||”
n
-

MICROWAVE CATALOG

Il

TRAVELING WAVE TUBES

SOLENOIDS
TWT AMPLIFIERS

FERRITE DEVICES

NS
o"a
& monulacture
development
engineenng
design )
research é"
o)
o
LLLLL




~ Peninsula’s dynamlc electronic mdustry complex Situ-
~ated on 14 acres of land in Sunnyvale’s International
 Science Center, its 70,000 _square feet of floor space

includes a modern and complete manufacturing facility

_;complemented by appropnate engmeerlng model shops.

k;Wlder recognized as the pioneer manufacturer of travel-

ing wave tubes, Huggins Laboratories offers a broag
engineering and production capability in the microwave

and infrared fields, including components, mstrumenta-
tion, and subsystems. Major product areas include
Microwave and Specual Electronic Instrumentation.
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'HUGGINS LABORAT

TRAVELING WAVE TUBES

LOW NOISE

MEDIUM POWER
GENERAL PURPOSE
SPECIAL PURPOSE
TUBE WARRANTY

£y

AIR COOLED
FORCED AIR COOLED

LOW POWER
INTERMEDIATE POWER
WARRANTY

CIRCULATORS
MODULATORS

ISOLATORS
SHIFTERS
WAVEGUIDES
WARRANTY

250 to 16,000 Mc

PPM focusing: Power output to 20 watts
Noise Figures to 10 db
MIL-E-5400 Class II availability

... long life: Greater than 30,000 hours documented

SOLENOIDS

. 200 to 2000 gauss

uniform parallel windings for minimum transverse fields

. liquid, forced air, or convection cooling

for TWT, laser, and special applications.

TRAVELING WAVE TUBE AMPLIFIERS

250 to 12,400 Mc

. Power Output to 20 watts
. Noise Figure to 5 db

Rugged, modular power supplies
Available with completely solid state power supplies

FERRITE DEVICES

3 and 4 port circulators: octave bandwidths
isolators
phase shifters

. amplitude modulators
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This newest, state of the art, family of PPM focused
TWTs offers the lowest available noise per watt. En-
gineered to include such features as:

500 to 12,000 Mc coverage
9 db noise figure

Power output to |0 watts
Gain - 50 to 60 db gain

&

]
4

Engineered and designed for use as Post amplifiers in
reconnaissance systems Pre-amplifiers in ECM systems.

Available in intégral, solid state, light weight power \ 5 ;
supplies. Specific information available upon request. :

LOW NOISE PPM FOCUSED

B : MIN MIN MAX ELECTRODE VOLTAGES (Vdc)
A SS SAT. NOISE -

N TYRE FREQUENCY GAIN Pout FiG HELIX GRID A, A, Ag REMARKS
D (GC) {db) WATTS (db) : 5

30 13 400-600  —600 to 0 0-300 0400 0~ 600
30 13 400-600  —600to 0 01300 0400 0-600 Huggins 1420

33 |e78s 800=1100 | —600to 0 0-300 0-400 200-800

33 15 800—1100 - —600to 0 0-300 0-400 200-800 Huggins 144D
30 I5 1000— 1500 —600to 0 0-500 0-600 200800 :

30 |G 1000—- 1500 —6C0to 0O 0500 0-600 200-800 Huggins 152D
40 15 750— 1250 —600 to —100 50 -550 100—600 200-700 Huggins |52E
30 13 1100~ 1500 —700to 0 0-500 0-600 200800

35 o e | 800—1100 —600to~200 | 0-300 200-600 50-400

35 8001100  —600to 0 0—300 100-600 = 40-500 |!idb Noise Figure
i 2-4 kme :

HA-106
UHF 4a.106A

HA-104
HA-104B
HA-109
HA-1 09A
HA-1098

| HA-109C

['HA-100
HA-100A

e
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HA-1008 | 2. 400 35 | 800— 1100 —600 to —200 0-300 200-600 | 50-—400
HA-100C | 2. 0 38 8001100 =—600t0~200 | 0-300 200-600 50—400
| HA-100D | 2. =33 . 800~ 1000 | —600 [~ 0-250 200-600 | 50—350 Huggins 146D ;
HA-100E | 2. . 35 | | ‘ | '800—1000 | =—600to 250 | 0-250 200-600 50=350 7 db max ssy Variation |
| HA-100F | 2. ; 35 | | 800— 1100  —600 to =200 0-300 200-600  50-400 Light Weight Tube
| HA-100H | 2, : 50 | i 800— 1100 | ~100t0 0 | 250-700 200-600 | 50-400 (I.81bs.) y

| HA-100J | 2. 0| | | ‘ | 10001400 | —600 to D | . 0-400 | 100-600 100800 Huggins 153D

HA-T0S | 4.0 —8.0 | 33 T8 73D [ 1600-2200 | —500 to:0: " 0-300 | 0-400 | 0-600
HA-105A | 4. 0| | ; 1600—2200 | —-500to 0 0-300 | 0-400 | - 0-8600| Huggins 145D
HA-105D | 5. 8 | { 16002200 | -500to 0 [ 0-300 | 0-400 | 0—600 Huggins |45E
HA-I0SE | 4. g | 1600-2200 | =500to 0 | ©0-300 0-400 ~ 0-—600 Huggins 154D

HAIO8 | 7.0 —11.0 |30 /| = ~| 2000-12500 | -500to0 = | 0-—300 | 0-500 | 200—800 2
| HA-108A | 7. ; 1 | | 2000-2500 | —500t0 0 0-300  0-=500 | 200-800 Huggins 148D
= = s i SR e ot LSO St o<t ! ek e e SR P R R Sy S e
~ | HA-108B | 2000-2500  -500to 0 [ | | 200-800

TYPICAL DATA 100 SERIES TYPICAL DATA HA-109 4
.
#
(I s ~ Saturated Power Output 31
- e .
i 4
10 40 10 Watts
28 | Small Signal Gain
: ; :
% = 5
? B e 3 t
13 < : i e
— ; ; s® Vhelix = 1240 3
/ $ vy = 140 3
3 v, =330
3 * ~ < va = 450 Ly
: % Vg - -528 §
3 7 ! /\ § it leath = 79ma. 1
= N\ H 1
f ] @ {
H i 15 db 1
¢ & — A
800 Ve F
o) S —— ‘_3', g Noise Figure
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3 e —— S
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#
0 0
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5 Lo 2.0 40 8.0 12.0 PO
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'HUGGINS LABORATORIES INC. LOW NOISE TWTS

PPM FOCUSED

MIN MIN MAX ELECTRODE VOLTAGES (Vdc)
sS SAT. NOISE
BAND TYPE FREQUENCY GAIN = Pout FIG HELIX GRID A, A A, REMARKS
(GC) (db) (MwW) (db)

HA-67 0.5—
HA-67A  0.5-

HA-85 1.0—
HA-85A |.0-—
HA-85E 10—

HA-54 2.0-

HA-54C | 2.0--
HA-93A ' 2.0-

25 10 i 2 200 to 300 — 50 to 0 to 0 to 100 0 to 400
25 10 11 = 200 to 300 — 50 to 0 to 0 to 100 0to 400 Huggins 136D

25 10 1l 150 to 250 —~100 to 0 to 0 to 100 0 to 200
25 5 15 150 to 250 —100-to 0 to 0 to 100 0to 125
25 5 8 150 to 250 —100 to 0 to 0 to 100 0to 200 Huggins 110D & |1ID

30 1o 12 400 to 500 —200 to 0 to 0to 50 0 to 200
30 5 17 425 to 550 —150 to —50 0 to 20to 100 75to 125
30 5 10 425 to 550 —100 to 0to 0to 100 0 to 200
HA-93B  2.3- 30 5 i 425 to 550 —100 to 0to 0to 100 0 to 200

HA-84 4.0— 1o 14 600 — 80O —150 to 0 to 0 to 300 100 to 600

HA-60 7.0-11.0 25 10 14 1050 to 1300 —100 to 0to 50 to 250 150 to 500

HA-60C  B.5— 95 30 10 15 1000 to 1250 —100 to 0 to 50 to 250 100 to 400

HA-60H @ 7.0-11.0 25 10 14 1100 to 1300 —100 to 0 to 100 to 300 300 to,800 Huggins 127D & 123D
HA-60S 7.0-11.0 37 i0 15 1100 to 1300 — 50 to 0to 100 to 300 300 to 800 MIL—E—1/1510A
HA-60K 7.0-11.0 30 5 13 1050 to 1300 ~100 to 0 to 50 to 250 150 to 500

HA-60L  7.0-12.0 30 5 15 1050 to 1300 —100 to 0to 50 to 250 150 to 500

SOLENOID FOCUSED
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MIN MIN ELECTRODE VOLTAGES (Vdc)

SS SAT. /

BAND TYPE FREQUENCY GAIN Pout HELIX GRID A, A, REMARKS
(GC) (db) (Mw)

