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Application filed May 4, 1895, Serial No. 548,102, (No model.) 

To all, whom it may concern: 
Beit known that I, CHARLES DELOS RICE, 

a citizen of the United States, and a resident 
of the city and county of Hartford, State of 

5 Connecticut, have invented certain new and 
useful Improvements in Apparatus for Draw 
ing Tubes, of which the following is a speci 
fication, reference being had to the accompa 
inying drawings, forming a part hereof. 
This invention relates to the manufacture 

of tubes from other roughly-formed tubes or 
hollow ingots, and it has for its object par 
ticularly to provide for the variation at will 
of the thickness of the walls of the tube as 

15 the latter is being formed. 
The invention consists in improved appa 

ratus for effecting the desired result, and I 
have herein shown and described a certain 
form of mechanism which is well adapted for 

20 the practice of the invention; but it will be 
understood that, except as may be pointed 
out in some of the claims, the invention is 
not to be limited to the particular form of 
mechanism shown and described herein, such 

25 form being merely a preferred form and serv 
ing to illustrate the principle of the inven 
tion. . . . 

In the accompanying drawings, in which, 
as stated, a preferred form of apparatus has 

3o been illustrated, Figure l is a partial plan 
view of such apparatus, parts being broken 
off to save space and parts being also shown 
in horizontal section, in order to enable the 
construction thereof to be shown more clearly. 

35 Fig. 2 is a side elevation of the same, the sup 
ply-pipe for the motive fluid being repre 
sented in section. Fig. 3 is a transverse sec 
tion of the controlling-valve hereinafter re 
ferred to, the scale being considerably larger 
than that of Figs. 1 and 2. Fig. 4 is a longi 
tudinal central section thereof on a vertical 
plane, indicated by the line 44 of Fig. 3 Fig. 
5is alongitudinal central section thereof upon 
a horizontal plane, indicated by the line 55 of 
Fig. 3. Fig. 6 is a view in elevation of the in 
ner Valve-plug removed from its seat. 
In the form of apparatus shown in Figs. 1. 

and 2 of the drawings the die or other device 
for drawing tubes is represented at A as car 

5oried by a suitable support B, which forms a 

O 

45 

part of the usual draw-bench, the ways of 

which are indicated at CC. A draw-head D 
may be arranged to travel on said ways and 
to be operated by any suitable means, which 
it is not necessary to illustrate or describe 55 
herein. The draw-head is adapted to engage 
the tube to be drawn, and is represented as 
having formed in its face a recessd, which 
enlarges inwardly and receives the gripping 
blocks or jaws d' d', which are adapted to 6o 
grip the end of the tube indicated at E. A 
solid plug d° may be inserted in the end of 
the tube before it is introduced into the grip, 
in order to guard against the collapsing of 
the same. 
The parts thus far referred to may be of 

any usual or suitable construction, the pres 
ent invention not being directly concerned 
there with. 
A triblet or mandrel is adapted to be in- 7o 

serted within the tube E to be drawn and to 
form with the die or other drawing device A 
a substantially annular opening through 
which the tube may be drawn, having its 
walls reduced in the operation. The relation 75 
of the mandrel and die or drawing device is 
such that said annular space, or, in other 
words, the distance between the outer wall 
or surface of the triblet and the inner surface 
of the die, may be varied during the oper- 8o 
ation of drawing the tube, whereby the thick 
mess of the walls of the tube may be varied 
at will, and means are provided for causing 
and controlling such variation. It will be 
observed that many different arrangements 85 
might be provided for producing the desired 
variation of the annular space between the 
triblet and die or drawing device and there 
by effecting the ultimate object-viz., the vari 
ation of the thickness of the tube being drawn. 9o 
This object is attained conveniently, with 
certainty in operation and without objection 
able complication, by the devices shown in 
Figs. 1 and 2 of the drawings, in which the 
triblet E is tapering toward its extremity or 95 
otherwise has its diameter progressively re 
duced, whereby longitudinal displacement of 
either the die or the triblet with respect to 
the other produces variation of the annular 
space or distance between the two, it being Ico 
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understoods that the triblet approaches or 
enters within or is encircled by the die or 
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which such piston is adapted to move. 

