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SUPPORTING ARM FGR ELECTROTHERAPEUTIC 

TREATMENT HEAD 
William Denis Kendall, Los Angeles, and Frank A. 

Yarger, Sylmar, Calif., assignors to Dynapower Sys 
tems Corporation of California, Los Angeles, Calif., a 
corporation of California 

Filed Oct. 28, 1964, Ser. No. 407,044 
3 Claims. (Cl. 128—405) 

ABSTRACT OF THE DISCLOSURE 
Arm ‘structure for supporting a pulsed high frequency 

electrotherapeutic treatment head is constructed and di 
mensioned in such manner as to overcome interference 
with communications equipment. - 

This invention relates generally to electrotherapeutic 
equipment and more particularly concerns, the construc~ 
tion of arm structure for a treatment head in such man 
ner as to preclude radiation by arm of objectionable 
high frequency energy. 

In ‘US. Patent 3,127,895 to Kendall, issued April 7, 
1964, there is described a therapeutic pulse generation 
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and control circuit for supplying an energy radiating , 
treatment head with a train of pulses, each of which 
contains a high frequency signal burst, typically-27.12 
megacycles. The treatment head is carried by an articu 
lated arm structure supported by a cabinet. One problem 
that has been found to exist is the tendency of metallic 
arm structure to pick up and radiate energy from the 
head, the cable supporting the head, and the ground, 
and particularly at frequencies in harmonic relation to 
the 27.12 megacycle operating frequency, to the extent 
that objectionable interference with communication equip 
ment such as television receivers results. In an effort 
to overcome this problem the metallic ar-m structure has 
been made hollow, and the coaxial cable run through 
the arm; however, this effort has not been found en 
tirely satisfactory. 
The present invention has as its major object to over 

come the above problem in order to preclude objection 
able radiation by the arm. Further ‘the invention seeks 
to simplify the arm construction, eliminatng any need 
for passing the coaxial cable through the arm, which 
requirement “formerly required undesirable arm com 
plexity. 

Basically, the particular environment with which the 
invention is concerned comprises electrotherapeutic ap 
paratus providing a source of pulses having frequencies 
typically over one megacycle, a treatment head contain 
ing primary and secondary coils, a coaxial cable elec 
trically connected to supply pulse energy from the pulse 
source to the head primary coil, the secondary coil being 
coupled to the primary coil to radiate energy supplied 
thereto, and support arm ‘structure for the head and 
including joint means rendering the arm structure capable 
of selective articulation, the arm length being in the 
range 1/2 to 31/2 meters. In accordance with the inven 
tion, the arm structure includes at least one segment 
consisting of dielectric material and connected in load 
bearing series relation with the arm structure so as to 
preclude radiation by the arm of high frequency energy 
in the 1/2 to 6 meter range, the latter range containing 
certain television broadcast band's. 
More speci?cally, the coaxial cable is carried to ex 

tend along the arm and at the exterior thereof, enabling 
more simpli?ed construction of the arm members; the 
dielectric segment may be in the form of a shaft ex 
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tending intermediate lockable primary and secondary 
joints, the arm structure may also include a second 
dielectric segment in the form of a shaft extending 
intermediate the second lockable joint and a swivel joint 
for the head, the coaxial cable may extend from the 
cabinet upwardly through hollow post member of the 
arm structure carried by the cabinet, and then to the 
exterior of the arm via the ?rst joint. 
These and other objects and advantages of the inven 

tion, as well as the details of illustrative embodiments, 
will be more fully understood from the following detailed 
description of the drawings in which: 
FIG. 1 is an overall view of the arm and head carried 

by the control cabinet; 
FIG. 2 is an enlarged view of a portion of the arm 

structure; 
FIG. 3 is an enlarged view of the outer portion of 

the arm structure; 
FIG. 4 is an enlarged section taken on line 4——4 of 

FIG. 2 to show the post and primary joint construc 
tion; _ 

FIG. 5 is a section taken on line :5-—5 of FIG. 3 
to show the swivel joint construction; 

FIG. 6 is a section taken on line 6-6 of FIG. 3; 
and 
FIG. 7 is a schematic showing of the overall circuit. 
In FIG. 1 the arm assembly 10 is shown in combina 

tion with the cabinet top 11 and an electrotherapeutic 
treatment head 12, the latter being supported by the 
assembly 10. As is clear from FIG. 1, the controls 13 
on the cabinet top maybe manipulated for controlling 
the electrical signal supplied to the head 12, it being 
seen that a high voltage electrical cable 35 runs be 
tween the electrical apparatus contained in the cabinet 
and to the head while carried by the arm assembly. 