X

%
&

HA-B6
HA-86A
HA-86B
HA-86M
HA-72
HA-45
HA-45D
HA-45E

25
25
25
30
25
25
25
25

75 to 0 to 30 Oto 30 30

75 to 0 to 30 0to 30 30

80 to 50 to 50 Oto 3 50

75 to 50 to 50 Oto 53 30 | Huggins 101G
70 to 0 to 30 Oto 30 30

75 to 0 to 30 0to 30 30

70 to 50 to 50 Oto 30 30 Huggins 103D
78 to 50 to 50 Qto 30 30 | Alfred 505!
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HA-80
HA-73
HA-73G
HA-14
HA-14N
HA-14S8

25
25
25
25
30
27

165 to 25 to 25 0to 20 150
165 to 25 to 25 0to 20 0 to 150 FSN 5906-963-6749
165 to 25 to 25 0to 20 0 to 150
165 to 25 to 25 Oto 20 0 to 120
165 to 25 to 25 Oto 20 0 to {50
165 to 20 to 20 0to 20 0 to 150

o-~o0o00D
oso000
—— N =N W
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HA-89
HA-62
HA-62S
HA-11
HA-1ID

25
25
25
25
25

375 to 75to 0 0Oto 75 0 to 150
385 to ° 75 to 0 Oto 75 0 to 150
385 to 75 to 0 0to 50 0 to 150
375 to 50 to 0 Oto 50 0 to 150
400 to 23to O Oto 43 0 to 405

NNNNN

e
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25
30
27

HA-47
HA-47F
HA-47S

500 to 150 to O 0 to 100 0 to 500
500 to i50 to O 0 to 100 0 to 500
500 to 150 to O 0 to 100 0 to 500

~N o ™
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HA-23 8.2 —-12.4 25 1050 to 50to 0 0 to 100 0 to 500
HA-23S 7.0 —10.75 b 3 1050 to 50to O 0 to 100 0 to 500
HA-23AA B.5 - 95 25 1050 to 50 to 0 0 to i00 0 to 500

TYPICAL DATA HA-108 TYPICAL DATA HA-60

Gain (db)
Gain (db)

db or dbm
db or dbm

__/ | Bover (dbw)

Noise Figure (db)

Noise Figure (db)

' — 0 Le——————————————
9.0 8 8 ! 7 8 9 10 "

Frequency - Ge Frequency - Ge




MEDIUM POWER TWTS

PPM FOCUSED

TXPE

OzZpw

HA-79
HA-79A
HA-50

UHF ja-sop
HA-50E
HA-50K

HA-53
HA-53D
HA-53G
L HA-53H
HA-53T
HA-55
HA-78

HA-30

HA-30A

HA-30AA

HA-30AL 2
S HA-30AM

HA-30E

HA-59

PA-§

PA-6D

HA-35
HA-35A
HA-35AF
HA-35AM
HA-35N
HA-35Y
C  HA-56
HA-56C
HA-56G
HA-56H
HA-56J
HA-56M

wn

HA-21
HA-21AG
HA-21AK
HA-7|
HA-7IE
HA-7IF
X HA-57
HA-57A
HA-57C
HA-57E
HA-57J
HA-57-2
HA-115A

FREQUENCY
(Ge)

0.25-0.5
0.2-0.4
0.5-1.0
0.5-1.0
0.4-1.0
0.5-1.0

1,0-2.0

745-1.735
.0-2.0

1.0-2.0
1.0-2.0
1,0-2.0
1.0-2.0

2.0-4.0
2.0-4.0
2.0-4.0

.565-2.835

2.4-4.3
2.1-2.5
2.0-4.0
2.0-4.0
2.3-27

4.0-8.0
4,0-8.0
3.8-6.5
5.6-6.0
4.4-5.0
4.9-5.1
4.0-8.0
5.4-6.0
4.4-5.0
4.0-8.0

.048-5.064

4.0-8.0""

8.0-11.0
8.0-11.0
8.3-9.5

8.0-12.4
8.0-11.0
9.2-9.4

7.0-12.4
8.3-9.5

7.0-12.4
8.0-12.4
8.0-11.0
5.0-11.0
7.0-12.4

MIN.
Ss
GAIN (db)

30
25
30
30
30
30

30
40
30
30
30
33
30

30
30
35
35
30
45
35
30
30

30
30
30
40
35
35
33
40
40
a3
30
30

33
33
30
25
33
40
30
30
30
30
33
60
30

MIN.

SAT.

Pout
WATTS

2

3
I
|
|
2
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MAX,
NOISE
FIG. (db)

20
20
20
18
20
20

30
30
30
25
30
20
30

25
25
20
25
20

30
30
25
27
20
25
25
30

35
35
35
30
27
30
35
35
30
30
30
30

MAX.
Ik
(MA)

60
70
65
60
60
60

75
50
50
50
50
50
50

25
25
25
25
25
25
25
50
40

20
20
20
20
20
20
25
25
25
25
30
30

20

20
20

20
20
25
20
25
25
25
25
30

HA-100D

ELECTRODE VOLTAGES (Vdc)

HELIX

300-600
300-600
400 to 500
400 to 600
400 to 600
400 to 600

800 to 1100
800 to 1100
700 to 1000
800 to 1000
800 to 1100
800 to 1100
750 to 1050

800 to 1100
800 to 1100
800 to 1100
800 to 1100
800 to 1100
800 to 1100
800 to | 100
800 to 1000
800 to 1000

1300 to 1600
1300 to 1500
1300 to 1600
1300 to 1500
1400 to 1600
1300 to 1500
1800 to 2300
1600 to 2100
1600 to 2200
1800 to 2300
2300 to 2800
1800 to 2300

2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2300
2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2400
2000 to 2700

GRID

—~100to C
—100to O
—200to 0O
—200to O
—~120to O
—200to O

0 to 100

0 to 100

0 to 100
—50t0 0
—50to 0
—50to 0
—~50to 0

o o o

0
—50t0 0

0
0to 150
50 to 125

oo oo

0
—50t0 0
—50to O
—~50to 0
—50to 0
—50to 0
—-50to 0

—-50t0 0
—30to 0

—50to 0
—~50to 0
—50to 0
—50to 0
—50to 0
—50to 0
—50to 0
—-50t0 0
—30to 0

ANODE

0 to 300
0 to 300
0 to 500
0 to 350
— 350 to 350
0 to 350

300 to 600
300 to 600

300 to
200 to
200 to
200 to

600
600
600
600

300 to 700

0 to
0 to

450
450

0 to 450

0 to

450

150 to 450
160 to 450

200 to
0 to
50 to

0 to
0to
0to
200 to
300 to
0to
1000 to
150 to
150 to
1000 to
100 to
1000 to

1000 to
1000 to
1000 to

0 to
400 to
1000 to
1200 to
1200 to
1200 to
1200 to
1000 to
1000 to
1250 to

600
60
500

700
700
700
700
700
700
1800
650
650
1800
500
1800

2200
1800
1800
800

800

1800
2000
2000
1800
1700
1800
1800
2500

REMARKS

Huggins 342D
Huggins 342E
Huggins 345D

Huggins 324D
Huggins 324F Noise Generator

Huggins 304D 305D
Conduction cooled

Huggins 304M

EIA 8280 FSN-5960-989-8575

Beam Pulsed
EIA 8258 FSN-5960-989-2930

Huggins 310B
Huggins 320E
EIA 8551 MIL-E-I /1539
Huggins 614A

Huggins 310E
Conduction cooled
Huggins 309D, 310D
Serrodyne

Huggins 326D

Huggins 315D & 323D
Huggins 3I5E

Huggins 315J Noise Generator
Huggins 315J Noise Generator

Huggins 328E
Huggins 313D & 328D
Huggins 328M

_Huggins 347D

FSN 5960-972-9597

PSSR
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PPM FOCUSED

| watt minimum power 500 to 12,400 Mc. Simplicity of performance — lowest noise per watt - for general purpose
Available with stringent gain and phase characteristics.

test equipment.