Figs. 1 and 2 of the drawings. 
is conveniently formed integral with a bridge 

the ends of the cylinder. 
screw-threaded at its end to engage the trunk 

tlock-nutsff". 

c r 

drawing device. It being desirable that the 
die should be held firmly in place, the triblet 
is preferably made the movable member of 
the pair and therefore may be attached to a 
rod?, by which movementistransmitted from 
Some actuating part. 
Any suitable means, controlled in any de 

sired manner, may be employed for effecting 
the movement of the triblet at the proper 
time, but that the machine may be as nearly 
as possible automatic and thereby facilitate 
the production of tubes closely resembling 
one another it is desirable that the move 
ment of the draw-head should control the 
movement of the triblet. This result is read 
ily accomplished by connecting the triblet to 
a piston and by causing the draw-head in its 
movements to actuate the valve, which con 
trols the admission of steam or compressed. 
air or other motive fluid to the cylinder in 

Ac 
cordingly, the rod f is connected to a piston G, 
mounted in a cylinder H, as represented in 

The cylinder 

h, which is carried by a suitable support I, 
the latter being braced by tie-beams i, se 
cured to the support B. The cylinder has 
annular throat-pieces h' h' to receive packing 
and facing rings h”h, and the piston G has 
a trunk-stem g, which is extended through 

The rod f may be 

stem g to permit adjustment of the triblet 
with respect to the piston, and may receive 

The motive fluidis admitted to the cylinder 
II at opposite sides of the piston G through 
ports indicated at h h”, to and from which 
the motive fluid is conducted by pipes Kand 
:L, leading from the valveM. 
situated as to be conveniently actuated by 
the movement of the draw-head E). 
comprise, as clearly shown in Figs. 3, 4, 5, 
and 6 of the drawings, a shell M" and bush 
ing MP, having ports in and m' for connection, 

The latter is so 

It may 

respectively, With the supply and exhaust 
pipes, and ports mand no for connection, 
respectively, with the pipes K and L, leading 
to a cylindrical valve-plug M8. 
-in, through the bushing M*, are preferably. 
formed as slits or as series of small holes, so 
...that the cut-off may be quick. 
plug M is arranged to oscillate. Within the 

The ports n° 

The Valve 

bushing MP, and has a wide port n', con 
nected with a central chamber m, and adapted 
to communicate also with the inlet-port m. It 

; has also lateral ports mand m, adapted to 
: be brought into connection, respectively, with 
the ports mand no to an exterior channel m, 
forming an exhaust-Way and being always in 
connection with the exhaust-port m' and 
adapted to bring either port n° or an into 
connection there with. 
The valve-plug M8 is intended to be oscil 

lated by the movement of the draw-head. 

Supporting the arm n°. 

carrying each an arm n' 'n' 7". 
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mounted parallel with the line of movement 
of the draw-head in suitable bearings which 
may be secured to one of the ways C and is 
connected to the valve-plug M. The shaft 
has fixed thereon a series of split hubs in n, 

The arms 
have different angular dispositions about the 
shaft N and the position of each may be ad 
justed by unscrewing the clamping-bolt in 
and loosening the hub upon the shaft. Each 
arm may carry a roller n, if desired. The 
draw-head D has fixed thereon two actuating 
dogs d and d", one or the other of which, dur 
ing the movement of the draw-head, Will 
strike the arms, n' in n n and rock the shaft 
to a limited extent in one direction or the 
other, thereby bringing the valve-ports into 
such relative position as to cause the move 
ment of the piston G and triblet F in the re 
quired direction. 
In the operation of the mechanism described 

above and in the practice of the method 
there with the end of the tube to be drawn is 
introduced between the jaws of the die or 
drawing device A and is connected to the 
draw-head, which is then in its proximate. po 
sition with respect to the die or drawing de 
vice. At this time the valve-plug M is in 
such position as to establish communication 
from the inlet-pipe to the pipe.IX, and the pis 
ton G therefore stands at the rear end of 
the cylinder H, and the triblet F is in its 
most remote position with respect to the die 
or drawing device A. If movement is then 
imparted to the draw-head D away from the 
die or drawing device A, the dog d, which is 
carried thereby, will, when the draw-head has 
reached the position indicated in Figs. 1 and 2, 
strike, the roller of the arm n' and will there 
fore rock the shaft N and With it the Valve 
plug M, bringing the latter into the position 
represented in Figs. 3 and 4, thereby cutting 
off communication from the inlet-pipe to the 
pipe K, establishing communication between 
the pipe K and the exhaust-port in and es 
tablishing communication between the inlet 
and the pipe L. As a result of this movement 
the steam or other fluid is admitted through 
the pipel, to the rear end of the cylinder Hand 
the piston G, and with it the tribletF, moved 
forward, such movement of the triblet being 
simultaneous With the movement of the draw 
head. The effect of such movement of the 
triblet F is to cause it to projectfarther within 
the die or drawing device A and therefore 
to reduce the distance between its surface 
and the inner surface of the die, whereby the 
thickness of the walls of the tube being drawn 
is reduced. It may be assumed that the 
movement of the triblet continues while the 
draw-head moves far enough to bring the dogs 
d and d" from the position just described to 
a position approaching or inline with the hub 

When the draw-head 
reaches this latter position, the dog distrikes 
the arm n° and rocks the shaft N in a direc 

