8560A
. .- CONDUCTION-COOLED
: . TECHNICAL DATA RADIAL-BEAM
| POWER TETRODE

_ 'The 8560A isa ceramic/metal conduction-cooled; extemal-anode radial- ,
_beam tetrode intended for use as an «f amplifier or oscillator or in audio.
" amplifies or modalator service.
The 8560A has electrical characteristics which are similar but not
identical 1o the 72063/4CX2508.
Ariode dissipation is limited only by heat-sink capability, and the tube
is designed for opetation at a heater voltage of 6.0 volts. '

’ GENERAL CHARACTERISTICS?
"ELECTRICAL

- Cathode: Oxide Coated; Unipotential _
Heater: Voltage ... .. C e e raieaaeeaan veeen 68203V
“Current, at6.0volts ... ...... 2.6 A
Cathode-Heater Potential, Maximum « c oo s v venn sy 150 V

Amplification Factor (Average): ‘
Grd-tO-SCIED « v s s s s v aasrrtans s ascnsnsrs caaas s aanan e 5

_ Direct Interelectrode Capacitances (Grounded Cathode)? _ A
Cin.vren P G rinresriansess 165 PF
Cout ...... G he s isassrvev e oaa sy vesssrvisrrasasss 46 PF
CHD v vvvennnanernnsnnens AR e ‘... 0,04 pF

. Frequency of Maximum Rating: :
0 e aren e Mt em e e aa ey wiseaas 500 MHz

4. Characteristlcs and operating values are-based of performance lests. these Agues may change without notice as the result
of additional data or preduct refinement. CP-Eimac, Divislon should be consulted bafore using this Information for final

equipmant dealgn.

2. Capacitance values are for a cold tube as meazured in & gpecial shielded fodure in accordance with Electronics Induystries
Asgocfation Standard RS-191.

MECHARICAL -

Magimum Overall Dimensions: A :
Length...-n..-. e P ear e Gevevencacas 2.4454m; 62.1mm
Diameter. « » « 2 s s » i et Cevereens T . 1,630 in; 41.4 mm

Net Weight .ouoevmrrensnaancas emsaanareereas Ve cean 8.2 0z; 235 gm

Operating Posgition . ... . Cheeaaa M ireetae e arae s O S - Any

Maximum Operating Temperature: o ) '
Ceramic/Metal Seals and Anode COTE .. v v v vennarastsasaannssnoncssnors 250°C

- Cooling: Conduction Cooled : - .
Recommended Beryliium Oxide thesmal link . .. .. TR R .+« - EIMAC SK-1920

Recommended Socket .. .oaes s e e er et .... EIMAC SK-660 Sesies

Bage .ivann-enns et rse e s e s e ssr et an e Special 9-Pin JEDEC B8&-236

986

3 Sumae Division / 301 Industrial Way, San Carlos CA 94070
e iy y ooyt .
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85 60A

. RADIO FREQUENCY LINEAR AMPLIFIER

TYPICAL OPERATION (Fraguengies ta 175 MHZ} .
Clgss AB1, Geld Driven, Peak Envalope-or Modulation Crast

- GRID DRIVEN {558} '
. Glass ABT - Conditions i
) . Plate Valtags v« se. oo« 1000 1500 ZgDO Ve '
. ’ ' Screen Volt®99 -« xs e n ., 350 360 . 360 vdc
MAXIMUM RATINGS - Grid Voltage 1r v s v oo . nv.. <55 <55 55 Vde i
_ ZeresSignal Plats Current, .\ . 100 . 100 100 mAde :
DC PLATE VOLTAGE. 4« 2 vos. 2000 VOLTS iingl Tnn‘g Platg Current . . . Zgg_ 233 258 mc i
PEE . wo-Tong Plata Current . .. .. 1 1 .19 c '
DC SCREEN VOLTAGE 4 v e v o avn. 400 VOLTS - Single-Tone Scresn CurréniZ . . 10 r'e S mAdc
DCOGRAIDVOLTAGE . cncevnr o -25¢ vOLIS TwosTone Screen Cuffﬂﬂ.‘a R :I- 2 -1 -2 mAde
 DEPLATE CURRENT v wvv s -nn.- 9.25 AMPERE . 323'"}73"?, (‘i;i?tf;urzremz - 53 sg sg mAdc - ‘
; . rf.Grid Voitage2 . .. ... - v |
PLATE DiSSlPﬂ.ﬂON Y EERR s&a CODLING NOTE Plat& Output Powel' e 120 215 aw W !
SCREEN DISSIPATION ., . v o e v v i n s 12 WATTS . Regonant Load Impedance- . .. 2000 3000 4000 £} .
GRID DISSIPATION (v sasuvensns 2 WATTS 1. Adjust to specified zero-signal det piate current.
’ 2, Approximate value.
'RADIO FREQUENGCY LINEAR AMPLIFIER YPICAL OPERATION [Frequencies 10 175 i
. ¥ 1]
, GRID-DRIVEN, CARRIER CONDITIONS ae3 ARy, Grid Drive _
Tlass At Plate Voltage . « . . ro s+« 1000 1500 2000 'Vdo
) Streen VOREGS. o4 vy ... .0, 350 360 350 Vdc
\MAMMUM RATINGS Grid Voltage b coee vy -ny =85 85 =58 Vde

