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HUGGINS LABORATORIES, INC.
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S TENTATIVE DATA

PERMANENT MAGNET FOCUSED MEDIUM POWER
TRAVELING WAVE TUBE AMPLIFIER

OPENINGS ARE PROVIDED IN BOTH ENDS OF THE CAPSULE TO ALLOW FOR
A SMALL AMOUNT OF AIR FLOW NECESSARY FOR COOLING, THE RF END
OF THE CAPSULE OPERATES AT THE HIGHEST TEMPERATURE AND SHOULD
BE COOLED FIRST.

AIR HOLES TYPE N MI12P AIR HOLES
. FEMALE
6 O 9 i
CO) 8 2,0 " DIA.
09 W |
581 14 1/8mn s/

ELECTRICAL CHARACTERISTICS
FREQUENCY RANGEG : : ¢+ o 60606 060 068 06 0 o 0606 s s a s o 8.0 TO 11,0 KMC
SATURATION POWER OUTPUT.,. . s 0 s ¢ 0 s 05 0 00 27 DBEM (MIN.,)

BATURATION GALUN S o « s T vie o 6 ih o oressigs o anssss & Anatum, 0 NEEN L)

POWER SUPPLY REQUIREMENTS

MEL IX VOLTAGEY . (i vis s wis she e o le s et i s o o200 TEIIEW DR I
COLLECTOR: VOLTAGBE (oo iviv iete sio o nne omoiia 3% & 2000 ST O ESOR G T
CATHODEYCURRENT ., iivie s ols @ ass o oemnseios e 2 MACMEIESS)

B 3 TE R RE R % ot S5 i e s e b el e e b s el 1 1Y PHOSISTNO B 5 AR
ANOBELVOLTAGER, § .5 oo ¢oaoistessilsiaes -1H008 THO U2 OUEM OIS S
AN ODIE: 1€ RN Toudor o do 10 076 % oot o aisl o B mre e v she o0 SEARECRIMNEN ool

BRI T I NO L TATE . 205 5 s s s's e m s wle o s oo el sl e e NN
HEATER "WOLTAGE 3 o ss oo sie 568 o agoreiies oo o oS SUANNCD - JEN
HEATERICURRENT I o« laieie o sdtiie s o ol e olaiie o6 nolsatlin stS A NS SO0 WS ORI

MECHANICAL CHARACTERISTICS

RP CONNEGTOR i vho s s 66 o8 o oier o e s isi o v ol o TV P HEH RN AL ESICQIN
CAPSULE

DC CONNEGCTOR « ve che visodlieles ¢ ahe s ¢ sie o s tmah WINGHES TN WY 205
CAPBUDLE LENGTHE 156w veie ol ure s v ot 578 SUNIE S
CAPS UEE: B IAMETER o o 1o v @i t5: o oiaee o5 wldan B 0L G HIRES

TR ROV - e v I T v R e B R R e B et

1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE, COL -

LECTOR 1S GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND
POTENTIAL.

2 THIS GIVES THE RANGE OF ANODE VOLTAGES WHICH 1S NECES -
SARY FOR 20 MA CATHODE CURRENT AND TAKES INTO ACCOUNT TUBE
TO TUBE VARIATIONS. THE ANODE VOLTAGE SUPPLY MUST COVER
THE RANGE 0 TO 2200 VOLTS TO PREVENT POSSIBLE TUBE DAMAGE
WHEN INITIALLY APPLYING VOLTAGES.

3 THIS RANGE OF GRID VOLTAGE WILL CUT THE TUBE OFF -Y THE

ORDER OF 30 DB OVER A MAJOR PORTION OF THE SPECIFIED BAND.

HA=21 / PAGE § / 7-1-58
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CUSTOMERS CONFIRMATION SHEET

SOLENOID CUSTOMER TUBE TYPE
PPM BATE HA-21AF
3-27-62
SOLENOID MANUFAGTURE P.O. NUMBER TORE TUXRYTTY

GENERAL DESCRIPTION

8.5 TO 10.0 KMC - PPM FOCUBED - 1 WATT TWT AMPLIFIER -
BPECIAL ENVIRONMENTAL REQUIREMENTS

R.F. SPECIFICATIONS

FREQUENCY RANGE ‘ B.5 to 10.0 KMC | ®"iD ATTENUATION AT v .
SMALL SIGNAL GAIN > 50 DB SPURIOUS MOBULATION N
SATURATED POWER OUTPUT > 90 DBM 1noise riouns -
SATURATED GAIN > 37 DB v.8.W.R < 94
PULSE FALL OFF - BACK ATTENUATION - {
@;r e .

MAX, BMALL SIGNAL GAIN VAR -

OCSCILLATION CHECK

&

D.C. SPECIFICATIONS .

VcorLiwecTon |2 lcoLiecron | < 20,0 MA || Vancos o 5 & lanooe
Vull.lxl IQ T0 IneLix < 2.0 MA !l Vancoe 2 Janone 2
Vsnour - ||lsnouT - Vanooe 3 lancoEe 3
Vanope 11000 10 1 Ianope < 0.1 MA || Vanooe 4 lanooe 4
Verip 0 | ario < 0.1 MA ¢

Vcatnooe 0 leavnooe < 20.0 MA

VHEATER 2.0 InEaTER < 1.2A N AT e

YOLTAGE SREAKDOWN OF CoLLEcTOR GROUNDED =

s, S e o B e SRR S e SRR |

REMARNKS |

OPERATION: BEAM CW, RF INPUT PULSED.

ENVIRONMENTAL: PER MIL-E-5400 CLASS 2, VIBRATION PER CURVE IV EXTENDED
' TO 2000 CPS @ t10 G.

CAPSULE — COUPLER SPECIFICATIONS

e R 1); i._ e > ’._ %

24 e ;
,3 our S~
Y ]

in C
- 2 >
St e e i ;
Rk POWER RF N [ R.F. OUT COLLECTOR o [T
1 camce m - - = — &5% cade
CONNECTOR NONE | _N FEMALE GROUNDED
NEMARXS:  CATMODE - ORANGE HELIX = BLUE GRID = YELLOW
MEATER = BLACK ANODE = BROWN

HEATER = WHITE COLLECTOR-CAPBULE GROUND - GREEN

{ SHIRPING INFORMATION

F 208L




CUSTOMERS CONFIRMATION SHEET

)

)

SOLENOID I;C“""’"" { TUBE TveK
fiAr(
o 3-30-62 HA=35U

SOLENOID MAMUFACTURE P O MUMBER YUY TUXRYTSY——— |
SR T T 4.0 TO 8.0 KMC - PPM FOCUSED - TWT AMPLIFIER -

GROUNDED COLLECTOR

- SPECIAL ENVIRONMENTAL REQUIREMENTS -
R.F. SPECIFICATIONS
43 -

FRELUENCY RANGE - MR 4.0 1o 8,0 KMC Lamo ATTENUATION AT T
srALL siomaL aain >0B © |seumcvmgeuaton . PR L W e
SATURATED POWER OUTPUT > 27 DBM = woisE FiGumk DR e Y —h =
saTumATED aain P T AR T -
FULE AL T L ek Lo [ BeavienusTION S ol e :
i e g et i e e o TP N T A o Loy W Ty X oy SOUERE
MAX BSMALL BIGNAL Cle VAR -

RS
OSCILLATIONM CHECK

S NSRRI T RN -

b ™ \ S T ——— —
Vcogglcvoa}m_lc)_lmo_#l_cam Lecrom | < 20.0 MA 1\7/:»-225 i ke #A::'_‘D_[._——-* —
N\ }m 70 1600 [Hevix e '< 2.0 MA‘% Vanocox 2 " vﬁlAN DE &

Vswour — lsnour = |l VanopE 3 i lanooE

‘VAIOOI ;O To 700 lancoe € =0.1% MA#VA'# oK 4 ; :h'r)oz ‘ }

{ - M o o e
VcaTroor Ao lcaTnonx T | S_ZO'Q-MA% é —— e ——

i 3 _ ! -
VHgaTeEr e D ll"!}"’,' o <, 1.3 A u’ 15 u i |
VOLTAGE BARAKDOWN F COLLECTOR GROUNDE 4 e

b

REMARKS

ENVIRONMENTAL: PER MIL-E-5400 CLASS 3, VIBRATION PER CURVE IV EXTENDED
TO 2000 CPS @ 10 G.

CAPSULE — COUPLER .SPECIFICATIONS

e B SO e

o Y B—Tr

ot ORI T e

POWER =T~ I ®mR.F ourT COLLECTOR
CAB_E - - - =
commecTom | M12P-LR N_FEMALE GROUNDED
REMARKS B - GRID H - HEATER N = ANODE
D - CAPBULE-COLLECTOR=-GROUND J = CATHODE
F = HEATER L = HELIX

SH.PPING INFORMAT OM

% F 20A8J
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711 Hamilton Avenue

HA—22

HUGGINS LABORATORIES, INC.

- Menlo Park, California.

TENTATIVE DATA

WIDEBAND TRAVELING WAVE TUBE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FEREQUENGCG Y RANGE <= < e &

POWER SUPPLY REQUIREMENTS

1
HELIX AND COLLECTOR VOLTAGE

AT ROBIE IC URR ENT - i e e

BB X G R RE N T~ — a8 et ora e "

SERTER TCWIRR BN Tia s o e an o ot o

MAIGNE TG FLE LB - o 8 of e Wiw.- o - 5

MECHANICAL CHARACTERISTICS
BE CONNECROIRS - = — = = e e e ortie

NOG 'C oNNE G SR e e 2 b ! g

* SUPPLIED WITH MATING RECEPRPTAGCLE

FALL DE VOLTAGES MEASURED WITH

LECTOR 1Is INSULATED AND THUS ANY

AT GROUND FOEENT LAL. .

2 ALL ANODE VOLTAGES SHOULD BE ADJUSTABLE FROM ZERO FOR

ITIAL FOCUSING PURPOSES

________ 1.6 Ta 2:8 Kwe
_______ 30 bpB (MIN, )

_________ 10 DBM (MIN., )

________ 400 TO 500 VOLTS
________ 3.5 MA
________ 50A

-------- TYPE N MALE

________ WINCHESTER PLUG

Mm7p ¥

________ 16 3/4 INCHES

______ ==t Une’ 0 NG S

RESPECT TO CATHODE, coL -

ELECTRODE MAY BE OPERATED

IN -

HA-22 / PAGE 1 / 3-1—58
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711 Hamilton Avenue .

TENTATIVE DATA

HA—23

HUGGINS LABORATORIES, INC.
Menlo Park, California

LOW NOISE X—BAND TRAVELING WAVE TUBE AMPLIFIER

ELECTRICAL CHARACTE.RISTICS

FREQUENCY RANGE

POWER SUPPLY REQUIREMENTS

HELIX VOLTAGE]!

8.2 - 11,0 KMC
25 DB (MIN, )
10 DB (MAX, )

1000 —-1300 vOoLTS
1000-1800 voLTs
0, 7-0,8 MA

< 0 TuaA

ANORE NG, 1 VoL A @ 2l 7 Wi g i b 0-150 voLTS

ANOBE ND, 2 VOLTHMGHE . = . . - - ~=—==-—-=-0-150 VOLTS

ATBORE. WB ¢ Vol TARES Ll Do ae s 0 0-450 VOLTS

AR TR 41 V'L FABIER e oie b o P 0 TO MINUS 15 VOLTS
HEATER WOLBAGE « e L o . sl o VO e

MECHANICAL CHARACTERISTICS

RF CONNECTOR

DC CONNECTOR

PRICE

$1500, 00
DELIVERY &
1 ALL DC VOLTAGES
LECTOR 1Is

AT GROUND POTENT LA L.

MEASURED WITH

TYPE N MALE

WINCHESTER Mo9p

———————————————————— 16 INCHES
————————————————— 1.0 INCH
————————————————————— 1.0 POUND

TO 8 WEEKS

RESPECT

TO CATHODE .

CoL -

INSULATED AND THUS ANY ELECTRODE CAN BE OPERATED

HA -23 /PAGE 1 / 12—-1-57
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HUGGINS LABORATORIES, INC.

711 Hamilton Avenue . Menlo Park, California.
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TENTATIVE DATA

STANDARD K—BﬁND TRAVELING WAVE TUBE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FRESUERE Y ERANMGE -t = oo o s e v et s o

12,4 TO 14,0 KMC—-~~12,4 TO 15,0 KMC
SMALE SICGNAL GAIN== == o= == o e - 30 DB (MIN, )=——w—a 20 DB (MIN, )
POWER OUTRUTas=scs s s ome oo e e aie i e 7 DBM (MIN, )m———— 7 DBEM (MIN, )

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECGTOR VOLTAGEY 1t _ & 1150 TO 1250 VOLTS
ST EILONIRES CHER B N'T s o et = el o e 2.5 MA (MAX,)
HELTR € URRENT - = Sl e o ' fan i s 150 HA (MAX, )
& NOBIE O L ARG B2 = sos ot ol & o ) i s 0 TO 400 VvOLTS 5
HEATER CURRENT - - - - w0 — e e e o _ 0.9 TO 1,2 AMPS
EEATER Mo ESAGER o e oSl N 6.3 OR 7.0 voLTS

MAGNETIC FillEBLR=— =i i i Sl ot ol o gbeii 400 GAUSS (MIN, )

MECHANICAL CHARACTERISTICS

RP CONMNECTOR-Sdas s e — e TYPE N MALE

DE CONNECTOR - —— == — — oo WINCHESTER M7pP
CAPSULE LENGTH - - - - — m e e e 14 3/4 INCHES
CARSULEDIAMETER =~ =@ =5 e = e el 1+ 0 ANCH

NET WEIGH T s s r e c e m e s mm e e 1.0 POUND

1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE,., COLLECTOR

IS INSULATED AND THUS ANY ELECTRODE MAY BE OPERATED AT GROUND
POTEN THAL ,

2 THE ANODE VOLTAGE SUPPLY MUST COVER THE RANGE 0 TO 400 VvOLTS
FOR INITIAL FOCUSING PURPOSES

3 PROVISIONS SHOULD BE MADE TO ALLOW FOR EITHER 6,3 OR 7.0 VOLT
OPERATION TO OBTAIN OPTIMUM LIFE PERFORMANCE FROM THE TUBE.

HA-24 / PAGE 1 / 3-15-38



TENTATIVE CHARACTERIS

SOLENOID — FOCUSED,

SALES & SERVICE IN THE UNITED KINGDOM :-

B. & K. LABORATORIES LID.

4 TILNEY ST., PARK LANE, LONDON, Ww.1.,
TELEPHONE: GROSVENOR 4567

NS LABORATORIES, INC.

HA-25

ENGLAND.

)
X manulacture
development
enqlnecrlnq

HUGGI

m:::’:l; £ ?99 East Arques Avenue - Sunnyvale, California
¢
‘O

Lapo®™

HIGH — GAIN Ku — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS (vg =0
EREQUENCYIBANGE « <5 4 ¢ o v s @ Blialolle o = ois dg aloin o et & S S 12.0 TO 18.0 KMC
ENALLESIGNAL "GATIN Il s e el Ol T i SR S e e e 30 DB MIN
AU EARIONPOWER: DU TR w S . o s fe i o o T alhins® 5 e o s e o e i T e 7 DBEM MIN
GAIN AT SATURATION , , ., , , . L e R A T e TR S A i Yo el e S et s S 20 DB MIN
MEWE, ANBRT NS QUYRTIT 5 200 how s ahs st s e o o s el i s e s e el 3:1 MAX
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE % REGULATION CURRENT
HELIX 1000 _TO 1300 Vv == i MA MAX
COLLECTOR 1000 TO 1300 V —— 0.8 MA MA.X
ANODE 0 TO 500 v - 0.05 MA MAX
CATHODE 0 \ - 0.8  MA MAX
GRID o* i e 0.05 MA . _ MAX
HEATER 6.3 QR 7.0 Vv - 1.4 AMP MAX
* A NEGATIVE VOLTAGE CAN BE APPLIED FOR R-F ATTENUATION.
e e o R i Re aier S P i s e SIS el B S el SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

/— SM1P M7P-LSH I9

1} = =

UG-419/U FLANGE

ouTPUT

/—/—- Ky-BAND WAVEGUIDE

/

/ /
// —h

v O -D—T’_—‘J
(<)

gt Fv IL’

INPUT

546

b

1L ;

=] (= - s ) 5|| % ] s ‘
et = 147 17— il

o N e e S R e R S R e o S e T R SR L1 - e R e - S e ik I B e Tl e e CHROME
ENDECARUEINGSH . St 8 i o7 SR 5 elis o v et M- At EalAE sl 5w A 18 1 Do g ot e s CHROME
AUXTEIARY ICOOL INGIREQUIRED (s o=t tta o b o s s34 Kr ol aalite a8 o, o mprdit = e SR SOLENOID BLOWER
NE TEW G S s rities ol o St a5 & 55 o0 8 oo o R e e R s oyt S RS R b Ee Lo i Al 3/4 LBS

FWA /HA-25 / MARCH, 1360



CHARACTERISTICS HA —26
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HUGGINS LABORATORIES, INC.

999 East Arques Avenue - Sunnyvale, California

‘
LaBoR>

SOLENOID — FOCUSED, 10 MW C — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE : : & &t & o s o o s s o o s o o o o o o« s s + 8 s o = o « o s o s o o+ 4.0 TO 8.0 KMC

SMALL=SIGNAL GAIN | . . . . i it i it e it ettt e e e e e e e e e e e e 30 DB MIN

SATURATION POWER OUTPUT, |, . . . 4 i it vt vt v v n o ot ot ot e e e e e e 10 DBEM MIN

CAINAT SATURATION . . « s o 5o 96 s 5 2 5 86 5 6.5 5 5 5 5 6 6 8 55 6 5 o owiere o oo 20 DB MIN

VEWR, INPUT AND OUTPUT . . 4t 4o 4 v s o o v v o o ot e e ot o et e e e e e e e e e e 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT
HELIX 650 _TO 800 _V - 0.2 MA MAX
COLLECTOR 650 TO 800 V - 2.5 MA MAX
ANODE 0 TO 450 Vv - 0.1 MA MAX
CATHODE 0 v - 2.5 MA MAX
GRID 0 * v - 0.1 MA MAX
HEATER 6.3 \'4 =— 1.0 AMP MAX

* A NEGATIVE VOLTAGE CAN BE APPLIED FOR R-F ATTENUATION,

FOCUSING . . . 0 i ittt ettt t et et s ettt et e e e et e e e e s e as SOLENOID | 400 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE M7P—LSH19

Eo
O 20
1
'4.8" ITl ln
CAPSULE FINISH ; 5 c 5 s o s v @ /6 & & & @ &8 5§ 6. 6 81 5 .8 & & 5 5 o 6 s 5 owmis o o oo BLACK ANODIZED
END CAP FINISH . ¢ ¢ ¢ ¢ « o o « o o o 5 o 6 06 s 0 0 o s o 06 6 o 6 6 065 8 o606 000e2e0e BLACK ANODIZED
AUXILIARY COOLING REQUIRED. . .« « B 8 e e s e e e e e e e e e e e e s e w e e (s s e W e NONE
NET WEIGHT. ¢ ¢ ¢ o ¢ ¢« o o o o 6 ¢ o o o = o 25 8 ¢ s o a s o o o 6 8 8 s s s o065 88 o005 o0 s 1.0 LB

FWA / HA — 26 / AUGUST, 1960



HA-26

HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS

50
VH=740 v
WANZ330V
B Vg=0v
40 S.S, GAIN |(db) Ig=1.4ma

| / SAT. GAIN |(db) \

or
DBM

. -— . —
- ~___‘\
- ~.

4.0 6.0 8.0
FREQUENCY , kmc

GAIN AND POWER OUTPUT

i Vy=740v
\'\ VAN=33OV
\\-\‘ PN =-30dbm
-15 N
A\
o
\ [
AN,
-30 \ \
\ N,
RELATIVE XSk
P .
0 \ N.l4.0kme
N
@b g \ . .

2

.\
\
\ N_6.0kmc
\

-60

8.0kmc

0 -0 -20 -30 -40 -50 -60 -70 -80
GRID — CATHODE VOLTAGE (volts)

GRID CONTROL

FWA / HA — 26 / AUGUST, 1960

20

VH=T740 v
VAN=330V
f= 6.0 kme /_\\
10 /| N
/ 4R
6 /Vq=OV Jov

YN
INANAIA
/1

-60 -50 -40 -30 -20 -0 O 10
Py (dbm)

=30

TRANSFER CHARACTERISTICS

+200 a2
wigo [~ VAN=330 v
B N Vg=0
\ f=6.0kme
+00 < 4l
N
\\
- \
%
0 40
PHASE N Gl GAIN
SHIFT B N \ il
degd o / \‘\ 39
\k
N
so - i
=) Lol ol mall i v ms il e arssmravey ——
\
-200 AN 38
PHASE
SHIFT
720 730 740 750 760
Vy (volts)

PHASE SHIFT AND GAIN vs
HELIX VOLTAGE (small signal)
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TENTATIVE DATA

HA—27

HUGGINS LABORATORIES, INC.

999 East Arques Avenue - Sunnyvale, California

ELECTROSTATICALLY FOCUSED L—BAND
TRAVELING WAVE TUBE AMPLIFIER

HA—27

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE, , , ,
SMALL-SIGNAL GAIN

NOISE FIGURE

SATURATED POWER OUTPUT, L, ., .,

POWER SUPPLY REQUIREMENTS

HELIX NO.1 VOLTAGE"'.
HELIX NO.2 VOLTAGE .,
POTENTIAL DIFFERENCE
e e S, T D e e
COLLECTOR VOLTAGE | ,
GRID. VOLTRGE®# v "
ANODE NO. | VOLTAGES,
ANODE NO. 2 VOLTAGE
HEATER VOLTAGE + » «
HEATER CURRENT + « ¢« ¢+ »
HELIX NO. 1 CURRENT.
HELIX NO, 2 CURRENT: »
CATHODE CURRENT -« » «
COLLECTOR CURRENT - +

BEAM TRANSMISSION™ .

MECHANICAL CHARACTERISTICS

2.,
3.

4.

*

**

R.F. CONNECTORS* . . .
D-C CONNECTOR®? * .
CAPSULE LENGTH = « .+
CAPSULE DIAMETER: « «
NET WEIGHT - = + « s » s 4 »

AUXILIARY COOLING. .

1t=2 KMC
30 pB (MINIMUM)
25-30 DB (MAXIMUM)

S pBM (MINIMUM)

0-500 VOLTS
0~-200 VOLTS

50-500 VOLTS
0-500 VOLTS

-50 TOS0 VOLTS
0-500 VOLTS
0-500 VOLTS
5.83-7.%5 VOLTS
0.7 TO 1.0 AMP
0—-7.5 MA

0—-1.5%5 MA

0=-3.0 MA

0-3,0 MA
APPROX. 40%-100%

AMPHENOL 27-36
VIKING VRI2/2AG15S
1S 3/4 INCHES

1 INCH

1t POUND

NONE REQUIRED

ALL D-C VOLTAGES MEASURED WITH RESPECT TO CATHODE.

NORMALLY RUN AT ZERO POTENTIAL

ANODE SUPPLY MUST BE ADJUSTABLE FROM ZERO VOLTS IN ORDER

TO OBTAIN PROPER CATHODE CURRENT AND FOCUS,

SUPPLIED WITH MATING PLUG.

SUBJECT TO CHANGE,

I COLLECTOR

HERMETIC SEAL.

AUGUST 15, 195°%



HA—28

oo™ HUGGINS LABORATORIES, INC.
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bAwy TENTATIVE DATA
PERMANENT MAGNET FOCUSED HIGH GAIN
TRAVELING WAVE TUBE AMPLIFIER
TYPE N Mi12pP
FEMALE

m%m[ |

2.0 IN DIA

(] |

5/8" j@— —1/2"

ELECTRICAL CHARACTERISTICS

FREQUENCY RENGE —= -~ — — st m — = & o el ipiad ot 4.0 = 8,0 KMC
S'MA L& SH G Gl | Mie v e o p R B 30 DB ( MIN,)
PO WAR'R, - Ol TR i s o e e i e o o B 10 DBM ( MIN. )

POWER SUPPLY REQUIREMENTS

HELIX AND COLLEGCTOR VOLTAGE' ——————— 650 — 800 VvOLTS
C A RAOINENEIRR BN T = LA T (T T 2.5 MA

HEL 11X, GUIRBIEN T = = wn as o o iiles o= oo o b oo i = o D8 MA ( MR X, S
ANODE VOLTAGEZ —————————————————————— 0—- 450 VOLTS

AN GO NC et U L B s o T 8 B el e s W B0 L MAX )
REAFEER - ML TAGES SRR A N e B o tel . o .o 6.3 OR 7.0 VOLTS
HEATER CURRBRENT—=m ~flae = o —d = = = oot oo o 0.75 AMPS

G R T VOIS SETIRIG I e fs s 8 o o gt il e e e . i o Frmeries 0 VOIL TS

MECHANICAL CHARACTERISTICS

RF CONNEC FORS == & - = = — - = e s —m = TYRE N FEMALE ON
CAPSULE
DC CONNECTOR - - — - - e e e e e e e e e e e e WINCHESTER MI12P
ON CAPSULE
CAPSULE LENGTH=-= - - - e e e e e e o e e - $5 _3/B INCHES
CAPSULE DIAMETER - e e s m e e e e e e 2.0 INCHES
NET WEIGH T = = = - - — - e e e e e e e o 4 1/2 POUNDS
1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE. coL -
LECTOR |S GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND
PO RENT ILNL.
2 THE ANODE VOLTAGE SUPPLY MUST COVER THE RANGE 0-450 VOLTS
TO PREVESNT POSSIBLE TUBE DAMAGE WHEN INITIALLY APPLYING
VOLTAGES,
3 PROVISION SHOULD BE MADE TO ALLOW FOR EITHER 6,3 OR 7.0
VAOLTS OPERATION TO OBTAIN OPTIMUM LIFE PERFORMANCE FROM
NHE T URES

HA-28 / PAGE 1 / 3—-1-58
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HUGGINS LABORATORIES

MENLO PARK CALIFORNIA
<

«OQ’

