
Trqvelinglwqve Tubes
Technical  Information

RF  PERFORMANCE

Tube Frequency MaximumNoise Minimllm
MinimumSaturation

DataRange SS  Gain* PowerType Figure(db) Group(Gc) (db) Output*(mw)

ZM-3|89 2.4   -8.0 25 10 5 S

ZM-3190 7.0   -11.0 30 28 7 X

ZM-3191 11.  0  -20.  0 30 20 10 K

FEATURES

a

a

±2  db  matched  gain
broadband

periodic  permanent
magnet  focused

metal  ceramic  construction
military environments
lightweight

crystal mixer  protection

MECHANICAL  &  MISCELLANEOUS

Data Group                                S X K
VSWR.   max

2.5 3.0Input .  .  .  .  .  .  .  .  .  .  .  .  .  .  .        2 . 5
Output   .  .  .  .  .  .  .  .  .  .  .  .  .        2 . 5 2.5 3.0

Mounting  position  . . . .      Any Any Any
Weight,   lb  .  .  .  .  .  .  .  .  .  .  .       2.0 2.0 3.0

Overall  Length,   in. . . .      11. 0 10.0 8.5

Cooling..............Conv. Conv. Conv.
RF  Connectors . . . . . . .      Type  N Type  N RG-4|9
DC  connectors . . . . . . .      Winch'r. Winch'r. Flying

PM6PLS PM6PLS Leads

PERATING  CONDITIONst

mta Group S X K

Htr, vac or vdc 6.3 6.3 6.3

g;:Load:?v(Fca#x)
0.75 0.35 0.35
-700 to  -900 -900 to  -1000 -1400 to  -1600

Cathode,  rna 3.0  (mom.) 1.0  (nom.) 3.0  (mom.)
Focus  Elect.,  vdc** 0 to  -50 0 to  -50 0 to  -15
Anode,  vdc** 200 to  500 650 to  850 300 to  400
Helix,  collector,  pkg Ground Ground Ground

#with respect to  ground      **with respect to cathode

12-13-63   IRE-114
ZM-3189
ZM-3190
ZM-3191

•   MATCHED GAIN

•   S-  TO  K-BAND

•   PPM FOCUSIN.G

THESE  TUBES  CAN
BE  SUPPLIED IN
MATCHED GAIN PAIRS
WITH ONLY ±2 DB  GAIN
VARIATION ACROSS  THE
FREQUENCY BAND.

APPLICATIONS
I.adar

ecm
instrumentation
communications
radiometry

TYPICAL  CHARACTERISTICS
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ENVIRONMENTAL

mta  Group                                               S

Shock  (energized)                    30G,11  ms,  3  axes
Vibration  (operating)             15G,  55  to  2000  cps
Temp.  Ambient  (operating) -65  C to  +100  C
Acoustic  Noise  (operating)  150db, 25 -12000cps
Altitude  (operating)                100, 000 ft.

Groups X and K not presently rated.

GENERAL ©  ELECTRIC



OUTLINE  (GROUP  S)

OIMENSIONS    AfiE   IN   INCHES

¥+N5c±HE2%TEENPG¥H6FNLcSLuWJTNHGPCMoS%E:?8RY

OUTLINE  (GROUP X)

WINCHESTEf`   PM  6
WITH   PM  6H  HOOD

7:75   lNCHES   LENG

®

(TYPE  N   FEMALE)PLS                                           (TYPE   N,FEMALE)                                                                           tlTrt  N,r

TT:R/I -     L050

ro,O
T_

I.62I

niiiiiiiiiiiiiiiE _I-# t075-
OUTLINE  (GROUP K)

11
I.25

i                                      DIMENSIONS  APE  IN  INCHES

u

L I.tool

RFIN PUT                                                                            RF  OUTPUT

ife--39OO
:

!til

+      +    ---rh!

A+ A
r--3.9OO---~ 1  +25O Typ

NOTES
*        Increased gain  and  power  are  possible  when  this  tube  is  optimized for  a narrow

frequency band.    If  reqiiirements  exist  for  such  increased  ratings  over  a  riarrow
band,   consult  the  nearest   Tube  Department  sales  office.

t        For  rated performance  the  operating voltages  of each tube  must be  set  at
specific  values  within  the  above  ranges.    These  specific  values  are  supplied
wi.th  each  tube.    The  helix,   collector.   and tube  package  are  connected  together
wi.thin the  tube  and  should be  grounded  when the  tube  i.s  operated.

These  data. a.re  subject to  change without notice.

