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MOTOR ARMATURE HAVING INTEGRAL DRIVING 
SURFACE 

BACKGROUND AND SUMMARY OF THE INVENTION 

The present invention relates to an improved armature of a 
type including, as an integral portion thereof, a cylindrical 
driving element or capstan. A prior art integrated tubular ar 
mature-capstan structure is disclosed in U.S. Pat. No. 
3,490,672, issued to Gene A. Fisher and Howard A. Van Win 
kle. . 

The preferred embodiment of the present invention, 
without limitation thereto, utilizes a printed circuit armature 
and method of making as disclosed in my copending United 
States patent application, Ser. No. 6,816, ?led Jan. 29, 1970, 
now U.S. Pat. No. 3,623,220. 
The preferred embodiment of the present invention is a tu 

bular armature and utilizes, as a portion of the capstan, an 
epoxy-?berglass tube which is axially spaced from the like 
material tube disclosed in my above-mentioned copending 
patent application. When the printed circuit armature winding 
conductors are formed in accordance with the teachings of 
that invention, the metallic interconnect tabs are axially ex 
tended beyond the annular band where electrical interconnect 
is achieved, to bridge the annular gap between the epoxy 
?berglass tube which forms the armature and the second 
?berglass tube which is a part of the capstan. Speci?cally, the 
inner conductors of the armature extend axially over the inner 
circumference of the second tube, and the outer conductors 
similarly bridge the annulus and extend axially over the outer 
circumference of the second tube. 
The foregoing and other features and advantages of the in 

vention will be apparent from the following more particular 
description of a preferred embodiment of the invention, as il 
lustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1 and 2 disclose an integral capstan motor armature 
such as is disclosed in the above-mentioned patent to G A. 
Fisher et al., which utilizes the tubular armature of the present 
invention, 

FIG. 3 is an enlarged section view of the armature of FIG. 1, 
showing the manner in which the interconnect tabs mount the 
capstan drive tube to the armature, and 

FIG. 4 shows a modi?ed form of capstan. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIGS. 1 and 2 disclose a capstan motor for use in a magnetic 
tape unit, this capstan motor having an integral cylindrical 
driving element, or capstan, mounted directly on one end of a 
low inertia, printed circuit, tubular armature. A motor of this 
general type is disclosed in the above-mentioned patent to G. 
A. Fisher et al., and reference may be had to that patent for a 
detailed description of the structure of the motor. The basic 
elements of this motor consist of permanent magnets 10 which 
are mounted in a cluster about tubular printed circuit arma 
ture 11. This armature surrounds a magnetic ?ux return path 
12 which includes shafts 13 and 14 to facilitate the mounting 
of member 12 at a ?xed, nonrotatable position within the 
motor structure. Armature 11 is rotatably mounted upon 
shafts l3 and 14 by means of bearings 15 and 16. 

Bearing 15 is insulated from the electrical conductors on 
the inside circumferential surface of armature 11, whereas 
bearing 16 mounts the inside circumferential surface of cap 
stan driving element 17 relative to shaft 14. 

In FIG. 1, capstan driving surface 17 is shown cooperating 
with a section of magnetic tape 20, shown in phantom. Also, 
this ?gure discloses a disk 21 which forms a portion of an opti 
cal tachometer, which in turn is utilized in a digital velocity 
servomechanism (not shown) to control the speed of rotation 
of capstan 17. 

Referring to FIG. 3, this view is an enlarged section of the 
armature of FIG. 1, showing the manner in which the inter 
connecting tabs of the armature winding mount the capstan 
drive surface 17 to one end of the armature. 
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2 
Drive surface 17 is shown as a single thickness ?berglass 

tube. Normally, the tube carries a rubber-like drive surface to 
frictionally engage tape 20. 

While the present invention can be used with any type of 
winding con?guration, a wave-type winding is disclosed. The 
armature per se may be formed in accordance with the 
teachings of my above-mentioned copending patent applica 
tion, wherein the inner and outer winding conductor con?gu 
ration is formed on a ?berglass tube by means of an electro 
forrning process followed by a chemical etch to obtain the cir 
cuit pattern. Speci?cally, reference numeral 30 identi?es a 
reinforced plastic tube such as a ?berglass/epoxy tube which 
supports copper electrical conductors 32 on the inner tubular 
surface thereof. The outer tubular surface is likewise covered 
by a plurality of conductors 33. The inner and outer conduc~ 
tors of this armature electrically interconnect at annular end 
portions 34 and 35 to form a plurality of interconnect tabs. At 
the capstan end of the annature, these individual conductors 
extend beyond interconnect portion 35 to engage the inner 
and outer tubular surfaces of the tubular ?berglass capstan 
driving element 17. Speci?cally, the mounting portion 40 of 
capstan 17 is a coaxial extension of fiberglass tube 31 which is 
axially displaced therefrom to form the annular space 35 
wherein the interconnect tabs connect the inner and outer cir 
cuit conductors. The inner and outer conductors extend axi 
ally beyond the electrical interconnect portion 35 to form ex 
tending tabs 41 and 42. The tabs 41 circle the outside surface 
of tube 40 whereas the tabs 42 circle the inside surface of the 
tube. The function of these‘ tabs 41 and 42 is to mechanically 
mount capstan 17 in a rigid nonvibratory manner on the end 
of tubular armature l 1 without obstructing the driving surface 
of capstan driving element 17. 