Lago®>

PERMANENT MAGNET FOCUSED
FORWARD WAVE S-BAND AMPLIFIER

A GENERAL DESCRIPTION A GENERAL CHARACTERISTICS
THE HA-29 IS A LOW POWER TRA\ELING-WAVE TUBE ELECTRICA _
AMPLIFIER POSSESSING HIGH GAIN AND BROADBAND e
AMPLIFICATION CHARACTERISTICS,
HEATER VOLTAGE 6.3 VOLTS RMS
HEATER CURRENT 0,8 AMP MA X
THE TUBE IS ENCLOSED IN A METAL CAPSULE WIiTH RA- CATHODE CURREN 3,5 MA MA X
DIO FREQUENCY AND POWER SUPPLY CONNECTIONS EX -
TENDING FROM THE ENDS FOR EXTERNAL CUHNNECTION,
HE' 'X VOLTAGE RANSE 400 TO 525 VOLTS
HEL X CURRENT 3 * 0,5 MA MA X
THE HA-29 HAS A BROADEAND SMALL SIGNAIL GAIN IN ANODE VOLTAGE RANGE 3 150 TO 350 VOLTS
EXCESS OF 30 DB, SATURATION POWER OUTP !T INEX~ ANODE CURRENT . 03 MA MA X
CESS OF 10MW, AND A NOISE FIGURE OF 25DB OR LESS, .
IT FINDS USE AS A GENERAL PURPOSE WIDE HHAND AM-
PLIFIER AND MODULATOR, COLLECTOR VOLTAGE 400 TO 525 VOLTS
COLLECTOR CURRENT 3.5 MA MA X
FOR AMPLITUDE MODULATION SERVICE, THE HA-29 15
PROVIDED WITH A GRID WHICH IS ZAPABLIZ DOF CON GRID V71 _TAGE? 0 TO --200 VOLTS
TROLLING THE GAIN AND POWER DUT2UT OF THE rupr GRID C IRRENT .02 MA MA X
OVER EXTREMELY WIDE RANCES., THE CAPAC TANCE OF
THE GRID IS HELD LOW SO THAT A PULSE RI*ETIME OF
LESS THAN 10 MILL I-MICRD=ECONDS CAN BE ACHIEVED, FREQUENCY RANGE 2 TO 4 KMC /s
SMALL S!GNAL GAIN 30 DB MIN
! SATURAT (N POWER OUTPUY 10 DBM MIN
THE HA-29 CAN PROVIDE WIDE DEVIATION PHASE MOD GAIN AT SATURATION 20 DB MIN
ULATION SINCE RELATIVE OUTPUT PHASE [S ESSEN- NOISE FIGU L 25 DB MA X
TIALLY A LINEAR FUNCTION OF HELIX VOI.TAGE!. AN
IMPORTANT USE OF HIS EI.ECTRONIC PHASE SHIFTING
PROPERTY HAS BE N TO SIMULATE SIGNALS WHICH VSWR, INPUT AND OUTPUT o) s
HAVE HAD THEIR FRFQUENCY SHIFTED BY THE DCPPLLER
EFFECT. THIS IS ACZOMPLISHED BY APPL ¢(ING LINEAR
SAWTOOTH VOLTAGE WAVEFORMS TO THE HELIX, THI!S
TECHNIQUE IS ALSO USEFUL IN THE MICROWAVE MEAS- MECHANICAL.
UREMENT FIELD FOR WIDE DYNAMIC RANGI HOMODYNE BT el
DETECTIONZ,
CAPSULE LENGTH ¥6-778 INCHES
CAPSULE DIAME "t'R 2.0 INCH
R.F., CONNECTO®S YPE N FEMALE
A METERING COLLECTOR CONNZIC "ORS3 WINCHES TER TYPE SMIP
POWER CONNECTORS WINCHESTER TYPE MI12P
IT IS USUALLY NECESSARY TO METER ONLY HELIX
VOLTAGE, BEAM CURRENT AND HELIX CURRENT, BEAM NET WEIGHT 4,0 . POUNDS
CURRENT CAN BE CONVENIENTLY METERED BY MONI|— SHIPPING WEIGHT 15 POUNDS
TORING CATHODE CURRENT OR BY COMBINING COLLEC-—
TOR AND HELIX CURRENT IN A COMMON ME 1ER,
ATYPICAL OPERATION
POWER SUPPLY REQUIREMENTS
D+ C. DATA®
TO OBTAIN LESS THAN | DEGREE TOTAL I"MASE EXCUR- R
SION AT THE OUTPUT, THE HELIX SUPPLY MUST HAVE CATHODE CURRENT 2, 80 MA
LESS THAN 0,01% PEAK TO PEAK RIPPLE, COLLECTOR CURRENT 2,64 MA
HELIX CURRENT 0. 14 MA
ANODE VOLTAGE 230 VOLTS
TO OBTAIN LESS THANO,1 DB AMPLITUD : MODULATION, HELIX VOLTAGE <20 VOETE
THE HELIX SUPPLY MUST HAVE LESS TFAN 0,17 RiPPLE GRID VOLTAGE 0 VOLTS
AND ANODE SUPPLY LESS THAN 1,0%RIPLE, COLLECTOR VOLTAGE ave VOLTS
R, F. PERFORMANCE’
SMALL SIGNAL GAIN 31 TO 14 DB
SATURATION POWER OUTPUT 12 TO 13 DBM
GAIN AT SATURATION OUTPUT 23 TO 3t DB
NOISE FIGURE 25 DB OR LESS

NOTES?}

1-HUGGINS LABORATORIES ENGINE ERING NOTES, PP 53 TD 63,

2-HUGGINS LABORATORIES ENGINE ERIM 3 NOTES, P 20,

3—THIS GIVES THE RANGE OF ANC J)E VC .TAGE WHICH IS NECESSARY FOR 3,5 MA CATHODE CURRENT
AND TAKES INTO ACCOUNT TUB : TO 1UBE VARIATION, THE ANODE VOLTAGE SUPPLY MUST COVER
THE RANGE 0-350 VOLTS TO PROTECT THE TUBE WHEN INITIALLY APPLYING VOLTAGES,

4~REFER TO GRID CHARACTERISTICS DATA,

5S—FURNISHED WITH MATING CONNECTOR,

6—ALL VOLTAGES MEASURED WITF RESPECT TO CATHODE,

7-DATA TAKEN BY OPERATING MTO ©M; TCHED LOAD, TUEE IS STABLE AT OPERATING CURRENT
UNDER SHORT CIRCUIT CONDITIDNS AT EITHER R.F, CONN ICTOR,
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HA—29 HUGGINS LABORATORIES

™ AMECHANICAL OUTLINE
AR.F. CONNECTORS
TYPE N FEMALE
TYPE N FEMALE CONNECTORS ARE FURNISHED WI|TH STANDARD
TUBES, I
WINCHESTER TYPE MI2P POWER CONNECTOR IS FILLED WITH A 5/8 IN.
SILICONE RUBBER COMPOUND TO PROVIDE EXCELLENT VOL - y
TAGE BREAKDOWN CHARACTERISTICS, e *
A PLUG: WINCHESTER M12P OR EQUIVALENT )
B - GRID SM,P
C - GROUND
F - HEATER-CATHODE
H - HEATER
J - CATHODE
L — HELIX
N — ANODE
STANDARD TUBES ARE CONSTRUCTED WITH THE COLLECTOR
INSULATED AND THEREFORE ANY ELEMENT MAY BE OPER-
ATED AT GROUND POTENTIAL, THE COLLECTOR LEAD WILL.
APPEAR AS AN EXTERNAL CONNECTION AT THE R.F, END OF
THE CAPSULE, WINCHESTER TYPE SMIP,
A SPECIAL MODIFICATIONS
1.28R FAST RISETIME PULSE APPLICATIONS IT iS RECOM—
AﬂDED JTHAT THE GRID CONNECTION BE BROUGHT OUT ON A
"ARATE CONNECTOR ON THE END OF THE CAPSULE,
|
2.FOR APPLICATIONS REQUIRING VERY FLAT OR SPECIALLY _../‘ '
SHAPED GAIN RESPONSE AS A FUNCTION OF FREQUENCY, TUBES
CAN BE PROVIDED THAT MEET SUCH REQUIREMENTS OVER RE-— 16 778 IN
STRICTED FREQUENCY RANGES WITHIN THE BAND, q
2 IN. DIA.
3. A SPECIAL PHASE MODULATOR VERSION OF THIS TUBE CAN BE
SUPPLIED WHICH HAS LOW GAIN AND LOW INCIDENTAL AMPLI—
TUDE MODULATION,
A CAPSULE FINISH
BRUSHED CHROME WITH ANODIZED ALUMINUM END CAPS DYED
BLACK,
R o
~ /Tl]'[m'i' 1/2 IN.
_ Mi12P ?
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HUGGINS LABORATORIES HA—29

TYPICAL OPERATING CHARACTERISTICS

~ == | : T
= |
SMALL SIGNAL GAIN ( OB )
T T T Es e
q / AIN AT mxm ) =
Iy POWER OUTPUT (DB ) ™. *4 k
o / \ l lé
§ _ﬂ N 3
8 MAXIMUM POWER OUTPUT ( DBM | | | g
B e e e o . S 8-
,..—-T o b4 a
- -~
o S 5‘ .
~.
ol 19
o HELIX VOLTAGE = 440 v I
CATHODE CURRENT ~3.0 MA ||
= ANOOE VOLTAGE =195y o
: 8
L ] : ,_AL_._,,, L
i 3.0 8 1 ? 1
FREQUENCY, KM: 0 %0 40 -3 20 .10 0
POWER INPUT. DBM
GAIN AND POWER OQUTPUT ANODRE CHARACTERISTICS

HELIX VOLTAGE - 440 Vv f i i —1

| ANODE VOLTAGE =195V | | |
‘ﬂ FREQUENCY =3.0 KMC =51
|

i‘:"\l
|

|
|
10| l‘ 2 g
: | :
¥ A b
: | :
oy :
\ p
-20
7Y Powt_ﬂ INPIIT. oa_n‘do ] - GRID — CATHODE vouru’:?' VOL.TS
GRID CHARAZCTERISTICS GRID CONTROL
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FREQUENCY 3.0 KMC
|
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|
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j |
PHASE SHIF T, | i
-1t ——— e ——
400 4‘)!0 420 430 440

HELIX VOLTAGE, VOLTS

PHASE SHIFT AND GAIN VS HELIX
VOLTAGE (SMALL SIGNAL)

3.0
FREQUENCY, KMC

40

SLOPE OF HELIX PHASE
CHARACTERISTIC VS FREQUENCY

A
[
|
jofice |
:
5ol
o
2.0
™
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TYPICAL PHASE SHIFT CHARACTERISTICS

PHASE SHIFT.

V21—~ PEAK TO PEAK CHANGE IN HELIX
VOLTAGE NECESSA7Y FOR 2r RADIAN

G2x — AMPLITUDE MODULATION ASSOC—
IATED WITH 2r RADIAN PHASE SHIFT

[
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|
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HELIX PHASE MODULATION

CHARACTERISTICS
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T ENTATINE DATA

PERMANENT MAGNET FOCUSED MEDIUM POWER
TRAVELING WAVE TUBE AMPLIFIER

OPENINGS ARE PROVIDED IN BOoTH ENDS OF THE CAPSULE ToO ALLOW FOR
A SMALL AMOUNT OF AIR FLOW NECESSARY FOR COOLING., THE RF END
OF THE CAPSULE OPERATES AT THE HIGHES T TEMPERATURE AND SHouLD
BE COOLED FIRST,

AlIR HOLES T YPE N Mi12p AIR HOLES

FEMALE

O9J [ Ve s |

ELECTRICAL CHARACTERISTICS! :

FREQUENCY RANGE., b .

00005

..”‘....u.....“..Z.oToa.OKMc
SMALL SIGNAL GAIN....................... 3D BB ( MINL)

F’OWEROUTF’UT...... ........-............30DBM(MIN.)

POWER SUPPLY REQUIREMENTS?

HELIX AND cCoLLECTOR VOL TAGE « N5 s 2 EE e D L BN SR ORI a0 o). T
CATHODE CURRENT.........................20 M A

HAE & 4% CURRENT........................... 3 MA (MAX,)
ANODE VOLTAGE........‘.................. 250 TO 450 voLTS
ANODE CURRENT........................... 50 pA (MAX, )

HEATER VOLTAGE........‘.................7.0 VOIE TS

HEATER CURRENT.......i..................0-9 AMPS

MECHANICAL CHA RACTERISTICS

RF CONNECTOR.........................‘..TYF’E N FEMALE
ON CAPSULE
Dc CONNECTOR...................... s+ +.. WINCHESTER M1i2p
ON CAPSULE®X
CAPSULE LENGTH 15 378 INCHES
CAPSULE DIAMETER........................2.0lNéHEs
NET WEIGHTS POUNDS
SUPPLIED WITH MATING CONNECTOR.
Yo DA TA TAKEN OVER THE ENTIRE 2.0 T O % ,0 KMC BAND B-Y OPERATING
INTO MATCHED LUAD, WITH THE INDICATED POTENT’IALS FiXED, TUBE
I'S' " S TABLE AT 2850 A BEAM CURRENT WITH INPUT CONNECTOR SHORT
SIRCLUITED, AND A LOAD WhBs e VSR ISFLESEY Ta oM. 280 TERMINATING
THE OUTPUT CONNECTOR. TUBE 1S STABLE AT 22,0 MA BEAM CURRENT
WATH INPUT CONNEC TOR THER MAENA T ED JI'NIA LV TC B ED LOAD, AND A LOAD
SMO8 EEVESURAB LERS. TRAN 2. 'b TERMINATING THE OUTPUT CONNECTOR,
2. ALL DC VOLTAGES MEASURED WIIH RESPECT TO £ATHODE. COLLEC-
MOR 1S EROUNDED To B PS UL EIA NG MU STFLORERR T . A NG B b POTENTI AL,

HA -30 / PAGE 1 / 6—1-=58
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TENTATIVE DATA

Lago®>
PERMANENT MAGNET FOCUSED HIGH GAIN
TRAVELING WAVE TUBE AMPLIFIER

TYPE N M12P
FEMALE

2.0 IN. DIA. JE]

T 1r‘ .(/R - -
587 re— —7"’1/2"

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE — — — — — = — = = = = = — — — — — 1.0 — 2.0 KMC
SMALL SIGNAL GAIN=—-=—=——— - = — — = = = — 830 pB ( MIN.)
POWER OUTPUT = — == - - — — = = — — = == = —— 10 DBM ( MIN.)

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECTOR VOLTAGE —--—---180 - 220 VOLTS
CATHODE CURRENT - - - - = = = = = — = — = — — — — 4.0 MA

HELIX CURRENT - - - - 0 o = e e — e — e e = — — = 2 .0k

ANODE NOLTAGEF-r= Lo Baitm e oo 0—175 VOLTS
ANODE CURRENT = ——— = - — = = — = = = == = — — — 50 pa ( MAX, )
HEATER VOLTAGE —=—— == —=ac—c—m=a—==-- 6§28 VOLTS
HEATER CURRENT ~®= = == s & e id ae e = 0,5 AMPS

GRID VOLTAGE —~———— e — = —m—— == - 0 VOLTS

MECHANICAL CHARACTERISTICS

RF CONNECTOR-——-—— - m e e e e — - — == — = TYPE N

D CONNECTOR — == c—a-o+taf=—o—-— WINCHESTER MI12P
ON CAPSULE

CAPSULE LENGTH-—-———— === == —— = — —— 15 378, INCHES

CAPSULE DIAMETER - — == ——= = - = = — = — = — — 250 lNéHES

NET WEIGH T — -~ cmm c e c = — - == 4 1/2 POUNDS

i1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE. COL-

LECTOR IS GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND
POTENTIAL.,

2+ THE . A&ANODIE VOLTAGE SUPPLY MUST COVER THE RANGE 0 — 175
VOLTS TO PREVENT POSSIBLE TUBE DAMAGE WHEN INITIALLY AP—

PLYING VOLTAGES.

HA-31 / PAGE 1 / 3-1-58




SALES & SERVICE IN THE UNITED KINGDOM:~

B. & K. LABORATORIES LTD.
TENTATIVE CHARACTEI 4 TILNEY ST.. PARK LANE, LONDON, W.1., ENGLAND. HA—32

TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

)
X manufacture

development

enqmeznnq

design 7] Z .

escarch Y 999 East Arques Avenue - Sunnyvale, California
«

L agoR”

SOLENOID — FOCUSED, MEDIUM — NOISE C — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

EREQUENMCYRRANGE f G o e sl s o % - ol e St s Sk adle 55 R o el At T Gy LGP L) g ol DA B el e 4.0 TO 8.0 KMC
S MALL SSTGNAL GA IIN = v v e o h b aiie e o o bianll® Cviie ool e iy e gt g g i g L I N e e Th s e 25 DB MIN
SATUHRATION : POWER - QUTPRET <9 5.0 v v 0h g 0% o e g s v in Setate 140 Wy rve ket auoulita IS RS RN o3 - s o sy o toatveetel) 0 DEM MIN
NOISE FAGHRE L ot b oo 0 s et heibuioa fot sl s o Lt e, it Rl bl oy oo e e R e oo e e e 15 DB MAX
VS W, S ENPUTEANDSQUNTRUTE . 5 50 e 0 ST TS aar a o aie 0] et ol s sen OISR By o o e R ™ = e e o ety 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE Y% REGULATION CURRENT
HELIX 500 TO 700 V - 0.1 MA MAX
COLLECTOR FIXED ¥ \4 —— 2.0 MA MAX
ANODE 1 0- 4O 100V Taet 0, o1 MA MAX
ANODE 2 OL4TO 150 iy = 0,01 MA MAX
ANODE 3 0 TO 500 V o 0.01 MA MAX
ANODE 4 0 TO-150 V s 0.01 MA MAX
CATHODE o v e 2.0 MA MAX
HEATER 5.0+ 4L 258V —_ 1.1 AMP MAX
* THIS TUBE WILL OPERATE WITH ANY FIXED COLLECTOR
VOLTAGE IN THE RANGE OF 700 TO 800 VOLTS.

POOLS NG . o 5 5y o BN e s il i ol Y pte (e AN e Yt e e e e s e et S SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE MSP-LSH 19

ouP, ;
o {
INO
—|— RiGID coax
5 —
L T L n "
6/ 15 78 17 I

fer g R E o [ T RN S Ba = i e e e B e e e 5 i Tt s R e e R R IR o T ey BLACK ANODIZED
ENDECA P NI S H e S o T 4 e A e e B e o By W g e i e SiN e AR S o sgh Wy T BLACK ANODIZED
ST TARY - C OOINGE REQUIIR E LN 5, oo s i iy ahas o bl = ioaker v i S e SN e B v gle s s o SOLENOID BLOWER
N N G T o e v o Wi e tois 1 [ Ta et b e i 1 B I8 o i W mcd b el e 2 ¢ Twe Lipmeie S BT Rt R s Seag v Su bR =3 /.2 LBS

1
A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

LNT /HA—32 /APRIL, 1960
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HA—33

HUGGINS LABORATORIES, INC.

711 Hamilton Avenue

- Menlo Park, California

TENTATIVE DATA

MEDIUM NOISE WIDEBAND TRAVELING WAVE TUBE

AMPLIFIER

ELECTRICAL CHARACTERISTICS
FRIEQUENCY RANGE. ¢, va o s s
SMALL 'SIGNALE GATN, &, b sl

NI SEE  FIGUREL « & soe v 5 oo idle

POWER SUPPLY REQUIREMENTS
T8 A e BEVRCH Lo T S R
COILLER TOR VOLETAGE. vt
CATHODE CURBRENT . « v « oo s «
MR LA GOURBRBIEN T & 2 o o s s oo

ANOBPE NO,1 VOI_TAGEZ....

ANODE NO, 2 VOLTAGEZ..
ANODE NO, 3 VOLTAGEZ.....
ANODE NO, 4 VOLTAGEZ.....o
HEATER VOLTAGE3.....-
HEATER CURRENYT . « 4 s s ¢« o o

MAGNE TIC FIRLD. .

MECHANICAL CHARACTERISTICS
RF CIONNEC EOR.: wilh' «
DIC CIINNESTOR " o 5o
CAPSULE LENGTH. ., ..
CAPSULE DIAMETER., . ..

NE T WENGH BEINN & v ot vlars

SUPPLIED WITH MATING CONNECTOR

« B M e o s LORED YTO IR, @ KME

o de e @ ee ndS DB ( M ING)

waaw eom 155DB (MAX,)

§ @ % s e HO00. TOLT300. VELTS

v @ s v s 3 3000 TO 1800 VOLTS

W e e o 0T, BT - 152 MA
.......<|opA

o la B eile e A OENEG 150 VMOETS
o'ane biw v e B FO 158 VOLTS

g s e e will TO 450 VOLTS

s e 40000 TO MINUS 20 VOLTS
Bhadte woeie 950000 T, 0 VLTS

t+ s e s e +,0,9 TO 1,2 AMPS

“ s s 240 900 GAUSS

S s s mniel TYXPE NGMALE

doasn s WINCHESTER Mop¥®
w3 shels sl NMNCHES
R G B L T

e o5 o s 00 1.0 POUND

1 ALL DC VOLTAGES MEASURED WITH RESPEET ToO CATHODE., COLLECTOR

IS INSULATED AND THUS ANY ELECTRODE CAN BE OPERATED AT GROUND

B T B N AN

2 ALL ANODE VOLTAGE SUPPLIES MUST START FROM ZERO VOLTS FOR IN-—

ITIAL FOCUSING PURPOSES.

3 HEATER VOLTAGE SUPPLY SHOULD

BE CONTINUOUSLY VARIABLE OVER

THE RANGE 85,0 Te 7.0 VOLTS TO ALLOW FOR OPTIMUM NOISE FIGURE

PERFORMANCE

HA-33/ PAGE 1 / 5—-1-58
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HUGGINS LABORATORIES, INC.

711 Hamilton Avenue - Menlo Park, California
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TENTATIVE DATA

SPECIAL PURPOSE TRAVELING WAVE TUBE AMPLIFIER
UHF BAND TO S—BAND FREQUENCY MULTIPLIER

ELECTRICAL CHARACTERISTICS

EREQUERNGCY RAMNMGE = —» ;s L s

[0}
|
(0]
»
z
o
T
o]
e
m
a
(o]
c
_‘
- |
e
-
|
I
i
|
1
i
1
|
w
|
0
(=]
o
v]
kS

POWER SUPPLY REQUIREMENTS

COLLECTOR VOIL TAGEY ot S0 L 450—-550 voLTS
HELIX NO; 1§ VOLTAGE - & vt vl o i e 200—-250 voLTS
HEL IX NO, 2 VO T SR i = . ety o il 450-550 voLTS
CATHOOE CURREBN T — = o el 6 MA

FVE 1l X0 U EINTE S Bt . L ] e 200 LA

AN OBE SRS TaAls Bl BT S8l W 0~-200 VOLTS
HEXTER VO = Se Lo 0 oy 0 s 6.3 VvoOLTS
HEATER CURRENT === el v 0,75 AMP
MAGNETIC FIELD-—~—————~~————,~ S50 GAUSSs

MECHANICAL CHARACTERISTICS

RE CONNMES TR - A S o 2T P TYPE N MALE
PE P ONNMEGIIGINL. S« o Lon .90 0 WINCHESTER M9P
CARSIILTE LENGTH = e gl £ 16 1 /2 INCHES
CAPSULE BNAMETER === caw o o 2 1.0 INCH

NAEST S WEE W B HEE St e e e i T 1.0 POUND

PRICE $850.00
BDELINERY 6 To:s WEEKS
! ALL DC VOLTAGES MEASURED WITH RESFPECT THO CATHODE, CoL-—

LECTOR IS GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND

POTENTIAL.

HA—-34 / PAGE 1 / 1—1-58
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HUGGINS LABORATORIES, INC.

desiqn 999 East Arques Avenue : Sunnyvale, California
&

o
«
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TENTATIVE DATA

PERMANENT MAGNET FOCUSED MEDIUM POWER
TRAVELING WAVE TUBE AMPLIFIER

OPENINGS ARE PROVIDED IN BOTH ENDS OF THE CAPSULE TO ALLOW FOR
A SMALL AMOUNT OF AIR FLOW NECESSARY FOR COOLING, THE RF END
OF THE CAPSULE OPERATES AT THE HIGHEST TEMPERATURE AND SHOULD

BE COOLED LAST,

AIR HOLES TYPE N
FEMALE

Miz2pP AIR HOLES

6 O
%Qé’

5/8"@—

ELECTRICAL CHARACTERISTICS
FREQUENCY RANGE. . ....
SATURATION POWER OUTPUT. .

SATURATION GAIN, , o 4+ s o

POWER SUPPLY REQUIREMENTS

2,0 " DIA,

J
F

14 1/8n

® s & o ® » & 8 © o e s & 5 O ® 8 s 8 O

HELIX VOLTAGE i ts swnund 085666 s 8066 6odinen

COLLECTOR VOLTAGE'., .. ....

CATHODE CURRENT .. ¢ ¢ ¢ ¢ ¢ ¢ 0 00 s s

HELIX CURRENT . « o o o o oo v oo oo v onnns
ANODE VOLTAGEZ . v v vt e v nnoeneeans
ANODE CURRENT . ¢ v o 0t s o s s ot o s o oo
HEATER VOLTAGE : « o v o o o o ooeoeoo

s s s s

HEATER CURRENTG. ¢« s ¢« ¢ ¢ ¢ ¢« ¢ 0 ¢ 0 0

MECHANICAL CHARACTERISTICS

RF CONNECTORG ¢« ¢« ¢ ¢ ¢ ¢ ¢ 0 6 ¢ 0003 o

DC CONNECTORG: ¢« o ¢ ¢ 0 s s s o &
CAPSULE LENGTH., : « ¢ ¢ s s s »
CAPSULE DIAMETERG. ¢« ¢« 0 6 ¢ s s s

NET WEIGHTG . o ¢ ¢ o ¢ ¢ 0606 06 06 0 0600 s 0

1 ALL DC VOLTAGES MEASURED WITH RES

LECTOR IS GROUNDED TO CAPSULE AND M

POTENTIAL,

2 THIS GIVES THE RANGE OF ANODE VOLTAGES
SARY FOR 20 MA CATHODE CURRENT AND TAKES

TO TUBE VARIATIONS, THE ANODE VOLTAGE

4.

—e1 /2]

0 TO 8,0 KMC

27 DBM {(MIN,)

27 DB (MIN, )

1200 TO 1500 VOLTS

12
20
1.
30
50
7.

00 TO 1500 VOLTS
MA (MAX,)

5 MA (MAX, )

0 TO 700 VOLTS
pAa (MAX,)

0 VOLTS

2 AMPS (MAX, )

TYPE N FEMALE ON

CAPSULE

WINCHESTER MI12P

14
2,

6

1/8 INCHES
0 INCHES

POUNDS

PECT TO CATHODE, COL -

UST OPERATE AT GROUND

WHICH IS NECES—
INTO ACCOUNT TUBE
SUPPLY MUST COVER

THE RANGE 0 TO 700 VOLTS TO PREVENT POSSIBLE TUBE DAMAGE

WHEN INITIALLY APPLYING VOLTAGES.

HA-35 / PAGE 1 / 2—15-59
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HUGGINS LABORATORIES, INC.

M12P

dosgn 4 999 East Arques Avenue - Sunnyvale, California

researc Q>

LAE;O‘Z‘;\o

TENTATIVE DATA
PERMANENT MAGNET FOCUSED HIGH GAIN
TRAVELING WAVE TUBE AMPLIFIER

TYPE N
FEMALE

2.0 IN. DIA.

!
l

15 1721
5/8" [a—

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGEG. ¢+ ¢ 0 06 ¢35 s 0600 00080 0

]
;‘, o

++ 0,5 TO 1,0 KMC

SMALL SIGNAL GAIN. .+ ¢ s 62008 sesssess0 3B DB (MIN,) 2

POWER OUTPUT. ¢ s s s s + s s s s o0s s s s s s s s s s » » 10 DBM (MIN,)

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECTOR VOLTAGE 4. 404,
CATHODE CURRENT G 4 ¢ 006 s 00 s o000
HELIX CURRENT. c o s s s ¢+ s o s s s s s s o s 0810
ANODE VOLTAGE®: 55 ¢ o9 6 8 86 6050
ANODE CURRENT G : o6 s o5 s 66 s 6ssassosse
HEATER VOLTAGE s s s/ s/ v 5 6 ¢ 8 665 6 8809

HEATER CURRENTG G o« o o ¢ s s s s 0 s 8 0 5 08 8 0 s s s

GRID VOLTAGEG o s v+ s s s 8 2 35 38 5 08 3 88 38 s %0

MECHANICAL CHARACTERISTICS

RF CONNECTORG e« ¢ ¢ 00 s 008 0060 8380080030 ¢
DC CONNECTORG o ¢ ¢ 0 2 ¢ 06 00 00605 8 s 088 008 s s

CAPSULE LENGTHG. ¢« o ¢ ¢ ¢+ ¢ 5 ¢ s 8 s 8 8 0 00 0 8
CAPSULE DIAMETERG: « ¢ ¢ 0o ¢ 0 00805 88 008 09200

NET WEIGHTG : ¢« s ¢ o + o 8 s 85 s s 8 3 s 8 5 8 0 3 858 s o

I ALL DC VOLTAGES MEASURED WITH RES
LECTOR IS GROUNDED TO CAPSULE AND M

POTENTIAL,

., 180 To220 VOLTS 2co t Mew
. .67 0-MA /©. O

.o 240 MA 4. e
v o O TO 1768 VOLTS © +o S&w

e B0 A (MAX.) [ie Vs
.. 643-VOLTS r

H

« s 42 AMPS (Y

‘e =28 VOLTS (O 6 —2. O

s TYPE N FEMALE ON
CAPSULE

s e WINCHESTER M12P
ON CAPSULE

.. 15 1/2 INCHES
.. 2,0 INCHES

«. 4 1/2 POUNDS

PECT TO CATHODE, COL-—

UST OPERATE AT GROUND

2 THE ANODE VOLTAGE SUPPLY MUST COVER THE RANGE 0 - 175

VOLTS TO PREVENT POSSIBLE TUBE DAMAGE WHEN INITIALLY AP -

PLYING VOLTAGES,

HA—-36 / PAGE 1 / 2—15-58



HA-37

HUGGINS LABORATORIES, INC.

