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The  Eimac  8189/4PRloooA  is  a  pulse  tetrode  intended  for  use  in  pulse-modulator,

pulsed-amplifier,  and pulsed-oscillator service.  This compact,  high vacuum,  radial-beam
tetrode,  incolporating  a  Pyrovac  plate  and  non-emitting  grids,  is  recommended  for  use
I.n new equipments where high voltage, high current, or high duty factor is encountered.

Cooling  of  the  tube  is  accomplished  by  radiation  from  the  plate  and  by  circula-
tion  of  forced-air  through  the  base  and  around  the  envelope.  Cooling  can  be  simpli-
fied  by  the use  of the  Eimac  SK-510 Air-System  Socket  and  the  SK-506  Air  Chimney.

GENERAL  CHARACTERISTICS
ELECTRICAL

Filament:. Thoriated   tungsten

Voltage--------
Current--------

Amplification   Factor   (Grid   to   scr®on)        ----
Direct    lnterelectrode   Capacitances,   Grounded   Cathode:i

Grid-Plate-------

Input--.--.--

Output-.------
Transconductanco    (lb=300   rna)           -----
Highes+   Frequency  for   Maximum   Ratings    ----

MECHANICAL
Base---.-------

Basing-------.--

Recommend   socket    --------

Operating    position      --------

Maximum   Operating   Temperatures:

Base    seals            -------

Plate    seal            -------

Cooling-----.----

R®commended   Heat-Dissipating   plate   connector        -          -
lvlaximum   Over-all   Dimensions:

Length--------

Diameter-.------

Net   weight   (tube   only)   -------

Shipping   weight         --------

tln  Shielded  Fixture

PULSE  MODULATOR  SERVICE
MAXIMUM   RATINGS
D-C    PLATE   VOLTAGE
D-C  SCREEN   VOLTAGE

D-C   GRID   VOLTAGE
PEAK   PLATE   CURRENT

30   MAX.   KILOVOLTS

2.5   MAX.   KILOVOLTS
-I.0   MAX.   KILOVOLTS

8.0   MAX.   AMPERES

PLATE   DISSIPATION    (AYE.)    -           -       1000   MAX.   WATTS

SCREEN    DISSIPATION    (AYE.)            -            75   MAX.   WATTS

GRID   DISSIPATION    (AYE.)       -           -            25   MAX.   WATTS

(Effective   12-15-65)  Copyright   1962,1965  by  Varian  Associates

Min.     Nom.     Max.
.          -     7.5                                yolt$

20.0                          22.7        amp®ros
-           -      6.,

•          -          .      0.35                   uuf

23.8                            32.4                    uuf

6.8                            9.4                   uuf
-         10,000                             umhos

-          -          -        ''0                  mc

TYPICAL  OPERATION

D-C   Plate   Voltage        -
D-C   Screen   Voltage     -
D-C  Grid  vol+age          -
Pulse   plate   vol+ago        -

Peak   plate   current       -

Pulse   Screen   Current   -
Pulse   Grid   Current       -

Pulse   Paw.   Grid   Voltage

Pulse    Drive    Power          -

Pulse   Plate    [npu+   Power

Pulse    Plato   Outpu+   Power

Duty----

-           -           -               5-pin    metal    sli®ll

•---           See     drawing

Eimac    SK-5lo    Air-System    Socket
-          Vertcial,    base    down    or    up

-----                 150®C

•-..-              200OC

r`adiation   and   +orcod-ail
•---             Eimac     HR-8

.---             9.63       inches

----              5.25       inches

I.5     pounds

12     pounds

-         20             25

-          1.5                I.5

•-335   -360
-      17.7          22.7

-       8.0            8.0

.      I.25           1.25

-        0.2             0.2

-        ZOO              ZOO

.      107          „2
-       '60            ZOO

.       140            leo

.      4.0           4.0

30 Kilovolts

I .5 Kiloyolt§
-380Yolts

27.7 Kilovolts

8.OAmperes

I .2 5 Am pores
0.2 Ampore

200 Volts

I I 6 Watts
240 Kilowat+s

220 Kilowat+s

4.0 Percent
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RADIO.FREQUENCY   PLATE   AND   SCREEN-PuLSED  AMPLIFIER   AND   OSCILLATOR*

MAXIMUM   RATINGS                                                                                                                 TYPICAL   OPERATION

PEAK   D-C   PLATE  VOLTAGE     -           -            20   MAX.   KILOVOLTS                  Pulse   plate   voltage        -           -           -10              15              20Kilovolts

D-CSCREEN   VOLTAGE---2.5   MAX.   KILOVOLTS                  Pulse   screen   voltage   -           --I.5             I.5             I.5Kilovolts

D-C   GRID   VOLTAGE        ---- I.O   MAX.   KILOVOLTS                D-C   Grid   voltage        -          -         -480     -510     -535Volts
PEAK   CATHODE   CURRENT   (Note   I)    12.0   MAX.   AMPERES

PLATE    DISSIPATION    (AYE.)    -           -       1000   MAX.   WATTS

SCREEN    DISSIPATloN    (AYE.)            -            75   MAX.   WATTS

GRID    DISSIPATION     (AYE.)     -           -            25   MAX.   WATTS

*When    used    as   a    R-F   Plate   and    Screen-Pulsed   Amplifier,    +he

grid   drive   must   also   be   pulsed   to   avoid   overheating   this   ele-
ment   during   the    inter-pulse    periods.

