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Patented Dec. 16, 1941 2,266.407 

UNITED STATES PATENT OFFICE 
WIREDRAWING MACHINE 

Carl O. Bruestle, Rahway, N. J., assignors to 
Elevator Supplies Company, Incorporated, 
Rahway, N.J., a corporation of New Jersey 

Application September 21, 1939, Serial No. 295,884 
(C. 205-13) 8 Cairns. 

This invention relates to means for sealing 
openings in walls, partitions and the like, through 
which rotary shafts extend, and provides im 
provements therein. 

It is important in many kinds of machinery, to 
seal the bearings and driving parts of shafts and 
spindles from the working parts or ends thereof. 
In wire drawing machines, for example, spin 

dles are used which extend through casing walls 
or partitions which usually also carry the bear 
ings for the spindles. The ends of the spindles 
which project through the wall have drums or 
pulleys thereon, which, through frictional con 
tact with loops of wire thereon, draw the wire 
through the drawing dies. The friction of the 
wire passing through the dies, and also the con 
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ventional slip of the wire on the drums, generates . 
a very considerable amount of heat, and there 
is also some metal dust created by the drawing 
operation. To cool the dies and the drums, jets 
or sprays of a suitable liquid are constantly played 
on these parts during the operation of the ma 
chine. These liquids are solutions of various 
composition best suited to the work being per 
formed, and usually contain water, tallow and 
soap. The function of these liquids is to cool and 
lubricate the dies. The nature of these solutions 
is different from that of the oil which is used for 
lubricating the bearings and dies. Consequently 
pollution of the oil by a flushing Solution, and 

ing of a wire drawing machine, having a drum 
on the end which projects into the wire drawing 
compartment of the machine. 

Fig. 2 is an enlarged detail view illustrating in 
longitudinal section a part of the sealing means 
shown in Fig. 1. 

Fig. 3 is a detail view in transverse section, 
illustrating on a still larger scale, a part of the 
structure shown in Fig. 2. 

Fig. 4 is a view similar to Fig. 1, illustrating a 
second embodiment of the invention. 
. Referring to said drawing, numeral fo desig 
nates a wall or partition having an opening 2 
therein. Numeral 4., designates a spindle pro 
jecting through said opening and having its 
driven end 6 on one side of the partition 0, 
the "oil side,' and its working end f, on the op 
posite side of said partition, the "solution side." 
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vice versa is inimical to the proper functioning . 
of both the oil and the flushing Solution. The 
oil and the flushing solution have a capacity to 
creep along the shaft, and also the heat gen 
erated by the machine vaporizes some of the oil 
and the flushing solution. There has been con 
siderable difficulty in sealing the opening through 
which the shaft or spindle passes, and maintain 
ing a proper and satisfactory separation of the 
oil and flushing solutions. 1. 
The present invention provides a means for 

sealing the opening through which a shaft or 
Spindle passes, against interchange of liquid and 
vapor in a highly effective way. It provides a 
highly efficient sealing means, there being little, 
if any, friction between the parts of the seal, and 
thereby providing a virtually frictionless seal. 
The means are also of simple construction, and 
are readily assembled and disassembled, thus fa 
cilitating installation and repairs to the machine 
when it is necessary to remove the seal. 
Two embodiments of the invention are illus 

trated in the accompanying drawing, wherein: 
Fig. 1 is a transverse vertical section showing 

a spindle passing through a partition in the cas 
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As here shown, the working end . . of the spin 
dle has a drum or pulley 20 fixed thereon which 
functions to draw wire through dies (not shown). 
A bearing 22 for the spindle. (here shown as 
a ball bearing) may be supported in the opening 
2 in Wall to through which the spindle 4 ex 

tends. 
. On the oil side of the partition 0, the spindle 
and the driving parts thereon are lubricated with 
oil, usually with jets of oil which bathe the driv 
ing parts. On the opposite, or solution side of 
the partition 0, the drum 20 (and also the dies 
and other parts contained in the same compart 
ment with the drum) is flushed by jets or sprays 
of cooling and lubricating solution. The oil and 
the solution are projected with considerable force 
toward the opening 2, and they also have con 
siderable capacity to creep lengthwise of the spin 
dle. The heat generated from the working of the 
machine produces vapors of the oil and of the 
solution in the respective compartments, and the 
vapors are capable of passing from one side to 
the other of the partition, through any small 
opening which may exist therein. As heretofore 
stated, oil from the oil side would pollute the 
Solution on the solution side, and vice versa. 
Condensation of vapors from one side on the 
opposite side would pollute in the same way that 
the liquid would pollute. 
Improved means are provided for preventing 

the passage of cooling and lubricating solution, 
and vapors thereof, from the solution side of the 
partition fo to the opposite or oil side thereof, 
and vice versa. This means comprises circum 
ferential grooves and ribs or projections fitting 
within the ribs, the grooves and ribs being pro 
Wided On opposite adjacent parts of the wall 10 

  