711 Hamilton Avenue - Menlo Park, California

X manufacture
developme nt
enqineering

design %)
research &
Q
«O
'S
LABO®

TENTATIVE DATA

LOW NOISE S—BAND TRAVELING WAVE TUBE
AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE I, R0 . R e Tk e e 2.0T04.0KMC...2.5TO3.5KMC

SMALL SIGNAL CUA L gl s % v ads o we e e e e (MIN, ).....25 DB (MIN, )
NOISE FIGURE

11 DB (MAX.,) ...,10 DB (MAX, )

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECTOR VOLTAGE‘.... 400 TO 500 voLTS
CATHODE CURRENT............-... 1.0 MA (MAX,)
HEL(XCURRENT..................<Z°}..LA

ANODE NO, 1 VOLTAGEZ....-........ 0 TO 20 voOLTS
ANODE NO, 2 VUL TR G5 Sl il ta b H e i b @ TO 50 voLTS
ANODE NO, 3 VOLTAGE............. 8 TO IS0 volL TS
ANODE NO., 4 VOI_TAGE............. gaTo —-30 VOLTS

HEATER VOLTAGE...........-..-

o ESETO 6.3 vol'rs

HEATER CURRENT.......... * s o s 4204 0,9 AMPS (MAX,)

MAGNETIC FIELD.....-........

. . 750 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR,

Tt T RN A e S el e e TR TG, SNl B 2R

BC CONNECTOR......-............ WINCHESTEKR Mop**
CAPSULE EENOE M. a5 1/2 INCHES
CAPSULE ERADEE TR e, o ¥ e o e s R R INCH
NETWEIGHT.....................l.OPOUND

b SUPPLIED WITH MATING CONNECTOR,

** oUTPUT AND INPUT R.F,

CABLES ARE RIGID coAXx.

ALL DC VOLTAGES MEASURED WITH RESPECT
LECTOR 1S

TO CATHODE. coL ~
INSULATED AND THUS ANY ELECTRODE M
ED AT GROUND POTENTIAL,

AY BE OPERA —

2 ALL ANODE VOLTAGES SHoOuULD BE ADJUSTABLE FROM ZERO FOR

INITIAL FoCcusiNg PURPOSES,

HA-37 / PAGE 1 / 7—1-58




CHARACTERISTICS HA — 39

)

X manufacture
development
thﬂ\ee”nq
design )
research ¥

OQ‘
«
LaB0R>

HUGGINS LABORATORIES, INC.

999 East Arques Avenue : Sunnyvale, California

SOLENOID — FOCUSED, 1 — WATT 1.6 TO 2.6 KMC AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE : ¢ : o« o o s s s o o s s s a & o 5 s s o s & o s s s s 8 5 s s s o o s 1.6 TO 2.6 KMC
SMALL-SIGNAL GAIN.: . ¢ ¢ ¢ ¢ ¢ ¢ o & & s s s s o 5 ¢ s & o 8 5 s s & o o & s o o s & 8 s s 30 DB MIN
SATURATION POWER OUTPUT . . . . . . . .t v v v v st e s e e v e e e e e e e 30 DBEM MIN
GAIN AT 30 DBM POWER OUTPUT « « 5 ¢ s o 0 @ 6 ¢ ¢ o 6 00 6 & o © & & 8 & o 88 % 5§ 3 i 27 DB MIN
VEWR, INPUT AND OQUTPUT .« . . ¢ ¢ s wm o s @ w0 v s & o @ w & s & o g % § & & @ @ & § o @ @ 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT

HELIX 850 TO 1250 \4 - - 0.3 MA MAX
COLLECTOR 850 TO 1250 A\ - — 25.0 MA MAX
ANODE 0 TO 450 \ - - 0.1 MA MA X
CATHODE 0 v = e 25.0 MA MAX
GRID 0% v _— 0.1 MA MAX
HEATER 7.0 Vv - - 1.2 AMP MA X

*A NEGATIVE VOLTAGE CAN BE APPLIED FOR R —-F ATTENUATION.

FOCUSING .+ ¢ « « o + s o o o o s s s o s o s o s o o s s o o o o o o s s o o o oo SOLENOID, 600 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE M7P - LSH 19
|43/4'" l7ll III
CAPSULE FINISH © . o o o o s ¢ s o & 5 6 s s 5 s s s 6o o6 s s o oo s s o o oo s o o aweaes s CHROME
END CAP FINISH .+« « v v v v v it o o it e e e e e e et e e e e e e e e e e e e e e e e e e s CHROME
AUXILIARY COOLING REQUIRED « « « &« 4 4« + « « « s v o o v o v a e e o e v e s SOLENOID BLOWER
NET WEIGHT . &+ v v o v s o o o o o o v o o o e e o e e o s o s o s s e e oo o s e s s s o s 1.0 LB

FWA / HA — 39 / FEBRUARY, 1961



HA-39

HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS

50
S.S. GAIN (db)
40 /r_.\‘
/SAT{ Fo (dbm) TSN
B SAT. GAIN (db) N
0 Pt R P
DB
or |
DBM
20
10
Vi =1090v
| VAN=34OV
Vg=0v
Ig=22
0 K ma
1.6 2. 26
FREQUENCY , kmc
0
AN Vi =1090v
\\\'1.6 kmc Vpy= 340V
NY. Piy=0dbm
3
-10
S
\N P
NN,
\\ \'
= N,
&0 N
N
RELPATIVE 2.6kme }\
0 1 \2-0kme
(db) -30 U\
-40
-50
0 -100 -200 -300 -400

GRID — CATHODE VOLTAGE (volts)

GRID CONTROL

FWA / HA — 39 / FEBRUARY, 1961

40

V{=1090v

\f/AN=340v %
=2.0 kme ngw
20

\}i

|
I -60
/)
6 —20;—7/ -80

Fo -40 “ 100
(dbm)

-20

//
-40
—-60

=70 -60 -50 -40 -30 -20 =IO (o] 10
Pin (dbm)

TRANSFER CHARACTERISTICS

200 40

180 [N N

GAIN
N \
— N
N\
N
100 N 39
N\
PHASE | N PHASE SHIFT ?:L?
SHIFT L
(deg) —100 \\ 37

N
N
N
N

-180 N
-200 N 36
Vpn = 340V
— |Vg=0v
f=2.0
1050 1070 1090 2010 2030
Vy (volts)

PHASE SHIFT AND GAIN vs
HELIX VOLTAGE (small signal)



TENTATIVE CHARACTERISTICS HA—47

)
X maonulacture

s HUGGINS LABORATORIES, INC.
mdesqd Qé/” 999 East Arques Avenue - Sunnyvale, California
LABO?"’\O

SOLENOID — FOCUSED, LOW NOISE C— BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENEY RANGE .. s « ¢ ¢« v 5y 5 @ s s @ @ s 9% s 5 8§ @ ¢ o 8 6§ 56 § 3 & 9@ § § 95 4.0 TO 8.0 KMC
SMALL~SIGNAL GAING 5 4 s s e s s v 8 s w B 6 § ¥ S8 % § § § 99 FE § .6 586 3 5 8% & 25 DB MIN
SATURATION POWER OUTPUT § s 5 4 s 9 9 96 & 5 5 8 6 @6 5 6 88 58 5 6.5 8 @ & & o 58 @ w 0 DBM MIN
NOISE FIGURE 'L L L . . i ettt e e e e e e e e e e e e e e e e e e 10 DB MAX
VSWR, INPUT AND OUTPUT. . 4 4 4 o 4 o o o o o = o = o o o o o o + o o o o s s + o o o o o o o o 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT
HELTX 500 TO 700 V - 0.1 MA MAX
COLLECTOR FIXED * e 2.0 MA MAX
ANODE 1 0 TO 100 V - 0.01__MA MAX
ANODE 2 0 TO 150 V =T 0.01 MA MAX
ANODE 3 0 TO 500 Vv — 0.01_MA  MAX
ANODE 4 0 TO—150 V —— 0.01 _MA MAX
CATHQDE 0 v i 2 o MA MAX
HEATER 5.0 TO 7.5 V s 1.1 AMP  MAX
* THIS TUBE WILL OPERATE WITH ANY FIXED COLLECTOR VOLTAGE
IN THE RANGE OF 700 TO 800 VOLTS.

FOCUSING SOLENOID, 1000 GAUSS

......................................

MECHANICAL CHARACTERISTICS

TYPE N, MALE MOP-LSH I9
SMLP
IGID COAX
19
b<C
INO,

7 |_,n |"
15 /8
CAPSULE FINISH & &5 & s o 9 @5 4 8 & @ G 6 4 § 98 6% ¢ 5 s "6 6 § ¢ o0& 4 65 & @8 @ BLACK ANODIZED
END CARFINISH s 36 : : s 8 6 R ¢ s 9 8 886 ¢§ 9 @868 S8 8 mE6 8§ EEES § § 986 * BLACK ANODIZED
AUXILIARY COOLING REQUIRED o s &« ¢ s @ % s & & o ® & % 5 6 % & 8 § 8 908 5% § 3 & @ SOLENOID BLOWER
NET WEIGHT : w9 @@ & s § 85 & 4 M8 G888 6 § @ @8 8§ 6.8 8 83 s f 9@ ® 6 86 9@ @@s &6 11/2 LBS

1
A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

<

LNT/HA—-47/ MAY, 1960



HA—40

HUGGINS LABORATORIES, INC.
711 Hamilton Avenue . Menlo Park, California.

X monufacture
development
engineering
design 7]
research Qi"

0
«
Lago”>

TENTATIVE DATA

MEDIUM NOISE UHF—BAND TRAVELING WAVE
TUBE AMPLIFIER

ELECTRICAL CHARACTERISTICS

R GHENACY - RANGE <= S et — e B e o8 M om, L8 0.5 TO 1.0 KMC
SONUARISE. ST G @A N e S e Rl o S e e LR D 25 DB (MIN, )
IO NS B S 1 CIUPREE] - o s vt N oo o Sl i s s el s i L B S 15 DB (MAX, )

POWER SUPPLY REQUIREMENTS

1

HELER YOLTAGES - oL Sl ol o Do . - Bos L 90 TO 130 VOLTS
Z Lo YU

COLLECTOR VOLTAGE -——-=-=-cc w242 " '90-TO 30 VOLTS

CEATHODE CURRENTYT & — = s = oh i e = o e oo vt e e e o s e 2,0 MA (MAX,)

PUEILEIRE /G RN T e oD il g e R <20 pa

ANGIBE .G, MV OLTAGE" —m e e e e e e e e S 0o To.s'voLTs

ANCNOE NO., 2 NPGLTAGCE =it e o se— = e e o 0 TO 20 VOLTS

ANGSGBIESNG ., 3 VOLTAGE —— 5 —— — = == e il o i o = e 0 VOLTS

ANDDIE "B O, 4 VOl TaAdEE << xt S WaT oe b, i se o /— 0 TO —10 VOLTS

EIERACTIRAR VG TR @ B i s s s i e e s i oy Lot 0 LT ‘—l‘—\—s.a VOLTS

HEANTERSGURBENT S == 2% _ o0 UL L oo Dol S o 0.85 AMPS

MAGNETIC FIELD - -~ - - - oo e SRS ASis

MECHANICAL CHARACTERISTICS

RF CONNECTOR - — — - = - & o e e e e e e e e e e e e e e e TYPE N MALE

DC CONNECTOR - — — = - — e e e e e e o WINCHESTER Mgpf‘
CAPSULE LENGTH - — - == = — = — — +6—771%6 |N<;HEs/7T;_
CAPSULE DIAMETER - - = 0 s e e e e e 1 5/16 INCHES
NET WEIGHT - = - - - - 0 e e e e e e e e e e e e = 1.5 POUNDS

» SUPPLIED WITH MA TING CONNECTOR

1 ALL - DG VOLTAGES MEASURED WITH R ES{PE CsT TO CATHODE, CoOL~
LECTOR IS INSULATED AND THUS ANY ELECTRODE MAY BE OPERATED
AT GROUND POTENTIAL,

2 ALL ANODE VOLTAGE SUPPLIES MUST BE ADJUSTABLE FROM ZERO

VOLTS FOR INITIAL FOCUSING PURPOSES,

HA —-40 / PAGE 1 / 3-—-15-58




SALES & SERVICE IN THE UNITED KINGDOM :-
TENTATIVE CHARACTERISTI( B. & K. LABORATORIES LTD. HA—43

4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAI
TELEPHONE: GROSVENOR 4567

D
2 manulacture

o HUGGINS LABORATORIES, INC.
m:::'rqcr\: Qéf 999 East Arques Avenue - Sunnyvale, California
LABO"“\O

SOLENOID — FOCUSED, MEDIUM NOISE Ku— BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE " ¢« iy « & v o 6 oo aflelsTp s 0 @ la & e 4= me el oot St ol o o eyt “ssilotas 12.0 TO 18.0 KMC
SMARLEL=STONAL., GATTN 5 5 e w6 8 el e s oo e teilie) s re-a e bate oGl eie o for s falEonleEtess Yo 25 DB MIN
SANURATION POWERL.OUTPUIREG 46 s a & 0 b o e - sy @ # o & &= silese s s s T8 =e-s eiisite 0 DBM MIN
NOISE FIGURE‘ ........................................... 17 DB MAX
VS WRESINPIET. AND OUTPUT < o o' e v @ o b 078 o6 srad o e ol (eres o-le LR v BEWiers o mectge o0 diion, freei—a 311 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT
HELIX 1000 TO 1300 \% e 0.1 MA MAX
COLLECTOR 1000 TO 1300 Vv - 0.8 MA MAX
ANODE 1 0 TO 100 \ == 0.01  MA MAX
ANODE 2 0 _TO 100 % —— 0.01 MA MAX
ANODE 3 0 TO 750 \ — 0.01  MA MAX
ANODE 4 0 TO —50 \ —— 0.01 __MA MAX
CATHODE 0 v o 0.8 MA MAX
HEATER 5.0 o0, 7.5 v = 1.4 AMP MAX
MR L
RO S NS e e el v o iy o el T e L e e BF ot Rl SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

/-—SMJ.P M9P-LSH 19
] UG-419/U FLANGE

ouUTPUT

F
7—KU -BAND WAVEGUIDE
/ :

-
INPUT

QOSI/” E?’/Z/'i B:ﬂ:& @
|

1 |
F—ll/eu 4-{ |4 8" |7" |l/”‘4

16
o T Bl B H T - s BRI et R T e i = S Sl e S TR B f T Pl B T CHROME
ENDICARLEINISH & i "5 5 s wlatairin =5 o 4 e et e sreat e PEmsl T | e Wik sessh e i g\ o SRet et il pue CHROME
AUXHAVARY- COOLING. REQUITRED - $5, -i o 8 s wi v 5.8 5 1ot o s e Sell sl o) Seg ¥ Sesis. U5 ooy ® Loaewie g SOLENOID BLOWER
NEPEWEIGHES:. o 0 iR S stk oo vl fr e Sat » o et 08 i B i Do eareoi- I8 e V2 A e gh e Lo a e aloar o o Relcy 1 3/4 LBS

1
A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

LNT/HA-~43 / MARCH, 1960



HA—44

HUGGINS LABORATORIES, INC.

)
X manufacture

d:‘r’;';f’e”:;’q 711 Hamilton Avenue - Menlo Park, California
design
resear?:l-\ Qé,o
O
LapoR® TENTATIVE DATA
MEDIUM NOISE X—BAND TRAVELING WAVE TUBE
AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGEG ¢ ¢ s 0ce2se00sssssssssssesB8s2 TO 12,4 KMC
SMALL SIGNAL GAIN., ot oo csc0ecsssssssosss 25 DB ( MIN,)
POWER OUTPUT....a......-.--.--.s.-.....s Mw ( MlNO)

NOISEFIGURE..Io'..ul..l.n.l..l.l.n.loo'SDB(MAXU)

POWER SUPPLY REQUIREMENTS!

COLLECTOR VOLTAGE. ¢« s 000ss000s00sss0esoce 100 TO 1600 VOLTS

HELIX VOLTAGES. ¢ 0 s 000065300205 00ssessessssasse 1100 TO 1300 VOLTS

CATHODE CURRENT : 660605060002 e60sssas0600ssocolsa?7 MA ( MAX.)
2

ANODE NO. § VOLTAGE?, s s 40 sco0ssocesosssssol TO 100 VOLTS
ANODE NO, 2 VOLTAGE 4¢ 2o ccesseecsecossoee 0 TO 150 VOLTS
ANODE NO, 3 VOLTAGE 4 ¢ 22 0¢0csssoescsssonesel TO 450 VOLTS
ANODE NO., 4 VOLTAGE c.4:00cs6csecssosesco TO =10 VOLTS

ANODE CURRENTG. o s 060ss6csssssccsso0ssssoscolLESS THAN 5 LA
HEATERVOLTAGE...............,.........5.0TO7.0VOLT53
HEATER CURRENTG: ¢ ¢ 00 ¢0ss0sscesssosssssecoes0o,9 TO 1,2 AMPS

MAGNETIC FIELDID'l.‘I.O'...QO..‘.I....‘ 'ooo GAUss

MECHANICAL CHARACTERISTICS

RF CONNECTORG.: 2000068 scsso0so0ecessssssssecos TYPE N MALE
DC CONNECTOROlooo-oooto-ooooo.o-no.uslu w'l[NCHEsTER Mop ¥
D

CAPSULE LENGTHG o o s 06 0 0606606000060 0eesess0sss |~4—v-—3f-4'lNCHES
CAPSULE DIAMETERG ¢ 6 65 25 5 ¢s0sc¢ocsecssssesoloD INCH

RF CABLE LENGTH CAPSULE TO END OF CONNECTOR), . o 11 3/4 INCHES
DC CABLE LENGTH CAPSULE TO END OF PLUG). ¢« « s s s o117 INCHES

NETwElGHTa'...Ctll.l'..ll.".O......II'DoPOUND

SHIPPING WEIGHT. ¢ 00 0600082 0¢cccesesassess 11 POUNDS

* SUPPLIED WITH MATING CONNECTOR,

i, ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE, COLLECTOR
IS INSULATED AND THUS ANY ELECTRODE MAY BE OPERATED AT GROUND
POTENTIAL, IMPROVED TUBE PERFORMANCE CAN USUALLY BE OBTAINED
BY OPERATING THE COLLECTOR UP TO 300V, POSITIVE WITH RESPECT TO
THE HELIX,

2. ALL ANODE VOLTAGES SHOULD BE ADJUSTABLE FROM ZERO FOR INITIAL

FOCUSING PURPOSES,

3, PROVISION SHOULD BE MADE TO ALLOW FOR CONTINUOUS HEATER VOLT=—
AGE VARIATION OVER THE INDICATED RANGE TO OBTAIN OPTIMUM NOISE
FIGURE AND LIFE PERFORMANCE,

-
HA-44 / PAGE 1 / 8-1-58




SALES & SERVICE IN THE UNITED KINGDOM :-

TENTATIVE CHARACTERIS B. & K. LABORATORIES LTD. HALZE

4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND
TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

&)
L manulacture

development
enqmcerlnq
design ) g .
research Y 999 East Arques Avenue - Sunnyvale, Californiq
(o)
‘
Lago”®

SOLENOID FOCUSED, LOW NOISE UHF — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

SN S RIS, - o5 -, b 8 R T T R e SRR = e 0.5 TO 1.0 KMC
R e Lol TR SRR e S o e T Ll R S o e 25 DB MIN
SATURATION POWER DU PEERGE =l s o T SR e Vo s P it e nids - e S R Sl 0 DBM MIN
HOASR PRI e R e R R St 10 DB MAX
e R SRR AT TR S S R P e S e IR T e AT 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE %eREGULATION CURRENT
HEL X 80 TO 120 \ —_— 0.02 MA MAX
COLLECTOR * FIXED - 2.0 MA MAX
ANODE 1 0 TO 30 \4 = 0.010 MA MAX
ANODE 2 0 TO 30 V - 0.010 MA MAX
ANODE 3 0 TO S0 v o 0.010 MA: MAX
ANODE 4 —-50 TO 50 v o 0,010 MA MAX
CATHODE 0 V, —— 2.0 MA MAX
HEATER 5.0.TO. 755 v -~ 1.0 AMP MAX
¥ THIS TUBE WILL OPERATE WITH ANY FIXED COLLECTOR VOLTAGE
IN THE RANGE OF 270 TO 400 VOLTS.

L L A S e et L T e i S e e SOLENOID, 820 GAUSS

TYPE N, MALE M9OP- LSH 19

e

5-.44 4
3 n n 5”
2 177 e i

l

8 L B I SHERETEE: o o S e o e A e R ) L . . CHROME
END CAP FINISH | .. . T O v e gk e SAG AT AR p et o Eahmet SR Moy S ednoolel Sy SGROCIENISANET eyl 0 ST R CHROME
Y i OO TN RO SEE il | L N ST ST g L T PR e e NONE
i g e e e L R e e e el e i L T e S e 1 1/2 LBS

1
A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OFPERATION,

LNT /HA-45 / MARCH, 1960



SALES & SERVICE IN THE UNITED KINGDOM :-

TENTATIVE CHARACTERI B. & K. LABORATORIES LTD. HA—46
4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND.
TELEPHONE: GROSVENOR 4567
engineering

HUGGINS LABORATORIES, INC.

ity Q’é,” 999 East Arques Avenue - Sunnyvale, California
O

N
X manufacture
development

SOLENOID — FOCUSED, LOW NOISE Ku — BAND AMPLIFIER
ELECTRICAL CHARACTERISTICS

TR BAREE . o Bk i LR (e e e 12.0 TO 18.0 KMC
etk SUPTLC RN P Aoy L SRR e o T e e 25 DB MIN
R o n O WP et B e SR e e 0 DBEM MIN
SRR B L B e s T S e 12 DB MAX
e e el LA IS T S SRR S TR RS B e NS S e e R 311 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE %REGULATION CURRENT

HELIX 1000 TO 1300 V e 0.1 MA MAX
COLLECTOR 1000 TO 1300 V —— 0.8 MA  MAX
ANODE 1 0 TO =, 100 -\ e 0.01  MA  MAX
ANODE 2 0 TO 100 V —— 0.01 MA MAX
ANODE 3 DT O W7B0 =it Yk —— 0.01  MA MAX
ANODRE 4 0 TO -50 \'% =g 0.01 MA MAX
CATHODE v —— 0.8 MA  MAX
HEATER $.0. TO 7.5 v g 1.4 AMP MAX

PEPTIING ¢ SR Se AT ST o B 0 0 3 o S D e g e e e SOLENOID, 1000 GAUSS
MECHANICAL CHARACTERISTICS
/__SMJ_P MSP-LSH 19

ouTPUT

UG- 419/U FLANGE
on
7—KU-BAND WAVEGUIDE
/ /
v O A
iryen =1}
5 ; 4

|
|

INPUT
.

" "
[V | 5, " |
l-—l/8 , 147g 17 |46—»f
et S L R S P R e S e S e e G T i D CHROME
s SRR s ¢ DT L P R TR ARSI B Lot g 1 s P S el 1) CHROME
QURTELAR S COOEINGHREQUIRED S 1 2 Jir s e i L 1o By s o R ™ SOLENOID BLOWER
e B R T o S Rl Ll & o 0Ty o S e e s e e 1 3/4 LLBS

1A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWEBAND OPERATION.

LNT /HA-46 / MARCH, 1960



HA—49

NS
@

X manufacture
development
enqineering

HUGGINS LABORATORIES, INC.

re:ﬂ:jz & 999 East Arques Avenue - Sunnyvale, California
r SN

/\OQ

LagoR”

TENTATIVE DATA

PERMANENT MAGNET FOCUSED HIGH GAIN
TRAVELING WAVE TUBE AMPLIFIER

U6—419/U FLANGE

Mi2pP
"P BAND WAVE—-GUIDE
/_ (.702 X ,391m)
Ei 2 1/2m DIA.
\—sMIP coLL.,
CONNECTOR
14 157160
1 1/21.—51 —e /2"
ELECTRICAL CHARACTERISTICS
FREQUENCY RAMGE . o« » o s, 00600 0 60 0 o 6 5 6 8 & & & 12,0 TO 18,0 KMC, . , 10,5 TO 16,0 KMC

SMALL SIGNAL GAING: s 4 200 006s0eesess s ¢20DB (MIN.).u2s.o. 30 DB (MIN,)

POWER OUTPUT. e toeeoesossoscacsasasetfDBM (MINO. oo .0 30 DBM (MIN, )
O s
POWER SUPPLY REQUIREMENTS
HELIX AND COLLECTOR VOLTAGE'.,.......1100 TO 1300 VOLTS
CATHODE CURRENT. .4 s v et ssonecssesss3,0 MA (MAX.)
HELIX CURRENTG . ¢ ¢ ¢ ¢ 0 s s o o8 060306000200 0,5 (MAX,)
ANODE VOLTAGE?, it it veusesoessoeneed TO 400 VOLTS
ANODE CURRENT.....a.....o......--l-SDHA (MAX,)
HEATER VOLTAGE. .+ 444 2020202228 2s0006:6,3 OR 7.0 VOLTS
HEATERCURRENT...........-..---.---1.5AMPS (MAX,)
GRID VOLTAGEG ¢ s 6 0060690 5062 0606032 s8s0esessse 0 TO =20 VOLTS

MECHANICAL CHARACTERISTICS

RF CONNECTORG . ¢4 ¢ 406002828 00ssseesssesesP=-—BAND WAVE GUIDE
ON CAPSULE

DC CONNECTORG. 2 0 s 55 400 s06s 80 sssssssss WINCHESTER MI12P
ON CAPSULE

CAPSULE LENGTH, s o005 200 s o 0w 's 669 s &« T4 15/16 INCHES

CAPSULE DIAMETER. .4 .40 0060202 :seseess2 1/2 INCHES

NET WEIGHTG.: ¢ ¢ ¢ ¢ ¢ 6 6 06002060 c60s0s0s0ecssse65 POUNDS

1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE. COLLEC-
TOR 1S INSULATED FROM TUBE CAPSULE SO THAT ANY ELECTRODE MAY

BE OPERATEE AT GROUND POTENTIAL,

2 THE ANODE VOLTAGE SUPPLY MUST COVER THE RANGE 0 TO 400 VOLTS

TO PREVENT POSSIBLE TUBE DAMAGE WHEN INITIALLY APPLYING VOLT-—

AGES.