Extending the description to FIGS. 2.—-4, the arm as 
sembly is shown to include a post 14, typically tubular, 
which is located at the cabinet top and is pivotable about 
a vertical axis 15. In particular, the post extends above 
and below the cabinet top plate 16, and is supported 
to swing between limiting positions carrying the head 
12 from the front of the cabinet as shown in FIG. 1 
to either side of the cabinet. Since the arm assembly 
facilitates upward and downward positioning and also 
swinging of the head 12 as will be more fully ‘brought 
out, it is clear that the head has a wide range of ad 
justment positions all with respect to the cabinet from 
which electrical energy is fed to the head. Accordingly, 
the patient may be seated at either side of the cabinet 
or to the front thereof for treatment application of the 
head. 
A typical stop means for limiting pivoting from the 

post is shown in FIG. 4 to include a lug 17 projecting 
forwardly from the post through an opening 18 in a 
journaling sleeve 19 which extends vertically above and 
below the cabinet plate 16. The opening 18 extends 
throughout approximately 270°, stop shoulders de?ning 
the annular limits of the opening 18, and being engage 
able by the lug 17 when the head 12 has been swung 
to either side of the cabinet. The sleeve 19 is shown as 
supporting the post 14 as a result of interentgagement 
of a ?ange 121 on the post and the upper terminal of 
the sleeve lower section 23, the sleeve including a tubular 
cap 22 to retain the ?ange thereon illustrated. The cap 
is below a ?ange 21 of joint member 37. Rotating a han 
dle 124 turns the cap relative to the sleeve lower section 
23, to which the cap has threaded connection, thereby 
clamping the ?ange 121 between the cap 22 and lower 
section 23. Suitable structure is shown at 24 mounting 
the sleeve section 23 at the cabinet top plate 16. 
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What may be generally referred to as primary joint 
means is carried by the post above the top plate 16, one 
such joint means being indicated at 25. Attached to the 
post through the primary joint is what may be referred 
to as arm section 31, the latter being swingable about 
a generally horizontal axis 27 at the joint 25. 
The arm also includes a secondary joint generally indi 

cated at 32, and a second arm section 33 terminally at 
tached to the ?rst section 31 through the joint 32 and 
swingable about a second axis 34 generally parallel to 
the ?rst axis 27. As will further appear, while the arm 
sections 31 and 33 comprise dielectric shafts such as 
phenolic resin rods, the joint 25 as well as the post 14 
are hollow in order that the high tension carrying coaxial 
electrical cable 35 may be run therethrough to the ex— 
terior and then to the head 12, from the electrical appa 
ratus within the cabinet. 
The two joints 25 and 32 are typically similar in con 

struction, FIG. 4 showing the details thereof as respects 
joint 25. A pair of coaxial relatively rotatable cup-shaped 
joint members 36 and 37 are provided, the former being 
integral with the arm section 31 and the latter being 
integral with the post 14. The arrangement is such that 
frictionally interengaged and relatively rotatable shoul 
ders provide frictional resistance to joint member articu 
lar or pivoting about the axis 27. Typically, the inter 
engaged shoulders are provided by the rims 38 and 39 
of the cup-shaped members which are urged into mutual 
inter?tting proximity with friction ring 80 as illustrated, 
by adjustable structure provided with a handle 40. T ypi 
cally, such adjustable structure includes a coaxial pin 
41 attached to the handle 40 through a cup 42, and 
threaded at 43 into the member 37. Since the pin extends 
freely through an opening 44 in the member 36, it is 
clear that tightening of the handle 40 effects tightening 
of the shoulders 38 and 39‘ against ring 80 for positively 
locking the joint members against relative swinging about 
the axis 27. The same construction and functioning 
thereof is found in the joint 32, excepting that in that 
case one joint member is integral with the arm section 
33, whereas the other joint member is integral with the 
arm section 31. It will be particularly noted that the 
aforesaid desirable functions are present together with 
the additional advantage that the electrical cable 35 will 
extend through the joint 25 and then to the exterior via 
outlet 81 in cup 37, to preclude binding upon joint mem 
ber relative rotation. This ‘feature is made possible by 
providing side openings 46 and 47 through the respective 
cup-shaped joint members 36 and 37 to communicate 
between the tubular post 14 and the interior of the joint 
member 25. Also, the cable 35‘ is carried through eyelet 
82 on joint 32 to ?ex with arm articulation. 

Reference is now made to FIGS. 3 and 5 showing 
terminal joint means having the functions previously re 
ferred to. As illustrated, the end of the arm section 33 
is received in and attached via set screw 83 to tubular 
part 84, the latter "being threaded at 49 to a tubular plug 
50 having a bore 51 receiving a coaxial tubular insert 
52. The latter projects into the end of the arm part 84 
and has an annular stop 53 located between the termi 
nal 100 of the part 84 and internal ?ange 102 on sleeve 
50. Insert 52 has a press ?t on tubular member 103 to 
which U-shaped bracket 56 is connected. When sleeve 
50 is rotated and tightened on arm part 84, annular 
?ange stop 53 is frictionally gripped between elements 
100 and 102 to hold the head in any selected position 
of rotation about the axis 30, which position is deter 
mined ‘by forcible swinging of the head about that axis. 
Full circular rotation of the head is, however, blocked 
by engagement of a pin 104 on member 103 with a stop 
105 which is formed on a ring 106 attached at 107 to 
part 84. A slot 108 in the ring accommodates the pin 
104. 
The bracket 56 carries another U-shaped bracket 58 