Pulse   plato    Current    (Note    I)       -I.95          1.95          I.95Amporos

Pulso   Screen   Current   -

Pulse   Grid   curren+        -

Peak   R-F   Grid   Voltage

Pulse    Drive    Power          -

Pulse    Plo+e    lnpu+    Power

Pulse   Plate   Output   Power
Du+y----

0.32          0.32          0.32Amporo

0.02         0.02         0.02  Amporo

735           760           785  Volts

14.7          15.2           15.7  Watts

19.5          29.3           39.O  Kilowatts

17.0          23.0          31.5  Kilowatts

15.0           15.0           12.O  percent

RADIOIFREOUENCY    GRID-PULSED   AMPLIFIER

MAXIMUM   RATINGS
D-C   PLATE  VOLTAGE        -           -           -           15   MAX.   KILOVOLTS

D-C   SCREEN   VOLTAGE   -           -           -          2.5   MAX.   KILOVOLTS

D-C   GRID    VOLTAGE         ---- 1.0   MAX.   KILOVOLTS

PEAK   CATHODE   CURRENT   (Note   I)    12.0   MAX.   AMPERES

PLATE    DISSIPATION    (AYE.)    -           -       1000   MAX.   WATTS

SCREEN    DISSIPATION    (AYE.)            -           75   MAX.   WATTS

GRID      DISSIPATION    (AYE.)    -           -            25   MAX.   WATTS

AND   OSCILLATOR

TYPICAL  OPERATION

D-C   Pla+e  Voltage

D-C   Screen   Voltage

D-C   Grid   Voltage

10            12.5                15   Kilovolts

I.5              I.5              I.5  Kilovolts

180   195   -5lovol+s
Pulse   platocurrent   (Notel)         -I.951.951.95Amporos

Pulse   Screen   Current   -

Pulse   Grid   curren+        -

Peak    R-F   Grid    Vol+age

Pulse    Drive    Power         -

Pulse    Plate   Input   Power

Pulse   Plate   Output   Power
Duty-.--

0.32          0.32         0.32Ampero

0.02         0.02         0.02Ampere
735           745           760 Volts

14.7          15.0          15.2  Wet+s

19.5          24.4          29.3  Kilowat+s

17.0           18.6           23.O  Kilowa+ts

15.0            15.0           15.O  perc®n+

Note   I:   The   maximum   peak   cathode   current   ra+ing   refers   to   +he   ins+antaneous   peak   cathode   current   available.   This   rating   is   based

on  an  availeblo  emission  throughout  life  of  80  milliamperes    per   watt   of   filament   power.   The   pulse   plate   curr®n+   data   shown

under   the   Typical   Operation   sections   refers  to   +he   d-c   pla+a   curren+   component   during   the   pulse.

APPLICATION
MECHANICAL

Mounting-The 4PR1000A must be operated vertical-
ly,   base  up   or   down.   When  the  SK-510   Air-System
Socket   is   used   in   conjunction   with   the   SK-506   Air
Chimney,  the  socket  must  be  mounted  to  the  under
surface  of the  chassis  to  maintain  proper  air  space  be-
tween  the  plate  seal  and  the  chimney  opening,  other-
wise plate seal cooling will be  seriously impaired.

In  the  event  the  SK-510  Air-System  Socket  is  not
used,  the  socket  must  provide  clearance  for  the  glass
tip-off which extends from  the center of the tube.  The
metal  tube-base  shell  should  be  grounded  by  means  of
suitable  spring  fingers.

COOLING-Adequate forced-air cooling must be pro-
vided to maintain base-seal and plate-seal temperaLtures
below  150°  C  and  2000  C,  respectively.  In  all  classes
of  operation  it  is  recommended  that  a  heat-radiating
connector,  the  Eimac  HR-8  or  equivalent,  be  installed
on  the  anode  terminal,  and that  a  socket  and  chimney
be  employed  which  provides  for  proper  seal  cooling.
When  the  Eimac  4PRloooA  is  operated  at  d-c  or  low
frequencies  in  an  Eimac   SK-510  Air  System   Socket,
complete  with  SK-506  Air  Chimney  and  HR-8  Heat
Radiator,  the  minimum  airflow  requirements  to  main-
tain  seal  temperatures   at   1500   C   in  50°   C   inlet  air
are tabulated below:

2

Sea    Level '0.000   Feet

Aye.   Plate Air    Flow Plenum     Pressure Air    Flow Plenum    Pressure
Dissipation (CFM) Drop.     (Inches (CFM) Drop.     (Inches

(watts) of  Water) of   Water)