HA-~49/ PAGE 1/ 2—15-59
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& manufacture

development
enqmecvmq
xR 999 East Arques Avenue : Sunnyvale, California
researc Q§

o
LAaoﬂ’l\

TENTATIVE DATA
PERMANENT MAGNET FOCUSED HIGH GAIN
TRAVELING WAVE TUBE AMPLIFIER
FTEYhﬁfLTE Mi2P

0 !
a e

-16 3/4n ~l
e ot —ql/z"

ELECTRICAL CHARACTERISTICS
FREQUENCY RANGE. .. ...ttt snsesasasacas 250 TO 500 MC
BMALL SIGNAL GA TNl Dtarwit s miede, s o b i olie i s to ERE DI MR 2 )

POWER QOUTPAT v o o 6.'s o anin 4o inm sib o o sigsoniiese s elae il e GV NS

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECTOR VOLTAGE‘...-.....‘... 180 TO 220 VOLTS
CATHObECURRENT...............--.-.....IOMA

AR VSR RE N T o oy ol tans s pas o o s s u osecls o Te s bt B 70:0 MA
ANODEVOLTAGEZ...,.....................OTOZOOVOLTS
ANODE CURRENT. ¢ s s s s 000 sos oo secssnsscssas 50 HA (MAX,)
EMATERTVIQOL TAGE . U4 o ooy s s leis-u o visre o aiais s SEis MGE TS
HEATER SURRENT. oo «Rlsop oo o s oia saa orieiae oidntl M Ps

GRIM . VOLTAGE . v o sjs sils v e s u.o o e s sieisidie s da e 0V O "~2D VAL

MECHANICAL CHARACTERISTICS

RF CONNECTOR,:: s ¢ 200800 s0essssssessssesas TYPE N FEMALE ON
DC CONNECTOR, s, ¢ s s v s ss oo s assesssssassees WINCH

GARD WL B LE NG TH s ouin B & min ol soes s o sfrass ol vl oletisls 16 3/4 INCHES
CAFPSULE DIKMETERL o o' ¢'s's ¢ s'ais o6 % 4 o oo sse a0l NCHES
NE T/ WELGMT o o i e stu s 5 4o o 0:'% o's 9y s.5'd wftdeishe i E-POUNDS

1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE, COL -
LECTOR 1S GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND
POTENTIAL,

2 THE ANODE VOLTAGE SUPPLY MUST COVER THE RANGE 0 TO 200
VOLTS TO PREVENT POSSIBLE TUBE DAMAGE WHEN INITIALLY AP~
PLING VOLTAGES,

HUGGINS LABORATORIES, INC.

HA-51 /. PAGE 1 / 2~-15—-59
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HA—52

NS
2

2 manufacture

HUGGINS LABORATORIES, INC.

development
E‘nqmeerlnq S F
0 999 East Arques Avenue - Sunnyvale, California
{of N
e REgent 6-9330 TWX Sunnyvale, Calif. 116
LaBO®”

TENTATIVE DATA
ELECTROSTATICALLY —FOCUSED, 3 MW UHF —BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

BRI E NG RARNGE= S O e e e s i Ty ey e e e e D . 0.5 TO 1.0 KMC
SMALL SR GNALSGRIN- o o T T v s e o e e e i e e e e e 20 DB MIN
SATURATION POWER QUL T 155 s i s v brs o 5 oo in s on ia ke Sy o = e C 8 e oy 5 DBEM MIN
VESWR, ‘INPUT AND OUTPUT: » = = s s 6:o. 3 v o s oo e e 3 o o v sisis seo v pis v oile s u viae 2:1 MAX
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE * CURRENT
HELIX 1 0 TO 50 vDC 5 MA MAX
HELIX 2 0 TO 200 vDC 5 MA MAX
COLLECTOR 200 TO 350 vDC 3 MA MAX
ANODE 1 0 TO 100 vDC 3 MA MAX
ANODE 2 0= T0 100 vDC 3 MA MAX
ANODE 3 0 TO 300 vDC 3 MA MAX
ANOCDE 4 -25 TO 25 vDC 5 MA MAX
CATHODE 0 vDC 3 MA MAX
HEATER 6.0 TO 8.0 vDC 1.0 AMP MAX
e iR Y e e R R R o e B e R B e s L e s R L S PR ot Las g ELECTROSTATIC
MECHANICAL CHARACTERISTICS
CAPSULE.FINISH o 7 5 5 i 50 0ih Shimirel ¥ Lo Swohenah s Cf pe e e e s e o=y o s s v s« CHROME
END CAP FINISH., . . . « + ¢« « + . o oy e T e S o Ry P SR B R R S . . .BLACK ANODIZED
AUXILIARY COOLING REQUIRED . . . . . . . BT o Y Ny AP Wl o ST NI LU R R o e e e 1 s e NONE
B CONNEBOTORS -  e stre e b e oiw i v nih e el A% o o i T e ety FEMALE, GREMAR TNC 6132
e R N N R T I = o ey oo b s Ao e e e R s R e T Y . . WINCHESTER MI2P—-LSHI19
COLLECTOR CONNECTOR . . . . . . R P s R s L SR oy . + WINCHESTER SMIP
NERWEIGHT 37 . = 5 o RS 5 B s d s B ke S R S E e e T oE e e e 11/2 LBS
* ALL VOLTAGES MEASURED WITH RESPECT TO CATHODE.
SALES & SERVICE IN THE UNITED KINGDOM:-
B. & K. LABORATORIES LTD. SR AR A2 FAARGEH. 1500

4 TILNEY ST., PARK LANE, LONDON, W.1.,, ENGLAND.
TELEPHONE: GROSVENOR 4567



TENTATIVE CHARACTERISTICS

2 manulacture
development

HA — 53

HUGGINS LABORATORIES, INC.

enqnnecrlnq

e:::il::\ & 999 East Arques Avenue - Sunnyvale, California

r r Q\

O
LaBoR
PPM — FOCUSED, 2— WATT L — BAND AMPLIFIER
ELECTRICAL CHARACTERISTICS
FREQUENCY RANGE + . « 1+ « + o o« s s 8 « ® s o o o o s « « a s a s s o s = s s o s s =+ 1.0 TO 2.0 KMC
SMALL—SIGNAL GAIN . . . . ¢ ¢ « o s s s s o « 5 & + o s s s a s s s s s o o« o o s s o s s o 30 DB MIN
SATURATION POWER OUTPUT .+ +« + 4 + & « o o« o s & o & s s s s o s + s s s s s s s s o o = 33 DBEM MIN
GAIN AT 33 DBM POWER OUTPUT ., . . . . ¢ ¢ s ¢ « 2 o o s o a s s + s 8 8 « o« o« « o o 27 DB MIN
VSWR, INPUT AND OUTPUT . . ¢« + s « & ¢ « o s s & o o o 2 & o« o s o o & o s+ s o o o o s s s s s A | MAX
OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT

HELIX 700 TO 1000 v _— 5.0 MA MAX

COLLECTOR* 1300 v -_— 50.0 MA MAX

ANODE 300 TO 600 \'4 —— 1.0 MA MAX

CATHODE 0 v —_—— 75.0 MA MAX

GRID 0 TO 100 \'4 —_—— 20.0 MA MAX

HEATER 7.0 V -_— 1.4 AMP MAX

* COLLECTOR IS AT OUTER SHELL GROUND POTENTIAL.

FOCUS ING

................................

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE

PERIODIC PERMANENT MAGNET

M12P-LR6

@@

CAPSULE FINISH

END CAP FINISH

AUXILIARY COOLING REQUIRED

NET WEIGHT

I "

|7 /2 s | "

™72
.......................................... CHROME
..................................... BLACK ANODIZED
................... AlIR 5 CFM @ 1" H, O
........................................... 4 1/4 LBS
FWA / HA — 53 / JANUARY, 1961




TENTATIVE CHARACTERISTICS HA — 54

2 manufacture
development
?ﬂqme@flr‘.q

HUGGINS LABORATORIES, INC.

desic " .

& 999 East Arques Avenue - Sunnyvale, California
«OQ

Lago®”?

PPM — FOCUSED, LOW NOISE S — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . 4 it 4 v v v v o v ot et o e e et e e e e e e e e e, 2.0 TO 4.0 KMC
SMALL=SIGNAL GAIN . . . i ittt v it e e e et e e s e e e e e e e e e s e s, 25 DB MIN
SATURATION POWER OUTPUT . & . . i v v v vt it e et e et e e e e e e e e i i, 5 DBEM MIN
NOISE FIGURE Y. . . . . it e e e e e e e e e e e, 15 DB MAX
VSWR, INPUT AND OUTPUT = 4 ¢ s 5 @ o & & « o o o o« s s 3 & & 8 6 6§ 6 6 5 6 6 5 868 ¢ 5§ & 2:1 MAX
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE % REGULATION CURRENT
HELIX 40 TO 500 V [ 0.05 MA MAX
COLLECTOR 600  TO 800 V - 2.0 MA _MAX
ANODE 1 0 TOo 75 Vv — = 0.01 MA MAX
ANODE 2 6 TO 50 V = = 0.01 MA  MAX
ANODE 3 0 TO 200 V = 5= 0.01 MA _MAX
ANODE 4 0 TO —200 V — 0.01 MA _MAX |
CATHODE ) v - = 2 MA  MAX
HEATER 5.0 TO 7.0 V = s 1.0 AMP MAX
FOCUSING 5 s 5 3 51 % 5 5 S 5 8 6 1 5 68 B 5 5 o o mwie s = m o se PERIODIC PERMANENT, MAGNET

MECHANICAL CHARACTERISTICS

4 4 —M9P-LSH19

s [ e g
OV i=m's]=::
\ / | | | i

+--

n
n
| "
CAPSULE FINISH ; v o o % % § s o @ @ ™ & ® @ & % & & @ 65 % & & & 56 s § o 5 38 6 § 9 @ 8 & & 3 CHROME
END CAP FINISH . o o 0w o o s @ w & s s @ 0@ § § @ WiH ' § & @ § @ § 5 8 6 @ % § § & 88 & /6 & CHROME
AUXILIARY COOLING REQUIRED « v : s « « @ = & & 2 ® w (8% s s & » & & 8 § & & & & s ¢ @ & € & & & NONE
NET WEIGHT « « 3 30 v w s o 9 @@ s 3 @ o & 'y 6§ 8 @ S 0 & s s o % 5 8 ¢ ¢ & § 5§ § & @ & 5 & 5 LBS

1A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

LNT / HA — 54 / AUGUST, 1961



SALES & SERVICE IN THE UNITED KINGDOM:-

B. & K. LABORATORIES LTD. HA—58
4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND.
TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

X manufacture
deve\opment
enqineering

gl 999 East Arques Avenue - Sunnyvale, California
r earc Y

% ,\OQ REgent 6-9330 TWX Sunnyvale, Calif. 116
LaBOR™

TENTATIVE DATA
ELECTROSTATICALLY—FOCUSED, 1 WATT UHF —BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . « « « ¢ ¢ o o o o s s s s 5 5 s 0 0 6 0 06 0 06 s 05 o 5 e Datre, e G 0.5 TO 0.9 KMC
SMALL —SIGNAL GAIN . . . . . . . . « . ol el to1 liay 1<t o el el e (ohtts Mgl Mt iR IR E S o o e e+ .. 30 DB MIN
SATURATION POWER OUTPUT . . . . . SRS e o e B e T UG et SO G s T B S TR < e B B e Rt s . . .1 WATT MIN!
VSWR, INPUT AND OUTPUT. . . . . . + « « « . o (5 15 & o e sl e 5 % (At ieate) s sty o o Lol ouiibs e el es e 21 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE 2 CURRENT
HELIX 1 0 TO 100 vDC 5 MA MAX
HELIX 2 550 TO 850 vDC 20 MA MAX
COLLECTOR 550 TO 950 vDC 30 MA MAX
ANODE 1 0 TO 25 vDC 5 MA MAX
ANODE 2 0 TO 25 vDC 5 MA MAX
ANODE 3 0 TO 200 vDC 5 MA MAX
ANODE 4 0 TO 200 vDC 5 MA MAX
ANODE 5 0 TO 600 vDC 5 MA MAX
ANODE 6 0 TO 600 vDC 5 MA MAX
CATHODE 0 vDC 30 MA MAX
HEATER 6 TO 12 vDC 3 _AMP MAX

ROCUSING . ol o v o g5 lem s o o o> STOR 45U O TaG Gt G RS o o B 6 e . ELECTROSTATIC

MECHANICAL CHARACTERISTICS

CAPSULE FINISH . . . . . . + ¢« v o o o o s 9 s 8 s s 5 e be e s e s ms s s i s e e e s s o CHROME
ENDCAPF FINISH . . .. .. ¢ ¢ ¢ 06200 Bl ST W e /el el @ @ @ e is e el el s e @) e e e @ e BLACK ANODIZED
AUXILIARY COOLING REQUIRED . . . . . . . . ® & b o Sl 8 @8 e @ % e Be e o6 ®e s eems s e . NONE
R—F CONNECTORS. . . « ¢ + ¢ ¢ « o « o s o = o lo 1ol te ol e & isl wi e e 606 . . . FEMALE, GREMAR TNC 6132
D—C CONNECTOR . . . . . « « &+ & “ o s o s s e s s 8 s s s s s s s s s s e s s e « WINCHESTER MI12P-LSH19
COLLECTOR CONNECTOR . &+ + + 2 2 s o s s s s 6 s s s s s s s s s s s+ s s s s o s o o« » WINCHESTER SMIP
NET WEIGHT. + ¢ ¢ ¢ o o o s o ¢ 06 6 ¢ o 5 ¢ s 6 06 9 06 6 6 606 060 0000000000000 2,0LBS

R 0.63 WATTS OVER RANGE 0.5 TO 1.0 KMC

2
ALL VOLTAGES MEASURED WITH RESPECT TO CATHODE

IRE /HA—58 / MARCH, 1960



TENTATIVE CHARACTERISTICS HA — 60

PPM — FOCUSED, X — BAND LOW — NOISE AMPLIFIER

ELECTRICAL CHARACTERISTICS

HUGGINS LABORATORIES, INC.

999 East Arques Avenue - Sunnyvale, California

FREQUENCY RANGE . . . | | . . ittt et e e e e e e e e e e e e e e 8.0 TO 11.0 KMC
SMALL=SIGNAL GAIN | | | | it et e et et et e e e e e e e e e e e 25 DB MIN
SATURATION POWER OUTPUT + & « « o « v 5 4 o o s 4 v v ot e e e e e e e e e e e e e e o 10 PBM MIN
NOISEFIGURET | o o a5 6 5 0 58 i 6 5 G5 6 6 55 5 o o o = v a0 m o te s o m e 6 5 o o 17 DB MAX
VS'WR; INPUT AND QUTPUT ¢ & & © @ 8 8 & & 3 8 6 s s & 5 4% o s o o o o o o s o o ® s o o o o 2:1 MAX
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE % REGULATION CURRENT
HELIX 1050 TO 1250 V - - 0.5 MA _MAX
COLLECTOR 1300 v - = 1.5 MA MAX
ANODE 1 0 TO 150 Vv - = 0.01 MA __ MAX
ANODE 2 50 TO 200 Vv - - 0.01 MA  MAX
ANODE 3 250 TO 600V - - 0.01 MA MAX
ANODE 4 0 TO —100 V - - 0.01 MA MAX
CATHODE 0 \% - — 1.5 MA  MAX
HEA TER 6.3 Vv = = 1.2 AMP MAX
FOEUSING « v w v v 5 s w o % s s 5 @ 88 § 5 8§ 8 & & 3¢5 88 & @ 5 3 PERIODIC PERMANENT MAGNET

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE

MSP-LR PM1{P
INE= ouT (COLL;—\\\\\
E’I@E‘“ﬂ» — E‘l ] E

O

B S

1"
"
b 23/4—-1 14
CAPSULE FINISH © & o 0ttt ettt it e i e e e e e e e e e e e e e e e e e e e e CHROME
END CAP FINISH . o vt vttt e et e e e e e e e e e e e e e e e e e e BLACK ANODIZED
AOKILIARY COOLING REQUIRED &« s 6 8 8 6% + # 5 866 § 56 €6 § 5 56 65 6 § m o oo NONE
NET WEIGHT' « § 8 @« & % ¢ 8 3 @ & % 3 # @ @ 8 B § 8 6 @ B @ § 5 % & 8 6 § 5 5 6 o 0 s » @ o o 9 o = 4.5 LLBS

‘A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

LNT / HA — 60 / AUGUST

1961




INITIAL CHARACTERISTICS HA — 61

)
2 manulacture
development
enqineering

HUGGINS LABORATORIES, INC.

e scarch Qé? 999 East Arques Avenue - Sunnyvale, California

0
«
Lago®®

SOLENOID — FOCUSED, MEDIUM — NOISE 7.0 TO 14.0 KMC AMPLIFIER

ELECTRICAL CHARACTERISTICS
FREQUENCY RANGE . & . 4 i v v vt v v v sttt e o n v oo e en o e ane o 7.0 TO 14.0 KMC

...................................... 25 DB MIN

SATURATION POWER OUTPUT |, | | . . i 4t 4t s v v o o o s o o v 6 o o6 8 o s ot o oo oeweoos 0 DBM MIN
NOISE FIGURE V. . . i i i i i i i i v ot e s o v oo m o oo o s oo s s eesnoeeeoes 15 DB MAX
VSWR, INPUT AND OUTPUT & 4 v v v v v e e e e it e e e e e e e e e e e e e e e e e e 2:1, 311 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE %REGULATION CURRENT

T 1000 TO 1300 V - - 0.025 MA MAX
coLLECcTOR* 1000 TO 1500 V - - 2.0 MA MAX
ANODE 1 0 To 150 VvV = 0.01 MA MAX
ANODE 2 0 TO 150 V - = 0.01 MA MAX
ANODE 3 0 TO 3500 v - - 0.01 MA MAX
ANODE 4 0 TO =50 V - = 0.01 MA MAX
CATHODE 0 \4 = = 2.0 MA MAX
HEATER 5.0 TO 7.5 Vv - - 1.1 AMP MAX

*COLLECTOR VOLTAGE MUST BE ADJUSTABLE.

FOCUSING . . . ¢ ¢ v ¢ o o o o ¢ s s o o o s s s o 8 s s s s o o o s s SOLENOID, MPE TYPE BS - 27C

MECHANICAL CHARACTERISTICS

TYPE N, MALE MOP-LSH IS

P

oC
INC

=Sl

L1}
17 |
CAPSULE FINISH . & v ¢ v ¢ v o v ¢ v s o o « o o o o s o o o o s s o o s o s s s s + o = BLACK ANODIZED
END CAP FINISH .+ 4 ¢ o v o o o o o o s s o s o o s s o o o s s o o s s+ o s s s + s s o = BLACK ANODIZED
AUXILIARY COOLING REQUIRED . + « « « + & « o o o o o & s o o s o + = + o s+ o « o = SOLENOID BLOWER
NET WEIGHT . . . . 4 v 4ot 4 o s o o o o o s o o o+ o s o o o o s s o s s s o o s s = o s s+t s o o 1.0 LB

A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

LNT / HA — 61 / SEPTEMBER, 1961



INITIAL CHARACTERISTICS HA — 62

2 monulacture
development
engneering

HUGGINS LABORATORIES, INC.

design » . .

el & 999 East Arques Avenue - Sunnyvale, California
o

(ago®®

SOLENOID — FOCUSED, LOW — NOISE S — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . v . « v 2 2 o v o « & = o s o o s o o s s = « o s o s s o« o« & o o o 2.0 TO 4.0 KMC
SMALL-SIGNAL GAIN . . . . & v 4 s v o s « o« s s o s o o s s & & s s 4 s o o s+ s o s o o 25 DB MIN
SATURATION POWER OUTPUT . . & « « + + & + o o = o &+ o s s+ « & & s o & o s s & s s s« « =« 7 DBM MIN
NOISE FIGURE Ve « « + t o we e o o o wms o v 6 686 645 88565 s aqomesssmen s 10 DB MAX
VSWR, INPUT AND OUTPUT « « =« = + o = + o o o s s s = & & s = o & s & s o s o s s 0 = 0 s 0o e 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT

HELIX 385 TO 500 v - - 0.02 MA MAX
COLLECTOR 2 385 _TO 700 v - = 2.0 MA MAX
ANODE 1 0o _TO 75 v v 0.01 MA MAX
ANODE 2 0 TO 150 v —_— 0.01 MA MAX
ANODE 3 0 _TO 150 v g o 0.01 MA MAX
ANODE 4 0 _TO -75 v — = 0.01 MA MAX
CATHODE 0 \' - - 2.0 MA MAX
HEATER 5.0 TO 6.3 V —— 1.0 AMP MAX

FOCUSING  « « o e e e e e e e e e e e e e e e e e SOLENOID, MPE TYPE BS — 53C2.3

MECHANICAL CHARACTERISTICS

TYPE N, MALE MOP -LSH 19

T SM1P

1k

|6 3/8 8” "
CAPSULE FINISH . . . . ¢ v 4 ¢« + o o + s s s s s s s s s & & « & s & s s s s s & o s =+ = BLACK ANODIZED
END CAP FINISH | . . 4 v v 4 4 s « o o + o & & o = s s o o o o o s s o s & s « s o s & = BLACK ANODIZED
AUXILIARY COOLING REQUIRED . « « « & s &+ & « « s s s s s o+ & e o s e o o s s s s SOLENOID BLOWER
NET WEIGHT + &+ « o o s s o s s s s s s s s s 8 s o o s s o ¢ » s & o o 5 & s & s s s s s s o o s o0 1.0 LB

1A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

2 COLLECTOR AND SOLENOID VOLTAGES MUST BE ADJUSTABLE.

3

LIGHTWEIGHT, LOW — POWER SOLENOID. LNT / HA — 62 / SEPTEMBER, 1961



TENTATIVE CHARACTERISTICS HA — 71

2" manufacture
development
enqineering
design )
research é‘/

HUGGINS LABORATORIES, INC.

999 East Arques Avenue - Sunnyvale, California

o
«
UY-lolis

PPM — FOCUSED, 100 MW X — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE &+ « ¢ ¢ ¢ ¢ o o« ¢ o ¢ s o s o o o s o s s 8 s+ s s s 06 s s s s o 8 s s 9 8. TO 12.4 KMC
SMALL-SIGNAL GAIN + ¢ ¢ ¢ ¢ o ¢ o o o o o = o o + s s s o 8 o s 8 o 0o 8 s s 8 + s 8 s 8 s s 25 DB MIN
SATURATION POWER OUTPUT =« ¢ & ¢ s o o o ¢ o s o s s s 8 5 8 5 5 8 + o s 8 s s s o s s 20 DBM MIN
GAIN AT SATURATION . . ¢ 4 o ¢ ¢ o o s o o o ¢ o 5 o s 8 s s o 5 8 s s o a s s s o o o8 o8 20 PB MIN
VSWR, INPUT AND OUTPUT =+ « ¢ & ¢ ¢ o o o s o s s 8 s s o s 5 s s 5 s s s 8 s 8 8 o s s s s o 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT

HEL 15 2000 TO 2300 V - - 1.0 MA MAX
COLLECTOR 2000 TO 2300 V - - 8.0 MA MAX
ANODE 0 TO 800 V - - 0.1 MA MAX
CATHODE 0 v - 8.0 MA MAX
GRID 0 * v - - 0.25 MA MAX
HEATER 7.0 Vv - - 1.2 AMP MAX

*A NEGATIVE VOLTAGE CAN BE APPLIED FOR R—F ATTENUATION.

FOCUSING: ¢+ ¢ ¢« ¢ ¢ s « o s o o o o s s o 3 8 s s s o o o 6 5 s s ¢ o s s PERIODIC PERMANENT MAGNET

COOLING
HOLES

TYPE N, FEMALE M12P—LR6

I "
. 14 /8 —e=
S [+ A

CAPSULE FINISH ., . ¢ ¢ ¢ ¢ ¢« ¢ ¢ o o s o o 5 o s 8 8 a s o s s & o s ¢ o s 2 58 s s s s s s & s a o = CHROME
END CAP FINISH . . ¢ ¢ ¢ o ¢ o ¢ o o o s o o s o s o s o s s o o o s a s s s s o s 8 s+ BLACK ANODIZED
AUXILIARY COOLING REQUIRED . « « &« + & ¢ o o o o s s o s s ¢« o o s o o o s s s 5 CFM @ 1n OF H20
NET WEIGHT . ¢ & ¢ ¢ ¢ ¢ o o o ¢« o 8 o o o s o s s a s s s s o o o s 5 5 & o o o ¢ s s o 2 s o o = 3 1/4 LBS

FWA / HA — 71 / NOVEMBER, 1960



TENTATIVE CHARACTERISTICS
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HA — 72

NS LABORATORIES, INC.

999 East Arques Avenue - Sunnyvale, California

SOLENOID — FOCUSED, LOW — NOISE UHF — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE &« + ¢ ¢ o o o o s s o o s s o s o © & ¢ o 8 s e s 8 s e s s 8 s e 8 . 0.5 TO 1.0 KMC
SMALL-SIGNAL GAIN . . . e s 0 e s 0 o . .. . e . 25 DB MIN
SATURATION POWNER OUTPUT . o « = s s o o s s s « s o « o s s e . e s s o s e & 0 DBEM MIN
NOISE FIGURE! . . . . . . ... .. .0 .. e e e e e e e e e e e e o 5 WS e 8 DB MAX
VSWR, INPUT AND OUTPUT . . . o » & & o e . TR EEEY oo e e s e . 2:1 MAX
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE %REGULATION CURRENT
HELIX 70 TO 120 V - 0.02 MA MAX
COLLECTOR * FIXED - = 2.0 MA __MAX
ANODE 1 0 TO 30 Vv - = 0.01 MA MAX
ANGDE 3 0o TO 30 v - — 0.01 MA MAX
ANODE 3 o TO 30 Vv - 0.01 MA MAX
ANODE 4 0 TO 30 Vv - - 0.01 MA MAX
CATHODE L) v - = 2.0 MA MAX
HEATER | 3.0 _TO 7.5 V - - 1.2 AMP MAX
¥ THIS TUBE WILL OPERATE WITH ANY FIXED COLLEGCTOR
VOLTAGE IN THE RANGE OF 270 TO 400 VOLTS.
FOCUSING:s s ¢ s s &% & o @ wwa s e e s T U N . SOLENOID, 820 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, MALE MSP-LSH |9
=0
b T
3o
n " n
’73/8 17 ls/|6
CAPSULE FINISH =« ¢ ¢ + s ¢ s o & @ ¢ o 8 s s 5 s s s s s s e e s o . . . e s e s e o @ CHROME
END CAP FINISH ¢ o ¢ o 2 ¢ o « e o o o o s o o s s 8 s o o o s o o o 8 s o o s s 8 s s s 8 « s = o CHROME
AUXILIARY COOLING REQUIRED 4« s o o o o % s s ¢ o 8 @ & ¢ o & & s o o @ . SOLENOID BLOWER
NET WEIGHT + ¢ o ¢ o ¢ o o « o o s o o o o 5 6 ¢ 0 5 s 8 0 o oo o000 oce.se o o e s s s e e e 112 LBS

1
A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

LNT / HA — 72 / NOYEMBER, 1960



TENTATIVE CHARACTERISTICS HA — 73
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enqineering

HUGGINS LABORATORIES, INC.

design . .
estorh Qé? 999 East Arques Avenue - Sunnyvale, California
()
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SOLENOID — FOCUSED, LOW — NOISE L — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE =+ &+ ¢ & « s s s o s o s s 3 s a o s o s s o s o s s o s & o s o o s o 1.0 TO 2.0 KMC
SMALL-SIGNAL GAIN | | | | | . it v v s e s o v e s o o s s v 4 s s o s o s v s o v s o s . 25 DB MIN
SATURATION POWER QUTPUT . 5 5 @ 5 s w0 @ 5 8 & o o wi g & a o @ @ o8 o o o @ ® 0 & & @ 0 DBM MIN
NOISE FIGURE ' . . . it e i e e e e e e e e e e e e e e e e e e e e e e 8 DB MAX

VSWR, INPUT AND OUTPUT . . . . « + o o o s o s s s o o « s s s s & &« s o s s o & &« s o s s o » 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE %REGULATION CURRENT
HELIX 165 TO 200 v - - 0.01 MA MAX
COLLECTOR 165 TO 500 v - - 2.0 MA MAX
ANODE 1 0 _TOo 20 v - - 0.01 MA MAX
ANODE 2 0_TOo 20 v - = 0.01 MA _ MAX
ANODE 3 0 TO 150 v - - 0.01 MA MAX
ANODE 4 -25 TO 25 v - - 0.01 MA MAX
CATHODE 0 V - — 2.0 MA MAX
HEATER 5.0 TO 7.5V — — 0.8  AMP MAX
FOCUSING & & + § s 5 5 5 & § 6 RS % § 5 8 @8 & § 8 SMWE 838 98 BE 8 o SOLENOID, 1000 GAuss ¥

MECHANICAL CHARACTERISTICS

1

TYPE N, MALE MOP-LSH 419
SM1P

b ([

n " n
15% 7 I
CAPSULE FINISH + ¢ 4 o « o o s s % s s ¢ s 8 5 s + 5 s s s @ s s 5 s s s o « s o & & = BLACK ANODIZED
END CAP FINISH . . . 4 ¢ ¢ & v 4 « o s s s s a s 5 » s s & = s & s s s + s &« s s = « = BLACK ANODIZED
AUXILIARY COOLING REQUIRED + « « = « « « + o o o o o s o o o v o o o o o oo o SOLENOID BLOWER
NET WEIGHT . « « o« ¢ s o 6 % B 8 5 @8 B ‘6 8 8 6 @ @ @ e e @ % @ e » 6 & @ o & § & 6 5 9 & ¢ e @@ 1.0 LB

A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.

