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1.4 - RECEIVING AND RESHIPMENT INSTRUCTIONS

- Whenthe instrument is initially received a visual check should determine any damage that may

have occured during shipment. The most important things to note are the connectors and switch
operation.

Should any damage be discovered, ‘please report it immediately to the carrier and to the Kay
Electric Company.

To return an insirument, please obtzin permission from the factory or a Kay representative

before doing so.To aid the service personnel, mclude the serial mumber and the defect on the
packing shp

1.5 SPECIAL APPLICATIONS

To allow more varied applications, most Kay in-line attenuators are available in special con-

figurations, These special units are sulted for panel mounting or inclusion ina wide variety
of test equipment.

These modelsare designed to be mounted as shown with four mounting holes tapped for an 8/32

by 3/8 inch machine screw centered 1/8 inch from each edge, Connector mountmg is optional
and may be placed as mdlcated by "A" "B" "C"

These special model attenuators have the same specifications as the standard units up to 500
MHz and are useful to 1000 MHz,
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SECTION II

IN~LINE ATTENUATORS ‘ '

2.1 INTRODUCTION:

These attemators are assembled in lightweight- céstings with separate, silver-plated compart-
ments for the switches. The individual attenuator sections are connecied in series *md are
additive as the switches are placed in the UP position.

2.2 OPERATING INSTRUCTIONS:

A,

C.

To avoid produeing spurious losses through impedance mismatch,all input and output

‘conpections should be made using the proper impedance plugs. All cabling should also .

be of the correct impedance.

The attenuators constitute a direct DC path and do not include internal pfotective devices
in the form of fugses, decoupling capacitors, ete. To avoid damage to precision com-
ponents, do not apply signals greater than that specified for {he unit.

When using the 20 Series attenuator with fixed 10DB of loss, this must be added to all
values of switchable attenuation,

2,3 GENERAL MAINTENANCE INFORMATION:

Al

Disagsembly — The case may be openedfor inspectionand sexrvice of intermal components
by removing the screws securing the botlom cover. Care should be exercised when
unsoldering connections to avoid dama.ge to the carbon film resistors and teflon switch

- mounts,

Parts Replacement - Replacement parts and switches are available from the Kay Elec-

-irie-Co. . When-ordering. parts, speeify-the.attenuater.catalog.and model-nurabexr. - To

insure accuracy and dependability,. only identical components are recommended for
replacement use, Proper electrical performancewill be maintained only if components
are replaced in the same position and with the lead lengths approximately the same,
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Series 20: Catalog Nos. 431C, 441C, 451C.

These attenuators provide 41DB of aﬁehuation in 6 steps of 20,10,5,3, 2 and 1 DB. This series
is available in characteristic impedances of 50, 75, and 90 ohms. A model with up to 51DB
including 10DB fixed insertion loss is also available.:

SERIES T 20-0 21-0 22-0

Catalog No. i ‘ 431C - 441¢ 451C
Characteristic Impedance | 50 75 90
Freq. Range h DC - 1GHz DC - 500 MHz
Attenuation Range ' 0-41DB
Attenuation Steps B 8 Steps
: 1, 2, 8, 5, 10, 20~
Typical Overall 0.5, 0- .25GHz 5DB: 0- .25GHz
Accuracy {£) - 0.9, .25~ .5 GHz 1,2DB: ,250- ,5GHz .
R 1,2, -e8 = TGHZ e e e e e
Insertion Loss (DB) 0~.25 C—Hz,' <.1
. .25~ .5GHz, =,1 |’ . 0-.2GCGHz : <,1
.5~ 1GHz, &5 25 - .5GHz : < .2
1 Maximum VSWR 1.2:1, 0- .25 GHz - 1.2:1, 0- . 25GHz 1.3:1; .0- .20 GHz
. 1.4:1, .25 ~ 1GHz S l,4:1, .25~ ,5GHz 1.5:1, ,85 - .5 GHz
Power (Watts) . 1 3
Connectors o .- . BNC
Cdntrqls o . Toggle~Switch
Dimensions ' - 2xTX 2

Weight - . : . 2 1bs.
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Series 30; Catalog Nos, 132D, 442C, 452C.