"TWTs 500 to 12,400 Mc

MINIMUM

MIN, SAT,

MAX. NOISE

WIDE DYNAMIC RANGE

TYPICAL DATA HA-112

(Band width 3:1)
50

ioo0 1200 1400 1600

MIN. GAIN =

1800

2000 2200

2400

| TYPE FREQUENCY MAX GAIN FINE GAIN
| BAND ' Ge | SMALL SIGNAL  POWER OUT FIGURE 0 dbm Power VARIATION MAX.
i ! GAIN db (WATTS) INPUT
| UHF | HA-111A | 0.5-1.0 30 | 18 30 10 5db/100mc
Pk HA-1124 | 1.0-2.0 1 33 2 18 30 10 5db/100mc
S HA-1(3A 2.0-4.0 : e 1 18 30 10 5 db/200me
C HA-114A | 4.0-8.0 i 33 i 25 30 12 5 db/400mc
fraX HA-115A | 7.0-12.4 | A0 i 30 30 10 5db/300mc
10 WATT TWTs
| FREQUENCY MINIMUM | MIN. SAT. MAX. |MAX.
N TYPE | e | SMALL SIG. = POWER OUT | NOISE 1k HELIX GRID ANODE REMARKS
| GAINdb :  (WATTS) FIG. (db) = ma
E UHF f HA-124A 0.5-1.0 30 10 25 150 1000-1500 —100to O 400-1000
HA-10] 1.0-2.0 30 10 20 100 1000-1500 —100toO = 400-1000
HA-101A 1.0-2.0 30 10 25 100 1000-1500 = —100to O 500-1000  Huggins 401D
L HA-101B 1.2-1.4 | 40 12 25 100 1000-1500 = —100to O = 500-1000  Huggins 401E
HA-101C 1.4-1.8 f 40 | 10 25 100 1000-1500 = —(00to 0. 500-1000  Huggins 401F
HA-10I1D 2.0-2.2 30 10 25 100 | 1000-1500 = —100to 0 . 400-1000  Huggins 401G
HA-102 2.0-4.0 35 10 30 80 | 1000-1500 @ —100to O  400-1000
s HA-102A 2.9-3.1 40 5 30 50 | 1150-1250 o 900-1100
HA-102C 2.0-4.0 35 | ) 30 80 | 1000-1500 = —100to O 400-1000 = Huggins 403D
HA-102D 2.0-4.0 35 5 25 50 | 1000-1500 = —100to O  500-1200
PA-10 2.0-4.0 30 ‘ 5 2 60 900-1100 = 450-700
PA-10A 2.7-2.9 1 33 8 e 60 1000-1200 600
PR R - = Baas s ;
HA-103 ' 4.0-8.0 1 30 I 5 30 40 2400-3000 — 100 to 0 1000-2000
*E_ HA;I__(_J}_?_WV__!“ > 5.0-§.07 — 30 5 30 40 2400-3000 — 100 to 0  1000-2000 Huggins 406D
CONDUCTION COOLED TUBES ,
TUBE EREGUENEY MIN.SS  [MIN.SAT. MAX. MAX. VOLTAGES
BAND TYPE Ge GAIN (db) POWER NOISE Ik GRID ANODE
(WATTS) | FIG. (db) | (ma) HELIX COLLECTOR
L HA-53P .950-1.25 20 2 b a0 40 800-1100 500 —100to 0 300-700
HA-55C 1.0-2.0 30 2 18 45 800-1000 500 —50 to 0 300-700
HA-30AN 2.0-4.0 35 l L8 25 800-1000 600 0 0-450
S 7 HA-100D 2.0-4.0 30 1 | 13 25 { 800-1000 600 — 600 200-600
: | i 50 to 350 0-250°
HA-102A 2.9-3.1 40 5 { 25 50 ! 1050-1200 1200 - 900-1000
c HA-56N 4.0-8.0 35 | 25 ios 1800-2300 1000 —50 to0  1200-1800
HA-56G 4.4-5.0 45 4 1 20 Baies 1800-2300 1000 —50 to0  1200-1800
] X | HA-57L 8.0-11.0 ! 30 i | 30 S 2000-2500 1500 —50 to O  1000-1800




MEDIUM POWER TWTS
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= - MIN oy
BANDl TYPE ?‘“52’5‘"“ 55 | peat :
i [ GAIN (db) | mw A HELIG: -
i | HA-51 Poasas F 90 F Ee 10 150 to 250
{HA-SIB | 02505 | 25 50 .| 10 | 150t0250
f {HASSIG | 8.25.06 | @ 20 | 50 20 10 150 to 250
s | HA-36 Bgbg o ek o 98 25 L 8  1B0to 300
| UHF | Ha-36A 0.370-0.67¢. 20 | 10 25 | 12 | [50¢t0300
| | HA-36K 0.5-1.0 30> < 10 17 10 | 90to 250
I | HA-36R 0.5-1.0 e 17 10 | 90to 250
| HA-36T g50 | 22w | 0 2 8 18010 300
| HA-69 0.5-1.0 30 | 5 17 e 150 to 250
| HA-31 1.0-2.0 30 10 25 6 180 to 220
L HA3IC i.02.0 30 1o 25 6 180 to 220
HA-31T 1.0-2.0 30 3 25 6 180 to 220
HA-31U 1.0-2.0 36 0 B 6 180 to 220
HA-29 2.04.0 3 20 25 4 400 to 525
4012 2.0-4.0 35 o 35 5 550 to 700
HA-29AJ 2.0-4.0 . 35 20 25 4 400 to 525
- HA-29AL  2.52.9 35 100 25 6 575 to0 675
5 | HA-229¢C 2.3-2.7 25 13 1 4 400 to 525
HA-29GA-9 2.2-43 25 5 25 4 400 to 525
HA-29S 3.0-5.0 30 16 30 4 550 to 700
HA-29U 2.0-4.0 30 3 ' 5 400 to 525
HA-29U 2.0-4.0 33 10 = 5 1400 to 525
HA-28 4.0-8.0 - 30 10 30 2.5 | 65010 800
c HA-28K 5.0-6.0 46 40 25 2.5 650to 800
HA-28S 4.0-8.0 . 10 30 2.5 650 to 800
HA-28U 4.0-8.0 30 10 27 2.5 = 650 to 800
HA-20 80124~ 39 10 30 2.5 1100 to 1300
HA-20BT  80-124 30 10 30 2.5 1100 to 1300
HA-20BU 8.0-124 | 30 {0 5 125 11000 1300
HA-20CA  7.8-8.5 20 1o 2.5 1100 to 1300
X HA-20CD = 9.2-9.45 20 3 30 2.5 1100 to 1300
_HA-20CF . 8.0-124 | 30 10 25 2.5 | 1100 to 1300
HA-20G | 10.25-10,50 - 10 25 3.0 900to 1400
HA-20ST 8 0-11.0 30 e 2.0  1100to 1300
HA-20T *7.5-8.5 25 10 35 2.0 1100 to 1300
' - N‘HN = ShY MAX M;\X
Bilp. Tiee | TTEIE SS  Pout | NOISE Ik :
| GAIN (db)  mw FIG. (db) (MA)  HELIX
URF HA-7 0.5-1.0 30 10 20 35 90 to 120
HA-7E 0.5-1.0 30 g - a5 . 35 90 to 160
- HA-5 1.0-2.0 30 100 | 25 a8 180 to 220
L | HA-5D 1.0-2.0 30 10 24 3.5 170 to 230
 HA-5MP 1.0-2.0 30 g 25 3.5 180 to 220
HA-| 2.0-4.0 .30 o 7 es | 3% 400 to 525
¢ HaaD 2.0-4.0 30 10 25 | s&8
HA-IF 2.0-4.0 30 10 25 e85
HA-[HP 2.0-4.0 30 10 25 4 400 to 525
HA-26 4.0-8.0 30 10 0 98 | 9E | 65ntcE0D
c  HA-26D 4.0-8.0 + 30 10 24 39 600 to 800
HA-26HP  4.0-8.0 .30 20 25 2.75  650to 800
‘HA-26L - 585-60 | 50 i 3 650 to 800
HA-26M 4.5-5.5 20 00 2.5 600 to 800
HA4 7.0-12.4 30 io 25 35 |idoio is
HA4AD | 7.0-124 30 20 30 3 1100 to 1300
HA-4AG 7024 | - 30 20 30 3.0 1100 to 1300
X  HA-4D 8.0-124 30 0 28 2.5 1100 to 1300
HA-4HPA  7.0-12.4 30 20 . 75 10 410040 1350
HA-4P 8.2-12.4 30 10 i 25 1100 w1250
| HA-24 12.4-16.0 25 5 30 25 1100t 1300
1Hiininnnnnan
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ELECTRODE VOLTAGES (Vdc)

GRID

_SO,FO ‘D; j
~50to 0
—~50to 0O

0
-20to 0

~75t00

-75t 0
—-75t0 0
~75t0 0

cocooocooooo oo o

o (= B = =

Qe

—25t0 0

o

< s io 0

o

ELECTRODE VOLTAGES

_GRID
Otos
O0toS

oo

| oo

o

o0 o OO

e did g o

ANODE
" 0t5 300
0 to 300
100 to 300
0to 175
100 to 250
75.to0 300
75 to 300
50 to 125
75 to 300

0 to 180
0to 180

Oto |75

Oto {75

0 to 350
135 to 235
150 to 350
150 to 350
110 to 350

*0 to 350

0 to 350

0 to 350

0 to 350 °

0 to 450
0 to 450
100 to 450
100 to 450

0 to 450
150 to 450
150 to 450
150 to 450
75 to 450
150 to 450

0 to 500

0 to 450

~ GENERAL PURPOSE TWTS

0i0 450 |

(Vde)

_ ANODE

0to 100
50 to 100

Oto 150
45 to 175
0 to 150

0 to 350
170 to 390
0 to 350
150 to 350

0 to 450
150 to 435
0 to 450
0 to 450
150 to 435

0 to 450
150 to 452
150 to 450
180 to 435
0 to 450
0 to 500
0 to 450

Serrodyne

FSN-5960-883-7960

REMARKS
Huggins 201D & 200D

Stope gain
Huggins 203D & 204D

Huggins 205D & 206D
Huggins 205E Noise Generator
Huggins 205F Noise Generator

FSN-5960-850-3943
Huggins 210D, 210H, 211D, 21 IE
EIAB279 FSN-5960-984-9925

Noise Generator
Noise Generator

Huggins 212D & 213D
Huggins 212E

Huggins 217D & 218D
Huggins 217E & 217F
Huggins 217G (Serrodyne)
Huggins 217H (Serrodyne)
Huggins 2171

REMARKS
Alfred 507

Alfred 505

Alfred 501
EIA 8225 FSN5960-984-9926

Alfred 503 S/n 26 & up

Noise Generator

Serrodyne

Huggins 216A
Huggins 216D
Aifred 5045 n 76 & up

FSN-5960-813-4315
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DESIGNED FOR YOUR
REQUIREMENTS

TUBE WARRANTY

All Huggins' TWTs are tested and inspected
prior to shipment. Huggins’ customers enjoy
the most liberal warranty in the indub

| to |0 mw Amplifiers: 500 hours full g. <
antee, 2000 hours prorated. 100 mw and
above: 250 hours full guarantee, | 000 hours
prorated. Low noise Amplifiers: 500 hours
full guarantee, 1500 hours prorated. All
Tubes: |2-month shelf life.