% SOLENOID VOLTAGE MUST BE ADJUSTABLE OVER A MINIMUM RANGE OF 90 — 115 VOLTS.

LNT / HA — 73 / JANUARY, 1961
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CUSTOMERS CONFIRMATION SHEET

S OLENOID CUSTOMER TUBE TYPE
BS-27C BATE HA-80
11-22-60
SOLENOID MANUFACTURE P.O. NUMBER TUBRE CUANTYITY

GENERAL DESCRIPTION

INSULATED COLLECTOR

1.0 TO 2,0 KMC - 7 DB NOISE FIGURE - TWT AMPLIFIER -

R.F. SPECIFICATIONS

FREQUENCY RANGE 1.0 to 2.0 KMC GRID ATTENUATION AT V. =
SMALL SIGNAL GAIN > 25 DB SBPURIOUS MOBULATION -
SATURATED POWER OUTPUT > 0 DBM MOISE FIGURE < 7
SATURATED GAIN - V.S.W.R. < 2:
PULSE FALL OFF 54 BACK ATTENUATION -
aar o
MAX, SMALL SIGNAL GAIN VAR. -
OSCILLATION CHECK
D.C. SPECIFICATIONS
VeoLrecton | 300 To 550||lcoLLecTon < 2.0 MA ||VanooE 1 0 T1o 20 ||lanooE < 10 pA
VHeLix 165 To 200||InevLix <10 pA || Vanope 2 0 vo 20 ||lanooe 2 < 10 pA
VsnouT - IsnouT - VANODE 3 0 1o 150|lancoE 3 <10 pA
Vanoox 8 NOTED * lanopEg NOTED Vanope 4 =25 © 25 || lanooE « < 10 wA
Venrip Y | arip -
VcaTHoDE lcaTHoDE < 2,0 MA
VHEATER 5,0 70 7.5 ||luzavEr <0.8 A

VOLTAGE BREAXDOWN OoFf COLLECTOR

REMARKS !

CAPSULE — COUPLER SPECIFICATIONS

e 17 e 15 3 ¢ et Tk
\ ouT CJ
N Q
T
POWER R.F. IN l R.F. OUT COLLECTOR
cABLE CONDUCTOR RG-142/U  liNs, WIRE
MOP N MALE P
°°""‘°T°_' K=ANGOE ¥ D-HELIX | H=ANODE 1
REMARKS \
: B-ANODE 3 E-HEATER | J=ANODE *
C=CAPBULE F=HEATER \K=CATHODE

SHIPPING INFORMATION

F208 1\
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CUSTOMERS CONFIRMATION SHEET

SOLENOID CUSTOMER TusE Trex
PPM Y HA - 85
2-20-62
SOLENOID MANUFACTURK 7.0 MUMBER TURY TURRYTYY ]
GEMERAL DESCRI(PTION
1.0 TO0 2.0 KMC - PPM FOCUSED TWT AMPLIFIER
INBULATED COLLECTOR

R.F. SPECIFICATIONS
FREQUENCY RANGE 1.0 - 2.0 KMC ORID ATTENUATION AT v === < ey i
SMALL BIGMAL GAIN > 25 DB SPURIOUS MODULATION e g
SATURATED POWER OuTPUT > 5 DBM NOISE FIGURK < 15 DB ]
SATURATED GAIN - V.8 W R <‘2 1 1
PULSE FALL OFF - BACK ATTENUATION = = ]
PoY | -—— T :
MAX SMALL SIGMAL GAIN VAR  weo |
OSCILLATION CHECK 2 j

D.C. SPECIFICATIONS

B = g oo — s =
Vcorwscror| VH + 400 lcoLrLecTOR %< 3.0 MA Vaneox | 0 - 100 1[ANQD! _____ < 20 pA
VHeELIX : 4 - [mELix < 0.25 MA Vanocox 2 o - 100 | lancoe . < 2°_EA 1

T T *” ————— - 4
Vswnour —— lsnour | === || VANODE 3 - 150 | IA-.»Jo( 3 < 20 pA
Vanocox NOTED lancos ‘NOTED VanoDE 4 -100-+10 lAN DE 4 7( 20 BA 7
Vorip e | amin B 1 T i
Veostuing 0 lcaTHoox ;< 3.0 MA ' B E . :
VHEATER 5.0 - 7,5 |[Inzaven <1.0 A e e R = < § ;

VOLTAGE BREAKDOWN OF COLLECTOR

REMARKS

POWER CABLE LENGTH INCLUDING CONNECTOR 12 INCHES
COLLECTOR LEAD LENGTH INCLUDING CONNECTOR 12 INCHES

CAPSULE — COUPL

ER SPECIFICATIONS

r

...

-

B A
g j
23 2
k / i =" * |
A 3 |
L2y ~ ! v
POWER L B A 1 l R.F OUT c ECTOR
cas g CoknucToR % o INS. WIRE
connecTon |MOP L8H19 N &.‘A._LE PMiP LSH1O
REMARKS A - ANODE 2 D - HELIX H - ANODE 1 DATA SHEET - 50-163C
B - ANODE 3 E - HEATER J - ANODE 4 OPR. INST. - 50-19
C - CAPSULE F - HEATER K - CATHODE

SHIPPING INFORMATI ONM

F208J



JSTOMERS CONFIRMATION SHEET
noy ‘, CUSTOMER TUBE TYPE
o . - # HA-86
} L AL ! 1"9—61
S OLENOID MANUFACTURE 7.0, MUMBER TUWE SUANYTTY
omtlarm;l;l'*w“

0.5 T0 1.0 KMC - 7 DB NOISE FIGURE - TWT AMPLIFIER -
|NGULATED COLLECTOR

R.F. SPECIFICATIONS

 FeMEATER

FREIVENGY NANGE 0.5 70 1 0 KMC | eni® ATTENUATION AT o -
SMALL BIONAL GAIN > 25 DB SPURIOUS MODULATION -
SATURATED POWER OUTRUT > 0 DBM NOISE FIGURR < 708
SATURATED GAIN oy V.5 . W R, L - < 2‘.1
PULSE FALL OFF - BACK ATTENUATION -
MAX BMALL SIGNAL GAIN VAR e RESE - =
OSCILLATION CHECK E B e o o
D.C. SPECIFICATIONS
VeowLzerton| 350 TO 430! Icorecron < 2,0 MA||Vanope i 0 vo lanopE < 10 pA
VHeLix T?ﬁ 10 120 [[Ineuix <20 WAl Vanoos 0 vo 30 [|lanoox : < 10 pA
Vsnouyr - lsnouT - Vanooe 3 0 vo 30 |l lanooe s < 10 pA
Vnnou‘l NOTED lanocoE NOTED VanobE « o T0 , lancoe & < 10 BA
Vanin g il amip -
Veatwoos: | O lcaTHopE < 2.0ma T~
VHEaTER 5.0 10 7.5||Inxaven « 1.9__&_._1 RIS el S Al g, I_~
VOLTAGE BREAXDOWN or COLLECTOR P L =R > i e ek
REMARKS !
CAPSULE — COUPLER SPECIFICATIONS
: Tk 1 bt R s s a E 3 g ‘
L R 173 e e
i o ?4: OgT T\
\(\ O {k;:—:.::z-:{ S \.;
N b = et ™~ "‘\D//
" 3
t ?»‘l 9 5 “‘l - in -
POWER L I RF. OUT co._;.:;;; _~ _,._-__" i i “Vh__l ------- i
pro R T IR v T SR BN
| comnEcrom N MALE SMLP f %
REMARKS ! A=ANODE 2 D=HELIX M=ANODE 1
B~ANODE 3 E-HEATER J=ANODE »
C~CAPSBULE K=CATHODE

SHIPPING INFORMATION

RS

F 208A4



TENTATIVE CHARACTERISTICS HA — 89

X manufocture
deve'lopment
engineering

design 7
research N
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>
LABO®

HUGGINS LABORATORIES, INC.

999 East Arques Avenue - Sunnyvale, California

SOLENOID — FOCUSED, LOW — NOISE S — BAND AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE

SMALL-SIGNAL GAIN

SATURATION PONER OUTPUT

NOISE FIGURE!

.................................. 2.0 TO 4.0 KMC
...................................... 20 DB MIN

................................ 10 DEM MIN

......................................... 8 DB MAX

VSWR, INPUT AND OUTPUT . . ¢ ¢ s & o o + o ¢« o o s o s o & s s s s s s o s a s o = s s s s s s 2:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT
iR 375 TO 450 V - 0.02 MA MAX
COLLECTOR ¥ VH + 400 Vv - - 2.0 MA MAX
ANODE i 0 TO 75 V - 0.01 MA MAX
ANODE 2 0 TO 100 V — 0.01 ___MA __MAX
ANODE 3 0o_TOo 150 Vv - = 0.01 ___MA __MAX
ANODE 4 0 TO -75 v = — 0.01  MA max |
CATHODE 0 v = = 2.0 MA __MAX
HEATER 5.0 TO 6.5 V - 1.1 AMP MAX
FOCUSING ¢ 5 0 S v ¢ mc Blom o § Bosem @ 5 R @A Ed 4 WA B E § 5 BREER S S SOLENOID, BS - 67c*

MECHANICAL CHARACTERISTICS

M9P-LSH 19
TYPE N, MALE

K RIGID COAX

24

i

l "
SE- 2/2 -
PMIP—/ # 3" 5,"
I 17 7% 176
CAPSULE FINISH . . , . . . . . 4 ¢t o o o = o s o 5 5 s a s s s 5 s s s o s v a8 s s o s s & s s s s = CHROME
END CAP FINISH | | | . 0t i o o o o o 6 ¢ o o o 8 8 6 s o0 s o6 o o9 oo & o o003 s oo o CHROME
AUXILIARY COOLING REQUIRED . . & ¢ s ¢« o o « o o o a o ¢ o ¢ o s o o s s s o o SOLENOID BLOWER

1

...........................................

21/2 LBS

A LOWER NOISE FIGURE CAN BE ACHIEVED BY OPTIMIZING THE TUBE FOR NARROWBAND OPERATION.
*COLLECTOR AND SOLENOID VOLTAGES MUST BE ADJUSTABLE.

LNT / HA — 89 / AUGUST, 1961



SUPPLEMENTARY TENTATIVE CHARACTERISTICS HA — 89

D
& manufacture
development

) HUGGINS LABORATORIES, INC.

desiqn 999 East Arques Avenue - Sunnyvale, California
&

research
,\O

SOLENOID — FOCUSED, LOW — NOISE S — BAND AMPLIFIER

THE HA - 89 CAN BE SUPPLIED TO PROVIDE VERY LOW NOISE PERFORMANCE OVER SELECTED
PORTIONS OF THE S — BAND.

ELECTRICAL CHARACTERISTICS

FREQUENCY MAXIMUM MINIMUM MINIMUM MAXIMUM
RANGE NOISE SMALL — SIGNAL SATURATION INPUT AND OUTPUT
FIGURE GAIN POWER OUTPUT VSWR
2.2 TO 2.3 KMC 4.5 DB 25 DB 10 MW 201
2.3 TO 2.7 KMC 4.5 DB 25 DB 10 MW 2:1
2.9 TO 3.1 KMC 5.5 DB 25 DB 10 MW 2:1
3.4 TO 3.6 KMC 5.5 DB 25 DB 10 MW 2:1

OPERATING CHARACTERISTICS

SAME AS SPECIFIED FOR STANDARD HA - 89

FOCUSING: BS - 67C, LIGHTWEIGHT (APPROXIMATELY 22 LBS) AND LOW POWER (150 WATTS MAX)

MECHANICAL CHARACTERISTICS

SAME AS SPECIFIED FOR STANDARD HA - 89.

LNT / HA — 89 (SUPPLEMENT) / AUGUST, 1961
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X manufacture
development

HUGGINS LABORATORIES, INC.

engineering

ejjjj% & 999 East Arques Avenue - Sunnyvale, California
«§
LABOR™

TENTATIVE DATA
PULSED X-—BAND TRAVELING WAVE TUBE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE. . ¢« s ¢« ¢ s ¢ s s 5 2 s s s s + s 6 s s «ccss00e8,0 TO 11.0 KMC
PEAK POWER OUTPUT. ¢ o ¢ s s s 00020308208 scossses1 WATT (MIN, )
SATURATION GAIN,. o 4 o o o0 05 6 5 85 a8 28 068 ssssesse 28 DB (MIN,)

DUTY RATIO. ¢ v v o s o 2 2 o s s ¢ ¢ o 8 s s s s s s s s s s s s s o s so 0,03 (MAX, )

POWER SUPPLY REQUIREMENTS'

PEAK CATHODE CURRENT. ¢ ¢ s ¢ ¢ o5 0 s 383 ascescsces 50 MA (MAX,)
PEAK HELIX CURRENTG. « ¢ ¢ ¢ o o s 0s s 060002 scsseesee 15 MA (MAX,)
PEAK PULSED GRID VOLTAGE (anAmﬂ............ 100 VOLTS (MAX, )
PEAK GRID CURRENTG. 2 s ¢ ¢ ¢ s s s 8 5 65 00638 sess6s6eses 5 MA (MAX,)
AVERAGE CATHODE CURRENT WITH ZERO BIAS., ..... 5 MA (MAX.)
ANODE VOLTAGE (NOT PULSED). 4 « « « « s s s s s 0 s s s s s s s « » 1900 TO 2300 VOLTS
HELIX AND COLLECTOR VOLTAGE . .4 4006 ¢0 063 0s0060s2ss22100 TO 2600 VOLTS
HEATER VOLTAGEG . ¢ s 065 06006 00easssss0essssesssse 643 VOLTS

HEATER CURRENTG. o o s o o s s s 8 5 265065065 0sssccssssse 145 AMPS (MAX, )
MAGNETIC FIELDG. s o o o005 0068 e060sss0cseesesesas 1000 GAUSS

ANODE VOLTAGE (NOT PULSED): 4 + « + s s s s s s s s s s s s s o s 1900 TO 2600 VOLTS
HEATER VOLTAGE . s 08¢ s 00nmmssossossssesssnses 8: 3 VOLTS

HEATER CURRENTG G ¢ ¢ o ¢ ¢ ¢ 2 82 065 326060063 s0sssessseo0led AMPS (MAX.)

MAGNETIC FIELD. o4 s 00 e 06620063 csessssessssess 1000 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTORS : 44 v4 o0 oscecssosenssnssoessnsee TYPE N MALE

5:6 CONNBETOR,y w nomson nnwsss snusasnnnains neses WINGHESTER pMep ¥
CAPSULELENGTH.....-.-.--n-----------..-e--143/4INCHES

CABLE LENGTHS (CAPSULE TO END OF CONNECTOR)., . . .

RF CABLES INPUT, s s e osososssssscsscssssssscsssocosse 12,0 INCHES
OUTPUT . s 0csessocsessossscscnsssssssse 12,0 INCHES
POWER CABLE: c e s et s scssccsosvesscscssssssssssscssssss 17,0 INCHES

CAPSULE DIAMETERG. ¢« s s s 6 s 06 60060 e0060vs00eesessses 140 INCH

NET WEIGHT.: o ¢ s+ s ¢ s ¢ ¢ 2 s 5 s ¢ s o s s o 06 s 0 ¢ 239 s08s0saess 1.0 POUND

¥ SUPPLIED WITH MATING CONNECTOR,

1ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE. STAND-—
ARD TUBE 1S SUPPLIED WITH COLLECTOR GROUNDED TO THE CAP-—
SULE,

2PULSED GRID VOLTAGE MUST BE ADJUSTABLE FROM ZERO VOLTS

FOR INITIAL FOCUSING PURPOSES,

PA—1 / PAGE 1 / 2—15-59
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HUGGINS LABORATORIES, INC.

711 Hamilton Avenue . Menlo Park, California

¢° manufacture
dmlopmcm
enqingering
design 7
esearch ¥
o
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TENTATIVE DATA!

PULSED S—BAND TRAVELING WAVE TUBE AMPLIFIER
( ANODE PULSED )

ELECTRICAL CHARACTERISTICS

ERR O A NG BN G Bt e e = o on s e L B 2.0 - 4,0 KMC

PULSED OPERATION CW OPERATION
5O WIERL QUITBRUE ~& o al ol 10 WATT (MIN,)-—-——= 1 WATT (MIN.)
SR APERACT ] ON " SR N ke e 27708 (MINDs= < — 27 DB (MIN,)
SMAL &L BloNAL BA (M- s - _ 30 DEIOMIN JFesm W o, 30 bB (MIN,)
BTY RETIGsS Sl -8 = . _ 0.1t (MAX,) ‘

OPERATING CHARACTERISTICS

PULSED OPERATION CW OPERATION

CGATHODE CURRENT == o= —w RO M A CMKAIR, e e 25.0 MA (MAX,)
HELAX CURRENMT= === - — — — e 1.0 MA CMAX, )= - wi 0.1 MA (MAX,)
MDD DELNY OL TAGE = — — = = O . AW =600 VD 1T & e o v e 200-300 VvVOLTS
HELIX AND COLLECTOR

ST A GRRE —e i o o 2 2 8100~ 1 100 . W O lla T'B) = = = cepiirns 850-950 VvoOLTS
FRE AN ERE VBN TG Elin = e st o e e et i e e o s 7.0 N DL TS
SRE N EIR I GUIR RN T e o~ oo ot o et 1.0 AMPS
M ANIISEEI € W Bl oy o e a RS b e e WL L 1000 GAUSS

MECHANICAL CHARACTERISTICS

RESGIOINIEE EO R o ol e e L o TYPE N MALE
DTGB NNES TOR - — e oo WINCHESTER M7MP
B ARSI B BEMNGTH S ity L SRl L o b o 13 +722INCHES
CASELS] DI RStE T MBI Rttt = e h e S i & A iiw 1.0 INCH

NE T WIBSHBIE T — = = o i e v D L o T 1.0 POUND

PIRIICE & siyoobnn
DELEVER Y s woin: e s

1 THIS SUPERCEDS DATA SHEET PA-3 /V/ 6—-1-57,

2 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE, COLLEC-
TOR MAY BE INSULATED AND THUS ANY ELECTRODE OPERATED AT
GROUND POTENTIAL,

3 ANODE SUPPLY MUST B E A.DJUSTABLE FROM ZERO VOLTS FOR INI -~

TIAL FOCUSING PURPOSES,

PA-3 / PAGE 1 / 11-1-57




CHARACTERISTICS PA — 4

N
< manulfacture
development

cpnent HUGGINS LABORATORIES, INC.

i 999 East Arques Avenue : Sunnyvale, California
researc Q}

(©)
«

SOLENOID — FOCUSED, 1 — WATT S — BAND PULSE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE

......................................... 0.10
VSWR, INPUT AND OUTPUT =+ « + & o + s « o o + o s o s o o s o & « o o s s s o o o o v o v o v 2:1 MAX
CHARACTERISTIC PULSED OPERATION CW OPERATION
SMALL SIGNAL GAIN 33 DB MIN 25 DB MIN
SATURATION GAIN 30 DB MIN 20 DB MIN
POWER OUTPUT 30 DBM MIN 20 DEM MIN
OPERATING CHARACTERISTICS
CHARACTERISTIC PULSED OPERATION * CW OPERATION
HELIX AND COLLECTOR VOLTAGE 800 TO 950 v 800 TO 950 \"4
ANODE VOLTAGE 200 TO 700 v 200 TO 700 \"
GRID VOLTAGE 0 TO 150 v 0 TO 100 Vv
HEATER VOLTAGE 7.0 \'4 7.0 \'4
HELIX CURRENT 5.0 MA MAX 0.3 MA MAX
COLLFCTOR CURRENT 50.0 MA MAX 20.0 MA MAX
ANODE CURRENT 0.10 MA MAX 0.10 MA MAX
GRID CURRENT 15,0 MA MAX 5.0 MA MAX
CATHODE CURRENT 50.0 MA MAX 20.0 MA MAX
HEATER CURRENT 1.2 AMP MAX 1.2 AMP MAX
FOCUSINGs 5 ¢ o & 8 /8 § § b @ @ (6 § 8 % @ @ @ & & G o @ = 8 o = o 5w & o o o o o o SOLENOID, 600 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, MALE PM6P-LSH ——
SM].P—\ /
J
Eo — oo |
o Qo ——> 3
2 —_— —
* i |
COOLING SLOTS i
S |
n ’ n [
149, 17" | 1"~
CAPSULE FINISH: s % ¢ s s s ® @ ¢ § @ S 8 @ 8 s 3 8% & 8§ 8 9§ 9@ & ¥ 8§ 3 $ 8§ § . 9 @& § ¢ 5.9 & CHROME
END CAP FINISH s o 5 s s s s & » s s o o ® s 8 s & & 5 5 s o o o 5 s 8 & o @ & s s o 9 & & s s & @ CHROME
AUXTLIARY COOLING REQUIRED &« + & w @ ® « o o o 3 s o @ o 2 0 s 8 & # @ & % & o @ SOLENOID BLOWER
NET WEIGHT" s+ o 9 9 & 3 5§ @ 9 @ & 3 4 $ § @6 & & @ 8 B8 § 8 9 @ & 6 § 6 S w6 & 3 3 S @& 5§ 6 & & 5 1.0 LB

* PEAK VALUES
PA / PA — 4 / DECEMBER, 1960
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TYPICAL OPERATING CHARACTERISTICS

40
VAN=4I0v PULSED |[OPERATION
VH=890v
[— [Vg =100v
35
—
30 m
PEAKED
Po |
(dbm)
25
20
15
2.0 3.0 4.0

FREQUENCY , kmc

POWER OUTPUT

e
LAY
SN/
L) e
/ / /

PULSED OPERATION
! !

|
-60 -50 -40 -30 -20 -0 O 10
Py (dbm)

TRANSFER CHARACTERISTICS

HUGGINS LABORATORIES, INC.

40 /\
35 / _/\\\
30
PULSED |OPERATION VaN =410V
- VH=890v
Vg =100V
25
|
20
15
2.0 3.0 4.0
FREQUENCY , kmc
40
PULSED OPERATION  |Van=4I0v
Vi = 890V
B PN = SAT
o TS
~ .
o
I\ .Z\.Ok c
N
20 \ B
\ .
VoS
\ \
10 ‘ Y
\ N
4.0[kmc \3'Ok ©
\ \ .\
0 \ \
\ '
\ \
\ \
100 75 50 25 0

GRID — CATHODE VOLTAGE (volts)

GRID CONTROL




CHARACTERISTICS PA—5
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HUGGINS LABORATORIES, INC.

dasign 0 999 East Arques Avenue - Sunnyvale, California
research &
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«
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SOLEENOID — FOCUSED, 300 — MW X — BAND PULSE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE

MAXIMUM DUTY CYCLE : s o o 5 s 5 5 9 & 5 & % & & 5 5 8 5 & & o 6 8 & .6 6 5 s 5 oo o v o owomoes 0.1
VSWR, INPUT AND OUTPUT « « « « « « o v o+t o o v ot et e e e e e e e e e e e e e e e e 2:1 MAX
CHARACTERISTIC PULSED OPERATION CW OPERATION
SMALL SIGNAL GAIN 30 DB MIN 23 DB MIN
SATURATION GAIN 23 DB MIN 15 DB MIN
POWER OUTPUT 25 DB M MIN 17 __DpBMm MIN
OPERATING CHARACTERISTICS
CHARACTERISTIC PULSED OPERATION * CW OPERATION
HELIX AND COLLECTOR VOLTAGE 1800 TO 2300 \'% 1800 TO 2300 v
ANODE VOLTAGE 0 TO 750 v 0 TO 750 v
GRID VOLTAGE 0 TO 250 v o TO 50 v
HEATER VOLTAGE 7.0 Vv 7.0 v
HELIX CURRENT 10.0 MA MAX 0.5 MA MAX
COLLECTOR CURRENT 50.0 MA MAX 10.0 MA MAX
ANODE CURRENT 0.10 MA MAX 0.10 MA MA X
GRID CURRENT 15.0  MA MAX 3.0 MA MAX
CATHODE CURRENT 50.0 MA MA X 10.0 MA MAX
HEATER CURRENT 1.2 AMP MAX 1.2 AMP MAX

FOCUSING v « ¢« o mio o o o o 624 o o @ 9 & § @ 8 & s &8 § & @ @@ 8 5§ & 9 & & & & SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE PM6P - LSH

12 13 /8 17 |
CAPSULE FINISH « + « ¢ & o o o o o o o o o v o a e e et e e e e e e e e e e e e e e e e e e e a CHROME
END CAP FINISH | | . . . . 0 0 0ttt e v s e v e e e e e e e e e e e e e e e e e e e e e e e e e CHROME

AUXILIARY COOLING REQUIRED

NET WEIGHT

* PEAK VALUE PA / PA — 5 / NOVEMBER, 1960



PA-5 HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS

50 50
VAN =550V PULSED |OPERATION PULSED [OPERATION VAN =550V
Vj4=2090v Vy=2090v
[~ |Vg =70V — Vg=70v
40 40
/ \
30 \\ 30 —
PEAKED \ ST \\
(0} | N |
(dbm) (db)
20 20
10 10
o o
8.0 10.0 12.0 8.0 10,0 12.0
FREQUENCY , kmc FREQUENCY , kmc
45 45
VAN_z 550v PULSED OPERATION PULSED OPERATION VAN=550v
Vi = 2090V VH= 2090
f=10.0 kme P|N= SAT.
30N
*© N --=|8.2kmic
+50Q NN —- [i0.0
AN
/ M \ it — 124
15 / 15 N M
\'\
\-
Po / a (e \
(dbm) / +30 dom \I
(o] / (o] \
/ /10 \\ \
/ R
[
NI, ’ / .
([ Vo
[V \i
\i L
=30 -30 |
-50 -40 -30 -20 -0 O +10 +20 +80 +40 0 -40 -80
Py (dbm) GRID— CATHODE VOLTAGE (volts)

TRANSFER CHARACTERISTICS GRID CONTROL

PA / PA — 5 / NOVEMBER, 1960
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HUGGINS LABORATORIES, INC.

711 Hamilton Avenue . Menlo Park, California
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TENTATI VE DATA

PERMANENT MAGNET FOCUSED PULSED S—BAND
TRAVELING WAVE TUBE AMPLIFIER

TYPE N Mi12P
FEMALE
O | T
® SMIP 2,0 " DIA, %]
O
5/8'3»—”_“ 15 3/8n ————%J‘s/

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE...........................2.0 TO 4.0 KMC
PULSED OPERATION CW OPERATION
POWER QUFT O Tl et b e o wln B 5w e 15 WK CIMUEN o 35 000, o 5 100 NI (MIN, )
SATURATEON GAIN .1, o0 v vt e B0 DS CMING Y. s ol 2" s (MIN, )
BIMIALL. SIGHNAL . BRAINWR S5 « 1.2 %3 OB MU B, Bk, . 26 B (MIN, )
M RN SR IND S o e 0 et e o TaiiL 8:Y "L MAX- 3
1
POWER SUPPLY REQUIREMENTS
PULSED OPERATION CW OPERATION
PEAK VALUES
CATHODE CURBENTY, & ot o' v o o 080 & MN CMUA X Y B0 o b8 < TS TRea (MAX,)
ELE e LG, GiURBEN T, oS 'S 1o is'sn o 348 o NUA MR X0 ) 1 5 b 40000 20BA T (¢ MAX, )
G VO TAGE Bl oS 0 e B VOLTS (MAX;.).. 60 VOLTS (MAX.)
GRID CURBENTE 5 o el b ot aiirs WUA S CMIA X7 Dt vl e 5o MA ( MAX, )
ANODE VOLTAGE
(NOTAPULEEDYIY,, 5 v tal, o 2 o 2 il Lostilo TO 600 VOLTS. ., 200 TO 600 VOLTS

HELIX AND COLLECTOR

VOLTAGE.............-....... 800 TO 950 VOLTS
HEATER VOLTAGE................... 7.0 voL TS
HEATER CURRENT......-.u.......... 1.0 AMPS
MAGNETIC FIELD.......-........... 600 GAUSS

MECHANICAL CHARACTERISTICS

RE CONNECTORS ., .. . .

