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‘This ‘invention relates to. attemm;to'rs; ‘more

particularly to: attenuators for very high and

3 Claims. (CL178—44)

~ ultra-high frequency radieo waves. By very high

frequency waves it is intended. in ‘this Sspecifica-

tion to designate the wave-length range of from -
one to ten decimeters, and by ‘ultra-high: fre-
- quency waves, the wave-length range of from -

one to ten centimeters,

It is often desirable to adjust in-an accurately
contr.ol-lable ‘manner the power output .of a high

2

 one preferved embodiment of an attenuator for
very -high and ultra-high-frequency waves ac~
~cording to the invention. - As shown, the attenua-

~tor comprises a high-frequency input guide or

irequency oscillation-generator, and it is an ob-
ject of this invention to .provide for this purpose .

an improved attenuator particularly designed for
use'in connection with very-high and ;.ul-tra;-hi_gh‘i L

wave frequencies, which' is very simple to-con- !

- struct and operate, and

output within 2 range ‘extending from a prede-
termined maximum value.-down to.a value'in the

- ~order of about 10-15 or 1_0;—20.-:@;'3',’1;{-,5;*;_;_"_'_:.:_.;_.,-. I
.= =another object is to provide such. an-attenua-~

- tor-which'is particularly simple in' that no special
- medns are -provided in it to ‘prevent Impedancex

mismatching effects, while Temaining highly effi~

- cient in operation.

 tor ‘With means for varying the input ENErgy as

- desired, and with means for immediately reading
thus-adjusted input energy. . . 4
lurther objects and advantages
are achieved by providing an |
- attenuator of the type specified which comprises
- & high-frequency input guide tube with s central -
~ Yod vherein, the outer end of said guide being
-~ connected with the high frequency generatorand
-~ the inner end. carrying a fixed coupling element,
. and an output guide tube arranged in coaxial
allgnment with the input guide also. having a
central rod therein, and having 1ts outer end 4
- connected with a receiver apparatus and its inner

- The above and
- of ‘the invention

end carrying a movable coupling element adjust-

A turther object is to provide such an attenua-

_ b¢,-and which is reduced in size.
- ~Another object is to pr'OVide':-;s_u_ch}‘-:‘-&n., attenuator
-which is capable of accurately-adjusting a power
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- such as known on the

supports for sli . ,
- rod. B;i:the" piston-rod ‘T of -2 movable:
. piston 8-carried in a -position . _ |
. adjustably-spaced from, the Input coupling pis- ..
‘ton 3. The rod 6 1s supported in the output guide
B by aninsulating ring § made _ h -
- 28 known on the market under the trade-mark |
- “Trolitul” or. the like. -
- Justment of the movable piston § an actuating
bushing 10 is used formed with an h
~ .cal groove (1 into which g pin {2 projects, the
“pin {2 being rigid with, and
- from, an |
‘which extends and-to which is secured the piston |
- rod:T:of piston. 8. . The bushing 18 Is movable in
.;rdtati-on;but 1s prevented from axial movement. o
by means of an abutment ‘flange i4 around the
- output guide 5. As shown, the output guide 5 is = -
formed - with ‘alongitudinal slot or groove ALL
through its wall to allow the actuating pin 12 to .
‘extend therethrough.: It is to be observed that

_tube | axially of which is supported a rod 2 the

7 outer end of which ‘may be connected through — .
- anyrappropriate conriectin_g,means_as_;-by:.-ighe”plug-'-_- ]
' socket. shown with a high-frequency -oscillation-

generator ‘and the inner end of which carries a

.ﬁX'ed'co’u'pli'ng;_p_i.s_ton_*a;.;_;*.3_The rod 2 is supported -
in its axial position by an 'a,-nnular-insulating L
block. or ring 4 which may be made of polystyrene .
ich | ‘the market under the trade- .
m’ark}z.i.“_f‘:-'I?r'Dlitu*l’_‘v’f:_orﬁa-:the,"lik_e'-.'-:. In coaxial align- |

o

ment with the input guide - is disposed an output
guide or tube 5 axially of which is