The Series 30 attenuators furnish 101 DB of attenuation in 9 steps; 20, 20, 20, 20, 10, §, 3<, 2;
-and 1 DB, These attenuators previde the large amounts of attenuation necessary for all appli-
© gations where accuracy and repeatibility are impertant. Available in impedances of 506, 75 and
99 ohms, this series is an ideal general purpose instrument,

SERIES 30-0 31-0 20
Catalog No. 432D 442¢ 452¢
Characteristic Impedance 50 75 a0
Freq., Range DC - 1 GHz DC - 500 Miz +
Attenuation Range 0-101 DB

9 Steps

Atenuation Steps
s \ 20, 20, 20, 20, 10, &, 38,72, 1

Typical Overail 0.6DB : 0-.25 GHz 1.0DB : 0 - .25GHz
Accuracy (1) 1.2DB :, 25 - ,5CGHz

2,0DB:0-.5 GHz
2,0DB:.5-1GHz

o e J— R

- “iﬁs:.ertiori Loss (DB) | o- 25 GHzi— =1 707- 25GH£ :Si.wl .
.25 - 50GHz - =2 ‘ .25- ,6GHz : €.,2
.5-1GHz - £.6 |

Maximum VSWR . 1,2:1, 0- .25 GHZ 1.2:1, 0~ .25 GHz . 1,3:1, .0 - .25GHz
1,4:1, .25 - 1GHz 1.4:1, ,25- .5CH4 1,5:1, .25_-—.5GI'-IZ
Power (Watis) ' 1 K | 3 |
Connectors BNC
Controls Toggle-Switch
| Dimensions 2x9 3/4%2
Weight 31?05,




Series 70: Catalog Nos. 1/432¢, 1/442C, 1/452C.

The series 70 models are vernier attenuators which provide fine control of attenuation when

used separately or as a supplemental unit, 22,1D3B of attenuation is provided in steps dtf‘_O. 1,
0.2,0.3,0.5,1,2,3,5,10DB. ' .

| SERIEé . 70-0 71-9 ‘ 72-0
Catalog No. - L 1/4320 . ___1/443C 1/452¢C
ICharacteristic Imﬁedance 50 .15 . X090
Freq. Range ) DC - .25GHz
Attenuation Range . ‘ | . 0- 22,1DB
lAttenuation Steps ' 9 Steps ‘
1,203,005, 1,285, 10
Mypical Overall : 5% at .1 GHz
lAccuracy @ .3DB at . 253Gz . 10% at . 25 GHZ
[Inscrtion Loss (DB) - 0-.25GHz - =.1 |
Moximum VSWR 1.2:1, 0~ .25GHz 1.4, 0-.25GHz
Power (Watts) ‘ . . -1
Connectors - I | o © BNC

Controls Topgle-Switch

Dimensions ' ‘ - ' - 2x9 3/ix2

Weight - . 3 Tbs.




Series 90: Catalog Nos. 4394, 4494, 4584,

The 90 series. is 2 miniature version of the 30 series. Aftemuation from zero to 10115 in 9
steps is provided. This attenuator is designed primarily for applications where space limita—
tions are a problem. -

SERIES ' §0-0 o 91-0 . 92-6
. Catalog No, 439A ‘ 446 A ) 459 A

Characteristic Impedance 500 - 759 e0Q

Frequency Range 'DC - 1GHz DC - ,5GHz

Attenuation Range ' o 0-1¢1DB

Attenuation Steps 9 Steps

1, 2, 3, 5, 10, 20, 20, 20, 20

Typical Overall .6D3, 0= .5GHz ''1.0DB, 0 - .25GHz

Accuracy (&) . ) 1.5DB, .5-1GHz | = 2.0DB, ,25-:5CHz
|Insertion Loss (DB) 0-,.25GHz =.05 0-.25CHz =

’ .25 - ., 5GHz = .2 : .25 -  BGHz =, 2

.5-1GHz =.5

| Maximum VSWR 1.2:1, 0-5GHz '| 1.2:1, 0~ .25GHz - .25GHz

1.4:1, ,5-1GHz | 1.4:1, .25- .5GHz igi, 25 - SGHZ
Powef'{Watts) . 1 . . . i
Conneetors ' 3 T BNC
Controls . ' . foL ' ‘ Toggle-Switch
Dimensions ' hE o 1% x 63 x7/8
' wéight 8 oz,




Series 100: Catalog No. 4604,

The Miniature Series 100 Attermators provide attenuation from zero to 132DB, Designed pri-
. marily for applications where space limitations exist, the Series 100 furnishes high accuracy
and a compact instrument over a wide frequency range.