. HUGGINS LABORATORIES INC.

SUNNYVALE. CALIFORNIA
AIR & CONVECTION COOLED

TWT, BWO, LASER AND PLASMA PHYSICS APPLICATIONS

Huggins Laboratories solenoids are engineered to meet the exacting
magnetic field requirements encountered in focusing traveling wave tubes
and backward wave oscillators. Such solenoids are also particularly well
suited for other specific applications requiring exceptionally uniform
magnetic fields over considerable lengths. Constriction of laser plasmas
and other media involving electrical charges are examples of the possible
use of these devices.

The primary objectives of the design of these units are uniformity of

field strengih and minimum transverse field componehts‘. Other features
included double magnetic shielding, thermal overload switches and inte-

gral focusing adjustment. These solenoids are available in all standard
configurations compatible with current traveling wave tubes and backward

wave oscillators, Depending upon power and magnetic field requirements, 8
they can be furnished in convection cooled, forced air cooled, and water

cooled configurations. Integrally-mounted blcwer assemblies can be
supplied where required.

We especially invite inquiries regarding specific requirements for sources
_of magnetic fields involving rigidly-controlled characteristics.

BS-27C

TYPICAL SOLENOID CATALOG DATA

MOD. TYPE FIELD VOLTAGE CURRENT t:‘:é:?' WEIGHT TYPICAL
NO. COOLING (GAUSS) (AMPS) " (INCHES) (POUNDS) APPLICATION

AS -3 CONVECTION 300 90 - 100 0.64 14 23 HUGGINS TWT, HA-I

AS - 22 400 2 90 — 100 ‘ 0.77 13 21 HUGGINS TWT, HA-5
AS - 21 = 500 90 ~ 100 110 14 HUGGINS TWT, HA-34
AS - 28 = SHAPED 80 - Il0 5 12-1/8 RCA TWT, 4036

AS — 68 i 610 103 - 112 12-1/72 | RCA TWT, 6861

BS - 3C FORCED AIR 90 — 100 8-1/2 | ; HUGGINS BWO, HO-2, HO-4

BS - 9C | = 90 - 100 5 ! 12-172 HUGGINS TWT, HA-2

BS-27C 90— IO_O z HUGGINS TWT. HA-14, HA-25, HA-47
90 — 105 . W1 TWT, 211, 212
9c; -. loé > | ITT TWT, F-6868
LASER PLASMA CONSTRICTION

LASER PLASMA CONSTRICTION




TWT AMPI-":lERS HUGGINS LABORATORIES INC.A

SUNNYVALE, CALIFORNIA

LATEST COMPONENT DESIGN

The Huggins product line of traveling wave
tube amplifiers utilizes the most modern concepts

%
in design and assembly technology. : 'g ey
Features include: " :
0o O . é
. .. PPM-focused TWTs A a-
. Complete 250 to 12,400 Mc band coverage 5

. Power output to 10 watts (20 to 30 watts

available in certain models) MODEL 218D PORTABLE

. . Helix modulation jack (for phase modula-
tion, including serrodyne)

. Grid modulation jack (for amplitude modu-
lation)

. Running time meter

. . . Modular power supply construction

For applications as

. . . Pre-amplifiers (wide dynamic range) U
MODEL HL 701

. .. Line amplifiers
. . « Wide-band IF amplifiers

. . . Serrodyne amplifiers (sideband suppres-
sion to 60db)

Instruments providing identical RF perfor-
mance are also available in light weight, high
efficiency solid state power supply configurations.
For example, the HL-701 provides identical RF
performance to the Model 146D. Operation from
28 V.d.c. or |15 V.a.c. 48 to 420 cps power bus-

ses can be supplied. Complete quotations avail- Modulation: BNC front panel connector for grid modulation,

able upon submission of detailed requirements. AM passband DC to 100 Kc; BNC front panel connector
for helix modulation.

Input, Output Connectors: Type N, female.
Input, Output Impedance: 50 ohms.

MODEL 304D RACK MOUNT

W
ARRANTY Spurious Modulation: 45db minimum below signal.

All Huggins’ instruments and components are ¢ Controls: Power On-Off; High Voltage On-Off; Helix and
Grid Voltage Adjusts.

Metering: Helix Voltage; Helix Current; Collector Current.
Input Power: |15 or 220 + 10% 50 to 60 cps (400 cps avail=

thoroughly tested and inspected prior to shipment,
Instruments and solenoids are warranted for one
year to be free from defects in material and work-

: able on special order basis). .

manship. Microwave tubes are covered by the Accessories Furnished; Power Cord, 5 feet long, NEMA plug.Q

tube manufacturer’s warganty. Hardware for converting cabinet to EIA —conforming rack
mount.
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FERRITE ISOLATORS ~ HUGBINS

COAXIAL UNILINE® ISOLATORS

Huggins Laboratories, Cascade Research, is the original source o
of Microwave Ferrite Components. In addition to the items listed
in the catalog, a comprehensive line of components is manufac-
tured to custom specifications. Your inquiries on special items
are invited. A competent engineering staff is available to design
components compatible with your particular system requirements.

HF-7024

COAXIAL UNILINE ISOLATORS

H
BAND  MODEL FREQUENCY ISOLATION 'stg;rs'm‘ VSWR. RE POWER ﬁﬁgﬁzs WEL'S:T CASCADE
NG Se db MIN.  yuax. MAX. pEAKw AVG.-w (approx.) (approx) MOPEL
i HF-7000  0.75-1.0 10 1.0 1.30 i0 -~ 10 10 3 CN-12-74 |
HE-7007  0.75-1.0 10 1.0 1.30 10 250 10 3 CN-14-4
HF-7001  1.0-2.0 10 .0 1.25 i0 10 10 3 CN-12-62
HF-7008  1.0-2.0 10 1.0 1.25 0 250 10 3 CN-14-5
L HC-7066  1.0-2.0 17 0.5 o1 3 10 3 3 Bl
HC-7067  1.3-1.7 20 0.3 1.25 2 10 3 tia e
HC-7068  1.7-2.0 20 03 1.25 9 10 212 = =
HF-7024  2.0-4.0 Is 1.0 1.25 10 10 61/8 e e ‘
- -
HC-7069  2.0-4.0 i5 1.0 1.25 10 250 61/8 Easa o L
- HC-7070  2.0-4.0 17 0.4 1.25 3 10 2172 | Sahe
HC-7071 . 2.0-3.0 20 0.3 1.25 2 10 24/ I s
HC-7072| 2734 | 20 0.3 1.25 2 10 2172 | i e
HC-7073  3.04.0 20 0.3 1.25 3 10 219 1 Soas
HF-7005  4.0-8.0 10 1.0 1.25 10 10 65/8 1 3/4  CN-12-77 |
HF-7012  4.0-8.0 10 o ergs 10 10 65/8 13/4  CN-14-9
c HC-7074  4.0-6.0 17 0.4 1.25 2 10 1 1/4 34 e
HC-7075  4.0-5.0 20 0.3 1.25 2 ) 1 1/4 34 o
HC-7076  5.0-6.0 20 0.3 1.25 2 10 | i/4 30 0 -
HE-7006,  7.0-10.7 10 1.0 1.30 10 i0 65/8 13/4  CN-12-68
X HE-7034| 70107 | 10 1.0 1.30 10 i0 65/8 13/4 | CN-14-10
HF-7077| 8.2-12.4 40 1.0 14D 10 10 81/2 A
| |
i
| |
| - —

; 20 | gy
1
[
Notes |. Connectors: Type N pro- / \

vided unless otherwise specified g i ]
(Asterisk after length indicates IS Basrcesssnsssnasseis i s e e e e
TNC Connectors utilized on stand- :
ard models.)

INSERTION LOSS

ISOLATION




Huggins Laboratories Coaxial Isolators and Circulators
feature broad bandwidth, high performance, light weight,
small size and stable characterisitics. Octave bandwidth
units are available from | to 12 Gc in either resonance
isolators(HF7024) or stripline junction circulators (HC7081).

