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UNITED STATES PATENT of FICE. 
Louis E. BRINKMAN, of GLENRIDGE, NEWJERSEY, ASSIGNOR, BY MESNE AssIGN 

RIENTS, TO GENERAL SEAMLESS TUBE COMPANY, OF BLOOMFIELD, NEW JERSEY, 
A CORORATION ODEAAE-3. 

R418,698. Specification of Letters Patent. 

TUBE AND ROD TAPERING. 
EPatented June 6, 1922. 

Application filed February 11, 1919. Serial. No. 276,321. 
To all whom it may concern: 
Be it known that I, Louis H. BRINKMAN, 

a citizen of the United. States of America, 
residing at . Glenridge, Essex County, and 

5 State of New Jersey, have invented new and 
useful Improvements in Tube and Rod 
Tapering, of which the following is a speci 
fication. . . 

This invention relates to the drawing of 
rods or tubes by means of ball dies and es 
pecially to such drawing where the radius 
of the die is varied as the work progresses 
through it so that the work may be made 
longitudinally tapering or otherwise to vary 

15 in diameter or thickness or both. It is to 
be understood, however, that the invention 
is not limited to tapering. or forming the 
work of varying diameters or thickness, nor 
to ball dies, as it may have other applica 
tions. 

It is one object of the present invention to 
provide means whereby the diameter of the 
pass is varied in a pre-determined ratio to 
the longitudinal movement of the die and 
work with relation to each other. 
As further object of the invention is to 

provide means for automatically effecting 
the variation of the diameter of the pass. 
A further object of the invention is auto 

matic means for varying the diameter of the 
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pass, this means being operated by the rela 
tive movement of the pass and work. 
A further object of the invention is to 
rovide an improved structure of adjustable p 

35ibal die. - 
Other and ancillary objects of the inven 

tion will appear hereinafter. 
In the accompanying drawings which ill 

lustrate the invention 
Figure 1 is a side elevation of apparatus 

embodying the invention; 
Fig. 2 is a top plan view of the apparatus of Fig. 1; 
Fig. 3 is a central longitudinal section on 

45 an enlarged scale of the die and adjacent 

40 

parts, the remainder of the apparatus being 
broken away, this section being taken on the 
line 3-3 of Fig. 4, and 

Fig. 4 is... a section on the line 4-4 of 
50 Fig. 3. ' - o . 

Referring to the drawings, the apparatus 
comprises a bed 1 suitably supported by 
blocks or legs 2 and 3. Upstanding from the 
bed at one end is a bracket or head-piece 4 

crease, its diameter. 

from which extend rods or bars 5, 6, 7 and 55 8, these bars extending through other up 
rights 9 and 10, which support a hydraulic 
cylinder 11. The piston rod 12 of the hy 
draulic cylinder has secured to it a cross 
head 13 to which are secured bars or rods 
14 and 15 which are also secured to the cas 
ing 16 of the ball die which is slidably 
mounted upon the bars 5, 6, 7 and 8 so that 
the die may be slid longitudinally of the 
machine by means of the hydraulic cylinder 
which may be supplied with fluid and con 
trolled in a manner well understood. 
The casing 16 of the die has a central 

opening 17 through which the work 18 may 
be passed. About this opening is an in- 70 
turned flange 19 which has mounted within 
it a hard steel ring 20 forming a lateral 
bearing surface for the series of hard steel 
balls 21 which contact with the work and 
form the working members of the die. On 75 
the opposite side of the series of balls, is a 
similar hard steel ring 22 mounted in the 
inturned flange 23 of the circular head 24 
which is screwed into the casing. By turn 
ing this head in one direction or the other, adjustment of the distance between the rings 
20 and 22 may be made so that they may be 
adapted to the desired fit of the balls. It 
will be noted that the inner edges of the 
rings 20 and 22 project inwardly of the die 
beneath the centers of the balls so that the 
balls are prevented from falling out of the 
die. Encircling the series of balls is a ring 
25 having its interior surface which bears 
upon the balls tapered longitudinally of the 90 
work so that by shifting this ring lot 
dinally, the balls are either forced inwardly 
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r so as to decrease the diameter of the pass or 
are allowed to move outwardly so as to in 

The ring 25 is pro 
vided, upon its outer periphery, with a se 
ries of circumferential teeth 26 with which 
mesh, upon opposite sides of the ring, spur 
gears 27 and 28 which are respectively fixed 
upon the shafts 29 and 30 rotatably mounted 100 
in the die casing. Each of the gear teeth 

95 

26 extends around an entire circumference 
so that no matter how much the ring 25 can 
shift circumferentially it will not be dis 
engaged from the gears 27 and 28. 