2 
and the shaft , so that there is relative moves 
ment between the grooves and the ribs. The 
grooves are of a size to provide a slight clearance 
between them and the sides of the ribs. In the 
embodiment shown the grooves may be formed 
in a part 25 mounted on the spindle 4 and ro 
tating therewith and having one or more circum 
ferential grooves therein. As here shown, there 
may be two sets of grooves 27 and 29. Projecting 
into the groove or sets of grooves are sets of sta 
tionary ribs 3, 33. These ribs 3, 33 may be 
split rings which press tightly against and make 
close contact with a part 35 of the partition wall 
O overhanging and surrounding the grooved 

part 25. The part 35 as here shown, may be a 
separately formed annulus fastened to the parti 
tion walls in a suitable manner, as by screws, 
as shown. The split rings 3, 33 bear with an 
elastic pressure against the inner face of the an 
nulus and make a tight and close fit therewith. 
A clearance on the order of a thousandth of an 

inch more or less, is provided between the rib or 
ring 3, 33 and the sides 40, 4 and the bottom 
42 of a groove 27, 29. The dimensions of the 
grooves and of the projections or rings are such 
as to provide capillaries between the sides of the 
rib or ring and the sides of the groove. The 
clearance between the stationary rings 3 and the 
grooves in the rotating part 25 allows the shaft 
to run free, thereby avoiding friction and effect 
ing a considerable increase in the efficiency of the 
machine. The film strength of liquids is utilized 
in conjunction with the capillaries in providing a 
seal between the rings and the rotating part 25. 
Initially a film, as lubricating oil is placed in the 
grooves. It exists as a thin film in the space be 
tween the sides of the grooves and the ribs, and 
the strength of a liquid in the form of a thin 
film holds it within the grooves. Even though 
solution from the solution side may creep into : 
grooves adjacent to the solution side, it also will 
have film strength and will be held tenaciously 
within the clearance or space between the sides 
of the grooves and the rings. The Solution in 
the capillary will adequately act as a lubricant to 
reduce friction in case of any slight end-play of 
the spindle or shaft which may bring the rings 
into slight contact against the sides of the grooves. 

Spindles or shafts running at very high Speeds, 
2500 revolutions per minute, will be so efficient in 
throwing liquid therefrom by centrifugal action, 
that there will be little if any load Or accumula 
tion of liquid at the sides of the grooves, from 
either the oil side or from the solution side, and 
it has been found in practice that capillary action 
in the grooves 27, 29 satisfactorily stops the flow 
of liquid (and also vapors) from one side of the 
wall or partition 0 to the other, in machines in 
which the spindle turns at high speeds. 
With machines having spindles or shafts turn 

ing at lower speeds it has been found advan 
tageous to provide slingers at one or both sides 
of the grooves 27, 29 to prevent a flooding of the 
spindle adjacent the grooves 27, 29. As shown in 
Fig. a disk 50 may be provided on the spindle 
adjacent the grooved part 25, and fixed to the 
spindle or shaft so as to rotate therewith. The 
periphery of the disk may be rounded or pointed 
as indicated at 52 to facilitate the throwing there 
from of liquid under the action of centrifugal 
force. The disk 50 is also preferably provided 
with a flange 5 which overhangs a portion of the 
annulus 35 fixed to the wall 0, and thereby 
shields the part 25 having the grooves 2, 29 
therein from access of liquid projected toward 
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2,266,40? 
the shaft or spindle in the form of jets or spray. 
The disk 50 may also be provided on its side 

which faces the wall, with a lipped projection St, 
and the annulus 35 may be provided with an 
annular groove 58 within which the looped pro 
jection 56 runs. The looped projection 56 acts 
to sling into the groove 58, liquid which may have 
entered or crept between the flange 54 and the 
adjacent edge of the annulus 35. Liquid slung 
into the groove 58 flows to the underside and then 
on to the underside of projection 52 on disk 50, 
from whence it will drain of through slot 500. 
In machines having spindles which travel at coin 
paratively low speeds, Some liquid Creeps beyond 
the singers, and when it accumulates at the 
sides of the grooves 27, 29, will penetrate beyond 
these grooves, and the capillaries provided there 
in in conjunction with the rings and 3. To 
take care of the slight amount of liquid which 
may creep beyond the grooves, the part 25 may 
be provided with a pointed rib 59 as illustrated in 
Figs. 1 and 2. The rib 59, by reason of its ro 
tation with the spindle 4, will sling liquid against 
the inner face of the annulus 5. The liquid 
slung against he inner face of the annulus 35 
will run down to its lower portion, and at the 
lower part of the annulus 5 an opening 6 is 
provided, through which liquid may escape. The 
opening 6 has a waste pipe 63 connected there 
with which leads the liquid away from the ma 
chine, as this liquid may consist in part of oil 
from one side and solution from the other side 
and should not be returned to either side of the 
machine. 
Referring to Fig. 4, a slinger Tequite similar 

to the slinger 50 illustrated in Fig. 1, is pro 
vided adjacent the grooves 2 on the solution side 
of the wall 0. The slinger 7 may have the form 
of a disk having a peripheral flange 2 which 
overhangs the annulus 35 and acts as heretofore 
explained, to prevent the direct access of liquid 
projected toward the spindle. A slinger may also 
be provided adjacent the grooves on the oil side 
O. This slinger may have the form of a disk 