COAXIAL CIRCULATORS

BAND  MODEL FREQUENCY |SOLATION ‘NSELROTS?N VSWR

No. Ge db min. db Max. MAX.

HC-7094 0.5-0.6 20 0.4 1225

UHF HC-7095 0.6-0.7 20 0.4 1.25
HC-7096 0.7-0.8 20 0.4 1.25
HC-7097 0.8-1.0 20 0.4 125
HC-7078 1.0-2.0 17 0.5 125
HC-7108 1.0-2.0 17/30 0.5/0.8 1.25
HC-7035 0.9-1.3 20 0.4 1.25

L HC-7015 1.3-1.7 20 0.3 1.25
HC-7080 1.3-1.7 20/35 0.3/0.6 1.25
HC-7016 1.7-2.3 20 0.3 1.25
HC-7081 1.7-2.3 20/35 0.3/0.6 1.25
HC-7082 2.0-4.0 17 0.4 1.25
HC-7107 2.0-4.0 17/30 0.4/0.7 125
HC-7083 2.0-4.0 20 0.3 1.25
HC-7017 2.0-2.5 20 0.3 1.25
HC-7036 2.0-2.5 20/35 0.3/0.6 1325

s HC-7018 2.7-3.4 20 0.3 1.25
HC-7037 2.7-3.4 20735 0.3/0.6 1.25
HC-7019 3.34.0 20 0.3 525
HC-7038 3.34.0 20/35 0.3/0.6 1.25
HC-7084 4.0-8.0 17 0.4 1.25
HC-7110 4,0-8.0 17/30 0.4/0.7 1.25
HC-7020 4.0-5.0 20 0.3 1.25
HC-7039 4.0-5.0 20/35 0.3/0.6 1.25
HC-702! 5.0-6.0 20 0.3 1.25

c HC-7040 5.0-6.0 20/35 0.3/0.6 1.25
HC-7022 5.4-6.5 20 0.3 1.25
HC-7041 5.4-6.5 20/35 0.3/0.6 1.25
HC-7085 6.0-8.0 20 0.3 1.25
HC-7086 7.0-9.0 20 0.3 1.25

X HC-7087 8.5-9.6 20 0.3 {25
HC-71 11 8.0-12.0 17 0.4 1.25

%____-__.__

oo T AT TR AR AR AT SR

ISOLATION db

SIZE INCHES
(approx.)
41/72Dx 1 1 /2H
41/2Dx 1 1/2H
41/2Dx 1 1/2H
41/72Dx 1 1/2H

412D x1 1/2H
71/2L x 4W x | | /4H
41/2D x| I/2H

21/2D x | 3/8H
SLx21/2Wx |1 3/8H
21/4L x21/8Wx 1 1/16H
41/72Lx21/8Wx | I/16H

31/8Dx | |/4H
SL x23/8Wx IH
31/8Dx | 1/4H
21/4L x2 1/8Wx | 1/16H
41/72Lx21/8W x| 1/16H
21/74L x21/8Wx 1 1/16H
41/2L x21/72W x| 1/16H
21/4L x2 1/8Wx | 1/16H
4-172L x21/8W x | I/16H

21/4Dx 1 H

25/8L x| |/8W x IH

I 5/8L x I ' 1/2W x | H
31/2Wx 1 1/2W x| 1/16H
P2 x-t T2 We L H
31/8Lx 1 1/2Wx 1 1/16H
13/8L x| 3/8Wx I H
3Lx13/8Wx 1 1/16H

11/2D x | H %
| 1/2D x | H *
1 172D x | H *
| 172D x |H %

-

COAX. CIRCULATOR

WEIGHT CONFIGU- CASCADE

(ap':i;x_) RATION MODEL
I i/4 3-v ——
1 1/4 3-y Himains
1 1/4 3y et
1 1/4 3-y S
1174 3.y SHeh

2 4-H e

1 1/4 3-y CN-42-3

3/4 3-Y CN-42-6
I i/4 4-H CN-42-29
3/4 3% CN-42-12
| 1/4 4-H CN-42-30
1 3-¥ SaE
2 4-H o

i 3-y e
3/4 3T CNAYI3
I 1/4 4-H CN-42-31
3/4 =y CN-42-14
1 1/4 4-H CN-42-32
3/4 FT CN-42-15
| 1/4 4-H CN-43-33
3/4 3-y o

I 4-H A
1/4 3T CN-42-16

1 4-H CN-42-34

172 3T CN-42-4
| 4-H CN-42-35
3/8 3T CN-42-17
3/4 4-H CN-42-36
3/8 Ay St
3/8 N e
3/8 3-¥ =
3/8 e
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WAVEGUIDE ISOLATORS

2
=

2

=4
=
<
P
o
2

BAND
RG-(x)/u

104

48

49

50

51

Notes:

90
FREQUENCY Gc

INSERTION LOSS db

INSERTION

MODEL FREQUENCY ISOLATION LOSS

NO.

HF-8022

HF-8023
HF-8140

HF-8001
HF-8137
HF-8109
HF-8025
HF-8024

HF-8110
HF-8003
HF-8002
HF-8138
HF-8111
HF-8014
HF-8112
HF-8015
HF-8113
HF-8016
HF-8114
HF-8017

HF-8005
HF-8004
HF-8018
HF-8094
HF-8019
HF-8095
HF-8027
HF-8028

Gc

2.4-2.5

2.7-2.9
2.8-3.2

3.95-5.85
3.95-5.85
4.4-5.0
5.4-5.9
5.4-5.9

5.4-5.9
5.85-8.2
5.85-8.2
5.85-8.2
5.925-6.425
5.925-6.425
6.575-6.875
6.575-6.875
6.825-7.125
6.825-7.125
7.125-7.65
7.125-7.65

7.05-10.0
7.05-10.0
7.125-7.8
7.125-7.8
7.5-8.5
7.5-8.5
8.5-9.6
8.6-9.4

db Min. db Max.
10 0.8
10 0.8
22 1.0
20 1.0
40 1.0
20 0.5
I5 0.7
8 0.5
22 b5t
30 1.0
40 1.0
40 I.0
20 0.5
40 0.8
20 0.5
40 0.8
20 0.5
40 0.8
20 0.5
40 0.8
30 1.0
40 1.0
20 0.5
60 1.0
20 0.5
60 1.0
15 0.5
13 0.6

VSWR.
MAX

1.20

kt5
.15

1.15
1.10
1.15
1.15
1.25

1235
45
1.15
.10
1.08
1.15
L35
e
IS
1.15
35 13
1.15

=15
1.15
kS
ItS
1.15
1.15
115
1.15

Huggins laboratories Uniline Load lIsolators provide
isolation between RF signal source and load with
slight loss in transmitted power. By absorbing energy
reflected from antennas or other mismatches in trans-
mission lines, the Uniline lIsolator improves signal
source stability, reduces long line effects and pro-
tects critical parts, such as high power klystrons
and magnectrons.

HF-8028

LENGTH WEIGHT
RERONER INCHES  LBS. FLANGES CASCADE

PEAK-kw AVG.-w (approx.) (approx.) UG-(x)/u MODEL

1000 5000 13 3/4 17 435A  SL-17-2
750 205 8 13 53 S-15-1
50 50 8 13 53 e
0 10 8 5 149A  G-12-4
10 10 8 4 FAOAS: e
10 20 314 211 WA B aaa
300 300 5 33/4 1494  G-15-3
3300 5000 i 14 149A  G-19-I
100 250 51/4 2 344 RS-54-59
10 10 8 41/2 344 3-12-70
10 10 8 41/2 344 J-12-65
10 10 6 3172 344 e
10 20 3 I 344 e
10 20 5 1374 344 3-12-50A
10 20 3 I 344 e
10 20 5 13/4 344 J-12-51A
10 20 3 [ 344 bt
10 20 5 13/4 344 1-12-52A
10 20 3 I 344 e
0 20 5 13/4 344 J-12-53A
10 10 7 4172 51 XL-12-10
10 io 7 412 51 XL-12-7
0 20 5 2 51 XL-12-34
10 20 5 2 51 XL-12-32
10 20 5 2 51 XL-12-33
10 20 5 2 51 XL-12-35
300 300 2172 2 51 XL-15-7
300 300 13/4 2 51 XL-15-10

Flanges indicated above are standard, however flanges of your choice may be utilized on
request at no additional charge.

£




~ WAVEGUIDE ISOLATORS

LABORATORIES INC.

P

- Huggins Laboratories isolators have exceptional isolation to insertion
loss characteristics and can be designed to either commercial or
military specifications. Isolators are available covering the entire
frequency range from 2.4 through 36.0Gc.

WAVEGUIDE UNILINE ® ISOLATORS

MODEL INSERTION
NO. FREQUENCY ISOLATIQN LOSS VSWR

RG — (x)/u Ge db Min, db Max.

