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The YC1%8 §s a ceramic/metal high-my power trigge dasigned for
outse applicatfeay, utilizing bazm-formiag cathode and control
qrid geomotry, this tube pravides tne gain of a tetrede with cir-
eult agventages and simplified design of a triode. The attributes
of high gain, 1¢w grid interception and ocutstanding intermcdulas
vion performance make this tube well guited for applicatians such
a9 MRY and pulsed linear amplifier service.

The YC156 is rated for pulsed rf amplifier sarvice at a mixi-
mum plate voltige of 6500 volts and a peak plate currant rating
of 57 amperss.

The andce 18 forced-dir ccoled for 5000 wasty of dissipation,
The tubq does not require 4 socket,

GENERAL CHARACTERISTICS®
ELECTRICAL
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1. Characteristics and oparsting values sre Sised cn perforrance tests, Thesa figures may cnangd
without notice as tha result of acditional dati or product refingment, Yarian EIMAC should be
consulted before wSing this infaormation for final equipment desigh.

2. Capaci=amce values are T¢r 3 zoid tube a5 measured with a0 special shielged fixture bubt other
wise <0 accerdancs with Elgctronic Industries Association Standars RS-191.

MECHANTCAL
Maximyn Overall 2imensiars
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-'ir’.‘ﬂ‘n‘eight.....-- -Icl-'.u-...q.c-.--nc-v-.-'- 9.5'-b;4.3k§
OPEraTing POSISIOR 4 v w 4 v = & & n s toa e e 4 k= e e w s e e vertical, Base Lp o~ Jown
Casiing e T T T T T T S T R IR Forced Ay
Maximom Gasrating Temperaburd: Ceramic/Metal Seals ar 4ngfg Core o+ v v 4 s & = = _ 2507¢
3382 4 . h e h et e s s e a e et e e et e e e Designed for Jireet Lhassis HMounting
SQ‘:k‘:'u-.ntnll-- P - [ T T I T S T NUHER‘QUirEd
Recommeraed Alr Chimney S T T R R I I EIMAC 5Y-106
Avzilisla Anode Connector Clia, far DC and LF/HF Applicatdons . o v « o v v 0 = -+ EIMAC ACC-3
PULSED RADID FREQUENCY POWER AMPLIFIER TYRICAL PERFORMANCE, to 30 MHz {maagured data}
Caznoce Sriven, Class AR Servics Plate VOltBGe + o « v v o o o v 5.5 6,0 Vidc
v I . Zerg-Signal Plate Current . . . @5 D23 Ade
ABSDLUTE MARIMUM RATING: Pulse Pgate Current # . o « o 3.9 5.%3 a
- 4 - . P ] +13 - ¥dc
D PLATE VOLTABE | . o v <« o o 6,5 kitovotrs  ERRISERRE Qe 1Tl TR oom
PEAK PLATE C'-IRRENT ﬂ . v B & B 67 AMPER&S Peﬂk Dr‘ivfﬂg ?D‘HEP x e s 425 750 W
OC PLATE CURRENT ¢ = v« « = v 3.75 AMPERES Pulsa Powar Qutput # & . o . 14 20 kw
PLATE DISSIPATEGH [ 8.0 KILOWATTS pcwe; Gakn s e e e e e 15 14.2 4B
DC,GRI’J C':IRR_E_NT T 4 4 A 4 4 . . IU.‘: AMEERE Cathoce Input Inpldlnce e e s 23 19 ths
GRAD DLSSIPATION » « v 0 v v v s 23 WATTS 2esonant Load Inpedancs . « o« » 1100 600  Qhms
; *ntermodulation Distortion:
* Approximate vaiue, 3ed Ordar Product$ . . . .+ =33 =30 d3
B Average duriag ine pulse. gtn Order Produgtd « . . 4 & -33 -35 ¢b

