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This invention relates to mandrels, and 
more particularly to mandrels of the flexible 
twpe. 
R object of this invention is to provide a 

6 mandrel of this kind which may be readily 
positioned in a tubular member so as to pre 
vent kinking of the tube during the bending 
thereof. 
Another object of this invention is to pro 

10 vide a flexible shaft with means for maintain 
ing the shaft in a central position within 
a tubular support. 
Another object of this invention is to pro 

vide in a device of this kind means by which 
15 the device may be disposed at turns in a tubu 

lar conductor or the like, for holding the con 
ductor in its original round form during the 
bending of the conductor so as to eliminate 
the necessity of filling the conductor or tube 

20 with a filling element in the form of sand, 
lead, or the like. - 
A further object of this invention is to pro 

vide in a device of this kind means by which 
the component parts thereof may be readily 
tightened so that they will not separate dur 
ing the bending of the member within which 
they are disposed. 
A still further object of this invention is 

to provide a flexible shaft which is held con 
80 centrically of the tubular support by mem 

bers disposed about the shaft, these members 
being capable of relative movement one with 
respect to the other, so that the shaft may 
be bent and maintained in bent form while 
simultaneously being held concentrically of 
the tubular support. 
The above and various other objects and 

advantages of this invention will in part be 
4 described in and in part be understood from 

the following detailed description of the pres 
ent preferred embodiment, the same being il 
lustrated in the accompanying drawings, 
wherein:- - 

Figure 1 is a fragmentary detail side ele 
vation of a device constructed according to 
the preferred embodiment of this invention; 

Figure 2 is a longitudinal section taken 
substantially through the center of the de 

50 vice; 

45 
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Figure 3 is a detail end elevation of the 
device; 
Figure 4 is a sectional view taken substan 

tially through the longitudinal center of one 
of the end members, and 
Figure 5 is a sectional view taken through 

the center of one of the intermediate joint 
members. 

Referring to the drawings wherein like 
numerals of reference designate correspond- 60 
ing parts throughout the several views, the 
numeral 10 designates generally a flexible 
shaft or cable of desired length, which is 
provided at one end with a substantially 
spherical member 11 which is provided with 65 
a bore 13 therethrough within which one end 
of the cable of shaft 10 is secured as by solder 
ing, welding or the like. 
The opposite end of the cable or shaft 10 

has a plug 12 secured thereto, which plug 12 70 
is threadably mounted in a nut member 14, 
and this plug 12 is held against rotation with 
in the nut 14 by means of a pin 15, which ex 
tends through the nut 14 and the plug 12. 
The plug 12 is also provided at the outer end 75 
thereof with a slot 16 disposed diametrically 
therethrough, which is adapted to be engaged 
by a screw driver or the like, for rotating the 
plug 12 within the nut 14. 
A plurality of segmental members 17 hav- 80 

ing a tapering bore 18 therethrough are pro 
vided with a concave face portion 19 and a 
convex portion. 20. This concave portion 19 
is adapted to engage the convex surface of the 
spherical member 11, and the concave surface 85 
of the member 17 is adapted to be engaged by 
the convex surface 19 of another segmental 
member 17. In this manner, any number de 
sired of these convex members or joints 17 
may be provided depending upon the length 90 
of the curve which it is desired to make in the 
tubular member. 
An inner end member 21 engages the last 

of the joint members 17, this member 21 hav 
ing a bore 22 therethrough for loosely engag- 95 
ing about the cable 10, and this end member 
21 is adapted to have the convex surface 23 
thereof engaged by the outer end of the nut 
member 14. Through the provision of a nut 
member 14 having a threaded bore 24 there- 100 

55 



O 

15 

shaft 10 is to be positioned, and when the de 

in, any desired number of cables 10 may be 
joined together, so that where the cable or 
shaft 10 is used as a flexible shaft which ro 
tates within the joint members 17, the desired 
length of the shaft may be readily accom 
plished by connecting a number of the nut 
members 14 and plug members 12 together. 
Through the provision of the tapering ap 

erture or bore 18 in the point members 17, the 
shaft or cable 10 may be readily bent or 
flexed within the various joint members. 
In the use of this device, the spherical mem 

ber 11 and the joint members 17 are con 
structed of a diameter substantially equal to 
the inner diameter of a pipe or conduit which 
it is desired to bend, or within which the 
sired number of joint members 17 have been 

20 
mounted on the shaft 10, the nut 14 may be 
threadably disposed about the plug 12 and 
the pin 15 passed therethrough so as to se 
curely hold the plug 12 against rotation with 
respect to the nut 14 and to hold the ioint 
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spirit thereof, such changes and modifica 

the tubular supp 

members 12 into frictional engagement one 
with the other. The radius of the convex 
surface 19 is equal to the radius of the con 
cave surface 20, so that these joint members 
17, when frictionally engaging each other, 
can move circumferentially one with respect 
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and having a threaded bore within which said. 
plug is disposed, one end of said nut engag 
ing one of said joint members whereby to 
force said one joint member inwardly of the 
adjacent end of the flexible member, and 
means for holding said nut against rotation 
with respect to said plug. . . . - 

2. A mandrel of the character described 
comprising an elongated flexible member 
adapted to be disposed in a tubular suppolt, a 
spherical member secured to one end of said 
flexible member, a plurality of intermediate 
joint members disposed about said flexible 
member and engaging the inner surface of 
said tubular support, said flexible member 
having rotary movement with respect to said 
joint members, said joint members having ta pering apertures loosely receiving said flexi 
ble member, and threaded tightening means 
carried by the opposite end of said flexible 
member whereby to hold said joint members 
into contact with each other. 
In testimony whereof I hereunto affix my 

signature. ... . . : 

ARTHUR E. STJARNSTROM. 

to another when the cable or shaft 10 is bent 
or flexed within a tube or tubular support. 

It will be obvious, from the foregoing, 
that while the joint members 17 and the 
spherical end member 11 will hold the cable 
10 concentrically of the tubular support so 
that when the tube is bent, the bent portion 
of the tube will not be flattened or kinked, 
but will maintain its round form, I do not 
wish to be limited to this construction or use, 
as the cable 10 may also be used as a flexible 
shaft, in which case these joint members 17 
will serve as bearings for the shaft 10 so that 
when the shaft 10 is rotated within the bore 
18 of each joint member 10, the shaft will be 
maintained at all times concentrically within 

ort. - 

It is, of course, understood that various 
changes and modifications may be made in the 
details of construction and design of the 
above specifically described embodiment of 
this invention without departing from the 
tions being restricted only by the scope of the 
following claims. - 
I claim:- - . . .'; ... " .. 
1. A mandrel of the character described 

comprising an elongated flexible member 

60 

adapted to be disposed in a pipe, a round end 
member secured to one end of said flexible 
member, intermediate concavo-convex joint 
members disposed intermediate the ends of 

65 

said flexible member, one of said joint mem 
bers engaging said round member, a threaded 
plug secured to the opposite end of said flexi 
ble member, a nut disposed about said plug 
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