LENGTH WEIGHT
INCHES LBS
(approx)

BAND CASCADE

MODEL

RF POWER

g FLANGES
Peak Kw Avgw :

Max

HF-8030
HF-8029
HF-8007

HF-8006

HF-8i41

HF-8089
HF-8033

HF-8008
HF-8031
HF-8032
HF-8090

. HF-8027
HF-8115

HF-8116
HF-8117
HF-8020
HF-81i8
HF-8021
HF-8009
HF-8119

| HC-8120
HC-8121
HF-8010

53 | HF-8142
£ | HF-8011

| HF-8012

96 | HF-8013

8.2-12.4
8.2-12.4
8.2-12.4
8.2-12.4
8.2-12.4

8.2-12.4

8.5-10.2
8.5-9.6
8.5-9.6
8.5-9.6
. 8.8-9.6
8.9-9.3
9.6-10.4

10.0-15.0

10.5-11.7
10.5-11.7
11.7-13.2
11.7-13.2

12.4-18.0
12.4-18.0
13.0-15.0
15.5-17.5

10
20
30

T

18.0-26.5 |
23.0-25.0

[ 23.0-25.0

| 34.0-36.0 |

07

1.4
1.0
1.0
1.0
1.0
0.5

0.7

- e -

ocoholhho ocuoobo

w |

AR

115
115
115
1.1
1.10
1,10

138

1.20
.10
1.30
.10
130
1.5
.15
1.15
o1
1.15

1.20
115

200 400
200 400
10 10
10 10
20

20

120 |

e
1.5

525
1.30

[h30 ¢

11,25

|

(approx) UG~ (x)/u

4-1/4
8-1/2
=
9
5-3/4
5-3/4

1-172 39
2-172 39
4-374 39
4-3/4 39
3-174
3-1/4
1=t/2
1-9/10
=172
172
6/10
7/10
1/2
2
1-1/4
p)
i-1/4
2 WR-75
2-1/10 al9
3-172 419
1/2 419
172 419
2-1/4 | 595
2174 |- “ais
3/4° 5595

12 e

o e

=174

X-12-0
X=12-1

o X=12-29

M-12-1

| Me122
Kv-14-3

| K-12-4 |

| K=13-5

| Kei3-1
Jeas Zals

599 | KA=I3-1

[BEn s i DT

*Pressurized

Notes: (1) Flanges indicated above are standard, however ‘flanges of your choice may be utilized
on request, : , , =t .
(2) Asterisk after power rating indicates pressurization is necessary.

TYPICAL PERFORMANCE CHARACTERISTICS

tns e s Min, Isolation I

Isolation |

aerananaNa 1 Max. Insertion Loss 1nn

\____/

insertion Loss (db)




WAVEGUIDE CIRCULATORS
. Huggins Laboratories Waveguide Junction Circulators
maintain specified performance over extreme tempera-

ture range and typical insertion loss is 0.1 db. Special
units can be provided with 1.05:1 VSWR over 10% band-

width.

WAVEGUIDE CIRCULATORS

BAND  MODEL FREQUENCY ISOLATION ‘“SE“;SWN VSWR SIZE INCHES WEICHT ELANGES CONFIGU- CASCADE

Lo} . “(x)/
RG-(x)/u No. Gc db Max. e MAX. (approx.) o UG-(x)/u  RATION MODEL

$-43-2
$-43-8
$-43-3
5§-43-9
$-43-12
$-43-13

G-43-1
G-43-4
G-43-2
G-43-5
G-44-3
1-43-16
1-43-33
3-43-14
1-43-34
1-43-15
$-43-35
1-43-17
1-43-37

XL-43-1
XL-43-4
XL-44-9
XL-43-2
XL-43-5
XL-44-2
X-43-10
X-43-19
X-43-17
X-43-21

M-43-1
M-43-3
M-43-2
M-43-4
KU-43-11
KU-43-15
KU-43-13
KU-43-17
KU-43-12
KU-43-16
KU-43-4
KU-43-18
KuU-43-19

20 0.3 t.20 SHEZE T 2N X 3N 412 53
20/35 0.3/0.6 1.20 PEL x' T 1 /2 W x 3K 9 53
0.3 .20 St/2L x7 1/72W x 3H / 53

0.3/0.6 .20 IHLx71/2W x3H 53

0.3 200 | S /2L x 142N x3H / 53

0.3/0.6 .20 L x71/2Wx3H S3

0.3 20 41/2L x4 1/74W x 3H 419A
0.3/0.6 .20 9L x4 1/4W x 3H 419A
0.3 20 41/2L x4 1/4W x 3H 419A
0.3/0.6 .20 9L x4 1/4W x 3H 419A
0.5 .20 21 L x45/16W x5 1/16H 419A

0.3 15 31/2L x3 174W x2 1/4H 344
0.3/0.6 A5 7L x31/4W x 12 1/4H 344

03 A5 3 1/72L x3 1/4W x 2 1/4H 344
0.3/0.6 A5 7L x3 1/4W x2 1/4H 344

0.3 45 31/2Lx31/4Wx 2 1/4H 344
0.3/0.6 <15 TLx31/4Wx2 1/4H 344

0.3 5 3 1/72Lx3 1/4W x 2 1/4H 344
0.3/0.6 A5 7L x31/4W x 2 1/4H

Q3 A5 2 0/2Lx21/4W x 2H
0.3/0.6 A5  SL x2i/4Wx31/4H
0.5 20 11 3/4L x31/8Wx31/4H
0.3 20 2 1/2L x2 1/4W x2H
0.3/0.6 20 SLx21/4Wx2H
20 11 1/2L x3 1/BW x 3 1/4H
20 2174L x2174W x [1/16H
20 41/2L x21/4W x L1/16H
20 21/4L x2 1/4W x 11/16H
20 5L x21/4Wx |i/16H
5 2L x2Wx | 1/2H
A5 4L x2Wx 1 I/2H
HC-8058 A5 2L x2Wx 1 1/2H
HC-8059 A5 4L x2Wx | I/2H

HC-8060 2 0 i i 200 120 x 1 1 /2Wx 1 T/6H
HC-8061 . i , .3/0.6 20 3L x 1 1/2W x 1t 7/16H
HC-8062 .0:16. i 120 L 2 x L2 x L T/T6H
| HC-8063 . i .3/0. 20 3L x| 1/2W x| 7/16H
HC-8064 7 5 5 2 5 12 k] L2 W x L 721N
HC-8065 . ! : ,3/0. AS 3L x i 1/22Wx 1 7/16H
HC-8131 5 .0 0 . 20 73/4Lx2 1/2W x28/10H
HC-8066 3 .0 . . 20 1 1/72L x 1 1/2W x| 7/16H
HC-8132 i 3 .3/0. 20 3L x 12W x| T/16H

HC-8133 2 0.5 20 L 1/4L x 1 1/4W x IH
HC-8134 .0-25.0 / 0.5/0.8 20 2172L x | 1/4W x |H

" HC-8035
HC-8122
HC-8036
HC-8123
HC-8037
HC-8124

HC-8038
HC-8039
HC-8040
HC-8041
HC-8125

HC-8042
HC-8043
HC-8044
HC-8045
HC-8046
HC-8126
HC-8047
HC-8127
HC-8048
HC-8049
HC-8128
HC-8050
HC-8051
HC-8129

HC-8052
HC-8053
HC-8056
HC-8057

HC-8054
HC-8130
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% HC-8135 . ; 0.5 20 ILxIWxIH
i HC-8136 .5-35. 0508 120 2LxIWxIH

-Ibw

Notes: (1) RF Power Input 10 kw beak, 10 watts Average unless otherwise specified.

(2) Configuration 3-, 4-, Ports Y, or Pi, configuration available on special request.
&D-Differential Phase Shift. Handles up to 300 Kw peak and 300 W average power.




GYRALINE

Huggins Laboratories Gyraline Ferrite
Modulators are electrically controlled
variable attenuators. They can be used
as amplitude modulators, automatic gain
controls and as off-on switches.

TYPICAL HYSTERESIS LOOP

40

ATTENUATION-DB
=)

CURRENT (MA)

GYRALINE® AMPLITUDE MODULATORS

MODEL ATTENUA- MODULA- NOMINAL

INS TIO
BAND NO FREQUENCY N LEgss N TION VSWR TION MIDBAND 'I‘:g:g: wi'BGSHT FLANGES C:SSQEE
L RANGE FREQUENCY CURRENT
RG — (x)/u Gc db Max db Min Max (Kc) {ma) (approx) (approx) UG —(x)/u

S HS-7092 2.5-3.8 1.0 10 1.30 0.1 225 6-2/3 7-1/2 Coax-N  CN-22-2

C HS-7093 4.0-7.0 1.0 10 |.25 0.1 250 6-1/2 7-1/2 Coax-N  CN-22-4
HS-8070 5.4-5.9 1.4 18 1.35 3.0 350 5-1/2 2-1/8 344 RS-570
HS-8071 5.4-5.9 1.4 18 1.35 70.0 350 5-1/2 2-1/8 344 RS-570(Hf)
HS-8072 5.9-6.4 1,2 25 1.35 3.0 90 5-6/10 2-1/8 344 R-620