# Fower delivarad %0 The lgad.

Mote: 1/ Pulse duratisan, nulsa platm Current thd duty are taterrelatad; dee DERATING CRART e page 5.
2/ To preveAt ercessive 340¢9 dissipatign sne tuze Tuat BB cut oFf Between pulses; 3 bias swlitshing
schéne shoula 9e employeo to accompiisn tafs. [HD '3 thao 37 4 stmilar product in CW service.
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TYPICAL OPERATION values are obtained Dy sctudl mmagurement of by calculation crom pubfisned char-
aererigtic Curvas. Adjustment af the rf drive valtage t0 astain tha specified plate current at the
gpacified bias and plate voltage 1§ aggumed. 1f this procedura is followad, there will be little
yariatian in Qutput power when he tube i3 replaced, EVER though thare inay be sone variation $n grid
current, The grid current Which occurs when the desired plate Cureent 15 obtajned 15 incidental and
may vary from tuba to tubd, This current variation causes no performanca degradation proyiding the k

gircuit malngaing the correct ¢rid/cathode yaltage in the aresence of the current yaristion, i
e — _ q.

AP PLICATION

YECHANICAL 5000 Feet Plate Flow Prass.
Diss. Rate Orop i
MOUNTING - The YC166 should be mounted vertically, Watts CFA [n,Water {
hage up aor down, B&nd shauld be protected from 2000 a9 0.1
vibratian and shock, The tube is designed to be 3000 a0 0‘4 i
poitad directly to The chassis (by the grid 4000 188 11
fiange) 1na eguipment dasigned for dc and rf 5000 265 2'5 .
grounded grid gircuit configuratien, The mounting * f
may be insulated for other circuitry., A flange 10,000 Feet Plate Flow Press, .
with threaded holgs is provided for 2 Toweinduct= Pigs. Rate Drop 9
ance cathoda cennection. R similar provision 1% Aztts CEM In.Hater
mide for the heater connection. 2000 50 0.1 ’
STORAGE « If a tune is ta be storad as 4 §pard it iggg 1,33 ?; 3
should be kept in fts artginal shipping certan, 000 108 3'0 + 1
with the arigind] packing matarial, to minimize * - I'H
the possivility of nandling damage. inlet Alr Temperatura = 50°C I ;
COOGLING - Forced-air cooling nust ba provided %0 Sep Level Ela“ FR::: ;r:ss. " £
maintatn the ancde core and seal temperatyres " 3 Ha::; CFH [; ?iat " - .
«afe tamperature, Data ars shown for cgoling atr ) -Hater -
at 28°C, 35°C and £6°¢, sumnar{zing minimum re- x00 40 0.1 L
quirements €O 1imit tubé temperatures to Z25°C., 1000 © 90 0.3
The pressure orop Tigures are approximate, 4000 . 185 1.3
a1 : , 000 260 3.t
alat Air Temperature = 25°C
Saa Loval Prite Flow Press. 5900 Teet bace ;;:: Er""
Liss. Rate Crop AR . areP .
vates CEM In.water watts CFM In,uaser
R = 2000 80 0.1
2000 bt 9+ 3000 110 0.8
2000 115 0,3 e 400 38
5007 Zlo 2.2 ' !
5000 Feet atata Flow Prass . 10,900 Feet Plate !;1ow E:ess.
== Diss.  Rate Drop e iy °3
Watts CEM Tn. Wazzr WaTes CFM In.Water
2000 1t §.2
goud 3 g.1 3000 135 2.6
4000 120 0.9 4000 240 1.8
- < ft is censidered goevd anginearing praciice o J&-
10,009 feet gl:;e I:lg: E::;"‘ stgn for 3 naxinun anode cora temparatura of 223
Watts CFH 1n.Wazer G, and t‘-_zmpzr'uur'E-senS‘lt‘lve pafnts are availanie
s 2N PHEEL L for cheexing basg and sa4l temperatures hefore any
2002 48 2.1 design 3§ fieallzed, 1T s also consigered good
;030 g5 Yo fr practice 15 3low for variables such as direy air
460 16 1.4 filters, ri sexl heating, and the fac: that the
5¢0C 2€8 2.3 ansde cooling fins may not be ¢lean if whe tude

nas Segn in service for some tengen of tima.

let Al apa B = 157
Inter Alr Temparature = 287C EIMAC App)ication Bulletin 420 titied TEMPERATURE