in such manner that the latter, to which the head is at 
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4 
tached, swings about the axis 29. The head portion or 
plate attached to the bracket 58 is indicated at 59. Rotary 
attachment of the U-shaped [brackets 56 and 58 is facili 
tated by the plugs 60 and 61 which are coaxial with re 
spect to the axis 29 normal to axis 30. A fastener 62 
is threaded into the plug 60 to create a frictional clamp 
ing effect between the nylon washer 63 and the legs 64 
and 65 of the respective brackets 58» and 56. 

Similarly a fastener 66 is threaded into the plug 61 
to create when tightened a desired degree of frictional 
interengagement between the nylon washer 67 and the 
legs 68 and 69 of the respective brackets 58 and 56. 
For this purpose, the fastener 66 is integral with a cap 
70 mounting a handle 71 which, when turned, tightens 
the cup against a spacer 72 which presses against the 
bracket leg 68. When the handle 71 is loosened, a com 
pression spring contained within the cap 70 presses against 
the spacer 72 to create a basic degree of frictional inter 
engagement as between the washer 67 and the bracket 
legs 68 and 69 characterized as holding the head in a 
selected position of rotation about the axis 29 at the same 
time such‘ frictional interengagement permits forcible 
swinging of the head about the axis 29 to selected posi 
tion. 

Referring back to FIG. 1, for orientation purposes it 
will be understood that the cabinet has front and side 
panels 74 and 75 respectively. Also the head 12 has a 
front plate 76‘ through which therapeutic electromagnetic 
wave travel is directed. 

FIG. 7 illustrates the single turn primary and multiple 
turn secondary coils 86 and 87, which have a common 
axis and are inductively coupled within the shell 16 of 
the head 12. An adjustable capacitor 88 within the head 
shell has plates respectively connected to opposite ends 
of the secondary coil turns, to provide a tank circuit, 
and a source of pulsation of frequency 27.12 megacycles 
is indicated in block form at 89. The coaxial cable is 
seen at 35. 
As previously mentioned, the segments 31 and 33 are 

dielectric and break up the overall length of the arm 
structure from a radiation standpoint; i.e., they are con 
nected in load bearing series relation with the arm struc 
ture so as to preclude radiation by the arm of high fre 
quency energy in the 1/2 to 6‘ meter band. In this regard, 
the arm is typically of an overall length proximate the 
three meter ‘band, and the joints 25 and 32, sleeve 19 
and post 14 are typically constructed of light weight 
metal such as aluminum or an alloy thereof. Further, 
the overall height of the post 14, sleeve 19‘ and joint 25 
is less than 1/2 meter. Also, the spacing between the 
closest exposed portions of the segments 31 and 33 is 
always less than 1/2 meter, i.e. between points 90 and 91 
in FIG. 2. 
We claim: . 

1. In electrotherapeutic apparatus, a source of pulses 
having frequencies over one megacycle, an electrothera 
peutic treatment head containing primary and secondary 
coils, a coaxial cable electrically connected to supply 
pulse energy from said source to said primary coil, the 
secondary coil being located for inductive coupling to 
the primary coil to radiate energy inductively supplied 
thereto, and support arm structure for said head in 
cluding joint means rendering the arm structure capable 
of selective articulation, the overall arm length being 
in the range 1/2 to 31/2 meters, the arm structure in 
cluding at least one segment consisting of dielectric 
material and connected in load bearing series relation 
with the arm structure so as to preclude radiation by 
the arm of high frequency energy in the 1/2 t0 6 meter 
range, a cabinet supporting the arm structure, the arm 
structure also including a lockable metallic primary joint 
carried above the cabinet top, a lockable metallic sec 
ondary joint spaced from said primary joint, saidseg 
ment being in the form of a shaft extending intermediate 
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said joints, the arm structure also including a metallic 
swivel joint beyond and spaced from said second joint 
to carry said head, and a second dielectric segment in 
the form of a shaft extending intermediate said second 
joint and swivel joint, the spacing between said dielectric 
segments being less than 1/2 meter, a metallic post ex~ 
tending vertically to carry said ?rst joint, and a metallic 
sleeve supporting said post to turn about a vertical axis, 
the sleeve being carried ‘by the cabinet top, the overall 
height of said post, sleeve and ?rst joint being less than 
1/2 meter. 

2. The combination of claim 1, in which said coaxial 
cable is carried to extend along the arm and at the ex 
terior thereof. 

3. The combination ‘of claim 1 in which the post and 
?rst joint are hollow, and said cable extends upwardly 
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Within said post and ?rst joint, the ?rst joint having an 
outlet through which the cable projects to» the exterior, 
the cable having an insulative covering. 
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