600 17.0 0.30 24.0 0.45

800 20.0 0.40 28.0 0.56

1000 25.0 0.55 36.0 0.80

When   the  Eimac  4PR1000A   is   used  as  a  pulsed-
amplifier   or   oscillator   at   frequencies   above   30   Mc,
additional  cooling  may  be  required  to  compensate  for
the  effects  of  plate  and  base-seal  heating  caused  by
r-f  charging  currents   and   dielectric  losses.   Since  the
amount of seal heating varies  with the particular appli-
cation,  it  is  suggested  that  the  user  monitor  the  seal
temperatures  to  determine  the  adequacy  of the  cooling
air'

Cooling   air  should   be   applied  befoi.e   or   simultaii-
eously   with   the   application   of  filament  voltage   and
may  be  removed  simultaneously  with  filament  voltage.
In   any   questionable   situation,   the   only   criterion  for
adequate   cooling   is   temperature.   Tube   temperature
may be measured conveniently by using a temperature-
sensitive  paint.

ELECTRICAL
Filamehl  Yol.age-For  maximum  tube  life  the  fila-
ment voltage,  as measured directly at the filament pins,

u



should  be  7.5  volts.  Variations  in  filament voltage  must
be  kept  within  the  range  of  7.13  to  7.87  volts.

When  the  4PR1000A  is  utilized  in  pulse  applica-
tions  where high peak curl.ents  are  demanded,  filament
voltage must be maintained at the rated value;  the nor-
mally  allowable  five-percent  variation   in   this  voltage
cannot  be  tolei.ated  if  the  tube's  peak-cui.rent  capabil-
ities  are  to  be  realized.

Ei'.enT,e#eD.:;seir?a::iopn|=eu:.qs:i.p:,oil;=a:foT;:atf:gR|C8gg.i

should  not  be  allowed  to  exceed  1000  watts.   Dissipa-
tion   in  exc`ess   of  this   maximum   rating  is  permissable
for.  short  periods  of  time,   such  as  during  tuning  pro-
cedures.

The   avei.age   power   dissipated   by   the   screen-grid
and   the   control-grid   must  not   exceed   75   watts   and
25  w.itts,  respectively.

Cut-Off Characterisl.ics-The plate Current Cut-Off
Characteristics   of   the   4PRloooA   are   shown   in   the
graph  below.  These  curves  indicate  the  value  of  nega-
tive  grid  voltage  required  to  maintain  a  plate-current
flow  of  50  microampei.es  or  less  at  the  various  plate
{ind  screen  voltages  noted.  These  curves  were  plotted
from  a  "typical"  tube  whose  electrical  characteristics
closely  approximate  the  mean  value  in  the  tube  test
specification.

Each   4PR1000A   is   tested   to   insui.e  proper   cut-off
characteristics   at   maximum   ratings.   This   cut-off   testfl

4PRIOO0A

is made with a plate voltage of 30 KV, a sci.een voltage
of  2.5  KV  with  the  grid  voltage  ad].usted  to  maintain
a   plate   current   of    10   microamperes.    Under   these
test  conditions  the  negative  gi.id  bias  must  not  exceed
600   volts.   Due   to  tube-to-tube   variation   this   cut-off
point  will  vary  and  the  typical  range  can  be  expected
to be between -470 volts and -585 volts.
Pulse-Modulator   Service-The   data   shown  in  the"Typical  Operating"  section  of  Pulse-Modulator  Serv-

ice was  calculated assuming a rectangular plate voltage
wave-form,  ignoring  the  effects  of  shunt  capacity.  In
reality,  the  total  shunt  capacitance  (including  the  out-
put   capacity   of   the   tube,   stray   capacitance,   etc.)
affects   the   output  wave  form   and  can   have   consid-
erable   effect   on   plate   dissipation.   Since   the   actual
plate   wavefoi.in   is   not  rectangular,   even  though  the
grid   pulse   is,    additional   power   will   be   dissipated
during   the   rise   time   and   can,   under   some   circum-
stances,  be  much  greater  than  that  dissipated  during
the  remainder  of the  pulse.  The total  power  dissipated
is  then  the  sum  of  the  power  dissipated  during  the
rise   time   and   the   power   dissipated   during   the   re-
mainder  of the  pulse.
Special Applications - If it is desired to operate
this tube under conditions widely different from
those  given  here,  please  write  to  Power  Grid
Tube  Marketing,  Eimac,  a  division  of -Varian
Associates, 301  Industrial way, Sam Carlos, Cali-
fomia,  for information  and recommendations.

EIMAC  4PFtl000A
TYPICAL

PLATE  CUT-OFF
I    CHAFtACTERISTICS

4                                   8                                 12                                 16                                20                               24

PLATE  VOLTAGE -KILOVOLTS
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BOTTOM  VIEW

4PRIOOOA

DIM.N.ION^L  DATA

FtEr. MIN. MAI. MOM.

A ce75 9.625 gL2sO
a 8.coo 8.7sO e.375
C 5.2cO
D 3.625
E .313

F .825 .925 .e75
G I.Ilo u40 lco
H .559 .573 .566
J .484
K 60®
L 30®
M 30,
N I.495 I.505 IJ5cO
P .37' .SrfT .374
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