therefor, of means forro 
tating each drum at its normal speed com 
prising a set of differential gearing con 
nected to directly drive two shafts and per 

driving said gears and for driving said dif 
ferential at a higher speed, whereby said 

90 

95 

100 

mit either of the drums to slow down under 
excessive strain, and means for automatical 
ly driving the slowed drum positively and 
individually and independently of the differ 
ential gearing at a lower speed than normal. 

4. In a continuous wire drawing machine, 
the combination with the drawing-through 
drums and separate shafts therefor, of a set 
of differential gearing connected with said 
shafts to drive two of them normally at 
predetermined speeds, but capable of al 
lowing either of said two to slow up when 
excessive resistance is applied to it, without 
interrupting the rotation of the other of 
the two by the differential, and means for 
automatically driving the slowed shaft posi 
tively and independently of the differential 
and of the other separate shaft. 

5. In a continuous wire working machine, 

105 

110 

115 

20 
the combination with a set of rotary wire 
handling devices and the same number of 
separate shafts, each having means for posi 
tively driving one of said devices, certain 
of said shafts, being located end to end, a 
set of differential gearing connected with the 
adjacent ends of each two of said shafts so 
located as to drive, both of them normally at equal predetermined speeds, but capable 
of allowing either of them to slow up when 

125 

30 
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excessive resistance is applied to it, without 
interrupting the rotation of the other shaft 
by the differential, and means for automati 
cally taking up the driving of the slowed 
shaft and driving it positively and inde 
pendently of the differential as long as the 
resistance continues to act. 

6. In a wire working machine, the com 
bination with a pair of separate shafts ar 
ranged end to end, and rotary devices for 
handling and advancing a wire continuous 
ly, a third shaft, means for driving the 
third shaft positively, a gear loose on each of 
said separate shafts, a differential connected 
with said shafts, means connected with the 
third shaft for driving said gears and for 
driving said differential at a higher speed, 
whereby said shafts will be driven by the 
differential normally and positively, and 
means connected with said gears for picking 
up and positively driving their respective 
shafts at a lower speed, whenever they en 
counter abnormal resistance. 

7. In a continuous rolling mill, the com 
bination with a plurality of pairs of rolls 
arranged in series, a shaft geared to drive 
both rolls of each pair positively, a set of 
differential gearing connected with said 
shafts to drive them normally at predeter 
mined speeds, but capable of allowing 
either of them to slow up when excessive 
resistance is applied to it, without inter 
rupting the rotation of the other by the 
differential, and means for automatically 
driving the slowed shaft positively and in 
dependently of the differential and of the 
others of said separate shafts. 

8. In a wire working machine, the com 
bination of a pair of rotary devices for 
handling a wire in a continuous manner, 
a separate shaft for driving each of said 
devices positively, a third shaft, means for 
driving the third shaft positively, a gear 
loose on each of said separate shafts, a dif 
ferential connected with said shafts, a 
gear for driving the differential, two equal 
gears on the third shaft for driving said 
loose gears, a larger gear on the third shaft 
for driving said differential at a higher 
speed, whereby said shafts will be driven by 
the differential normally and positively, and 
means connected with said gears for pick 
ing up and positively driving their respec 
tive shafts at a lower speed, whenever they 
encounter abnormal resistance. 

9. In a continuous wire working machine, the combination with a plurality of rotary 
wire handling devices and the same number 
of separate shafts arranged in pairs located 
end to end, each shaft having means for 
positively driving one of said devices, a 
single set of differential gearing positively 
connected to the adjacent ends of each pair 

them normally 

5 

of said shafts arranged to drive them nor 
mally at equal predetermined speeds, but 
capable of allowing either of them to slow 
up when excessive resistance is applied to 
it, without interrupting the rotation of the 
other shaft by the differential, a gear loose 
on each shaft of each pair having normally 
inoperative means for automatically taking 
up the driving of the slowed shaft and driv 
ing it positively independently of the dif 
ferential as long as the resistance continues 
to act, a third shaft, two gears on the third 
shaft for driving each pair of separate 
shafts, and a third gear on the third shaft 
connected to drive the differential positively 
at a higher speed. 

10. In a wire working machine, the com 
bination of a plurality of rotary devices for 
handling a single length of wire and de 
livering it from one to another in a con 
tinuous manner, a plurality of pairs of 
separate shafts each pair connected to drive 
two of said devices positively, a gear loose 
on each shaft of said pair of separate shafts, 
a single differential connected with both of 
said shafts and comprising a third gear, 
means for driving said loose gears posi 
tively, means for driving said differential 
gear at a higher speed, and means con 
nected with said loose gears for picking up 
and positively driving their respective 
shafts therefrom at a lower speed, when 
ever said separate shafts meet resistance 
enough to slow them down through the dif 
ferential. 

11. In a wire working machine, the com 
bination of a plurality of rotary devices for 
handling a single length of wire and de 
livering it from one to another in a con 
tinuous manner, a plurality of pairs of 
separate shafts, each pair connected to drive 
two of said devices positively, a gear loose 
on each shaft of said pair of separate 
shafts, and a single differential connected 
with both of said shafts. 

12. In a continuous wire working ma 
chine, the combination with a plurality of 
rotary, wire handling devices and the same 
number of separate shafts arranged in pairs 
located end to end, each shaft having means 
for positively driving one of said devices, 
and a single set of differential gearing posi 
tively connected to the adjacent ends of 
each pair of said shafts arranged to drive 

at equal predetermined 
tively connected to the adjacent ends on 
them to slow up when excessive resistance 
is applied to it, without interrupting the 
station of the other shaft by the differen 

tial. 
In testimony whereof I have hereunto 

affixed my signature. 
CHARLES H. OSLUND. 
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