Se wle o e wim e W8 e el o g e e R TR N TR NN
ON CAPSULE
RS SEMBR TOW o A% v 8 ae o DEIRT 0 il n 0l il b Gy WINCHESTER M12P
ON CAPSULE®¥
o S ot e N R, SRR P s (e 3/8 INCHES
CARSIUL. E DM ETER | S~ e 5 B 3 o (B G el i s il -k N IR
NET R RSN e Sl B AL St dllRht i s e b Al iilace S e
™ ¥ SUPPLIED WITH MATING CONNECTOR.
'!- ALL DC VOLTAGES MEASURED WITH RESPECT To CATHODE, COLLEE-

TOR Is INSULATED AND THUS ANY ELECTRODE OPERATED AT GROUND
POTENTLAL

BN o B G R TS R R TR R 0T o vy s P R e




PA—-7

T manufacture
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enqineering

HUGGINS LABORATORIES, INC.

desqn & 999 East Arques Avenue - Sunnyvale, California
resear ~N

«OQ’

Lago®”

TENTATIVE DATA

PULSED C—BAND TRAVELING WAVE TUBE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . o« ¢ s s 06 s 06682 s8esssessssssossssed4,0 TO 8,0 KMC

PULSED OPERATION CW OPERATION
POWER POUTPUT. « ¢ s e c+06008seses 1 WATT (MIN.)......100 MW (MIN,)
SATURATION GAINoGo oo s s 056 s ceesss 30 DB (MIN,), +4+¢6¢4+0+ 20 DB (MIN.)
SMALL SIGNAL GAIN.2 .00 s s ss3ssss 33 DB (MIN.,)eos oseeses 25 DB (MIN,)
DUTY RATIO: :0eo0ss0ssessssssssse 01 (MAX,)

POWER SUPPLY REQUIREMENTS'

PULSED OPERATION CW OPERATION
PEAK VALUES
CATHODE CURRENT . « s s s s s c s s s s o0 60,0 MA (MAX,)s s s.. 15,0 MA (MAX, )

HELIX CURRENT. « v o ¢ s s 8 s s o s asse 10,0 MA (MAX.).....0.2 MA (MAX.)
GRID VOLTAGE . .+ 2 o0 20 s00aessssa 150 VOLTS (MAX,). .., 60 VOLTS (MAX,)
GRID CURRENT . ¢ s « s s s 6 s s s s s s s s o 105 MA (MAX,)e:.:00.3 MA (MAX,)
ANODE VOLTAGE?

(NOT PULSED): o » o o« s s + o s 6o s s s « « « 100 TO 600 VOLTS, ... 100 TO 600 VOLTS
HELIX AND COLLECTOR

VOLTAGE . o s s o« s 6 s s s s s 8 s s as0s0ssss00cse 1200 TO 1600 VOLTS

HEATER VOLTAGE. « 2«05 26060006056 0ssssssssesse 7,0 VOLTS
HEATER CURRENT. + 4 s ¢ s 06 s 600 sssssessssesscle2 AMPS
MAGNETIC FIELD. + s o006 ss002s0sso0seessessss 1100 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNEGCTORS .44 o 006 s sccssesessssssssosssssesss TYPEN MALE
DC CONNEGCTOR 4 2 « s 6o s a s o8 s 38 s s ssssscassossscssssse WINCHESTER PMGP*
GRID CONNEGCTOR . + 4+ 6 s s ¢6 s s 063 scsssssssessssessssse WINCHESTER SM!P*
CAPSULE LENGTHG ¢ s 6 ¢ ¢ 0060 ¢ 083 66 0scos0ss0ssesssoess 13 5/8 INCHES

CABLE LENGTHS (CAPSULE TO END OF CONNECTOR)

RF CABLES INPUT.ooscesscsssssosssasssssscosssssessscsese 12,0 INCHES

OUTPUT. « c s s s ocassssossassssssassssssssssscsnss 12,0 INCHES

POWER CABLE: o « « o« s o s s s s + s s s » s s s 8 s s s s sco s ssses 17,0 INCHES
CAPSULEDIAMETER.g.....--.--.....-..---...--...1.0INCH

NET WEIGHT . ¢ o o ¢ s 0 s o s s 8 s s s s s ssecsessesessssessse 1,0 POUND

¥ SUPPLIED WITH MATING CONNECTOR,
1 ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE, COLLECTOR

MAY BE INSULATED AND THUS ANY ELECTRODE OPERATED AT GROUND

POTENTIAL
2 ANODE SUPPLY MUST BE ADJUSTABLE FROM ZERO VOLTS FOR INITIAL
FOCUSING PURPOSES.

PA—7/ PAGE 1 / 2—15—59
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PPM — -FOCUSED ,

ELECTRICAL CHARACTERISTICS
FREQUENCY RANGE
MAXIMUM DUTY CYCLE

VSWR, INPUT AND OUTPUT

1 WATT

C — BAND
(HIGH Mu GRID)

PA—8

HUGGINS LABORATORIES, INC.

999 East Arques Avenue : Sunnyvale, California

AMPLIFIER

...................................... 4.0 TO 8.0 KMC

........................................... 0.1

................................. 2:1 MAX
CHARACTERISTIC PULSED OPERATION CW OPERATION :

SMALL SIGNAL GAIN

30 DB MIN

27 pB __ MIN

SATURATION GAIN

30 DB MIN

20 DB MIN

POWER OUTPUT

30 DBM MIN

27 DBM MIN

OPERATING CHARACTERISTICS

CHARACTERISTIC PULSED OPERATION * CW OPERATION
HELIX AND COLLECTOR VOLTAGE 1200 TO 1600 v 1200 TO 1500 \
ANODE VOLTAGE 0 TO 600 v 0 TO 700 v
GRID VOLTAGE 0 TO 150 v 0 _TO 150 v
HEATER VOLTAGE 7.0 v 7.0 v
HELIX CURRENT 10.0 MA MAX 2.0 MA MAX
COLLECTOR CURRENT 35.0 MA MAX 25.0 MA MAX
ANODE CURRENT 0.1 MA MAX 0.150 MA MAX
CATHODE CURRENT 35.0 MA MA X 30.0 MA MAX
GRID CURRENT 15.0 MA MAX 10.0 MA MA X
HEATER CURRENT 1.2 AMP MA X 1.2 AMP MAX
T S A L e R B ol ®, o~ TN ey e TR - e PERIODIC PERMANENT MAGNET
MECHANICAL CHARACTERISTICS
"
cooLING TYPE N, FEMALE PMiP-LR7°,§’g,1-E'gG
M12P-LS6 //
s
[N!m: I%/
(i i
" |
% i — - 2"

CAPSULE FINISH
END CAP FINISH
AUXILIARY COOLING REQUIRED

NET WEIGHT

% PEAK VALUES

.......................... AIR: 5 CFM @ 11! WATER

51/2 LBS

PA / PA—8 /APRIL, 1960



TENTATIVE CHARACTERISTICS PA—9
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HUGGINS LABORATORIES, INC.

desgn o 999 East Arques Avenue - Sunnyvale, California
research &
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PPM — FOCUSED, 1 — WATT 8.0 TO 11.0 KMC PULSED AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . 8.0 TO 11.0 KMC

MAXIMUM DUTY CYCLE . . . + o en o+ o+ o o o o e e e e e e e e e e e e e e e e e e s s 0.03

VSWR, INPUT AND OUTPUT . . « + . =« + « « » e L R O 211 MAX

CHARACTERISTIC PULSED OPERATION CW OPERATION |
SMALL SIGNAL GAIN 30 DB MIN NOT APPLICABLE
SATURATION GAIN 27 DB MIN NOT APPLICABLE
POWER OUTPUT 30 DBM MIN NOT APPLICABLE

OPERATING CHARACTERISTICS

CHARACTERISTIC PULSED OPERATION * CW OPERATION
HELIX AND COLLECTOR VOLTAGE 2000 TO 2600 \4 NOT APPLICABLE
ANODE VOLTAGE 1500 TO 3000 \/ NOT APPLICABLE
GRID VOLTAGE 0 TO 100 \ NOT APPLICABLE
HEATER VOLTAGE 7.0 \ NOT APPLICABLE
HELIX CURRENT 15 MA MAX NOT AFPPLICABLE
COLLFCTOR CURRENT 35 MA MAX NOT APPLICABLE
ANODE CURRENT 3 MA MAX NOT APPLICABLE
CATHODE CURRENT 50 MA MAX NOT APPLICABLE
GRID CURRENT 5 MA MAX NOT APPLICABLE
HEATER CURRENT 1.4 AMP MAX NOT APPLICABLE

FOCUSING | | | | | . e e e e e e e e e e e e e e e e e e e e PERIODIC PERMANENT MAGNET

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE PMEP-LR 7 PMLP LR

\m /
) & P

. 13Y, .
3/4 re— —= |/2

CAPSULE FINISH . . . . 4 & o v v e v v o s v s 4 s o o o s s o v v s v s s o s e e e e e e e CHROME

END CAP FINISH

*¥ PEAK VALUES PA / PA — 9 / NOVEMBER, 1960



TENTATIVE CHARACTERISTICS PA—10
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HUGGINS LABORATORIES, INC.

& 999 East Arques Avenue - Sunnyvale, California
¢

0
A‘
W\-lead

PPM — FOCUSED, 10— WATT S —BAND PULSE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENGCY RANGE + ¢« « o s + s s o o & o & o & s o s 6 o o s 5 s s o ¢ s 8 s o o oo o+ a 2.0 TO 4.0 KMC
MAXIMUM DUTY CYCLE + + o © o s s o s o o o o o s s s s o o s s « 8 8 & s s o o s ¢ s o s s s s o o o & 0.1
VSWR, INPUT AND OUTPUT + « ¢+ + » & « o o o o o s s ¢ o = o s o o o s 8 s s s » o ¢ o 8 8 s e 2:1 MAX
CHARACTERISTIC PULSED OPERATION CW OPERATION
SMALL SIGNAL GAIN 30 DB MAX NOT APPLICABLE
SATURATION GAIN 27 DB MAX NOT APPLICABLE
POWER OUTPUT 40 DBM MAX NOT APPLICABLE
OPERATING CHARACTERISTICS
CHARACTERISTIC PULSED OPERATION = CW OPERATION
HELIX AND COLLECTOR VOLTAGE 900 TO 1100 \ NOT APPLICABLE
ANODE VOLTAGE 450 TO 700 \4 NOT APPLICABLE
GRID VOLTAGE NOT APPLICABLE NOT APPLICABLE
HEATER VOLTAGE 70 v NOT APPLICABLE
HELIX CURRENT 1.0 MA MAX NOT APPLICABLE
COLLECTOR CURRENT 60.0 MA MAX NOT APPLICABLE
ANODE CURRENT 0.1 MA MAX NOT APPLICABLE
GRID CURRENT NOT APPLICABLE NOT APPLICABLE
CATHODE CURRENT 60.0 MA MAX NOT APPLICABLE
HEATER CURRENT 1.2 AMP MAX NOT APPLICABLE
FOCUSING ; 555 ¢« 3 s m e % ¢ 9 9 @ 8 8 5 @ 8@ § 8 § s @ wE© i & & &5 PERIODIC PERMANENT MAGNET

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE PM6P-LR —/
//,
] ’
l
l “ _] 1"
" 12 /. " 2
2 |
Y8 f— —={%
CAPSULE FINISH o 5 9 9 s 5 6 9 8 & 5 8 9 @5 % 8 8 5 @ 9@ 8§ § @6 +% 8 $ & @ % s $ § © &% s ® CHROME
END CAP FINISH . « 4o « « o o o s o 6 s o o s o s s s o s s 6 a o s s o 8 s s o o5 000 BLACK ANODIZED
AUXILIARY COOLING REQUIRED + « + + s+ o o o o s s s s o s s « s s s s s s o s s s s s« s s s o s &= « NONE
NET WEIGHT., . . . . . ¢ ¢ ¢ s o« & Fd R EEE S R ERG S NSRS LW EEE s D BE 8§ s 5 1/4 LBS

¥ PEAK VALUES PA / PA — 10 / NOVEMBER, 1960



DHA-T

HUGGINS LABORATORIES, INC.
711 Hamilton Avenue - Maenlo Park, California

'29 manufacture
development
enqineering
desiqn 7}
CSCGI'C}'Il Q\w

umﬁp

NARROW BAND . VOLTAGE TUNED AMPLIFIER

GENERAL CHARACTERISTICS

ELECTRICAL

FREQUENCY BANGE « « « ¢ « « s « o 2.0 - 4,0 KMc
SMATL SIGNAL GAIN . . . . . . Swept Anodel Fixed Anode
2.0 KMc 22 db 10 db
4.0 KMc 28 db 28 db
BANDWIDTH (5 db down) . . . . . . 15% to 20% of center
frequency
OPERATING
HELIX VOLTAGE + +« « +« « « o« « o« « 2.0 KMc 2280 %100 volts
4.0 KMc 1160 = 50 volts
COLLECTOR VOLTAGE . . . . . . . . Helix Voltage
CATHODE CURRENT . « . « &« & « o« & O.?j ma (Fixed Anode)
ANODE VOLTAGE + + « o « &« « « « o U450 - 600 volts (Fixed Anode)
ANODE CURRENT . +« « « « « « « « « 50 ua (Max.)
HEATER VOLTAGE. . . . « « « . . . 6,3 volts
HEATER CURRENT. « « « « « « « « « 0.75 amperes
MAGNETIC FIELD. « « « « . +« « . . 100 gauss

MECHANICAL

R.F. CONNECTORS . . . . . . . . . BNC Male UG-88C/U

D.C. CONNECTORS . . . . . . . . . Octal or Winchester (M7p)2
CAPSULE LENGTFZ . . . . . . « . . 17% inches

CAPSULE DIAMETER. . . . . . . . . 1 inch

NET WEIGHT. . +. +« « « « « « o &« « 1 pound

SHIPPING WEIGHT . . . . . . . . . 11 pounds

1 A portion of the helix voltage i1s applied to the anode and the
instantaneous beam current is higher during the low frequency
portion of the sweep cycle. This operation can be obtained
only if helix voltage is swept as a function of time.

Supplied with mating receptacle.

Length may vary as a function of tube specifications.

DHA-1 / 1 / 5-1-55

W N



DHA -1

PERFORMANCE

30 30
T 3 B— T
a5 Sk .._A—Ngl‘ o \ GAIN tovery Anco) R — - ——==
] : venss 000 Ix~_ | 0 Je-==—"
8 \ //“IMQ>(/ W ¥
e v, =22 /Fgﬁ s
z 9 " = GAIN (FIXED ANODE .78 MA.)
< / W \/\ MAGNETIC FIELD = 100 GAUSS (;3
9 .o VAR \ 10
20
N
N—
-30 (o]
L8 20 25 3.0 35 4.0 45 5.0 20 25 3.0 3.5 4.0
FREQUENCY (KMC/S) FREQUENCY txucrs)
30 /\ 2500
- / X 3.0 kmess / \ g
@ [ ﬂ \ \‘/ 2.0 kucss ;—‘ 2000
2 o 2 \\\
=~ 4.0 kuc/a=— \ \ >
Z .0 A x \\\
! x
. [T 2 is00
- \ T N
-30
-SWEPT ANODE OPERATION-
L 1000
1000 2000 3000 20 25 3.0 35 40

HELIX VOLTAGE (VOLTS)

VOLTAGE

FREQUENCY (kucss)

CHARACTERISTICS

DIMENSIONS

[

I‘— 10 /2 IN.~>1 / | IN. DIA,
=]
I —
INPUT
i1 3/4 IN. > 17 172 IN,

Note:

- 17 IN. —-»‘

Other lead lengths or connectors may be specified.

SOLENOID

AS-9B

DHA-1 / 2 / 5-1-55
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711 Hamilton Avenue

«
LABOR

DHA-2

HUGGINS LABORATORIES, INC.

. Menlo Park, California

NARROW BAND -

GENERAL

VOLTAGE

ELECTRICAL

FREQUENCY BANGE . ¢« « « + o o o &
SMALIL SIGNAL GAIN . .
1.0 KMo
2.0 KMo
BANDWIDTH (5 db down) « -« . « «

PERATING
HELIX VOLTAGE .

COLLECTOR VOLTAGE . . . .
CATHODE CURRENT . . . . .
ANODE VOLTAGE .

ANODE CURRENT .

HEATER VOLTAGE. . . . . . .
HEATER CURRENT. . . . . . .
MAGNETIC FIELD.

ECHANICAL

R.F. CONNECTORS . . . .
D.C. CONNECTORgS .
CAPSULE LENGTH- .
CAPSULE DIAMETER.
NET WEIGHT. . . .
SHIPPING WEIGHT .

. Swept Anodel

TUNED AMPLIFIER

CHARACTERISTICS

1.0 =« 2.0 KMe

Fixed Anode
15 d 3 db
33 db 33 db
1% to 20% of center
frequenocy
1.0 KMc 920 X100 volts
2.0 KMec 1380 £ 50 volts

Helix Voltage

0.2 ma (Fixed Anode)

200 - 350 volts (Fixed Anode)
50 ua (Max.)

6.3 volts

0.75 amperes

100 gauss

BNC Male UG-88C/U 2
Octal or Winchester (M7P)
175 inches

1 inch

1 pound

11 pounds

1 A portion of the helix voltage is applled to the anode so that
the beam current is higher when tuned to the lower frequencles.

2 Supplied with mating receptacle.

3 Length may vary as a function of tube specifications.

DHA-2 / 1 / 5=1=55



DHA

-2

-

SOLENOID

PERFORMANCE

=={_[[f

o —

38
GAIN (8WEPT ANODEIN __/
30 — ==
25 "1
T i -1 /
s =
~ 18
z \GAlenn ANODE .§0MA.)
< (0
o
o
-5
1.0 1.25 1.5 .78 2.0
FREQUENCY (kmcss)
GAIN CHARACTERISTICS
1100
900
AN
[
2 700 \
5 =
x 500 \\\\\\
\
300
1.0 1.25 1.50 .75 2.0
FREQUENCY txucss)
VOLTAGE CHARACTERISTICS
DIMENSIONS
r<— 10 1/2 lN.—b' / | IN. DIA,
INPUT
1l 3/4 IN. < 17 172 N,
Note: Other lead lengths or connectors may be specified.

AS-9B

DHA=2 / 2 / 5-1-55
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NARROW BAND

GENERAL

ELECTRICAL

FREQUENCY RANGE . . .
SMALL SIGNAL GAIN .

BANDWIDTH (5 db down)

OPERATING

HELIX VOLTAGE .

COLLECTOR VOLTAGE .
CATHODE CURRENT .
ANODE VOLTAGE .
ANODE CURRENT .
HEATER VOLTAGE.
HEATER CURRENT.
MAGNETIC FIELD.

ECHANICAL

R.F. CONNECTORS . . .
D.C. CONNECTORS . . .
CAPSULE LENGTH
CAPSULE DIAMETER.

NET WEIGHT. . . .
SHIPPING WEIGHT .

DHA-3

HUGGINS LABORATORIES, INC.

711 Hamilton Avenue

Menlo Park, California

- VOLTAGE TUNED AMPLIFIER

CHARACTERISTICS

6.5 KMe
1.0 KMe

. Swept Anodel

0.5 = 1.0 KMo
Fixed Anode
2 db
33 db

13 db
33 ab

«15% to 20% of center

L [} a ° Ll * *®

frequenoy

0.5 KMe¢ 1015 50 volts

1.0 KMe 505 350 volts
Hellx Voltage

1.35 ma (Fixed Anode)

300 = 450 volts (Fixed Anode)
50 ua (Max.)

6.3 volts

0.75 amperes

100 gauss

BNC Male UG-88C/U 5
Octal or Winchester (M7P)
174 inches

1l inch

1 pound

11 pounds

1 A portion of the helix voltage 1s applied to the anode so that
the beam current is higher when tuned to the lower frequenciles.

2 Supplied with mating receptacle.

3 Length may vary as a function of tube specifications.

DHA-3 / 1 / 5=1-55



DHA .-

3

PERFORMANCE

35
GAIN jswepT AnODE _—
25 W\V
220 e -
2 -~ /
215 ~ =
< L /\GAI (FIXED AMODE|1.38 MA.)
90 //
S /
(o}
-5
5 K] 7 .8 9 1.0

FREQUENCY (knc/g)

GAIN CHARACTERISTICS

1000
800 \
o
<
E 6g0 \‘\
§4oo \\\\\\
200
S 8 o .8 9 1.0
FREQUENCY (xucrs)
VOLTAGE CHARACTERISTICS

DIMENSIONS

-

=[]

I‘— 10 172 IN.—” / | IN. DIA,
 I—  —
————, | E—]
INPUT
1} 374 IN. > 17 172 IN.

Note:

[

Other lead lengths or commectors may be specified.

SOLENOID
AS-9B

DHA-3 / 2 / 5-1-55



SALES & SERVICE IN THE UNITED KINGDOM :-

: LTD.
TENTATIVE CHARACTERIS B. & K. LABORATORIES DA—1

4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND.
TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

N
" manufacture
development
enqineering

desi . .
ik Q{J’ 999 East Arques Avenue - Sunnyvale, California
O
«
LABOR>

SOLENOID — FOCUSED, S — BAND VOLTAGE TUNED DISPERSIVE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE P e o O N SR e e s T S 2,0 TO 4,0 KMC
SWEPT ANODE FIXED ANODE
SMALL — SIGNAL GAIN 2 KMC 20 DB MIN, 10 DB MIN,
4 KMC 28 DB MIN, 28 DB MIN,
BANDWIDTH (3 DB DOWN) ., . + « « ¢ ¢ o ¢ @ 0. e e e e e etial T e e 15 TO 20% OF CENTER FREQUENCY
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE CURRENT
HELIX 1110 TO 2380 4 0.20 MA MAX.
COLLECTOR 1110 TO 2380 v 1.56 MA MAX.
ANODE ( FIXED ) 0 TO 650 v .10 MA MAX.
CATHODE (1] \"4 1.50 MA MAX,
HEATER 6,3 OR 7.0 v 0.85 AMFP MA X .
oo T [ [ M TS < S e S o K e % B T o [ A S SOLENOID, 250 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE PM6P - LSH

Eo
29
" " n
17! 17 I
/2
CAPSBULE FINISH ' o) i s s s 5.6 o 9 o s o 8 o 06 8 e s o6 @& 6.0 e e ais o o o o8 BLACK ANODIZED
N AP EIN S o ceve s dhos ol 5 o g1 e o A AT e et L e e 4% e s e+ s+ BLACK ANODIZED
AUXILIARY COOLING REQUIRED., ¢« « ¢« « ¢ o o s o # @« ¢ o o & o« a # % s o o o o o & s 6 & & o % 2 0 o o NONE
NE T WEIGH T & ren s "5 Iphaig olis ~o0 b iat BLia & o8 -8 B-or a0 8 16 6w 8 8 8 sl gl Ca el ehie FeT e S 1.0 LB

SPT /DA-1 /FEBRUARY, 1960



SALES & SERVICE IN THE UNITED KINGDOM:-

TENTATIVE CHARACTERIST) S. 8 K. LABORATORIES LTD. DA—2
4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND.
TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

)
2" manufacture
development
enqlneerlnq

d , .

P B 999 East Arques Avenue : Sunnyvale, California
«OQ' .

LaBOR”

SOLENOID — FOCUSED, L — BAND VOLTAGE TUNED DISPERSIVE AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE

..................... A e e B o . ¥ € 8 el 8T 1.0 TO 2.0 KMC
REQUENCY] SWEPT ANODE FIXED ANODE
SMALL-SIGNAL GAIN 1 KMGC 15 DB _MIN 3 DB MIN
2 KMC 33 DB MIN 30 DB MIN
BANDWIBTH (5 DB DOWN): « o 5 o' 5 6 s o v 66 6% & w0’ vl os o s 15 TO 20% OF CENTER FREQUENCY
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE CURRENT
HELIX 330 TO 1020 v 0.2 MA MAX.
COLLECTOR 330 TO 1020 v 0.75 MA MAX.
ANODE ( FIXED ) 0 TO 330 v 40 MA MAX.
CATHODE 0 v 0.75 MA MAX.
HEATER 6.3 OR 1850 v ) (S8 AMP MA X
FOCUSBING + o o o s o o s 0 o8 s 0o s B Frel i CLiR, o R el S e SOLENOID, 250 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE PM6P - LSH
-
(o)
y- 3 é b, || ﬁj
e R X

CAPSULE FINISH . ¢ ¢« ¢+ ¢ ¢ ¢ o s ¢ s 2 o s ¢ o o o 6 ¢ 2 5 ¢ ¢ 2 09 00 0 00000 &9 BLACK ANODIZED
END CAPSULE FINISH . ¢ ¢ ¢« ¢ ¢« ¢ o ¢« s s ¢ 2 8 8 0 6 ¢ 06 0 6 06 3 0 9 ¢ s 02 0 ¢ 00 s BLACK ANODIZED
AUXILIARY COOLING REQUIRED., . ¢« ¢« 2 ¢ o o 2 o o s ¢ o ¢ ¢ 2 o ¢ 8 s s & & o ¢ o e s s 8 8 2 s 0 s e NONE
NET WEIGHT . + ¢« ¢ o o o o o © e 0 s s s 0 0 s ® s o 0 s s 5 s o s 0 s s e e s 0 s 0 o o o siw e ol $118 8 1.0 LB

SPT /DA-2 /FEBRUARY, 1960



SALES & SERVICE IN THE UNITED KINGDOM :-
TENTATIVE CHARACTERIS® B. & K. LABORATORIES LTD. DA—3

4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND.
TELEPHONE: GROSsSVENOR 4567

HUGGINS LABORATORIES, INC.

NS
0@

& manufacture
development
enqmeerlnq

e @ 999 East Arques Avenue : Sunnyvale, California
Q—
©)
«

LABOR

SOLENOID — FOCUSED, UHF — BAND VOLTAGE TUNED DISPERSIVE AMPLIFIER

ELECTRICAL CHARACTERISTICS

EREQUENCY RANGE "% v 50 ¢ o5 8 o sieis s $08 ale o7e ot o o nls o b S v v 8, wlene el e 0.5 TO 1.0 KMC
FREQUENCY| SWEPT ANODE FIXED ANODE
SMALL-SIGNAL GAIN 0.5 KMC 15 DB MIN. 2 DB MIN.
1.0 KMC 30 DB MIN. 30 DB _MIN.
BANDWIRTH- (S DE DOWNY =5 .- & o o & sis o ohe o a5 o sFe s ara o pwie 15 TO 20% OF CENTER FREQUENCY

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE CURRENT

HELIX 1250 TO 2500 v 0.2 MA MAX.

COLLECTOR 1250 TO 2500 v 1.0 MA MAX.

ANODE ( FIXED ) 0 TO 300 v 0.; MA MAX.

CATHODE o v 1.0 MA MAX.