SERIES . ' 100 -
Catalog No. ] ‘ - 480 A
Characteristic Impedance . 50 Q
Frequency Range ‘ DC -1 GHz
Attenuation BRange . ‘ ' 0-132 DB,
Attenuation Steps 9 Bteps RS

: ' 1, 2, 8, &, 10, 20, 30, 30, 30
Typical Overall _03DB: 0- .25 - ,25GHz
Accuracy (&) ] ' .2DB: ,25- ,5CGHz

.5DB: .5- 1CGHz

Insertion Loss h 0-.25GHZ, < .05
) .25 - .5GHz, <, 2
. .5-1GHz, <.5

Maximum VSWR ¥ o 1,2:1, 0,5GHz
[ 1.4:1, .5 -"1GHz

Power (Watts) 3
|Connectors -~ . TNC
Contxl-ol.s o - ' Tégglg—&}vitch
Dimensions - - . . | 13/8"x6 1/8"x 7/8"
Weight . o | 8oz, -




Series 110: Catalog'No. 461 4.

The Series 110 is 2 high frequency coaxial attenuator. The 110 operaies inma range from DC
to 4 GHz, The sliding block switcharrangement controlsup to 132DB with p051t1ve in-out action
for accuracy and repeatability.

CATALOG NO, : 461-A
"IFREQUENCY RANGE: DC to 4 GHz
ATTENUATION STEPS: | 9 Steps ,
' DB 1, 2, 3, 6, 10, 20, 30, 30, 30
CONTROLS: Slide Switches
TYPICAL OVERALL t-6DB 0-132DB
ACCURACY (1) : DC to 1GHz -~ .3DB 2% +. 2DB up to & maximum of 1. 0DB
110 2GHz - .3DB 2% +. 3DB up to'a maximum of 1, 5DB
2t0 3GHz - .4BB 3% +.2DB up to 2 meximum of 3.0DB
At 4GHz - .5DB 5% +.3DB up to a maximum of 5. 0DB
MAXIMUM VSWR: D.C. to 1GHz ' 1.15:1
1 to 2GHz 1.3:1 -
2 to 3GHz 1.5:1
At 4 GHz ‘ 1. 9:1
TYPICAL INSERTION | At 1GHz =.2DB
LOSS: | At 2GHz =.4iDB
At 3GHz =.5DB
At4GHz '<.6DB
|POWER: S h
(Watts)
‘ DIMENSIONS:I 83/8x 2 3/8 x15/8°
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SECTION I

ROTARY ATTENUATORS

3.1 INTRODUCTION:

. Kay rotary attenuators are divided into two—types; Dual-Rotary and Rotary Step,

The Dual-Rotary Attenuators furnish up fo 119DB, Following the proven techniques used in
Kay in-line models, the steps are mounied in {ndividual compartments. Constructed using only
precision components and high frequency switches, these units provide accurscy, repeatability
and are quite rugged. .

The Rotary-Step Models provide up to 60D3B of aftenuation. They use a printed circuit type
‘rotary switch and ball-detent mechanism to provide positive switching. '

3.2 QPERATING INSTRUCTIONS:

A, To aveid producing spurious losses through impedance mismatch, all input and output
connections should be made using the proper 1mpedance piugs. All cabling shouldalse
be of the correct nnpeda.nce.

B. The attenuatprs constitute a direct DC path and do not include infernal protective devices
in the form of fuses, decoupling capacitors, etc, To avoid damage to precision com-
ponents, do not apply signals greater than that specified for the unit.

3.3 GENERAL MAINTENANCE INFORMATION:
-A. Disassembly -

a. Series 40 ‘
1. Remove the three 6-32 machine screws from the bottom of the cover.
2, Remove the ground screws located below the input and output connectors.

3. .Grasp-the top.section in one hand snd the bottom in the other and carefully pull
the two apart, ’

b. Beries 50
1. Remove top cover, This exposes the cam ﬂ.rr'mc,ement for-alignment.
2, Turnhoth shafis until a1l toggle switches point away fromthe cams: this indicates
zero attenuation, S
Set both dials on the shait.
Turn dials to 00 and tighten set screws.
Electrical maintenance is the same as for in-line atienuators.

ool W

c. Series 60
1. Carecfully remove the TNC connectors.
2. Remove the three screws from thé front of the unit. - {
3. Slide the attenuator apart carefully so as not to damage the ground contacts.
4, To reassemble, using extreme care not to damage the spring contacts, slide

10



the aitenuator into the ense and re-install the TNC conneclors, |

Parts Replacement - Replacement parts and switchesare available fromihe Kay Elec-
tric Co. When ordering parts, specify the attenuator catalog and model number. To
insure aceurney and dependability, only identieal components are recommanded for
replucement use, Proper eleetrieal performance will be maintainedonly U components
are replaced in the same position and with the lead lengths approximately the same.