For this purpose an oscillating shaft N is tion opposite to that in which it has just been 
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moved and changes the relations of the valve 
ports so that both ports in and mare closed 
and the movement of the piston and triblet 
ceases in consequence. The movement of the 
draw-head continuing, the dog d next strikes 
the arm in, which shifts the valve-plug M 
sufficiently to establish communication be 
tween the inlet-pipe and the pipe K and es 
tablish communication between the pipe L. 
and the exhaust-pipe. The steam or other 
fluid is thus admitted to the forward end of 
the cylinder H and causes the withdrawal of 
the triblet F, effecting a corresponding in 
crease in the thickness of the walls of the tube 
being drawn. This movement last described 
continues until the dog dis brought into con 
tact with the arm n', thereby shifting the 
valve-plug Msufficiently to shutoff the com 
munication between the inlet-port and the 
pipes K and L and stopping the rearward 
movement of the triblet and preventing fur 
ther increase in the thickness of the walls of 
the tube being drawn. When the movement 
of the draw-head D has been brought to an end, 
the tube which has been drawn is removed 
and the parts are restored to their initial po 
sitions in readiness for another operation. 
During the restoration of the parts to such 
initial positions the supply of steam or other 
fluid may be entirely cut off and movement 
of the triblet be thereby prevented. 

It is obvious that the number of the arms 
on the shaft N may be increased and that 
their arrangement may be varied to produce 
any desired result. It will also be understood 
that the form and arrangement and construc 
tion of the mechanism may be varied from 
that shown without departing from the spirit 
of my invention. 
What T claim, and desire to secure by Let 

ters Patent, is- w - 
1. The combination with a die and a draw 

head for drawing a tube through said die, of 
a triblet supported within said die and form 
ing thereWith an annular space for the reduc 
tion of the Walls of the tube, means for vary 
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ing said space, and devices operated by the 
draw-head for controlling such variation and 
causing it to be simultaneous with the draw 
ing of the tube, whereby the thickness of the 
walls of the tube may be varied. 

2. The combination with a die and a draw 
head for drawing a tube through said die, of 
a triblet having its operating-surface of vary 
ing diameter supported within said die and 
forming there with a space for the reduction 
of the tube, means for effecting relative lon 
gitudinal displacement of said die and trib 
let during the movement of the tube, and de 
vices operated by the draw-head for control 
ling such displacement and causing it to be 
simultaneous with the drawing of the tube, 
whereby the thickness of the walls of the 
tube may be varied. 

3. The combination with a die and a drawa 
head for drawing a tube through said die, of 
a triblet supported within said die and form 

ing there with an annular space for the reduc 
tion of the tube, the outer surface of said trib 
let and the inner surface of said die being so 
related that longitudinal displacement of one 
of said parts with respect to the other causes 
a variation of the annular space between them, 
a piston adapted by its movement to effect 
such relative displacement, a cylinder within 
which said piston is fitted, and means actu 
ated by the movement of the draw-head for 
controlling the supply of motive fluid to said 
cylinder, whereby the thickness of the walls 
of the tube is varied during the drawing of 
the tube. 

4. The combination with a die and a draw 
head for drawing a tube through said die, of 
a tapering triblet supported within the said 
die and forming therewith an annular space 
for the reduction of the tube, a piston con 
nected to said triblet, a cylinder within which 
said piston is fitted, and means actuated by 
the movement of the draw-head for controlling 
the supply of motive fluid to said cylinder. 

5. The combination with a die and a draw 
head for drawing a tube through said die, of 
a tapering triblet supported within said die 
and forming therewith an annular space for 
the reduction of the tube, a piston connected 
to said triblet, a cylinder within which said 
piston is fitted, a valve controlling the flow of 
motive fluid for said cylinder, and devices 
actuated by the movement of the draw-head 
for shifting said valve. 

6. The combination with a die and a draw 
head for drawing a tube through said die, of 
a tapering triblet supported within said die 
and forming therewith an annular space for 
the reduction of the walls of the tube, a pis 
ton connected to said triblet, a cylinder with 
in which said piston is fitted, a valve con 
trolling the flow of the motive fluid for said 
cylinder, a rod connected to said valve to op 
erate the same, and having a projection and a 
striker carried by said draw-head and adapted 
in its movement to strike said projection and 
shift said valve. 

7. The combination with a die and a draw 
head for drawing a tube through said die, of 
a tapering triblet supported within said die 
and forming there with an annular space for 
the reduction of the tube, a piston connected 
to said triblet, a cylinder within which said 
piston is fitted, inlet and outlet ducts for said 
cylinder, a valve controlling the direction of 
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the flow of the motive fluid through said ducts, . 
an oscillating shaft connected to said valve 
and having a series of projections, and a 
striker carried by said draw-head and adapted 
to strike said projections during the move 
ment of the draw-head and effect the shift 
ing of the valve. 
This specification signed and witnessed this 

26th day of April, A. D. 1895. 
CHARLES DE LOS RICE. 

In presence of - 
WM. J. BONNER, 
TUCIAN HORTON, 
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