HEATER 6.3 OR 7.0 v 1.1 AMP MAX.
OGS IMNG e i, Fel I B TR & i T e b el e A el D e i s e = SOLENOID. 400 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, MALE PM6P - LSH

o
- e |
X =z
L n 51
I
S 2 M S T T et e e Sl WO e NS I e S SO TR M U T BLACK ANODIZED
EQDT CAREINISE T el =R e e e e, Tafle e o st g ) e A e T T S R ey BLACK ANODIZED
DR TEVAR Y COGI NG REQUIREDR .o 5 n o vt irkesha o et ot Gl it i g aot oo b xbigate’ e ot o o Lo e NONE
NETE WELGHITE - i, o= o, il o s Solas oo Tooor e Dot oo Tos SLige vt s sa b5 See 5, Sl ST EP s le &% 1.0 LB

SPT /DA-3/FEBRUARY, 1960
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HUGGINS LABORATORIES, INC.

711 Hamilton Avenue . Menlo Park, California

NS
@
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TENTATIVE DATA

DISPERSIVE C—BAND TRAVELING WAVE TUBE AMPLIFER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE _ _ _ o o 4.0 - 8.0 KMC
SMALL SIGNAL GAIN SWEPT ANODE FIXED ANODE

4,0 KMC — —— == —— — —15 DB—— ='— — = — — — — — 10 DB

8.0 KMC — ——————— —25 DB= === ———— —— 20 DB
BANDWIDTH (5 DB DOWN)— - - - — — — — 15 PER CENT FO PER NT

20 CE
OF CENTER FREQUENCY

OPERATING CHARACTERISTICS

HELIX VOLTAGE — - ==~ 4,0 KMC === ——- 2400 £ 100

8.0 KMC e — = — = = 1300 = 50
COLLECTOR VOLTAGE == - 0 o e e e e e e e e e = HELIX VOLTAGE
CATHODE CURRENT - — — = — - e e e e e e e -0,5 MA
ANODE VOLTAGE — — = — = - - e e e e e e e e e e e — —-300 vOoOLTS
HEATER VOLTAGE - — - m e o e e e e e e e e e e e e e — 7.0 vOoLTS
HEATER CURRENT — = - o - e e e e e e e e e e 0.7 AMPS
MAGNETIC FIELD = - e e e e e e e e e e o 400 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR — == - e e e e e e e e e e = —-TYPE N MALE

DC CONNECTOR — = = = — — = — e e ~WINCHESTER PM6P
CAPSULE LENGTH - = e e e e e e e e e —-13 11/16 INCHES
CAPSULE DIAMETER - = - 0 o e e e e — 1.0 INCH

NET WEIGHT T == - — — — e e e e e e e e = 1.0 POUND

PRICE $750.00

DELIVERY 4 1o 6 wEEkKS

1ALL. DC VOLTAGES MEASURED WITH RESPECT TO CATHODE. coL -

LECTOR MAY BE INSULATED AND THUS ANY ELECTRODE OFPERATED
AT GROUND POTENTIAL.

DA—4 /1/ 6-1-57
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HUGGINS LABORATORIES, INC.

711 Hamilton Avenue . Menlo Park, California

NS
@
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TENTATIVE DATA

S—BAND BACKWARD WAVE TRAVELING WAVE TUBE
AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE —ccooceesooes== —-2.4 — 3,6 KMC
BANDWIDTH —— e e e . 0.1 - 1.0 PER CENT
SMALL SIGNAL GAIN ——— —— —  _ _ __ _ —10 — 25 DB

OPERATING CHARACTERISTICS

HELIX AND COLLECTOR VOLTAGE‘———300 - 1500 VOLTS
CATHODE CURRENT S=rm = e o e i -4 — 10 MA
ANODE VOLTAGE e - 200 - 500 VOLTS
ANODE CURRENT = e wm m e e 55 a5 o e moem 0.3 MA

HEATER VOLTAGE = — 00— 00— ___ -6.3 voLTS
HEATER CURRENT — - o o —-—1.,.45 AMP
MAGNETIC FIELD —— — — — — — — — 600 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR o o o o - TYPE N FEMALE
DC CONNECTOR —aoc oo o e e = —WINCHESTER PM6P
CAPSULE LENGT Hwoe = = s 5 icies o 5 5 omuemio: = — 15 INCHES
CAPSULE DIAMETER = - — — — 0 o -1 1/2 INCHES

NET WELIGHT oo oo o s 5 w0 508 s, = = 2 1/2 POUNDS

PRICE s$1s00.00

DELIVERY 2 To 3 MONTHS

faLL Dpc VOLTAGES MEASURED WITH RESPECT TO CATHODE. coL -
LECTOR IS GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND

POTENTIAL,

BA—1 /1/ 6-1-57
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HUGGINS LABORATORIES, INC.
711 Hamilton Avenue - Menlo Park, California

)
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LABOR>

TENTATIVE DATA

X—BAND BACKWARD WAVE TRAVELING WAVE TUBE
AMPLIFIER

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE ———— =~ ——————— — 8.2 — 12,4 KMC
BANDWIDTH - == - = = — — .1 — 1.0 PER CENT
SMALL SIGNAL GAIN — - -0 - — = — 10 — 25 DB

OPERATING CHARACTERISTICS

HELIX AND COLLECTOR VOLTAGEY__-450 - 2400 VOLTS
CATHODE CURRENT — === === -~~~ 4 — 10 MA
ANODE VOLTAGE ——— — ———=————— - — —— 150 — 400 VOLTS
ANODE CURRENT — === —— == — —— — — — — -0.3 MA

HEATER VOLTAGE ——————— - ——— ——— 7.0 VOLTS
HEATER CGURRENT———————————___ —0:7 AMP
MAGNETIC FIELD — == — — = = — — — — — — 850 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR —— == = = = = = o e e TYPE N FEMALE
DC CONNECTOR — = == — — - = = — e e~ — WINCHESTER PM6P
CAPSULE LENGTH - —————c e e = — == 18 1/2 INCHES
CAPSULE DIAMETER —— = = - - — — — — = = 1.0 INCHES

NET WEIGHT == — = == = = —m = = = e = — - — — 1.0 POUND

PRICE s$1s00.00

DELIVERY 2 T0o 3 MONTHS

1ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE. coL -
-
LECTOR IS GROUNDED TO CAPSULE AND MUST OPERATE AT GROUND

POTENTIAL.

BA-2 /1/ 6-1-57



SALES & SERVICE IN THE UNITED KINGDOM:-

TENTATIVE CHARACTERIS B. & K. LABORATORIES LTD. BA—4

4 TILNEY ST., PARK LANE, LONDON, W.1.,, ENGLAND.
TELEPHONE: GROSVENOR 4567
development

welgnert HUGGINS LABORATORIES, INC.

fiedgh = 8 999 East Arques Avenue - Sunnyvale, California
Q

feSQO(Cl’\
O

)
2 manufacture

SOLENOID — FOCUSED, Ku— BAND BACKWARD WAVE AMPLIFIER

ELECTRICAL CHARACTERISTICS

............................ s Te cwia d e e e o 120 1O 18,0 KNG
SMALL—SIGNAL GATN v o5 ¢ 5 oo o & Sa o 5 6 ¢ o o' 04 & e st @is o e o Sates ol WELGURE W) 30 DB MIN
SYNCHRONOUS BANDWIDTH! @ 20 DB S =S GAIN. . + 4 & v v v v o o s o o o 8 o » o o« o = o v 20 MC MIN
NMEWVER S SIN P U AND S CUTEEEE S o Sl 8 aiia s sl o oy aie el el et et e o el RN T e e 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE % REGULATION CURRENT
HELIX 400 TO 2000 V. - 1.0 MA MAX
COLLECTOR 400 TO 2000 V - 10.0 MA MAX
ANODE 0. FO. 250N - 0.5 MA MAX
CATHODE 0 Vi = S 10.0 MA MAX
HEATER 6.3 OR 7.0 v —_— 1.2 AMP MAX
EOCHS TNGE Sl e o SR e i ¢ o e el T e e s e s S SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

/—SM1P PM6P - LSH

— UG 419/U FLANGE
i /—/—KU-BA>D WAVEGUIDE
/ e

& Es—/:/n rariw. b@]&

5/g e ) 2

]

/ \—COOLING SLOTS
|'—|'/a" + l3'/2" i7" |'/“-—~!

|

b

ouUTPUT

INPUT

= ] [ ]
16
CAPSULE FINISH, . . . ¢« ¢ s s ¢ ¢ 8 s 4 3 0 8 ST S T S P SIS S e AT T T UV byl i i o CHROME
END'GAR FINISH . | . & ic ok '¢ aclo. o o s o & 16 8 sp=u e n el sl e tegls | e e e S0 o bue-aie « + s ¢« CHROME
AUXILIARY COOLING REQUIRED, , & ¢ » o s o 5 o o o o 8 8 s s o & o ¢ o s » s o s o o o SOLENOID BLOWER
NET MWELEIME-. . 0 o T alir b e & o e o B 558 e e 6o RERELG R R e T el N - el e e Tt 1 3/4 LBS

1. STAGGER TUNED (HELICES TUNED TO SLIGHTLY DIFFERENT FREQUENCIES) BANDWIDTH IS APPROXI—

MATELY TWICE THE SYNCHRONOUS (HELICES TUNED TO SAME FREQUENCY) BANDWIDTH.

BWA /BA-4 / FEBRUARY, 1960



CHARACTERISTICS HO — 1
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HUGGINS LABORATORIES, INC.

deagr B 999 East Arques Avenue - Sunnyvale, California
research &

w<©
LABO®

SOLENOID — FOCUSED, S — BAND BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . « « 4« s o o o o o o s o s o o &+ o o + s o s o s & s+ o s o o « 2.0 TO 4.0 KMC
POWER OUTPUT . . . . . « + & & o « s o s s & o s s s s s s s s s s o o s o s o s s s s s s 2 = 10 DBM MIN
VWSWR  + « « o+ o o s o o s s s o s & o s s s 4 s s o s s & s s s & s s s+ 8 s o4 s s s s s s e s e e e 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 200 TO 3400 V 4 MCS / VOLT MAX 3.0 MA MAX
COLLECTOR 200  TO 3400 V. = as 15.0 _MA MAX
ANODE 0 TO 300 V 0.6 MCS / VOLT MAX 0.4 MA MAX
CATHODRE 0 v - - 15.0 MA MAX
HEATER 6.3 OR 7.0 V 0.4 MCS /0.1 VOLT MAX 2.0 AMP MAX
FOBUSTNG « + « o m o i o s o mmsd § 55 90 .6 43 9RTE § 8 90 ®E s 6§ % 8@ 4 SOLENOID, 760 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, FEMALE PMGP —LSH
5/8” 15 l/e" i7" 1 Yo"
1
CAPSULE FINISH . v v o v » « 55 G 5§ 5 8885 § Q6886 6 8 S @ W= ¢ o o wio e o wméom 5§ &8 CHROME
END CAP FINISH . . . + & + 4 « & o « s o s o o o« s a s s & o o s s = s s s s s « = s = = BLACK ANODIZED
AUXILIARY COOLING REQUIRED . . + « « « s s s o s & s s « 2 s +» s« & o s s s s o = SOLENOID BLOWER
NET WEIGHT . © . «. o o o o o o s s s o a a s s s o a 5 s s s s s 8 s s s o o s s o o o o o o o o o 2 1/2 LBS

BWO / HO — 1 / FEBRUARY, 1961



HO-1 HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS

25 25
—— 20kme | | | | .
it 2y //’
/ .......... 34k y
—— 4,0k @
A 20

N
/

\:
(

| £
Po 7li
Po /i
(a1 (dbm) : /
i | !

o
o
N
——a =] =7
\\\
~ X
N “
N

5 5
L I I
| I
0 0 i : |

20 3.0 4.0 0 50 100 150 200
FREQUENCY , kmc VAN , Vvolts

POWER OUTPUT POWER OUTPUT

2.0 3.0 4.0 z
FREQUENCY , kmce 250 300 400 600 800 1000

STARTING CURRENT TUNING CURVE
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LOW POWER - BACKWARD-WAVE OSCILLATOR

HO-1A

HUGGINS LABORATORIES, INC.
711 Hamilton Avenue - Menlo Park, California

GENERAL CHARACTERISTICS

ELECTRICAL

FREQUENCY RANGE . . .
POWER OUTPUT. . . . .

OPERATING

HELIX AND COLLECTOR VOLTAGEL. . .
CATHODE CUBRRENT . . « « « « « .+ =
ANODE VOLTAGE . . s % %
ANODE CURRENT .

HEATER VOLTAGE.

HEATER CURRENT. . . . . .
MAGNETIC FIELD. . . . . .

MECHANICAL

BF CONNECTOR. « « =« « o « o
DC CONNECTORe « « & o & « «
CAPSULE LENGTH. . . '
CAPSULE DIAMETER. s & » 7
NET WEIGHT. . . « « « o o o « &
SHIPPING WEIGHT « . « « « « « &

1 See tuning curve.
2 Supplied with mating receptacle.

2 to 4 KMc
20 dbm (Min.) 2.5 to 4 KMc
10 dbm (Min.) 2 to 4 KMc

300 to 3400 Volts D.C.
20 Ma.

300 to 500 Volts D.C.
0.4 Ma.

6.3 Volts

1.2 Amps

800 Gauss

Type BNC Male
Winchester Plug® PM6P
14 7/8 Inches

1% Inches

2% Pounds

13 Pounds

HO-1A / 1 / 7-1-55



30 ' ’ L
L]
T
| |
/ ] | POWER OUTPUT
A | — | Vs
g ’ | FREQUENCY
10 ‘ |
i |
: | (
4.0 /
o 35 J/
> 30
TUNING CHARACTERISTIC z
E2.5/
200 1 " 1000 " 2000 3000
HELIX VOLTAGE

DIMENSIONS

I 172 IN. DIA.
— g

/¢
!-— 12 IN, - 14 7/8 IN, - 17 IN. HI

Note: Other lead lengths or connectors may be specified.

SOLENOID
See Solenoid Section for appropriate unit and specifications.

HO-1A / 2 / 7-1-55 Huggins Laboratories, Inc.



CHARACTERISTICS HO — 2
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st HUGGINS LABORATORIES, INC.

desqh - @ 999 East Arques Avenue - Sunnyvale, California
Q
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SOLENOID — FOCUSED, X — BAND BACKWARD WAVE OSCILLATOR
ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . ¢ . &t ¢ t o ¢ o o o o s s o o o s o o o + a4 s s s s s o o o s s » 8.2 TO 12,4 KMC
POWER OUTPUT . . ¢ . .+ v ¢ s o s o +» o s s s s 2 s s » s 8 s s 3 & s o« s s s+ o s+ s « s 10 DBM MIN
VSWR =« v ¢ o s o o+ s s 58 + o o s s s s s s o o s o o » s o 8 s s s o o s s o 8 s o s o o+ s o o s o s 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT

HELI1X 350 TO 2000 V 6.5 MC / VOLT MA X 3.0 MA MAX

COLLECTOR 350 TO 2000 V - 12.0 MA MAX

ANODE 0 TO 350 V 1.5 MC / VOLT MAX 1.0 MA MAX

CATHODE o v — 12.0 MA MAX

HEATER 6.3 OR 7.0 V 2.0 MC / 0.1 VOLT MAX 1.2 AMP MAX
FOCUSING  « « « « + o o v e e e et e e e e e e e e et e e e e e e e e e e e SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS
TYPE N, FEMALE PM6P - LSH

| |7 | —
/8 07

CAPSULE FINISH ; i 5 s 5 /s s 5 & o /s 5 s & 9 & % & s & @ s @ s s o w6 @ o o @ « @ o o & o & & & & CHROME
END CAP FINISH . . . . . . i v v e e v o s o o o o s o o o 5 s s o s 8 s o a o o o s s BLACK ANODIZED
AUXILIARY COOLING REQUIRED « + + « & + o« + s o s o s + + s o s s s o 8 s+ + s & » SOLENOID BLOWER
NET WEIGHT . . 4 + v v o o o o o o o o o o o o o o o o s o o o s o o o o o o v o 0 o v o o s 4 s o 1.0 LB

HO / HO — 2 / FEBRUARY, 1961



HO-2

25
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3.0
— Ik
| —-— Ipeam /‘
———1Ic 3
2.5 L
/:
- /'
7
.o §\ ///,
RRRRRR T \;\_'—-—\._._,_./";’//
(ma) B [ At
1.5
1.0
o
8.0 10.0 2.0
EQUI

STARTING CURRENT

HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS

....... ey
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POWER OUTPUT

. /
AmN

-V
il //

-/

8
300 400 600 800 1000 2000
Vy . volts

TUNING CURVE




'Z‘Q manufacture
development
enqineering
design

esearchy

N
&
<0
LaBOR>

HO-28

HUGGINS LABORATORIES, INC.

711 Hamilton Avenue

Menlo Park, California

LOW POWER - BACKWARD-WAVE OSCILLATOR

GENERAL

ELECTRICAL

FREQUENCY RANGE .
POWER OUTPUT.

OPERATING

HELIX AND COLLECTOR VOLTAGEL. . .

CATHODE CURRENT . . . . .
ANODE VOLTAGE . . . u
ANODE CURRENT .
HEATER VOLTAGE.
HEATER CURRENT.
MAGNETIC FIELD.

MECHANICAL

RF CONNECTOR.

DC CONNECTOR. . « . .« .
CAPSULE LENGTH. .
CAPSULE DIAMETER.
NET WEIGHT. . . .
SHIPPING WEIGHT .

1l See tuning curve.
2 Supplied with mating receptacle.

CHARACTERISTICS

7 to 14 KMec/s
10 dbm (Min.) 7.6 to 13.7 KMc/s
4 dbm (Min.) 7.0 to 14.0 KMc/s

300 to 3400 Volts D.C.
12 Ma.

300 to 500 Volts D.C.
0.3 Ma.

7.0 Volts

0.8 Amps.

1000 Gauss

Type N Female, or "X" Band
1" x 13" wWavegulde Adapter

. Winchester Plug? PM6P

10 7/8 Inches
1 Inch

1 Pound

11 Pounds

HO-2B / 1 / 3-1-55



20

L | L
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] ~
/ e ___--.-.-.~~.~ \
/,.'——' N \ POWER OUTPUT
. -r’ POWER OUTPUT (DBM) \
10 £ ‘ Vs
’,.’ i \ FREQUENCY
|
) \
— | caTwooR - |2 Ma.
==== [ carnoot = 5 Ma
0 | | ]
7 8 9 10 I 12 13 14
FREQUENCY ( KMe/s )
14 //
13
_ 4
:s|2 //
sII //
TUNING CHARACTERISTIC gm /// "/
=P
a //
7:soo — 1000 2000 3000
HELIX VOLTAGE
DIMENSIONS
// | IN. DIA,
i = It =={"| 5
L— 12 IN, >t 10 7/8 IN, 17 IN. —-»j
Note: Other lead lengths or connectors may be specified.
SOLENOID
O

See Solenoid Section for appropriate unit and spec

HO-2B / 2 / 3-1-55

ifications.

Huggins Laboratories, Inc.
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"X" BAND OPERATION

The HO-2B was designed to cover the 7 to 14 Kmc
band. However, many applications call for a band
covering only the so-called X-band (8.2 to 12.4 Kmec).
For operation over this limited frequency range a
reduced magnetic field with a high saving in solenoid
power requirements 1s possible. The following data
applies to HO-2B operation between 8.2 and 12.4 Kmc
with reduced magnetic field.

ELECTRICAL

FREQUENCY RANGE . . . . . . . . . 8,2 = 12.4 Kme
POWER OUTPUT. . . . . . . . . . . 10.0 dabm (Min.)

OPERATING

HELIX AND COLLECTOR VOLTAGE . . 450 - 1900 Volts

CATHODE CURRENT , . . . . . . . . 12 Ma

ANODE VOLTAGE . . . . . . . . . 300 - 500 Volts
ANODE CURRENT . . . c ¢« o « 0.3 Ma

HEATER VOLTAGE. . . . . « « « . 7.0 Volts
HEATER CURRENT. . . . . . 0.8 Amps

MAGNETIC FIELD. . . . . . . . . . 750 Gauss
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POWER OUTPUT vs FREQUENCY TUNING CHARACTERISTIC

Huggins Laboratories, Inc. HO-2B / 3 / 8-22-55



TENTATIVE CHARACTERISTICS HO — 3
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HUGGINS LABORATORIES, INC.

m:::fl?, < 999 East Arques Avenue - Sunnyvale, California
¢
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SOLLENOID — FOCUSED, 3.75 TO 7.0 KMC BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . &4 20t o o s s s o o s s o o s s s o s s & o o o s s o s o o & 3.7 TO 7.0 KMC
POWER OUTPUT . . . . . s v o 4 o s o o & o o o o s o o s s o s o o s s s s o o o o o o o s o 0 DEM MIN
VSWR . & v v s o o o o o o o s s o o o s s o o o o o s o & o o s o & v s 8 4 s s = s o4 s s e e s 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 350 TO 2600 V - - 3.5 MA MAX
COLLECTOR 350 TO 2600 V - — 12.0 MA MAX
ANODE 0__TO 300 Vv - — 1.0 MA _MAX
CATHODE 0 v - - 12.0 MA MAX
HEATER 6.3 OR 7.0 A4 — — 1.4 _AMP __MAX |
FOCUSING : « « o ¢ o o o o ® m 0 s o @ » 00 s 5 o @ @ s s o o o 5 § » & & & 4 & & SOLENOID, 675 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE PM6P-LSH

n l
5 | "
/8 12 /2 17 l/z
CAPSULE FINISH « ¢ « o o « o o o o o o o s o s s s s s s s & & s o & s s o & » « v o s s o o ¢ o CHROME
END CAP FINISH . . . & v « o o o « o &+ & s s o & s s % & s s &+ & & & &+ » & s s v = = o = BLACK ANODIZED
AUXILIARY COOLING REQUIRED + &+ + + + + s & & s s s & = & & & =« & ¢« s & = &+ & =« = SOLENOID BLOWER
NET WEIGHT & & s & w & & & % & % o o o & & @ & § & 8 @ & 8 § @ 0 @@ &§ ¢ @ @ %% s o & w@ §F & &9 21/2 LBS

BWO / HO — 3 / FEBRUARY, 1961
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HO-3A
HUGGINS LABORATORIES, INC.

711 Hamilton Avenue

Menlo Park, California

GENERAL

ELECTRICAL

FREQUENCY RANGE . . .
POWER OUTPUT. . . . .

OPERATING

HELIX AND COLLECTOR VOLTAGEL. . .
CATHODE CURRENT . . . « « . . .
ANODE VOLTAGE . . s
ANODE CURRENT .

HEATER VOLTAGE. . .

HEATER CURRENT. . . . . . .
MAGNETIC FIELD. . . . . . .

MECHANICAL

RF CONNECTOR. « « + « « o o o &
DC CONNECTORe « o o« o o « o o .
CAPSULE LENGTH. « « « « « « « o =
CAPSULE DIAMETER. . « & ® @ w
NET WEBIGHT:. « &« s s s % s s & & s
SHIPPING WEIGHT « « ¢ « « o o o &

1 See tuning curve.
2 Supplied with mating recertacle.

LOW POWER - BACKWARD-WAVE OSCILLATOR

CHARACTERISTICS

. Winchester Plug

3.75 to 7.0 kmec
20 dbm (Min.) 4.3 to 7.0 kmc
10 dbm (Min.) 3.75 to 4.3 kme

300 to 3400 Volts D.C.

. 13 Ma.

. 300 to 500 Volts D.C.
. 0.7 Ma.

. 7.0 Volts

. 0.8 Amps

. 800 Gauss

Type BNC Male 2
PM6P
11 7/8 Inches

14 Inches

2% Pounds

13 Pounds

HO-3A / 1 / 7-1-55



HO-3A PERFORMANCE
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I 172 IN. DIA.
ﬁZZDCZ::I:::[JE%
- I
l-‘ 12 IN. > Il 7/8 IN, 17 IN. —»l

Note: Other lead lengths or connectors may be specified.

SOLENOID

See Solenoid Section for appropriate unit and specificatioms.

HO-3A / 2 / 7-1-55

Huggins Laboratorles,

Inc.
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HUGGINS LABORATORIES, INC.

desian . .

o & 999 East Arques Avenue - Sunnyvale, California
&
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SOLENOID — FOCUSED, Ku— BAND BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE

POWER OUTPUT

.................................... 12.4 TO 18.0 KMC

10 DBM MIN

VEWR o o w g o o gomm e & o @ 9 @ 's 5 & o O 5 5§ § 3 88 ® 8 § & 85 8 88 5 5 & & 8 5 8 b b 6 &5 5 o u 311 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 450 TO 2200 V 8 MC / VOLT 3.0 MA MAX
COLLECTOR 450  TO 2200 V 10.0 MA MAX
ANODE 0 TO 350 Vv 2.2 MC / VOLT 1.0 MA MAX
CATHODE 0 v 10.0 MA MAX
HEATER 6.3 OR 7.0 V 3 VOLT MAX 1.2 AMP MAX
FOCUSING. & « 4 v v v v v v it e et e e e e e e e e e e e e e e e e e e e e SOLENOID, 1000 GAUSS
MECHANICAL CHARACTERISTICS
UG-419/U FLANGE PM6P- LSH
_\
// — RG-91/U WAVEGUIDE \

CAPSULE FINTSH 5 o o « & o 2 @ 0 @ o o o @ @ op & & S 9 o 0 o o o @ @ @ o o o @ @ @ & & o o @ 5 & » CHROME
END CAP FINISH . . . & 4 v v v 4 v e o 4 v o o v e o s e e e e e e e e e e e e e e e a BLACK ANODIZED
AUXILIARY COOLING REQUWIRED « @ s ¢ « o @ o & « & @ 6 t6 ¢ s & & % % & § & @ @ @ & SOLENOID BLOWER
NET WERGHT w v « « o = @ m o » w ot im » o o wiim @ o s 6% 6§ 3 8 § 8% 5 § 58 B b o b mwm o oo 1.0 LB

BWO / HO — 4 / FEBRUARY, 1961



HO-4

HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS
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BWO / HO — 4 / FEBRUARY, 1961
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HO-4B8B

HUGGINS LABORATORIES, INC.

711 Hamilton Avenue -

Menlo Park, California

GENERAL

ELECTRICAL

FREQUENCY RANGE .
POWER OUTPUT.

OPERATING

HELIX AND COLLECTOR VOLTAGEL. . .

CATHODE CURRENT . . . . .
ANODE VOLTAGE . . .o
ANODE CURRENT .

HEATER VOLTAGE. . .
HEATER CURRENT. . .
MAGNETIC FIELD.

MECHANICAL

RF CONNECTOR.

DC CONNECTOR. . « . .

CAPSULE LENGTH. .

CAPSULE DIAMETER. s om o®
NET WEIGHT. . . « « « o« « o« « &
SHIPPING WEIGHT . o« s s ®

1 See tuning curve.
2 Supplied with mating receptacle.

LOW POWER - BACKWARD-WAVE OSCILLATOR
CHARACTERISTICS

12.4 to 18,0 Kme
10 dbm (Min.)

450 to 2000 Volts D.C.
10 Ma.

200 to 600 Volts D.C.
0.5 Ma.

7.0 Volts

0.8 Amps.

1000 Gauss

"P®*-Band Waveguide (.702" x .391")
with Cover Flange

Winchester Plug< PM6P

See Outline on Reverse Side.

1 Inch

1l Pound

11 Pounds

HO-4B / 1 / 7-15-55



(DBM)

POWER OUTPUT

HO-48B PERFORMANCE

~_
A// \/\
0 £ \.\ POWER OUTPUT
\2 ]
FREQUENCY
h - FREQUENCY (KMc/Iss) °
Sie /
B /
S
TUNING CHARACTERISTIC %
8|4
£ /
/
e HELIX VISOLOTAGE 00
DIMENSIONS
"P-BAND WAVEGUIDE (.702" x ,391")
f WITH COVER FLANGE
IN. OD.
¥
<_11N.->1|/2[-— ——%%[': I 7/32 N, —i‘ 17 IN. ‘—‘
’ | |
D ¢! =il
O\ (¢
T | 4
| 13732
Lid ill l | il

Note: Other lead lengths may be specified.

SOLENOID
See Solenold Section for appropriate unit and specificationms.