1l



Scries 40: Cafaﬂog No. 334,

The Scrics 40 attemuator is a divect-reading digital device. Thesc units are contained in silver
plated brass housings to provide rugged stable assemblies. Attenuution range is controlled hy
a dual-votary switching arrangement providing steps of 10DB and 1 DB up to a total of 118D,

SERIES : . ] 40

Cataloy : 433 A
Characteristic Impedance 50Q
Frequency Range ' ‘ DC - 500 MHz +
IAttenuation Range . 0-119D3
|Attenuation Steps ' 9 Steps, 10DB ea.

11 Steps, 10DB ea.

Typical Overall .6DB : 0- .25GHz
|Accuraey (&) ©1.2DB : .25 - .5 CHz
Insertion Loss (DB) 0-.25GHz : =.1

.25- .5 GHz : =< . 2

Maximum VSWR 1.2:1, 0- .25GHz
1.4:1, .25- .5GHz
Power ' B
Connectbrs ' BNC
Controls - | Dual—Rotaﬁ:
Dimensions ' ] - ‘ 5" Dia x 257
Weight ~ 3ibs. 8 oz.
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Series 50: Catalog Nos. 4344, 444 8, 4544,

" The series 50 attenuator is 2 dual-rotary unit using a miniature in-line attenuator controlled
" by a cam operated switching arrangement. A range of attenuation from Zzero to 99DB is pro-
vided in 1 DB sieps.

SERIES 50-0 51-0 52-0
Cataloe No. 4344 4444 4544
Characteristic Impedance 50 75 . a0
Freq.- Range DC - .5GHz

Attgnuation Rénge 0= 99 DB

Aﬁenuation Steps 9 Steps, 1DB ea.

9 Steps, 10DB ea.

1.0DB, 0~- .25 GHz
2.0DB, .25 - ,5GHz

.6D8, 0- .5 Gz
1.5DB, .5~ 1GHz

Typical Overall
Aceuracy ()

0-.25GHz <.05

fnsertion Loss (DB}

.95- ,5GHz <., 2
,5-1GHz =< .5

0-.25GHz =.1
.25~ .5GHz 2.2

Maximum VSWR

1,2:1, 0-.5GHz
1.4:1, .5 - 1GHz

1,2:1, 0- ,25GHz
1.4:1, .20~ .5 Gz

1.3:1, 0~ .25GHz
1.5:1, .25 - .5 Glz

13

Power (Watts) 1 3
konnectors BNC
Contrels .‘ Dual—-_Bota'.ry
Dimensions 2k x2x5 3/4 -
Veight 21bs.




Series 60: Catalog Nos. 435 A, 4364, 1/4354,

The Series 60 Attenunator uses a unique rotary switch arrangement to provide attenuation up to. '

60DE.

units are designed primarily for panel mounting.

Increments as smeall 2s 0.1DB and as large as 10DB are available.

These compact

SERIES 60~0 60-1 §0-01
Catalog No, 435 A 436 A 1/435 A
Chgpécteristic Impedance 500

Frequéncy Range DC - 1.- 3 GHz

Attenuation Range

0-10, 1DB steps

0-60, 10DB steps

Attenuation Steps

10 Sieps
i,2,3,4,5,6,7,8,9,10

6 Steps
10, 20, 30, 40, 50, 60

0-1, 0,1DB steps

10 Steps
L 1,.2,.3,.4,.5,.6,.7,
.8,.9,1.0

Typical Overall
[Accuracy (£)

,2DB: 0-.3 GHz
. .3DB: .3-1GHz

2% at , 3GHz
5%.at 1GHz

. 025DB, 0-.5 GHz

10% +. 05, 5 - 1GHz|

|Imsertion Loss (DB)

0-.25GHz <.,1

0~ .,25GHz <.1

'1.3:1, .3- 1GHz

.25 - .5GHz =.1 .25 - ,5GHz <. 1
.5-1CGHz < .2 .5- 1GHz <.1
Maximum VSWR 1,1:1, 0- .3GHz 1.1:1; 0 - . 3GHz

1.4:1, .3 - 1GHz

Power (Waits) 1 A -1
Conneg¢tors TNC‘_

Contijols ' Rotary, step

Dimensions 2Diax 2 1/8

Weight 1 1b.

14
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SECTION IV
TEST PROCEDURE

INTROD UCTION:

This test procedure will allow the operator to perform a complete, factory-type check of the
instrument, This information will be especially helpful whenever repairs have been made or

the unit is initally received.