Sea Leval Plate Flow Prass. WEASUAEMENTS #1TH EIMAC POWER TUBES discusses this
Diss. data brep supsget and 13 available on request.
- !
AT er LPLLTEN Eorced 3ir coslfng of the nase 15 21sa ragul red,
2300 35 o, witn afr directed past the seal areas, 4n air ins
3900 75 G.3 Lerlgek systam should be used to automatically
4470 130 0.9 reeva 317 voltages from the tuhe ©n case of even
joco 189 1.7 partial failure of the htune copling air. Air flow
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must be applied befare or simultancously with the
appiicattion of power, including the tude heater,
dnd sheuld normally be maintained for several
minutes after power 18 removed for tube cooldown,

ELECTRICAL

ABSOLUTE WAXIMUM RATINGS - Vaiues shown fop aach
type of servica are basad &n the “abselute systen”
&nd are not to beé gxceeded under any service con-
dit{ons. Thase ratings are limiting values outsida
which servicaability of the tube pmay be impaired,
In order not to excee¢d absolute ratings the equip.
ment designer has tha respoasibility of determin-
ing an average design valuve for each ratisg below
tha absolute value of that rating 3y ¢ safety fac-
tor 5o the absolute valuas will never be exceaded
under any usudl conditions of supply-voltage vard.
tien, load variation, or manufacturfag variatfoen
?n the squipment 1tself, }t does not neseysari?
follow that combinations oT‘FEEETEEET?EFTﬁEE‘?EY%
Tha§ can be attained sinultancously.

MIGH YOLTAGE - Nermal operati+g voltagas used with
this tube are deadiy. Equipment must B¢ destigned
?rcperlg and operating precautions must Be fol-
awed, Design equipment 50 that no one can tome in
contact with hign voltages. fquipment oust inc!ude
safety enclosures for the high-voltaga ctrcuits
and terminals, with {interlack switches to apen
primary cfreuits of the power supply and tg dis-
cherge highevoltage c¢apacitors whenever access
¢oors are opened, The Tnterlock swit¢hes myst not
be bypassed or "cheated® to allew operation with
dccess doors opad, Remember HIGH VOLTAGE CAN KILL.

HEATER/CATHODE UPERATION - Rated heater voltaga
for the YC135 {s 15.0 volts, as measured at the
base of the tube, and short-term veriations sheyld
be limited to plus/minus 0.75 volt far good
Yife ans consistent performance,

Pulse current capab!lity of the YC155 1s dependent
oA cathode témperature, which in turn 1§ dependent
on heater voltaga., For most consistent parformanca
in pulseqd rf service regulation of thy hestar vol-
tage to Uimit variatien to plus/minus one percent
is recommended.

Heater voltage should ba measured with 2 known
accurate RMS~respoading meter,

This tuoe te destgnad for normal commercial sas-
vice, where ona filament on/off cycle 1s antieis
patea per day. Cantact SIMAC Appliéatign Enginegr-
ing 1f more daily cn/off cycles are axpectad.

CATHODE WARMUP/COOLDOWN TIME - It is recommended
that heater voltage 2e agplied for a minimum of 6
minutes before anodes voltagz and deiva voltage are
ipplied, to 27lew fer proper sonditioning of tha
cathode syrface, 1t 15 2150 recommended that after
211 voltages sre removed from tha tude that air
¢201¥ng be allowed to run for saveral minutes to
allaew for proper cooldown,

INPUT CLRCUTT - When this tube is dparates as a
grounded.grid rf ampiifier, the use of a resonant
tank in the cathode circutt 13 recemmendad to ob-
tdin greatest Vineirity snd power output. For bect
results witn a single-anded amplifigr it 1% $4g-
gedted thit the cathode tank cireuit operate 4%t &
"Q" of three gr more,

GRID OPERATION - The maximum rateq de grid bias
voltage for thg tuve 15 -230 volts and the maximum

AM ITHHOVAETIVE AMERICAN MFG

514 476 4@a3z

YCi156 w

grid dissipation is 2% watts, The maximuh fnstant-
aneaus gridfcathode voltage must nob exceed 425
volts, and averige grid current should never ex-
geed 100 mAde. .

ta normal applications the grigd dissipation will
not approach the maximum rating. In applieations
where pulse duration axceeds 100 Ms or duty factor
is high, the electrods dissipation ratings may
prevent attaining peak plate current substantially
ever the de rating. .