Fixed to the shafts 29 and 30 are arms 31 
and 32 which are respectively pivoted to 
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the ends of links 33 and 34 which are 
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also pivoted to the frame at 35 and 36. 
The result is that as the die or pass is lon 
gitudinally moved the shafts 29 and 80 are 
rocked so as to shift the ring 25 longitudi 
nally, it being in one direction or the other 
according to the direction of movement of 
the die. The movement of the ring 25 is or 
dinarily very small in comparison to the 
movement of the die and the apparatus re 
ferred to constitutes a reducing motion 
whereby this result is effected. It will be 
seen, however, that the movement of the 
ring 25 bears a certain pre-determined rela 

15 tion to the movement of the die and this may be made any that is desired by a proper 
adjustment. A convenient manner of effect ing the adjustment is provided in the pres 
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ent instance by providing a plurality of 
holes. 35' and 36 in the arms 31 and 32 re 
spectively whereby the arms 33 and 34 may 
be pivoted. By suitably selecting the holes 
the lengths of the arms 31 and 32 may be 
made any desired which will produce the de 
sired ratio of movement of the ring 25 to 
that of the die. 
The work, such as the tube 18 is tightly 

gripped in a suitable chuck 37 which secures 
the work to the shaft of an electric motor 38. 
This motor may be of any suitable type, 
either alternating or direct current and is 
supported by having its frame slidably 
mounted upon bars, 5 and 6. It is held 
against longitudinal movement during the 
drawing operation by means of the thrust 
bearing 39 into which extends the motor 
shaft. w 

... To steady the work, a plate or collar 40 
is removably secured to the head 24, this 
plate having a central hole adapted to 

40 loosely fit the work. Different diameters of 
work may be accommodated by removing the 
plate 40 and introducing another one of suit 
able size whenever the diameter of the work 
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duced into the die, the motor 38 may 

changes. 
A series of PS 41 extend through the 

die casing and afford a means whereby cool 
ing fluid, as water may be introduced upon 
the advanced side of the balls, that is, the 
side of the balls after the work has been op 
erated upon by the pass. The water so in 
troduced trickles down and cools the tube 
immediately after it has been reduced by 
passing under the balls, thereby causing it to 
hold its shape and not be crushed by the in 
ward movement of the balls to decrease the 
succeeding sections in the tapering opera 
tion. , 
The operation of the apparatus may be 

briefly traced as follows 
The tube to be tapered having been se 

cured in the chuck 37 and the work intro 
be 

started in to rotation and the fluid pres 
sure cylinder 11 operated to draw the pass 

ing 
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longitudinally of the work. The tube will 
thus be reduced as the pass is drawn along 
it and to a decreasing diameter, because as 
has been indicated above, the movement of 
the die along the work causes a shifting of the 
ring 25 so as to force the balls 21 inwardly. 70 
When a length of tube has been operated 
upon to a desired extent, the work may be 
removed and the die returned to its left 
hand position (see Figs. 1 and 2), a new 
length of tube placed in position and the op 
eration as described repeated indefinitely. 
While the invention has been illustrated in 

75 

what is considered its best embodiment, it 
may have other embodiments without de 
parting from the spirit and is not, therefore, 
limited to the structure shown in the draw 
ings. - - - 

What I claim is 
1. In metal drawing apparatus, the com 

bination with a frame of a motor thereon, a 

80 

85 
chuck driven thereby for securing the work 
in driving relation to the shaft of said mo 
tor, said work being co-axial with said shaft, 
a thrust bearing for resisting longitudinal 
movement of said shaft and work, a die or 
pass adapted to act upon the work and com 
prising a casing, balls encircling the work 
and ball positioning means comprising a 
ring encircling the balls and having its ball 
engaging surface tapered longitudinally of 
the work, gear teeth upon said ring, a gear 
engaging with said gear teeth, a shaft 
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mounted in said casing and upon which said 
gear is mounted, a crank arm extending 
from the last mentioned shaft, a link from 
said crank arm to said frame, a fluid pres 

O 

sure cylinder and means connecting said die. 
or pass with said cylinder for moving 
said die along said frame. 