To insure accurate results, the test set-up should be free from stray radiation, The use of

correct impedance connectors is extremely important,

12

EQUIPMENT REQUIRED:

4.3

Oscilloscope - Tektronix type 503, or equivalent

Loss Measurement Receiver- Kay Gain Set 620-A, or equivalent
Sweep Generaior - Kay Model 121-C, or equivalent

C~W Signal Generator - General Radio Type 1209-B, or equivalent
C-W Signal Generator - Kay Utilator, or equivaléent’

C-W Signal Generator - General Radio Type 1218-A

Terminations -~ Applied Research Inc, impedance to match unit under test.
V8WR Standard - 1,1:1, 1.2:1, 1.56:1

Attenuation Pads - General Radio, 10DE

Mixer - See Fig, 4.1

Detector - See Fig. 4.2

TO0MHz CHECK

4.4

a. Intercommect equipment as shown in Fig. 4.3
b. Set Utilator control for T0MHz,

c. Imsert an amount of DB into Gain Set Aitenuater equal to amount of attexmator being

tested.

d. Agjustoutputof Utilator and the Gain-Control of the Gain Set Ampl}fler Detector to ob-

tain a zero reading on the Gain Set output meter,

e. Insert a step of attenuation from the attenuator under test and reraove an equal value
from the Gain Set. The Gain Set meter will indicate the error, Repeat for each step
and add the errors algebraically. The total should not exceed the value specified for

the attenuator.

INSERTION 1.OSS CHECK AT TOMHz

15

Remove all attenuation from unit: Eeing tested,
Zeto the Gain Set meter as described in 4, 3D above,

apopoe

H

Remove attenuator under test and substitute &« BNC double female conneciorin its place.
The insertion loss read from Gain Sel meter should not exceed specified limit.



4.5 250MHz CHECK

po

f.

g.

Intercomnect equipment as shown in Fig. 4.4

Set the output of one GR-~1209-B at 250 MHz,

Set the output of the other GR-1208-B &t 320 MHz,

Readjustthe 320MHz oscillator frequency until & peak reading is obtained onthe Gain .
Set meter.

Insertattenuationin Gain Set attenuator equal to that of test attenuator., All attenuation

. should be removed from unit under test,

Adjust 320 MHz oscillator outputlevel and the Cain Set Gain Controlfor a zero reading
on the Gain Set meter. )

Repeat step 4. 3 e above.

INSERTION LOSS CHECK AT 250 MHz

4,7

a.

Repeat procedure 4, 4 using test set-up foxr 250 MHz check.

500 MHz CHECK

b.

d.
e,

Tnterconnect equipment as shown in Fig. 4.4

Set output frequency of one GR-1209-B at 500 MHz,

Set output frequency of the other GR-1209-B at 570 MHz,

Adjust output frequency for a peak reading on the Gain Set meter.
Repeat steps 4.5 (e) (f) &)- ) .

1GHz CHECK

a.
b.
c.
d.
e.
f.

Interconnect the equipment as shown in Fig. 4.4

Set the output frequency of the GR-1209-B to 530 MHz,

Set the output frequency of the GR-1218-A to 1000 MHe.
Readjust for a peak reading on Gain Set meter.

‘Insert attenuation in Gain Set equal to unit under test,

Check accuracy by repeating steps 4.5 (&) () (g).

VSWR CHECK *

1.a. Intercormect equipment as shown in Fig. 4.5

{Use SWEEP function of 121-C at maximum sweep width.). .
" Tune the output frequency of the 121-C to point of greatest mismatch.

¢. Establish a scope reference scale (such as 1 cm = 1).

Adjust the vertical gain of the scope so that the vertical distance hetween the base-

line and the negative peaks of the standing wave {dimension a, Fig. 4.6) isequalto
the reference scale.

e, Determine the distance between the basgeline and the positive peaks of the standing

wave (dimension b, Fig. 4. 6) using reference scale. |
The VSWR will be equal fo the deflection obtained in4.9 e divided by the reference.

established in 4,9 c. VSWR should equal that stated in specifications 6f unit under
test, ) .

16



2,a. Interconnect as in Fig. 4.4 )
b, Substitute a kuown mismatch for the attenuator (available as 1:2:1, 1:5:1, etec, ), Note '
the VSWR on the oscilloscope.
c. Replace the atienuator in the test set-up.
d. The attenuator should not exceed the known VEWR.
3. If equipment for performing the previous checks is not available, a slotted line and
appropriate techniques will provide acceptable results,
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