shown with a load or receiver for the attenuated . '
high frequency energy and which at its inner end -

of polystyrene such

~PFor axial positional ad-

_ , brojecting outwardly
‘Insulating ring ‘support 13 through

- thisslot 15 is at all times sealed by the surround-

ably displaceable relatively to the fixed input cou-

pling element. The fixed coupling element of the

input guide is connected with g short-circuiting

- the device.  Purther said fixed input coupling

-element carries a crystal or diode rectifier con-

- nected in series with
~-and which acts as g

~ detail with reference

‘the short-circuiting means -
| brobe element for measuring !
- the input energy. R T
The invention will now be described in greater

50

8 by any suitably-designed
er - IT a slider
- to the accompanying dia- -
- grammatic drawing; which 1llustrates by way of

- indication and not-of limitation in"eross-section 58

~Ing bushing 16 so that there is no risk of outside
- dirt

45 . Between-the input ‘and output wave-guides . {

penetrating through the slot into the guide 5,

and 9 and extending generally perpendicularly

thereto is a tube member 16 axially of which is
disposed a rod T which is connected with the.

‘ixed or input coupling piston 3. The tube {6 is
retained in

position relatively to the guides | and
‘means. Over the rod
19 'is__di,_s_pla_ceable which provides the

- short-circuiting means serving to adjust the in-
‘put energy into the attenuator. Displacement of

the slider 19 is effected by means of a rotatable

T TUDE h is supported arod
6 having its outer end:?"connecta,ble._'through any =
- Suitable connector device as with the plug-socket

orts for sliding movement relatively to said

internal heli- -
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actuating bushing 20 surrounding the tube 16,

throuch the medium of a pin 21 projecting at one

 end thereof into an inner helical groove 22 of the
bushing 2% and secured at its other end to the
| s.horting'jmemberilg. The tube I8 is of course
formed with a slot 23 through its wall Tor pas-

sage of the pin 21, and this slot is at all times -

sealed by the surrounding bushing 20. Suitable
abutment means such as the nut I8 engaging 2
threaded end portion of the rod {1 are provided

|  to prevent axial displacement of the _rotatable__

bushing 20.

In order to fix the energy level of the high-

 frequency input energy, thereby to be assured of

the fact that, in two successive measurements
effected with a device connected with the output
5 of the attenuator the input energy remains the

- same, it is necessary to be able to measure said

‘input energy. Ior this purpose according to the
invention' a measuring probe member . is used
comprising a crystal rectifier or diode 24 one ter-
minal of which is imbedded in the fixed coupling

piston 8 and the other terminal for instance in

threaded engagement as shown with-a de-cou-
pling. element 29 housed in a tube member 26
secured ‘in any suitable way to the input and’
output tubes | and 5-on the side opposite that at

which the tube member i6.is supported. Thus it

" may be seen that the rectifier 24 is in series with -

" the short-circuiting means {1—I198.

~ The decoupling element 25'is mounted on the
‘rod 24 in a readily removable maniner in order to
‘enable it to be replaced by a simiiar element. of
~ different diameter depending on. the particular
range of wavelengths in connection with which
the: attenuator is to be used. For this purpose
the element 25 is shown as retained in position

by means of an internally threaded bushing or

~cap 27 screwed over the externally threaded end
of the tube member 26, with the interposal of an
insulating. washer 28 of “Trolitul” or thelike. A

socket 28 rigid with the decoupling element 25 is -

4 -'
seribed is the possibility of adjusting the input
energy to any desired value by actuating the
short-circuiting member 11—I19, said value of the
input energy being at all times ascertainable
owing to the rectifier or probe member 24. Thus
any high-frequency oscillation-generator may he
applied to the attenuator and the input energy
may be adjusted with the short-circuiting means

~ 11—19 to any desired value as indicated by the

10

measuring instrument plugged in at 29.
By way of indication, the operating wave-

.‘length range of the above-described attenuator

15
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ic from gbout 20 centimeters to about 3 centime-

ters. It will be understood of course that many

modifications may be made in the details of the

“exemplary device illustrated and described with-

in the purview of the ensuing claims. Thus
among other possible variations, the actualing
means for producing the adjusting displace-
ments of the movable piston 8 and the short-
circuiting member. or slider 19 may be provided
in forms other than those shown. The mount-
ing for the rectifier or “probe” member 24 may

- also differ from that illustrated.