2. In metal drawing apparatus, the com 
bination with means for supporting the 
work, of a die or pass through which the 
work is passed, means for relatively moving 
said pass and work longitudinally of the 

the 

latter, means for relatively rotating the 
work and pass, said pass comprising a se 
ries of balls to encircle the work and posi 
tioning means for said balls, said positioning 
means comprising a ring encircling the balls 
and said ring being adapted to move the 
balls inwardly as it is moved longitudinally 
of the work and means for moving the said 
ring longitudinally of the work in a pre-de 
termined ratio to the relative longitudinal 
movement of the pass and work. 

3. In metal drawing apparatus, the com 
bination with means for supporting the 
work, of a die or pass through which the 
work is passed, means for relatively mov 

said pass and work longitudinally of 
the latter, means for relatively rotating the 
work and pass, said pass comprising a se 
ries of balls to encircle the work and po 
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sitioning means for said balls, said posi 
tioning means comprising a ring encircling 
the balls and said ring being adapted to 
move the balls inwardly as it is moved lon 
gitudinally of the work and means includ. 
ing a reducing motion for moving the said 
ring longitudinally of the work in a pre 
determined ratio to the relative longitudinal 
movement of the pass and work, the said re 
ducing motion producing a less movement 
of the ring than the corresponding move 
ment of the pass with relation to the work. 

4. In metal drawing apparatus, the com 
bination with means for supporting the 
work, of a die or pass through which the 
work is passed, means for relatively moving 
said pass and work longitudinally of the 
latter, means for relatively rotating the 
Work and pass, said pass comprising a se 
ries of balls encircling the work and posi 
tioning means for said balls, and means for adjusting the said positioning means in a 
predetermined ratio to the relative longi 
tudinal movement of the pass and work, to 
force said balls inwardly. 

5. In metal drawing apparatus, the com 
bination with means for supporting the 
work, of a die or pass through which the 
work is passed, means for relatively moving 
said pass and work longitudinally of the lat 
ter, means for relatively rotating the work 
and pass, said pass comprising a series of 
balls encircling the work and positioning 
means for said balls, and means for adjust 
ing the said positioning means comprising 
a connection between said positioning means 
and the frame of the apparatus whereby the 
relative longitudinal movement of the die 

8 
and work causes movement of said position 
ing means to vary the diameter of the die. 

6. The combination with a pass compris 
ing a series of balls adapted to act upon the 
work and a ball raceway including a ta 
pered ring encircling the balls and longi 
tudinally movable with relation to the re 
mainder of the raceway, a support on which 
the pass is slidable axially of the pass, means 
for rotating the work in said pass, means 
for moving said pass longitudinally and 
means for moving said tapered ring to vary 
the diameter of the pass. 

7. The combination with a pass compris 
ing a series of balls adapted to act upon the 
work and a ball raceway including a tapered 
ring encircling the balls and longitudinally 
movable with relation to the remainder of 
the raceway, a support on which the pass is 
slidable axially of the pass, means for ro 
tating the work in said pass, means for 
moving said pass longitudinally and means 
operated by relative movement of the pass 
and work for longitudinally moving said 
tapered ring to vary the diameter of the 
pass. 

8. A ball die comprising a casing, a series 
of balls within said casing, a raceway for 
said balls comprising a ring on said casing 
at each side of the said series of balls and a 
longitudinally tapered ring encircling said 
balls and gearing engaging with the last 
mentioned ring to adjustably position it longitudinally of the die. 

In testimony whereof I have signed this 
specification this 31st day of January, 1919. 

LOUIS H. BRINKMAN. 
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