Guide cathode tubes may exhibit reverse grid cur-
rent, Protactive circuitry for detection ofi aver-
102d and fault conditions should be capable of
accepting cyuprant flow in elther direction. This
type of circuftry is necessary to prevent exces-
sive grid gdisstpation and resulting tube degrada-
tiea which can oeeur if proper oputput {plate)
tuning or lgading ¥s lost dua to fiflure in the
tyned circutt or failure in the load.

A protective spark gap such as the Siemens #81-
(148 connected betwean the cathede and grid will
help protect tha tube fn the event of an interaa)
arc. A maximum of four (4) joules total energy may
be permitted to dissipate iat0 a grid-cathode arc.
Amounts {n axcess of this will permanently damage
the tathode or grid Strycture., Addftionil infor.
mazion 15 given in EIMAC Application Bulletin #17
iitled FAULT PROTECTION, available en request.

C¥ OPERATION - Normal Class € sparation is aot
permitted, Cperation should De ?es?%??f@&?ﬁ??ﬂ?i?
A, AB and B service. Uperaticn 1p pujsed Class ¢
T permissible oniy with Tow duty and short dura-
tion service. : -

ANODE CURRENT =~ For pulse serviee, efther as a
switch tubs pulse modulator or voltage regulator,
an anod¢ currant (during the pulse) of wp to &7
amperes ds available, Peak cufrent c¢4psbility,
pulse durstion, and duty factors are interrglatead
and the PULSE OBRATING crart should be consulted.
To use this chart, enter with pulse duration ang
note the intersection with the desired pulse anode
current,’ At this 1ntersection resd off values of
meximum duty andfor puisa prepatition rate,

The pulse derating chart 1s infended to allow se-
lection of operating parameters which give 3 rea.
sonanle tube V{fe, Oper2ting under expzrimental
combinations of maximum plate curramt and pulse
guration whieh are sutside the ranges of the ehart
Ray giva usaful results at Tow repetition rates,
with a reseiting tube life commensurate with that
type of pperation.

New designs ustng %ubey 1A pulse applicatipas
should fnciude consideratfen of tube~to-tube per-
fornance variatiens which may affect gquipment
performance,

PLATE JPERATION - The amode of the YC158 45
ngninally rated for 5000 watts with forced-air
¢ooling, In pulsa service the avarage anoce dfs.
sipation may 24 caleulated as the produst of pulse
anode qurrent, pulse tude-voltage drop during con-
duction, and the cduty fa¢tor. Actual dissipation
nay often exteed the caleulatea value, 1f pyulizo
risa and fall times are appreciable compared to
pulse duraticn. This occcurs because long rise and
fatl times pliow plate current to flow for longer

-paricds in the high tybe-voltage d¢rop regien,

FAULT PROTEZTION - A1} power tubes operate at yol-

F.G@q
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tiges whicn can cluse Sgvere damage in the avent to contrpl the sctual capacitance. values within
ot an arc, especially in cases where large amoufts tne tube, as the kgy component involved, thz in-
of gower supply stored energy are involyed. Soma dustry and Hilitary services use 1 sgandard test
means af protection 1s adyised in 211 cases, and procedure 2s degcrided tn Elwctronic Industries

it 13 imperative that & serie$ rasistar be ysed N Association Standard RS-19%. This tegt procedure
the lead from the power supply to Lhe anode cir- eliminates any capacitance reading to "ground”.
cuit to limit peak current and help disslipate the The test 4 gerformed on & ¢5ld tube. Other fac-
snergy in the avent of & tuba or circuft are, A tors being equal, controlling intermnal tude capal-
resistancg aof 10 anms, with at Tgast a 100W rat- {tance in this way normally assures good 1nter-
ind, in the positive D1atq power supply lesd will changesbility of tubes over a periad of time. The
hglp protect the tube in the event of an arc. A capacitance values shown tn the techaical data are
_¢rowbar circuit which utilizes a high-speed switeh taken in accordance with Stanasrd RS-181. The

tube 1% especially recommended for protection of equipment designer is therefore cautianed S0 make
the YCI56 -n pulee service. allowance for the actual capacitance vilues whu{g
eed 111 exist in his appifcatien, Heasurements sNCu

Coargy dissipated in the event of an arc must be i : !