50 HS-8073 5.9-6.4 172 25 1.35 70.0 90 5-6/10 2-1/8 344 R-620(Hf)
HS-8074 6.4-6.9 1.0 25 1.30 3.0 90 5-1/10 2-1/8 344 R-670
HS-8075 6.4-6.9 1.0 25 1.30 70.0 90 5-1/10 2-1/8 344 R-670(Hf)
HS-8076 6.9-7.4 1.0 25 1.30 3.0 90 4-1/10 2-1/8 344 R-720
HS-8077 6.9-7.4 1.0 25 1.30 70.0 90 4-1/10 2-1/8 344 R-720(Hf)
HS-8078 8.2-10.6 1.0 25 1.45 0.2 10 3-1/2 3/4 39 920-NA

52 HS-8079 8.2-10.6 1.0 25 1.45 3.0 45 3-1/2 3/4 39 R-920
HS-8080 8.2-10.6 1.0 25 1.45 70.0 85 3-1/2 3/4 39 R-920(Hf)
HS-8081 13.5-15.0 1.0 25 1.30 3.0 30 2-6/10 172 419 R-1350

91 HS-8082  13.5-15.0 1.0 25 1.30 70.0 30 2-6/10 172 419 R-1350(Hf)
HS-8083  15.0-17.0 1.0 25 1.30 3.0 30 2-6/10 172 419 R-1650
HS-8084  15.0-17.0 1.0 25 1.30 70.0 30 2-6/10 1/2 419 R-1650(Hf)

53 HS-8085  23.0-25.0 1.0 25 1.40 70.0 50 2-6/10 3/8 595 K=21-1

96 HS-8086  34.0-35.5 1.0 25 1.50 70.0 75 1-1/4 3/8 599 Ka-21-1

All components manufactured by Huggins Laboratory Inc. are thoroughly tested and inspected prior to
£H shipment. Products are protected by the most liberal warranty available. All Huggins®’ Ferrite Compo-
nents are warranted for one full year to be free from defects in materials and workmanship.

A | 4




OTHER CAPABILITIES

RADIOMETERS
BOLOMETERS
RADIATION THERMOMETER

TARGET INDENTIFICATION SYSTEMS

INSTRUMENTATION

TRANSIENT DETECTOR
LINE VOLTAGE MONITORS

NANOSECOND PULSE GENERATORS

CUSTOM INSTRUMENTS & SYSTEMS

INTEGRATED MICROWAVE & INFRARED SYSTEMS.

TERRITORIES

Washington — Oregon

California — Nevada — Arizona

Montana — ldaho —~ Wyoming ~
Utah — N. Mexico — Colorado —
El Paso, Texas

Arkansas — Oklahoma ~ Texas
(except El Paso)— Louisiana—
South Texas

Kansas — Nebraska — Indiana —
lowa —Missouri — Wisconsin —
Minnesota — {llinois

Kentucky —Michigan — Ohio
Western Pennsylvania —
West Virginia

Tennessee ~ Virginia—N. Carolina—
S. Carolina — Georgia — Florida —
Alabama —Mississippi

Delaware — Maryland — Northern

Virginia — Washington, D.C.

New Jersey —Metropolitan New York-
Long Island — E. Pennsylvania

Upstate New York

New Hampshire — Maine —
Rhode Istand — Vermont ~
Connecticut -~ Massachusetts

All Canada

Export

HUGGINS TECHNICAL REPRESENTATIVES

NAME

J. K. DOOLEY CO.. INC 4110 Stone Way No.
Seattle, Wash. 98103
206-632-1618

RF ASSOCIATES 1621 Pontius Ave.

Los Angeles, Calif, 90025
213-478-1586

TWX: 213-490-3952
KELLEY ENTERPRISES 136 East Fourth Street
Loveland, Colorado 80537
303-667-1376

P. 0. Box 9555
Dallas, Texas
214-824-3800

AIREP ENGINEERING COMPANY
75214

125 Otd Orchard Arcade
Skokie, llineis 60079
312-675-6700

TWX: 312-677-6735

COZZENS & CUDAHY

MICRO SALES CORPORATION T-17 Executive Building
1250 W. Dorothy Lane
Dayton, Ohio 45409
513-298-3033

TWX: 513-944-0450

4969 Rosweil Road, NE
Atlanta, Georg:a 30305
404-255-6660

TWX: 404-231-3417

E. G. HOLMES & ASSOCIATES

1406 Shoemaker Road
Baitimore. Maryland 21209
301-825-2385

TWX: 30(-828-7039

E-A. INCORPORATED

675 W. Jericho Turnpike
Huntington, L.1, New York 11743
516-692-5200

TWX: 516-421-4699

cdb ENTERPRISES

9 Holiywood Drive
Whitesboro, New York 13492
315-736-2450

TWX: 315-797-1763

KLM ASSOCIATES

TRITEK, INCORPORATED 1764 Massachusetts Avenue
Lexinkton, Massachusetts 02125

617-862-4631

BRH ASSOCIATES. LTD 6338 Victoria Ave.
Montreal 26. Quebec
514-733-5331
HUGGINS INTERNATIONAL 750 Third Avenue, Suite 67
New York, New York 10017
212-986-2244

Cable: ARTROCKE. N.Y
Telex: 1-25534

999 EAST ARQUES AVENUE
TWX: 408-737-9992

OFFICES

800 San Antonio Rd.
Palo Alto, Calif, 94303
415-327-5531

TWX: 415-492-9446

P. 0. Box 36211
Houston, Texas 77036
713-494-2260

1925 Lee Road 19341 Trimity
Cleveland, Ohio 44118 Detroit, Michigan 48219
216-371-0522 313-537-6460 ; |
b
B
430 W. Gaston Street 316-1/2 Bumby Street 915-F Franklin 4
Greenshoro, N. Carolina 27401 Orlando, Florida 32803 Huntsville. Alabama 35801
919-272-0855 305-241-2128 205-539-11i4
TWX: 305-275-1599 il
Washington, D. C. i
202-783-7319
(Ans. Service)
}
10 E. Schoolhouse Lane
Philadelphia, Pennsyivania 19144
215-844-9100
P. 0. Box 214 Station @
Toronto 7, Ontaria
416:489-9191 WS
¥ (’Cz

&
& monufactire
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SUNNYVALE, CALIFORNIA 94086
TELEPHONE (408) 736-9330
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RAVELING
WAVE
TUBES

BACKWARD WAVE AMPLIFIERS
FORWARD WAVE AMPLIFIERS
BACKWARD WAVE OSCILLATORS
SPECIAL PURPOSE TUBES

SALES & SERVICE IN THE UNITED KINGDOM:-

B. & K. LABORATORIES LTD.
4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND.
TELEPHONE: GROSVENOR 4567

development
engineering
design




GN®

©)
O
" manufacture
development
[ craneernesd TRAVELING WAVE
design 7]
fQSQOYCh i‘l
Q«
<O
LaBOR™
VHF-BAND UHF-BAND L-BAND
» BROADBAND FORWARD WAVE AMPLIFIERS

10 MW Standard HA—7 A HA—5 A

30 db min. small-signal gain 0.5 ;BOSB%gMC 1.0 ;’?sg.%é(Mc
6 - 8 WKS. DEL. 4 - 6 WKS. DEL.

1 W Standard HA—S8 A HA—18 A

30 db min. small-signal gain °~5$;'%°160°l§)MC 1.O$11'O°§60°K°MC
6 - 8 WKS. DEL. 8 - 12' WKS. DEL.

Medium Noise HA—40 A HA—17 A

25 db min. small-signal gain [ 0.5$1TC;°1.OOOI§)MC 1.0$':'OsgboolgMC

15/db: noise figure } 6 - 8 WKS. DEL. 6 - 8 WKS. DEL.

Low Noise HA—45 A HA—14 A

25 db small-signal gain O.E?S-ZroO(;.OOOKOMC 1.0$'£0°g.:°l(°MC

10 db max. noise figure

6 - 8 WKS. DEL.

6 - 8 WKS. DEL.

’ 1 W Min.
Pulsed | 30 db min. sat. gain
| 0.1 max. duty cycle

» PERMANENT MAGNET FOCUSED AMPLIFIERS

30 db small-signal gain ‘ 6 . 8 WKS. DEL.

6 - 8 WKS. DEL.

HA—51 A HA—36 A HA—31 A
10 MW Standard ‘ 250 TO 500 MC 0.5 TO 1.0 KMC 1.0 TO 2.0 KMC
$1,575.00 $1,575.00 $1,350.00

6 - 8 WKS. DEL.

1 W Standard
(Pulsed Tubes have PA designation)
30 db small-signal gain

p ELECTROSTATICALLY FOCUSED AMPLIFIERS

30 db small-signal gain

l D HA—27A
5 MW ' HA—52 A 1.0 TO 2.0 KMC
0.5 TO 1.0 KMC $2000.00

3 - 4 MONTHS DEL.

1TW
30 db small-signal gain

HA--58A 1
0.5 TO 1.0 KMC
$3250.00

3 - 4 MONTHS DEL.

p BACKWARD WAVE AMPLIFIERS

Voltage Tuned l

0.1 to 1.0% bandwidth |
15 db gain

p» BACKWARD WAVE OSCILLATORS (Voltage Tuned)

1 MW min. power output |

10 MW min. power output

HO—9

1.0 TO 2.0 KMC

$1,500.00

6 - 8 WKS. DEL.