“What I claim is: -
1. In an attenuator in combination an input

and an output wave-guide in coaxial alignment

30

and in energy-transmitting relationship with
each other at their inner ends, an axial rod
through the input guide and a telescopable axial
rod through the output guide, means at the outer
ends of each of said rods cooperating with the ad-

jacent ends of the related guides for connection

395

+thereof with an energy-transmitting and receiv-
ing means respectively, a fixed Input coupling
element at the inner end of said first rod and an
output coupling element at the inner end of said

 telescopable rod movable towards and away irom

gaid input coupling element for transmiiting a

40

 provided for plugging connection with a suitable

measuring instrument. - -
' The attenuator assembly just described makes
it possible to adjust the power transmiited there-
through over a range extending from a predeter-
mined. maximum down to a value of. about
10-15 or 10—20 watt by varying the spacing from

" 4B

m . means.
the movable piston 8 to the fixed piston 3. Ac= 60
cording to the invention, the desired attenuating

action is produced by the setting up of vibratory -

energy in the mode Eo, within the guide |'and ab-

sorbing a2 greater or less amount of said energy

_depending on the adjusted spacing between the
movable output and fixed input coupling ‘pistons
8 and 3. IR o | |

55

variable fraction of the available amount{ of mput
epergy on said input coupling element, adjustable
short-circuiting means in series with said input
coupling element for varying  said available
smount of input energy thereon, a rectifier mem-

ber connected at one end with said-input coupling

element and a de-coupling means connected with
the other end of said rectifier, and an indicating
instrument _connected. with said d_e—coupling

- 2. .Attenua,tor' as in claim 1 wherein s'a,id de-
coupling element is interchangeable and remov-

~ ably secured to the outer end of said rectifier.

3. In an attenuator in combination an input
and an output guide in axial alignment and in
energy-transmitting relationship at their inner

ends with each other, an energy-transmitiing

- It will be noted from the foregoing descrip'tio-n :

that in the device shown no particular means are -
provided for averting impedance-mismatchment. 60

shock effects, and no special load resistances are
included, as a result of which an extremely simple
attenuator construction is achieved. E=Experience

" has shown that the absence of ‘such means while

affording great simplicity at the same time does
- not detract from the operating .er ciency of the
attenuator of the invention, as the defects due
to mismatched impedance are greatly reduced
as the amount of power transmitied through the
aftenuator is itself reduced, to such an extent

65
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that when for instance the spacing adjustment .

in-the device is 1 centimeter, the impedance mis- -
ect already hasa negligible =

matchment shock e
value.

An imp{j_rtant'advaﬁtage of the attenuatoi' de- 18

space defined at the inner ends of said guldes, &

pair of tubes extending In opposite directions

from said space normally to said guides, a fixed
axial rod through the input guide and a slidable
axial rod through said output guide, connector
means at the outer ends of said respective rods

cooperating with the adjacent ends of the related

cuides for connection with an energy-transmit-
ting and receiving means respectively, a fixed in-
put coupling element at the inner end of said in-
put guide in said space and an output coupling
element at the inner end of said output guide
and means for adjusting said slidable rod In axial

position to move said output towards and away
from said input coupling element to transmit a
 desired fraction of the amount of input energy

available on said input coupling element to said
output coupling element, short-circuiting means
for abstracting a variable amount of input energy
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from said input coupling element to leave only  atits inner end with the other end of said 'rectiﬁer', '
a desired amount of available input energy there- - ~and means for plugging an indicating instrument
‘on, said short-circuiting means comprising a rod to the outer end of sald de-coupling element.

connected to said input coupling element and
extending axially through one of said pair of 5
tubes, a short-circuiting slider slidable on said rod
and adjusting means for adjusting said.slider in

HERBERT FRANCOIS MATARE.
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