HO-4B / 2 / 7-15-55 Huggins Laboratories, Inc.
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HUGGINS LABORATORIES, INC.

e 999 East Arques Avenue + Sunnyvale, California
&
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SOLENOID — FOCUSED, L — BAND BACKWARD WAVE OSCILLATOR
ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . . . . . . 4t 4t v v e v e o o o e e v s e e e e e e e s e v e e e e 1.0 TO 2.0 KMC
POWER OUTPUT 5 & s 4 § 3 5 & 5 6 88 8 8 6 &8 & 8 5 568 4 § 8 # G5 & 5 b 58 6 8 5 o @ oo o 10 DEM MIN

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 200 TO 2800 v 2 MCS /VOLT MAX 3.5 MA __MAX
COLLECTOR 200 TO 2800 v - 25.0 MA MAX
ANODE 0 TO 200 Vv 0.5 MCS / VOLT MAX 0.5 MA MAX
CATHODE 0 A4 —-= 25.0 MA MAX
HEATER 6.3 OR 7.0 v 5 MCS / VOLT MAX 2.5 AMP MAX
FOCUSING + =+ + = = & s o s s o & o + 2 o o o s s+ o o o s s s & s o« s o o o + s o o o+ SOLENOID, 800 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, FEMALE PM6S - LR
5," " " "
/8 8 /2 ) 3/IG 2
CAPSULE FINISH « o « o o e e e e e e e e e a e e e e e e e e s e s e e e s e s st e e e e e e e CHROME

5.0 LBS

SALES & SERVICE IN THE UNITED KINGDOM : -

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

TELEPHONE: GROSVENOR 4567
BWO /HO-9 /APRIL, 1960



HO-9 HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS
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BWO /HO—9 / APRIL, 1960
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HUGGINS LABORATORIES, INC.
711 Hamilton Avenue - Menlo Park, California.
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TENTATIVE DATA

3.7 — 5.9 KMC BACKWARD OSCILLATOR

HO—10

TYPE N
FEMALE

Il

17n - 10 7/8"

—e 121

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE - -~ == == — = — = —— — = — — — =~ 3,7 - 5,9 KMC

POWER OUTPUT (MIN,)=— == — = - - 1 MW

POWER SUPPLY REQUIREMENTS

1

HELIX AND COLLECTOR VOLTAGE - -—--—-——--400-2000 VOLTS
CATHODE CURRENT - - — - — — — — — e — — —— - 9 MA

ANODE VOLTAGE =~ ==~ — 5= momm e o= = m = m om = = 150-300 VOLTS
ANODE CURRENT - - = = = = = = —m — = = = — = = — = — =~ 0.2 MA
HEATER VOLTAGE -~ -~ - = —— —— e — = - 7,0 voOoLTS
HEATER CURRENT - - = — = = &= = = — = — T ETRE T T 1,30 AMPS
MAGNETIC FIELD — = - - == —= = = = = — — = - = = 1000 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR -  —— = == == === == = ==~ = = TYPE N FEMALE ON
CAPSULE

DC CONNEGTOR — = — == m = o i im0 o o 55 = = WINCHESTER PLUG
PM6P

CAPSULE LENGTH -~ s mm e == = === — = 10 7/8 INCHES

CAPSULE DIAMETER - - — = = — = = — = — = — — — — — = 1,0 INCH

NET WEIGHT « — — = = = = = = = — = — — = — — — — — = — — — 1.0 POUND

1ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE,
COLLECTOR IS GROUNDED TO CAPSULE AND MUST OPERATE

AT GROUND POTENTIAL.

HO-10 / PAGE 1 / 2-15-58
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HUGGINS LABORATORIES, INC.
711 Hamilton Avenue . Menlo Park, California
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TENTATIVE DATA
5.2 —8.3 KMC BACKWARD WAVE OSCILLATOR

PMé6P TYPE N
PLUG FEMALE

'

I

‘ —e{1/21n
I

R 10 7/8n &

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE - — —— —— = — — — — — — — — — — — — 5,2 - 8,3 KMC

POWER OUTPUT( MIN, ) e e e e e e e — = — 1 MW

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECTOR VOl.TAGEl ——————— 400-2000 VOLTS
CATHODE CURRENT = — = — = m e e e e e e e — = — — 8 MA

ANODE VOLTAGE - ——= = — = = = = = m— — - — — — — 200-500 VOLTS
ANODE CURRENT - - —m e e e e m e e — = 0.3 MA
HEATER VOLTAGE ———= ——= = - = - = — — — — — — — = 6.3 VOLTS
HEATER CURRENT — = — = — - — o e e e e e e e = — — — 1.4 AMPS
MAGNETIC FIELD=- —— - = — = = — = = = — — = = — — — — 1000 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR—— — — o m e o o — i i 2o oot TYPE N FEMALE ON
CAPSULE

DC CONNECTOR-——— - e m e m e e e e — = — — WINCHESTER PLUG
PM6P

CAPSULE LENGTH-=————— - — - — — — — —— — — — — 10 7/8 INCHES

CAPSULE DIAMETER - ——— - - —— - - —— —— — — 1.0 INCH

NET WEIGHT — — — - — — — = — - — e e e e e e = — — = 1,0 POUND

1ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE.
COLLECTOR IS GROUNDED TO CAPSULE AND MUST OPERATE

AT GROUND POTENTIAL.,

HO-—11 / PAGE 1 / 2—-15-58
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711 Hamilton Avenue - Menlo Park, California
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TENTATIVE DATA

C—BAND BACKWARD WAVE OSCILLATOR

P6EMP TYPE N
PLUG FEMALE

e e |

‘ —e1/2n
17n 13 3/4n
|_

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE - == - = —— — — = — = — = — — — — — 4,0 — 8,0 KMC

POWER OUTPUT ( MIN, )=m—m e e e e e e e — —— 1 MW

POWER SUPPLY REQUIREMENTS

HELIX AND COLLECTOR VOLTAGE' _______ 400-3000 VOLTS

CATHODE CURRENT == - e e e e e e e e e e e e e = 10 MA

ANODE VOLTAGE — == = —m e e e e e e e e e e e e = = 200-500 VOLTS

ANODE CURRENT = — - — e e e e e e e e e e e e = 0,3 MA

HEATER VOLTAGE —— == - m e e e e e e e e e e — — 6.3 VOLTS

HEATER CURRENT - =——ccmmme—eam——— e 1,4 AMPS

MAGNETIC FIELD === == = = = = = — = — - — — 1000 GAUSS

MECHANICAL CHARACTERISTICS

RF CONNECTOR == — - = e e e e e e e e e e e e e e e = TYPE N FEMALE ON
CAPSULE

DC CONNECTOR~--— = - - e mm e m m e e e - — WINCHESTER PLUG

PM6P

CAPSULE LENGTH=- - 0 e e e e e e e e e e e e e = 13 3/4 INCHES

CAPSULE DIAMETER — === —— = = = = — e — = = — — — 1.0 INCH

NET WE |G s s e s oo 0 i s s rinss 1 5 5 s i S 550 525 5% i 1.0 INCH

1ALL DC VOLTAGES MEASURED WITH RESPECT TO CATHODE.
COLLECTOR 1S GROUNDED TO CAPSULE AND MUST OPERATE

AT GROUND POTENTIAL,

HO-13 / PAGE 1 / 2—15-58
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HUGGINS LABORATORIES, INC.

moes & 999 East Arques Avenue - Sunnyvale, California
¢
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SOLENOID — FOCUSED, X — BAND BACKWARD WAVE OSCILLATOR
ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . .« . ¢ « ¢ ¢ « ¢« o s s s s & = & o o o 2 & & o s s ¢ 5 &+ & o » o = & 8.2 TO 12.4 KMC
POWER OUTPUT . . . . & ¢ + « ¢ o o s s o « s & s s » e s s & s & & s + » s s & s s s o s =+ o 0 DBEM MIN
VSWR ¢ ¢ o = o o o o o o s o s o o o o s 58 s s s a s o 8 s s s s o s s s & o s s s s &8 s s s s s 311 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 350 TO 2000 V 6.5 MC / VOLT MAX 3.0 MA MAX
COLLECTOR 350 TO 2000 @V — 12.0 MA MAX
ANODE 0 TO 350 V 1.5 MC / VOLT MAX 1.0 MA MAX
CATHODRE 0 v - - 12.0 MA MAX
HEATER 6.3 OR 7.0 V 2.0 MC / 0.1 VOLT MAX 1.2 AMP MAX
FOCUSING - « o « o o o o + s + o o o o o o e o o s o oeeoeosseseeson SOLENOID, 1000 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, FEMALE PM6P - LSH
n " i
% 10 g i7" "
CAPSULE FINISH « + o « o o o e o e o o e o s o s s ot s o s a b s st o s o o v o s o a e s oo s CHROME
END CAP FINISH . + « v o o o o o o o o o o + o o o s s o o o o s s o o o s o o o o v s BLACK ANODIZED
AUXILIARY COOLING REQUIRED ¢ + « + + = « « o + + o o o o o o s o o o s s s o s oo SOLENOID BLOWER
NET WEIGHT « » + o o o o v o v o e m e e e o e m e e o e e s e o s e e e s a e o s s s s e e e e 1.0 LB

BWO / HO — 14 / FEBRUARY, 1961



HO-14 HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS
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HUGGINS LABORATORIES, INC.

mlesqr @ 999 East Arques Avenue - Sunnyvale, California
. ¢

©)

«
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SOLENOID — FOCUSED, 7.0 TO 11.0 KMC BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE | | | | | | | . . . Lttt e et e e e e e e e e e e e e e 7.0 TO 11.0 KMC
POWER OUTPUT 5 ; s v ww 4§ 8§ s 2 M ¢ 8 § 8688 § 8 888 5 & § 55 6 5 £ 8 6 o G oo o o o w 0 DBM MIN
VSWR . o v v 6 o o o o o o o o o s s o o s 8 5 o o o s s o o o6 o6 o oo v s 8 o s o s o 8 s s e 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HEL 1% 350 TO 2000 V £ R T MAX
COLLECTOR 30 TO 2000 V - = 10.0 __MA MAX
ANODE 0 TO 300 V —— 1.0 MA MAX
CATHODE 9 v — = 10.0 MA MAX
HEATER 6.3 OR 7.0 V = = 1.2 AMP MAX
FOCUSING 5 5 98 & 5 5 515 G 6 5 5 5 8 5 & o s mie o o mm o co v o ot w o o SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE PM6P-LSH
"
% 107 i7" "
CAPSULE FINISH . o ¢ o ¢ &« o o o ¢ & o » o ‘%« s« & o o ® ® 5 u @ o @ &« 5 o ® o @ o o o o o & s s & @ CHROME
END CAP FINISH o o & « s« s 5 % 8 % s o # /6 '& & & o @ '@ 6« & & % @ ® & & @ © @ 6 & 8 8 » BLACK ANODIZED

AUXILIARY COOLING REQUIRED + + « + « « o & o & o & & « & s s = & =+ « & « s =+ =«

NET WEIGHT . . ¢ 4 ¢ 4« o « o o o o o o = = o s s o s s s s s s s s s s a & s & s o & + &+ o« + & + & = 1.0 LB

BWO / HO — 17 / FEBRUARY, 1961
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HUGGINS LABORATORIES, INC.

,e:::,‘l?, P4 999 East Arques Avenue : Sunnyvale, California
¢
(@)
«

Lago®®

SOLENOID — FOCUSED, S — BAND BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . . . . . . . 4« . «. R EE E R EEEE T LR 2.0 TO 4.0 KMC
POWER OUTPUT . o « o s o« o @ 8 @ @ @ @ s 3§ & ® @6 § 88 6@ § 58 & & & § § & o & & & 0 DBM MIN
VSWR : ¢ o o o ¢ s o o o o o o o s s 6 s o o o s 5 s 5 8 o 5 s 8 s o 5 5 v s o o o 6 s o o oo o o 3:1 MAX
OPERATING CHARACTERISTICS
ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 200 TO 3400 v 4 MCS / VOLT MAX 2.0 MA MAX
COLLECTOR 200 TO 3400 v - 15.0 MA MAX
ANODE 0 TO 300 \' 0.6 MCS / VOLT MAX 0.4 MA MAX
CATHODE 0 Vv - - 15.0 MA MAX
HEATER 6.3 OR 7.0 v 0.4 MCS / 0.1 VOLT MAX 2.0 AMP MAX
FOCUSING s o & s s s 3 & s s s & % ©® s s s 3 ® & 4 s o & & s s & o & & s s o o & @ SOLENOID, 760 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, FEMALE PM6P - LSH
5/8“ I5 l/ell l? " } I I I/2Il
CAPSULE FINISH . . ¢ o« o + o o o o o s s o o s 5 s o s s s o a a o o s s o s o s s s s o o o o o o CHROME
END CAP FINISH | ¢ . ¢ ¢ ¢ ¢ & & o o s o s s s s » s s s & s & &« s =+ = o & = = + & o @ BLACK ANCDIZED
AUXILIARY COOLING REQUIRED .+ « « + « o« « o s & +« & s &+ o o« & & & = s s s+ & &« = = SOLENOID BLOWER
NET WEIGHT .+ « &+ « o o o o o « 5 s s o s s s s 5 8 a s 5 o o s s &« o o s o s s s & = o s s = = o ¢ 2 1/2 LBS

BWO / HO — 18 / FEBRUARY, 1961



HO-18 HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS
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CHARACTERISTICS HO—19
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HUGGINS LABORATORIES, INC.

m:::',‘l; & 999 East Arques Avenue - Sunnyvale, California
¢
O

(ag0R>

SOLENOID FOCUSED, Ku— BAND BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

FREQUENCY RANGE . . . . . v 4« s « o o o n ot v o e o v v e e a e s e e e e e e e e 12.0 TO 18.0 KMC
POWER OUTPUT, . . . . & v v v v v e v e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 0 DBM MIN
MESWR « « + o womm o s 5 & 6@ § 5 @ G @5 6§ 8 & $5m 6 5 8 @ % @0 6 6 @ owow w0 e e e ow & s & b e 3:1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 400 TO 2200 \4 10 MCS /VOLT MAX 3.0 MA MAX
COLLECTOR 400 TO 2200 V - 10.0 MA MAX
ANODE 0 TO 350 V 0.4 MCS /VOLT MAX 1.0 MA MAX
CATHODE 0 \ o 10.0 MA MAX
HEATER 6.3 OR 7.0 v 30 MCS /VOLT MAX 1.2 AMP MAX
FOCUSING + o ¢ o o o o o o o 5 o 8 &+ s o o o o s o o s s s o & o o s o o o o 0 o o ¢ SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

OuUTPUT

5 "
|
)‘7 /!64“ PM6P - LSH
— == 1~—UG-419/U FLANGE
2% /—Rs-sllu WAVEGUIDE

%; 50 - fg L@

" 7
f— 3/4 10 A

CAPSULE FINISH. . « + « « o o o &+ « o o s s o o o o s o s o s o s = s & s o s s s = & o o & & = o =
END CAP FINISH . . . + + « « o o o s + s & o = o s s o o o & s o s s o s o s o o o o 5 o =
AUXILIARY COOLING REQUIRED. . . . + « « « & s o+ s o o s = o s o 0 s s 0 o s 0 e SOLENOID BLOWER

NET WEIGHT . « « + + « o « o o o s o o o o o o o 3 s s & s & s s o s+ s s s s & & & s s & s s s « o s & = 1.0 LB

SALES & SERVICE IN THE UNITED KINGDOM :-

B. & K. LABORATORIES LTD.

4 TILNEY ST., PARK LANE, LONDON, W.1.,
TELEPHONE: GROSVENOR 4567

ENGLAND. BWO /HO—19 / APRIL, 1960



HO-19 HUGGINS LABORATORIES, INC.

TYPICAL OPERATING CHARACTERISTICS
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SALES & SERVICE IN THE UNITED KINGDOM :-

B. & K. LABORATORIES LTD.
TENTATIVE CHARACTER 4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND. HO-20

TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

999 East Arques Avenue : Sunnyvale, California

> manufacture
development
enqineering
design 7]
research ¥
@

o
‘
(ap0R>

SOLENOID — FOCUSED, 3.75 TO 7.0 KMC
BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

P G CHEN OV RN G R . e A v o e 3, e gt e oo B O G ot B T o G eI 3,75 TO 7.0 KMC
BENER TR s T P E T T I Ll B el e S e T S e B e e i) 10 DBEM MIN
NSONRECE o= iy o s s b e vile bl et R aa e B s e e o e MadEar B 5 et s AT e e e 6 3.1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 350 _TO 2600 Vv ot 2 3.5 MA MAX
COLLECTOR 350 TO 2600 Vv = 12.0 MA MAX
ANODE 40 TO 300 vV —— 1.0 MA MAX
—
CATHODE 0 eaid 12.0 MA MAX
HEATER 6.3 OR 7.0 \'4 = 1.4 AMP MAX
EIOCUS-ING: 5 it b Si s Lele e D A e B ke RN SRS G rop S8R e T Zei g SOLENOID, 1000 GAUSS

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE PM6P - LSH
8, Bt " 0
—> /8 13 /8 |7 |
CAPSHEE " FPINISH 15 o o vty o sime te s o & ate o o o ake & o tate a o fn o sy wiigdiow o 1o aflesienie ) ai ol v ¥ CHROME
END CRPACEINTISW P S o b s e 550 70l o 55 B et € 0P e g e e il e e e ke A et Cagt e ha e e BLACK ANCDIZED
AUXILIARY COOLING REQUIRED.: + + « 5 o o 5 o o s o 8 8 8 s s & o s o a o 0s s s » o-s SOLENOID BLCWER
bk ing T e W S, B R B ST, e e (L e e S e & T O e e i e Rt e 1.0 LB

BWO /HO-20 / MARCH, 1960



SALES & SERVICE IN THE UNITED KINGDOM -

B. & K. LABORATORIES LTD.
4 TILNEY ST., PARK LANE, LONDON, W.1., ENGLAND. -2
TELEPHONE: GROSVENOR 4567

HUGGINS LABORATORIES, INC.

TENTATIVE CHARAC

ANS
e@

)
2 manulacture
development
enqineering

4o S e 999 East Arques Avenue - Sunnyvale, California
Q
(¢)
-‘

LaBOR”

SOLENOID — FOCUSED, C — BAND BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

PIRESRDBUREVERANGE ~Sis & ol RS 3 I erallcl smiis v, ot fanare T oy o Rt Ty o 1o =t N R 4.0 TO 8.0 KMC
HOVERBUWEBUTS CEetits v v Sl sl e etint v o St is o e o aRiat s iy Al b g | 10 PEM MIN
WAL IR e & S S SRR o e AR R Rt e o e 3 RS e S e e e 3! 1 MAX

OPERATING CHARACTERISTICS

ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 240 TO 2400 v _— 3.5 MA MAX
COLLECTOR 240 TO 2400 VvV — 12.0 MA MAX
ANODE 40 TO 300 Vv ne= 1.0 MA MAX
L _CATHODRE 0 v —— 12.0 MA MAX
‘ HEATER 623 S OR:-. 7.0 A% = 1.4 __AMP MAX
ROCUSINGS .-+~ « 5 s SN SRR TS RTINS e+ o . TR T R SOLENOID, 1000 GAUSS
MECHANICAL CHARACTERISTICS
TYPE N, FEMALE PMBP - LSH
% 3% i7" g
CARSUEEEINISHIC TG o eks s e 05 ol & e % 8" 5 falge o ol 1s ol ca ke le na' anur s (sl e neaes ot n RS i o R CHROME
Lo P AT Ty et S e T e R N R e S SR e SR TR e e o T i BLACK ANODIZED
ASRICIAR YICOOLINGTREQUIREDT .. .l Fl’ pou o g il o S = o s SOLENOID BLOWER
NEX WENGH TG | o Ve e, o A o o s Bl ol o - ) Jonprie i S Rige et G (ot AP U S iy B SRS f o el e 1.0 LB

BWO /HO-21 / MARCH, 1960



TENTATIVE CHARACTERISTICS HO-—-22

WS
@

)
X manufacture

) HUGGINS LABORATORIES, INC.
e Qg,” 999 East Arques Avenue - Sunnyvale, California
LasoR™

PPM — FOCUSED, X — BAND BACKWARD WAVE OSCILLATOR

ELECTRICAL CHARACTERISTICS

R O E R ORGSR A G e e hs oo Tolae e tel e 8 s ievis e A ARt 41 s The s o s o 8.2 TO 12,4 KMC
POWER OUTPUT

.................................................. 3:1 MAX

OPERATING CHARACTERISTICS
ELEMENT VOLTAGE FREQUENCY SENSITIVITY CURRENT
HELIX 400 TO 2000 V — 4.0 MA MAX
COLLECTOR 400 TO 2000 v —— 12.0 maA  MAX
ANODE 0 TOo 300 == 1.0 MA MAX
CATHODE 0 v e 12.0 MA MAX
HEATER 6.3 OR 7.0 V P 1.2AMP MAX

FOCUSING

.................................. PERIODIC PERMANENT MAGNET

MECHANICAL CHARACTERISTICS

TYPE N, FEMALE PME6S-LR

" ' " 3 u
a "z, % .
2 16 2|
%2
SALES & SERVICE IN THE UNITED KINGDOM:-
B. & K. LABORATORIES LTD.
4 TILNEY ST., PARK LANE, LONDON, W.1,, ENGLAND.
TELEPHONE: GROSVENOR 4567
CRBESLHSE FINESH & o st s dontde o o o sl an o b e a1 ot 28 oo wu by o fese s = Siss gt 8 ok iom et Lnais, aii &= CHROME
ENDICAP FiINISH " o & oo o e wodhiss 3 e el e a e ee e e e e e meia s e e B SeRTE N a6 BLACK ANODIZED
AURILETARY ICOOL INGREQUIRED . | . i o la' alis. o = 0 i a3 | Toi leye ool vetas et b 5 AIR: 5 CFM @ 1" WATER
BEE LW EINGRET = o s v fas o) e o e e a9 e ce el e e e e | e el je neinelilel o lu (rvs eriemte it RSl el Tatn 3 1/2 LBS

BWO /HO-22 / APRIL, 1960



ASSOCIATED SOLENOID LIST

P HUGGINS MENLO PARK ENGINEERING
_JL TUBE TYPE SOLENOID TYPE RATED FIELD, Gauss SOLENOID VOLTAGE
HA—~1 AS -3 300 90—-100
AS -4 300 24-28
AS -5 300 225-2%0
HA -2 BS-9C 600 90—-100
* As-17 600 90-100
HA -3 AS -7 400 90-100
AS-12 400 24-28
HA -4 AS -7 400 90—-100
AS—12 400 24-28
HA -5 AS-22 400 90—-100
HA -6 BS-4B, BS-4C 1100 110-120
HA -7 AS-25 300 90-—-100
HA -9 BS—-11C 1000 90-100
BS -16C 1000 4555
HA —-10 BS—AB, BS —-4C 1000 90-100
BS -8B 1000 i 24-28
HA-11 AS—10 500 90-100
AS-15 500 24-28
HA-14 BS-13C 1000 90-180
HA —15 BS-4B, BS-4C 1000 90—-100
HA —16 BS-9C 600 90-100
<y HA-17 BS-13C 1000 90-100
AN HA—18 BS-26B, Bs-26C 870 100—-120
HA —19 BS -13C 1000 90-100
HA —22 AS -3 300 90—-100
AS—4 300 24-28
AS -5 300 225250
HA -23 Bs-27B, BS-27C 1000 90-—-100
HA -24 AS -6 400 90—-100
HA-26 AS -6 400 90-100
HA-33 BS-27B, BS-27C 1000 90—100
HA —34 AS 21 500 90-100
HA-37 BS-25C 750 90-100
HA -39 BS—9C 600 90-100
HA-40 BS -26C 820 90—100 <
HA —44 ES—-IlB, BS-13C 1000 90-100
PA—1 BS-11C 1000 90-100
PA -3 BS-4B,BS-4C 1000 90—-100
PA-4 (HA-12) BS—9C 600 90-100
* As—17 600 90-100
PA-5 (HA-13) BS -8B 1000 24-28
BS-4cC 1000 90-100
PA—7 BS-4C 1000 90—100

* REQUIRES EXTERNAL FAN FOR PURPOSES oOF COOLING TUuBE,

FOR USE WITH THIS TUBE,

BS—-9C I8 RECOMMENDED

PAGE 1 ,/ o9-1-s8




ASSOCIATED SOLENOID LIST (CON.)

HUGGINS

MENLO PARK ENGINEERING

TUBE TYPE SOLENOID TYPE RATED FIELD GAUSS | SOLENOID VOLTAGE

i

DA-1 AS—19 250 90100

DA -2 AS 19 250 90—100

DA -3 AS —20 250 90100

DA -4 AS-12 400 24-28

AS-7 400 90-100

BA-1 BS-5C 820 90—100

BA-2 BS —4C 1 000 90—100

HO-1 BS-5C, BS —5A 820 90—100

HO-2 BS-38, BS-3C i 000 20100

Ho-3 BS-6A, BS -6C 675 90—100

HO—4 BS 3B, BS—3C 1 000 90-100

HO-10 BS-3B, BS—3C 1 000 90—100

HO-11 BS-3B, BS-3C 1 000 90-100

HO-13 BS—4B, BS—4C 1 000 90—100

HO-14 BS-3B, BS-3C 1 000 90—100
5

NOTE: FOR PRICES AND DELIVERY INFORMATION, CONTACT:

MENLO PARK ENGINEERING
721 HAMILTON AVENUE, MENLO PARK, CALIFORNIA

PAGE 2

/ 6—1-58



PRICE LIST

P O e bt e
o HA -1 $ 650.00 HA-19 $ 1,000.00
HA -2 650.00 HA-20 | 1, 125.00
* Ha-3 750.00 HA—21 3, 000.00
HA -4 750.00 HA —-22 750.00
HA-5 750.00 HA—23 1, 500.00
HA-6 v/ 850.00 HA —24 750.00
HA=7 [/ 750.00 HA —26 750.00
HA -9 1,500.00 HA —28 1, 500.00
HA—-10 /7 850.00 HA -29 975.00
HA~11 1, 000.00 HA-30 v 1, 300.00
HA-14 1, 500.00 HA —31 1, 500.00
* HA-15 v 1 ,000.00 HA—33 v 1,500, 00
HA -186 850.00 HA —-34 . L 850.00
HA —17 1, 000.60 ( '(13;‘39/: 7.,/% 5, ,‘.ﬂm/.'*};}‘ “} "'77.2)(:.0%0
HA-18 Wz of : 850.00 HA —40 1,000.00
- HA—44 +/ 1,000, 00
PULSED PRIC DISPERSIVE PRICE
AMPLIFIERS TR, AMPLIFIERS
PA -1 $ 1,750, 00 DA-1 $ 650.00
PA -3 1, 600.00 DA -2 750.00
PA -4 /(HA-12) 850 00 DA -3 850.00
PA -5/(HA-13) 950.00 DA —4 750.00
PN PA -6V 1, 500 00
PA~7 950.00
BACKWARD WAVE PRICE BACKWARD WAVE PRICE
AMPLIFIERS e OSCILLATORS e
BA -1 $ 1, 500.00 HO -1 $ 730.00
BA -2 1, 500.00 * Ho-2 1, 000.00
HO-3 750.00
HO-4 1, 250.00
HO—10 750.00
HO—11 750.00
* FOR REPLACEMENT PURPOSES ONLY.
HO—13 750.00
Ho-14 750.00
NOTE: PRICES ABOVE PRICES APPLY TO SMALL QUANTITIES ONLY. SUBJECT To
CHANGE WITHOUT NOTICE. A 15% CREDIT WILL BE ALLOWED UPON
RETURN OF THE USED ENCAPSULATED TUBE WHEN REORDER ING.
SHIPMENT F.O.B. MENLO PARK, CALIFORNIA, VIA AIR FREIGHT,
DELIVERY SEE SHORT FORM CATALOG.
TERMS NET, 30 DAYS,
HUGGINS LABORATORIES, INC.
711 HAMILTON AVENUE, MENLO PARK,
P CALIFORNIA

PAGE 1 / 7—-1-58