» PM FOCUSED BWO (Voltage Tuned)

10 MW min. power output

]

» SPECIAL PURPOSE TUBES

Frequency multiplier tubes t

HA—34 A
UHF-BAND TO S-BAND
$1,250.00
6 - 8 WKS. DEL.

P MANY MODIFICATIONS of these tubes have been made to customers’ specifications. A technical staff is available for

your problem as well as for special research and development. Feel free to address us with your inquiry.

b PRICE NOTE: Above prices apply to small quantities only and are subject to change without notice. A 10% credit will
be allowed upon return of the used encapsulated tube when reordering. Shipment made from F.O.B. Sunnyvale,

California, via air freight. Terms: Net 30 days.

> DELIVERY QUOTATIONS given above represent the average situation. Consult us directly for latest quotations.

L4



THE

INDUSTRY'S broadest line

S-BAND C-BAND X-BAND Ku-BAND
557 \ 4 gf v
» BROADBAND FORWARD WAVE AMPLIFIERS
HA—1 A . HA—26A (HA—3) HA—4 A | HA—24A HA—25 A
2.0 TO 4.0 KMC ‘ O e e 8.2 TO 12.4 KMC [12.4 . 15.0 KMC 12.0 - 18.0 KMC
$650.00 4.8 W Ser. $850.00 $950.00 $2,000.00
4 - 6 WKS. DEL. 4 - 6 WKS. DEL. |4 - 6 WKS. DEL. 10 - 12 WKS. DEL.
1 |
HA—2 A ‘ HA—6G At HA—9A t HA—10 #f |
2.0 TO 4.0 KMC 4.0 TO 8.0 KMC 8.2 TO 11.0 KMC 8.2 TO 12.4 KMC|
$750.00 $1,000.00 $1.500.00 $850.00 |
4 - 6 WKS. DEL. 4 -6 WKS. DEL. 6 -8 WKS. DEL. 4 - 6 WKS. DEL. |
HA—11A [ HA—23 A HA—44 A ’ HA—43 A
2.0 TO 4.0 KMC 8.2 TO 11.0 KMC 8.2 TO 12.4 KMC | 12.0 TO 18.0 KMC
$1,500.00 $2.000.00 $1.500.00 ' $3.000.00
4 -6 WKS. DEL. 6 - 8 WKS. DEL. 6 - 8 WKS. DEL, | 10 - 12 WKS. DEL.
HA—37A HA—47°A HA—23 A HA—46A: HA—48A'
2.0 TO 4.0 KMC* 1 fopy Py, L. 8.2 TO 11.0 KMC | 12.0- 18.0 KMC 12.0 - 16.0 KMC
$2,000.00 ‘ . d $2,000.00 $3,500.00 $3,250.00
6 - 8 WKS. DEL. 6 - 8 WKS. DEL. |10 - 12 WKS. DEL. 6-8 WKS. DEL.
PA—4 A (HA—12) PA—7 A PA—1 A ‘
2.0 TO 4.0 KMC 4.0 TO 8.0 KMC 8.2 TO 11.0 KMC
$850.00 $1,250.00 $1,750.00
4 -6 WKS. DEL. 4 -6 WKS. DEL. 6 - 8 WKS. DEL.

8 - 12 WEEKS DELIVERY 10 - 12 WEEKS DELIVERY

1 10-12 WKS. DEL.

6-8 WKS. DEL.

p PERMANENT MAGNET FOCUSED AMPLIFIERS
HA—29 A HA—28 A HA—20 A 1 HA—49A Tt
2.0 TO 4.0 KMC 4.0 TO 8.0 KMC 8.2 TO 11.0 KMC ? 10.5 TO 16.0 KMC
$1,000.00 $1,125.00 $1,350.00 { $2,250.00
6 - 8 WKS. DEL. 6 - 8 WKS. DEL. 6 - 8 WKS. DEL. 6 . 8 WKS. DEL.
HA—30A PA—6A HA—35At PA—8 HA—21A T PA—O A
2.0-4.0 KMC 2.0 - 4.0 KMC 4.0 - 8.0 KMC 4.0 - 8.0 KMC 8.2 - 11,0 KMC 8.2 TO 11 KMC |
$1,350.00 $1,575.00 $2,250.00 $2.475.00 $2,700.00 $3,500.00

» ELECTROSTATICALLY FOCUSED AMPLIFIERS

BACKWARD WAVE AMPLIFIERS

BA—1
2.4 TO 3.6 KMC
$1,500.00
2 . 3 MONTHS DEL.

BA—2
8.2 TO 12.4 KMC
$1,500.00
2 - 3 MONTHS DEL.

BACKWARD WAVE OSCILLATORS (Voltage Tuned)

4 - 6 WKS. DEL. 6 - 8 WEEKS DELIVERY

6 - 8 WKS. DEL.

HO—18 HO—3 HO—13 HO—14 HO—17 HO—19
2.0 TO 4.0 KMC 3.75 - 7.0 KMC 4.0 - 8.0 KMC 8.2-12.4 KMC 7.0 - 11.0 KMC | 12.0 TO 18.0 KMC
$750.00 $750.00 750.00 $750.00 $750.00 $1,250.00
4 - 6 WKS. DEL. 4 - 6 WEEKS DELIVERY 4 - 6 WEEKS DELIVERY ; 4 -6 WKS. DEL.

T
HO—1 HO—20 HO—21 HO—2 HO—4
2.0 TO 4.0 KMC 3.75 - 7.0 KMC 4.0 - 8.0 KMC 8.2 TO 12.4 KMC 12.4 TO 18.0 KMC
$1,000.00 $1,000.00 $1,000.00 $1,000.00 $1,500.00

4 - 6 WKS. DEL.

» PM FOCUSED BWO (Voltage Tuned)

HO—228§
8.5 TO 12.0 KMC
$2000.00

10 - 12 WEEKS DELIVERY

SPECIAL PURPOSE TUBES

P

HA—16
S-BAND TO X-BAND
$850.00
6 - 8 WKS. DEL.

Agridded
b under development
*11 db max. noise figure
10.5 watt over specified band
t1this tube will provide 20 db min.
small-signal gain over the 12.0
to 18.00 Kmc band.
$12 db max. noise figure
§5 dbm min. 8.2 - 12.4 Kmc
f 13 db maximum noise figure
1} 100 MW

Changes or Addit

ions to the November

Short Form Catalog

A CATALOG and Engineering Handbook are available for you.
Please submit your request on company letterhead.




@ Atlantic Seaboard

FOR FURTHER INFORMATION

%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\% AN

BURLINGAME ASSOCIATES

510 SOUTH FULTON AVENUE
MT. VERNON, NEW YORK
MOUNT VERNON 4-7530

514 UNIVERSITY BUILDING
SYRACUSE, NEW YORK
GRANITE 4-7409

974 MAIN STREET
WALTHAM, MASSACHUSETTS
TWINBROOK 4-1955

222 LONG LANE
UPPER DARBY, PENNSYLVANIA
SHERWOOD 7-9080

8218 WISCONSIN AVENUE
WASHINGTON 14, D.C.
OLIVER 4-6400

@ Southeast U.S.

SCIENTIFIC SALES ENGINEERING CO.

2162 PIEDMONT ROAD, N.E.
ATLANTA 9, GEORGIA
TRINITY 3-2475 TWX AT 335

1851 OAK LANE
ORLANDO, FLORIDA
GARDEN 4-0730

2831 SOUTH MAIN STREET
WINSTON-SALEM, NORTH CAROLINA
PARK 3-3281

3514 FLAMINGO ROAD
HUNTSVILLE, ALABAMA
JEFFERSON 9.5552

@ Kentucky - Michigan - Obio

RIDGWAY ASSOCIATES

5915 SCHAAF ROAD
CLEVELAND 31, OHIO
LAFAYETTE 4-1421

3130 FAR HILLS AVENUE
DAYTON 29, OHIO
AXMINSTER 3-2167

1204 N. WOODWARD AVENUE
ROYAL OAK, MICHIGAN
LINCOLN 6-3312

Mid-W est
COZZENS & CUDAHY, INC.

125 OLD ORCHARD ARCADE
SKOKIE. ILLINOIS
ORCHARD 5-6700 TWX SKOKIE, ILL. 2723

@ Texas

AIREP ENGINEERING CO.
P. O. BOX 9555

DALLAS 14, TEXAS
TAYLOR 4-3800

@ Arizona - Calif. - Nevada

JOHN FRANCIS
O’'HALLORAN & ASSOCIATES

11636 VENTURA BLVD.
NORTH HOLLYWOOD, CALIFORNIA
TRIANGLE 7-0173

@ Rocky Mountain States
ELTON K. KELLEY

336 EAST 4TH STREET

LOVELAND. COLORADO
NORMANDY 7-1376

Northwest

J. K. DOOLEY & CO.

3215 WESTERN AVENUE
SEATTLE 1. WASHINGTON
ATWATER 4-8313

@ Canada

RADIONICS LIMITED

8230 MAYRAND STREET
MONTREAL 9. CANADA
REGENT 9-5517