75 running in or adjacent a groove in the 
stationary part surrounding the slinger. A hole 
Te may be provided at the lower part of the 
groove TT to return oil to the oil side of the 
wall. 
To prevent seepage of liquid and vapors which 

may creep past the grooves 27, 2, as 'an al 
ternative to the projecting rib 59 (slinger) of 
Fig. 1, I may provide a groove 8 in the part 
25, between the sets of grooves 27, 29 therein. 
This groove is connected with a valved fitting 
83 through which grease may be forced into the 
groove 8 and a ring or packing of grease formed 
between the rotary part. 25 and the stationary 
annulus 35. The ring of grease in the groove 
will stop passage of cooling solution and oil, and 
vapors thereof, from one side to the other of 

At the same time it provides a 
virtually frictionless packing between the rotat 
ing part 25 and the fixed part 3. 
The invention may receive other embodiments 

than those herein specifically illustrated and de 
scribed. 
What is claimed is: 
1. In a machine comprising two compartments 

in each of which a liquid is used which pollutes 
the liquid in the other compartment when the 
liquids are mixed, a separating wall or partition 
having an opening therein, and a shaft or spindle 
projecting through said opening, said shaft hav 
ing a working part on one side of said parti 
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tion and its driven end and bearing on the oppo 
site side of said partition, a frictionless liquid 
and vapor seal between said partition and said 
spindle, for preventing an interchange of liquid 
and vapor from one side of said partition to the 
other, comprising sets of circular grooves in One 
of said parts and circular ribs on the other of 
said parts, one set being on the solution side of 
said partition and the other on the oil side of 
said partition, said ribs projecting into said 
grooves with a small clearance so as to provide 
capillaries between the sides of the grooves and 
the ribs, and means intermediate said sets of 
circular grooves and ribs for intercepting passage 
of liquid or vapor escaping from said sets of 
grooves and ribs, in either direction toward said 
intercepting means. ' ' 

2. In a machine comprising two compartments 
in each of which a liquid is used which pollutes 
the liquid in the other compartment when the 
liquids are mixed, a separating wall or partition 
having an opening therein, and a shaft or spindle 
projecting through said opening, said shaft hav 
ing a working part on one side of said partition 
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and its driven end and bearing on the opposite 25 
side of said partition, a frictionless liquid and 
vapor seal between said partition and said spin 
dile, for preventing an interchange of liquid and 
vapor from one side of said wall to the other, 

3 
4. A machine according to claim 1, further 

comprising a plate fastened to said shaft, at one 
side of said partition, adjacent a set of capil 
laries, acting to sling liquid falling or creeping 
thereon to remove it from the vicinity of the 
capillaries. m 

5. A machine according to claim 1, further 
comprising a plate fastened to said shaft, at One 
side of said partition, adjacent a set of capil 
laries, acting to sling liquid falling or creeping 
thereon to remove it from the vicinity of the 
capillaries, said plate further having a circular 
fiange overhanging a part of said partition and 
arranged to hinder access to the space adjacent 
a set of capillaries, of jets or spray projected 
toward the shaft. 

6. A means according to claim 2, further con 
prising a plate fastened to said shaft, at one 
side of said partition, adjacent a set of capil 
laries, said plate having a circular flange over 
hanging a part of said wall arranged to prevent 
access to the space adjacent the capillaries of 
jets or spray projected toward the shaft, and 
said plate further acting to sling liquid falling 
or screeping thereon to remove it from the vil 
cinity of the capillaries, and said plate having 
a circular lipped projection on its side facing said 
wall and said wall having a circular groove in 
which said lipped projection runs, said lipped 

comprising sets of circular grooves in one of said 30 projection acting as a slinger. 
parts and circular ribs on the other of said parts, 
one set being on the solution side of said partl 
tion and the other on the oil side of said parti 
tion, said ribs projecting into said grooves with 
a small clearance so as to provide capillaries 
between the sides of the grooves and the ribs, 
and a circular projection on said shaft between 
said sets of grooves arranged to act as a cent 
trifugal slinger to throw of liquid creeping past 
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7. A machine according to claim 1, wherein 
said intercepting means comprises a groove be 
tween said sets of capillaries and means for ad 
mitting and holding grease in said groove to pro 
vide a ring or packing of grease between the 
rotary shaft and the wall intermediate said sets 
of capillaries. 

8. A machine according to claim 1, further 
comprising plates fastened to said shaft on each 

said capillaries, and a waste duct opening into 40 side of said partition, adjacent the outer end of 
the space between said sets of capillaries for 
carrying off to waste liquid slung from said 
slinger so as not to pollute the liquids on either 
side of said wall. 

3. A machine according to claim 2, wherein 
said circular ribs have the form of split elastic 
rings. 
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each set of capillaries, acting to sling liquid 
falling or creeping thereon to remove it from the 
vicinity of the capillaries facing each compart 
ment. 

CAR. O. BRUESTLE. 

  