FIG. 4 discloses a modi?ed form of capstan 50 wherein the 
diameter of the capstan is substantially identical to the diame 
ter of the ?berglass tube which forms the control tube of ar 
mature 51. 

By way of example, a tubular armature constructed in ac 
cordance with the teachings of the present invention has been 
constructed having the following dimensions: the total length 
of the armature and capstan as viewed in FIG. 4 was 9.480 
inches; the diameter of armature l l was 1.030 inches; the 
diameter of capstan 17 was 1.018 inches; the axial gap 35 
between tubes 30 and 40 was 0.140 inches; the width of con 
ductors 32 and 33, measured in a circumferential direction 
was 0.060 inches, the thickness of these conductors, measured 
in a radial direction, was 0.005 inches, and the circumferential 
space between these conductors was 0.011 inches; the 
thickness of ?berglass tubes 30 and 40, measured in a radial 
direction, was 0.008 inches. The portion of capstan 50 that en 
gages and drives tape was formed by an additional sleeve hav 
ing a thickness of 0.150 inches, this sleeve being secured to 
the outer surface of capstan 50 and included a rubber-like 
tape driving surface. 
While the invention has been particularly shown and 

described with reference to preferred embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and details may be made therein without de 
parting from the spirit and scope of the invention. 
What is claimed is: 
1. In a motor having stationary stator means, an armature 

rotatably mounted with respect thereto, and means for supply 
ing electrical energy to the motor to produce rotating torque 
for the armature, an improved armature comprising; 

an armature formed of an array of metallic winding conduc 
tors including an annular pattern of metallic interconnect 
tabs whereat the armature winding changes direction, 

a cylindrical driving element constituting the rotational out~ 
put means of the motor, said driving element having a 
driving interface on its circumference adapted to engage 
a load to be driven by the motor, and 

means including said annular pattern of metallic intercon 
nect tabs and excluding said driving interface mounting 
said driving element on said armature. 
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2. A motor as de?ned in claim 1 wherein said armature is a 
tubular armature including inner, central and outer concentric 
layers, the central layer being a tube of electrical insulating 
material which constitutes the mechanical support for the 
inner and outer layers, said inner and outer layers providing 
inner and outer armature winding patterns of electrical con 
ductive metal, in each layer of which the individual conduc 
tors axially extend beyond the ends of said central layer and 
electrically connect to a conductor in the layer on the other 
side of said central layer, to form an annular pattern of metal 
lic interconnect tabs at each end of said armature, and 
wherein a mounting portion of said driving element is sup 
ported by the interconnect tabs at one end of said tubular ar 
mature, said mounting portion being spaced from said driving 
interface. 

3. A tubular armature for use as the rotor of an electric 
machine, comprising; 7 

a tubular array of metallic winding conductors, including 
end tabs whereat the armature winding axially changes 
direction, and 

a tubular driving element having a driving interface and a 
tubular mounting portion spaced from said driving inter 
face and mounted on said end tabs at one end of said tu 
bular array of winding conductors. 

4. A tubular armature as de?ned in claim 3 wherein said 
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4 
metallic winding conductors are carried by an insulating tube. 

5. A tubular armature as de?ned in claim 4 wherein said ar 
mature winding is formed of individual conductors which lie 
on both the inside and outside surfaces of said insulating tube 
and extend beyond each end of the insulating tube to form two 
annular arrays of end tabs, at each end tab of which an inner 
conductor connects to an outer conductor. 

6. A tubular armature as de?ned in claim 5 wherein the 
mounting portion of said driving element is an insulating tube, 
and wherein the two conductors forming each of said end tabs 
at one end of said armature extend beyond the area of electri 
cal interconnection to physically cooperate with said mount 
ing portion and thereby mount said driving element in concen 
tric axial alignment with said tubular armature. 

7. A tubular armature as de?ned in claim 6 wherein the 
mounting portion of said driving element is substantially equal 
to diameter to said insulating tube, and wherein said two con 
ductors forming each of said end tabs extend axially away 
from said armature to ?rst electrically interconnect and then 
physically separate and continue to an axial direction, one of 
said conductors being attached to the outer surface of the 
mounting portion of said driving element and the other con 
ductor being attached to its inner surface. 

* >ll * * * 