{imited to no more than 4 joules to prevent damage be taken uith the mounting which r:presepts the
to the tube and ceasequential degradatica {n per- ;gp;?“"":“i;:"” Yayout 1f capacitance valies 7@
tormance. EIMAC Application Bulietin #17 citied ghly signiftcant in the dasign.
FAULT PROTECTION oiscusses this subject ana 1% RADID-FREQUENCY RADIATION

available on request. - Exposure to strong rf

fielde should be avoided, especially at freaven-

i _ cies above 300 MHz, where =nergy absorptian by ths

. VHF QPERATION - Qperation at VAF qhould Dbe <on human tody 18 s|1gn'if'icant. Thg human eye !5 par-

guctad with heavy plate loading and tag Towes?t totularly seasitive, Prolonged exposure to ot
drive power consistent with satfsfactary perform- ry 1 9

. radiation shoyld be limited to 10 milltwatts per
v, Toria Greferaate s apurate st U qnty carttaer (eumton R ety

: . ind Y,
driving power wil] be grester than the tysical Rdministratiop (OSHA) standard) 1t is generally

; accepted that exposure to "hign levels" of rf
values snown on page 1 becsuse of nigher circuit Sdiation can result in severe injury, inciuding

101385, b1{ndness. CARDIAC PACEMEAXERS MAY BE EFFECTED.

INTERELECTRODE CAJACITANCE - The actual internal
{ptarelectroda capacitincd of a tube is influenced
by many variablas 1 most applicatiens, such 43
stray capacitance 10 the echassis., stray capaci-
tanca between twbe terminals, and wiring effects.

SPECIAL ARFLICATIONS - When it 15 desired %0 oper-
ate this tube under condittons widely diffarent
from those listed here, write 10 varian EIMAC,
attn: Product Mandger. 401 1Ingusterial wWay, 32n
Carlos, CA 34070 U.S.A.

QPERATLAG HAZARDS

PROFER USE AND SAFE OPERATING PRACTICES WITH RESPECY TO POWER TUBES ARE THE QESPONSIBILITY of EQUIPMENT
MARUFACTURERS AND USERS OF SUCH TUSES. ALL PERSONS WHD WoRX WITH OR ARE EXPOSED 70 POWER FUSES UR EQUIP-
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIUNS TO PROTECT THEMSELVES AGAINST POSSIBLE SER10VS
BODILY INJURY. DO NOT BE CARELESS ARQUND $UCH PROCUCTS.

The cparation of this ‘type may involve the tallawing hezargs, any e¢ner of whigh, in tnhe apsence of safe
operating practices and pracaytiaons, ¢ould result in sertous harm to pvrsunnel: .

s, HIGH VOLTASE - Normal operating veltagas can 58 shoyld be aveided, evan at relativaly low
deadly. Remembser that HIGH VOLTAGE CAN KILL. frequencies. The dangers of rf reaiation ard
nare severe at WJHF and microwave frequencies
B, LOW-WOLTAGE WIGH-CURRENT CIRSUITS -  Parsonal ang can cause serfous bedily gnd &ye injuries.
iawelfy, Such 3s rings, shouid not be wWorn whan CARDIAC PACEMAKERS MAY nf EFFECTED,. .
working with neatar contacts or coanectsrg as a
shart circuit can produce véry migh currant ind 4, HOT SURFALES - turfaces of tubei Lan reach
meiti{ng, resulting in sgvere burns, temparatures of gayeral hundred °C 3nd ceuse
serious burny 1f tpguched for several minutes
c. aF RADIATICN - Expasure to stroag rf fields after all power is remdved,

piezse review the detalled goerating nazards sneet anclosad with each tube, oOr recuest 2 COPY from:
varian EIMAC, Fower Grid Applicatien Enginearing, 301 Industrial Way, San Carlog CA 940790.