GENERTUABELD6RT:ELN:CTR.0
0wensboro, Kentucky
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ZM-3190

TRAVELING-WAVE  TUBE

7 Milliwatts  Power Output
28 db Gain
±2  db Gain Matching

DEVELOPMENTAL

TYPE

ZM-3190
PTI-118
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7000 to  11,000  Mega.cycles
Metal-Ceramic

Periodic Permanent Magnet
The  ZM-3190 is a ruggedized,  low-power, broadband traveling-wave tube for use in the  7000-to-11,000-mega-

cycle frequency ra,nge.   It has  a minimum gain of 28 decibels  and power output of 7  milliwatts across the entire
band.   This tube can be supplied in ±2  db matched-gain pairs,  i.e., with the ga.in characteristics of a pair of tubes
matched to  each other within ±2 db over the frequency band.

The tube is of  metal-a.nd-ceramic  construction and is  supplied as a completely packaged assembly which
includes a periodic-permanent-magnet focusing structure,  connectors  and housing.   The  entire assembly weighs
approximately 2 pounds.

The broad bandwidth, high gain, freedom from tuning adjustments,  and rugged construction are important
features for application in military systems.   Applications include radar transmitters and receivers,  electronic
countermeasures  equipment,  microwave relay systems,  ra.diometry and instrumentation.

Since this tube is periodic-permanent-magnet focused,  it is well suited to applications  requiring  close
physical spacing with magnetic materials or other tubes.
ELECTRICAL

Frequency....................................
Heater

Volta,ge...................................
Current

Focusing Method -  Periodic Permanent Ma,gnet
Noise  Figure .................................
Sma.II  Signal  Ga.in*  .............................
Sa,turation  Power  Output*    ........................
Collector  Dissipation   ...........................
Impedance,  Coaxial    ............................

Input,  VSWR   ..............................
Output,  VSWR   .............................

MECHANICAL

Mounting Position  - Any
Connectors

DC Socket  -Winchester PM6P-LS or equiva.lent
RF Connectors

Input  -Type N,  Female
Output  -  Type N,  Female

Over-all  Inmensions
Length.................
Dia,meter...............

Minimum      Nominal      Maximum

7000                                       11, 000          Megacycles

Volts
Amperes

Decibels
Decibels
Milliwatts
Watts
Ohms

..............................           10.0                   Inches
1.0               Inches

Weight  (Complete  Assembly),  approxima,te  .............

THERRAL

Cooling  -  Convection

The  specifications  of  this  type   are  subiect  lo  change.   Delivery  of  Sqmple
same  characteristics  or  dimensions.  For  the  mo.t  r
Sales  Off ice.
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ent  information

2.0              Pounds

fh®  exSst®nce   of  fh®se   dote   do  not  imply   coritinLied   qvaifob:lily   of  types   with   !he
concernirig  tli®  statue  of  this  device,  plea Sul' local   Power  Tube   Department  Regiolial
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OPERATING  CONDITIONst Minimu in      Nom inal      Maximum

Cathode voltage  (with  respectto  ground)  ...............- 900                                      -1000          Volts

::tchJ:d_e6i€:trrroedn: v.oit;5e. (.w.it.h.r.e;je.ct to. 6a.trio.d;).  :  :  :  :  :  :  :  :  :                                  1.0                   .5o         #:::amperes
Anode  voltage  (with  respectto  ca.thode)  ................              650                                           850          Volts
Helix-collector-package± -  Connect to Ground

*  :nm?:te:::ds:ac±hn :nncdrpe°a¥:: arra:±Pn°gsss:bv[eerwahen::hrfoswtrbbaen±ds, °cP:igu±:tetdh£:rn::raersrt°¥::eeqruinucbyeb3:S;r¥:gn:israel:senotf:ice.         a

t  For  raLted performance the operating voltages  of each tube  must be set a.t specific values within the above
ranges.   These specific values are supplied with each tube.

I  The helix,  collector,  a.nd tube package are  connected together within the tube and should be grounded when the
tube is operated.

a



SMALL   SIGNAL  GAIN

TYPICAL  CHARACTERISTICS

SATURATION POWER   OUTPUT

89
FREQUENCY    (GC)

0.187 WIDE X
0.310  LONG-
40T

0.16                                                                 4  MOUNTING  HOLESit,.-.
072 TI.0(i

I.44I

o.Sol 6.00
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RF   INPUT
(TYPE  N   FEMALE)

BF  OUTPUT
(TYPE  N   FEMALE).
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775   INCHES   LENGTH   INCLUDrNG   CONNECTOR

DIMENSIONS   ABE   IN   INCHES   AND  ARE   APPROXIMATE

®

ZM-3190
PTI-118

Page  3
3-29-63



®