14 476 4003 F.a1
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PLATE CURRENT (AMPS) GURING PULSE
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PULSE DERATING CHART, PULSE MODULATQR OR REGULATOR SERVICE

minimem repatition rate, eqspectively,
Refar to secifon ANODE CURAENT on Page J for discussten of this chart,

Solid 1ines represent czonstant repetition rateg. Sasned lines reprasent constant duties.
Do not extrapotate abevs of to the richt of pole

@

Tinag which set boundaries of maximum ancda zurrent and




5295 2000 S1T0A0N — IDVYLIOA QIS OL 31v1d ‘ o

- N )
ol 8 B L 9 5 v £ . — st g

Sl AReaiis — ——a L 0 @
Froitmb sl . g
TR D e voobe ot B
a R N B R AR T EE S — T
Hb T DU BN PN SR P A S .
R ES £15 0 ERREE SR SRy o b SN2 001~/ %
NS A N e A e . o
A0 IR 2 ERR AR ST ARARS FERR ERRRE R ERREE PEON - 2
i ll.nr T . N o ._.“..; O >
3 .mq.mh..ﬁl.l..,lh‘whu....r...:.lwlll. = RS R o -
S 23T Rt S T L e . ps
.-. I N » i ".‘F.A m m
Tm,_ ELR R RERES LN R D T | 00
PRI By N PR P e b s . - . P Liord
Tom. T SR G TR T T I P T n ki in ; <
..\"_H_». A e . ._ ." *_ —. . _.ﬂ . ’.F R ...|."..w|“.\.i| O .u.._.
el T .. : N T T oo
rlrow*. n.L. ] b M i m : . ..ﬂ.’- ..L.I.I...H.L;.u."xl. — V W
Idx :;m 00 R SO _ : . ‘ e
SO NEERRE MR SRRSEE 2 m o’
#__E-“m‘ RSSO SIS _ “ L i
phevisesmn o0 < ¢
i SIS P _ S s
.I;omm - - ﬂllllr..l....T---L EEERELE ~ ao&.“ &
TR MRS S : — N
ﬂmal_t NS AR R ‘ B .
.m...#u‘n.l..\ .u.__-u - , - e ; _ &
mwm%.." T w S I m ) . . 8
T - + Y R I K ! - 7]
R A5 EEE1 EERRE AR . . — -f ons-
{SHIRECSY} [OPUTD PUT  sowmn e v 3 ; -
{sesodury) WeUR) wiRtd N I dhet . il et

b i . . -2 e g - u\ - - . Y - A ....-.”u-‘-..-.\;ww

{muH oIANNOUDE ' 4“;.\ .“\“...Q.;... AR I .LH;..JJM..%JL.

SOISIMILOYHYHO INJHUND INVISNOD |\ Coie 0 B e SRS R el
. TUOtdAL SSIOA DVINIZ Do it AS AR AR SR PN

-]
o




S e AT IEE M IMMHOYATIVE AMERICHK MFG Sl14 47a 4003z
YC156 4.
¢ +
D inpiSN e BaTA
[T MaLiwgygne
' I} - a2l L1 AN AT wiE TR
A | 1934 1ok, 03155 4
f;)—- i Y TN W LT 17t
NG G | 04 L) 2.14
R J el ] ruid Ay LN
— — [ XTI S NNED n‘.?‘g 'l"-f!i
A3§] 4 4d 132.40]122.99
| peeEOe EEREI T EY]
' H .205 [hE]
3.1 boir g, RN (TEX L LT T —
wARI AR AT
L 313 8,041 O3,
[ 76 {3.28p LI IFEICER
[ I'F] 164 230] 3
12 XY
LS ek 1) 1148
3 ars #.33
B
! v
- ¥ T
’ X i
¥ ' " I E‘I Y T
1
* ‘ (U
i " EETC!] ,
Hl i \_.ANQ':E L NEN CIMENSIpNE ARE ROA IREQ
_D i ——— CNLY & ailg NOT RESLLAZE FOA
[ : NEPECTION FrAroses.
’m “ ’i 2 T¥JCONTACY BURFAGR
DS NOT CONTALY
L
%9
ﬁ‘) | A0 FLANCE
L e ——
i A 3

210-24 3 3/3L0. PAN HEAD

MACHINE SEATW, DRASS NI, L, E—

L 770 (OGKWASHER IHTEANAL
ALIGN CENTEA L NES OF FLANGE HOLES
32 HotEs B ThB FOLEY N ROET FTHIN =1n
)

TO0TH 2A, NI, AL,
{8 EACH SUAPLIED )

HEATRR/CATHODS

(4 PLACES

HEATER I J

F.@a4
2