2aro-Signal Plats Curremt . . ., 100 - 100 100 mAdc

: ' Carrier Plate Cument . ... ... 150 150 150 mAd
DG PLATE.VOUTAGE. s v+« « <<+« 2000 VOLTS  Carriar Scraon Cutrent + 1 +... -3 ~ 4 -8 mAde

DC SCREEN VOLTAGE .....«:0-. 400 VOLTS Peak rf Grid Voltage2_ . ... .. 25 .25 2B v
DC GRAID VOLTAGE «vcuveseras- =250 VOLTS Piote Gutput,Power .. ....... 30.. B0 85 W
- DCPLATECURRENT 4 o0 vea v ooas 0256 AMPERE -

PLATE DISSIPATION . . .+ . - . « S08 COOLING NOTE 1, Adjust to specifisd zero-signal dc plate current
. SCHEEN DISSIPATION « v c e s as v o 12 WATTS
GRID DISSIPATION ..o c-inees 2 WATTS 2. Approximate value.
RADIO FREQUENCY POWER AMPLIFIER - . TYPICAL OPERATION(Frequencies 10 176 MHz} | 500 MHz
OR OSCILLATOR o  Plate Voltags. . . . ... 590 1000 1500 20002000 vdo
" Class C Teiography or FM Telgphony | Streen Voitsgs ..... 250 250 250 280 00 Vde
[Key-Down Conditions) Grid Voitage « . v+« - . -390~ -90° S0 90 =90 vde

Plate Current, ... .. 250 260 2850 2501 250 mAde

- Screen Curent?. ..., 45 38 21 18 10 mAdc

MAXIMUM RATINGS Grid Currantl. .. .. .. 35 31 28 26| 25 mAdc
Peak of Grid Voltagel. . 114 114 112 12y ---

: sed Drivi
D PLATE VOLTAGE « + o s v essn e 2000 VOLTS  “poerter i o 4025 32 23| --

v
w.
0C SCREEN VOLTAGE.. e s 1+« + 4+~ 300 VOLTS Plats Input Power . . .. 126 Z50 375 500) 500 W
DC GRID VOLTAGE -«rresasenrsa #250 VOLTS Flate Oitput Power . . . 70 130 280 350 226 W

.60 60 60 8a|5
OC FATEGURRENT - oo v v s oo s 025 AMpERE Oor VOImEe - .o 80 60 60 80] 85V
PLATE DISSIPATION .. ... .. See COOLING NOTE

SCREEN DISS'PAT!ON LR A i i LI 12 WA'ITS 1. Apprnxima‘la Valuﬂ-
GRID DISSIPATION . ... v-vaveas 2 WATTS ’

2

COOLING NOTE: Wnen using the SK-1520 BoO thermal link betwaen the ancde and heat sink, the meximur ailowable
thermal gradlent from the hottest part of the snode to the heat sink is 1.8°C per watt of ancda disgi-
pation. Example: Maximum anode temparature = 250°C; maximum heat sink temperature for 200 wans
of anods dis'sipation is then 250¢C- ?O?W = 148°C

£°d ETIGON
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. PLATE MODULATED RADIC FREQGUENCY POWER . TYPICAL OPERATION (Frequencigs t0 175 MHz)

. AMPLIFIER-GRID DRIVEN _ ,
Class C Telepnony {Carriér Conditiong! - Plate Voitdgas ..o a0 - .o B0OD- 1000 . 1500 Vde E
. Sereen VoItBge. . . . . ... ..+ 280 260 250 Vdc :
. AT
. MAXIMUNM RATINGS . . Grld Voltaga ... ...0re.., =100 <100 100 Vdo ‘
DG PLATE VOLTAGE . . o4 wo v naa - 1500 VOLTS Plate Current .. oo o v v o , 200 200 200 mAdc
DC SCAEEN VOLTAGE -+ v v voses 300 VOLTS  Sereen Curentd ,..w..v... 31 2 20 mAde |
D R OLTAGE .. .iiiillll. .80 voLTS - GrdCurentd.....c.s... 15 18 14 mAde |
DG PLATE GURRENT - o v v+ v+ »vo. 020 ANPERE  Peak rf Grig Vottage ....... 118 112 137 ¥ }
PLATE DISSIPATIONT, . . ..., Sea COOLING NOTE  Calculated Driving Power . ... 1.8 1.7 1.7 W :
SCREEN OISEIPATIONZ. . v vu s oo n 12 WATTS Pigre Input Power . ... ... .. 100 200 300 W |
_ GRID DISSIPATIONZ o vcnverenne 2 WATTS Plate,Output Power ,,...... 60 145 235 W g
"4, Corresponds to 250 wars at 100% sine-wave modu-
lation, '
2. Avarage, with or without moduiation, 3. Appraximate vale.
AUDIO FREOUENCY POWER AMPLIFIER - TYPICAL OPERATION (Two-Tubes)
OrR MODULATOR . '
Crgs AB. . Gris Driven (Siausdidal Wavel Plgte Veltage . . . ... .. v ... 1000 1500 2000 Vde
:  SCreen Voltago . uu o s e u e . 350" 350 - 350 Vdc
Grid Voltage1/3..,....... =85 <65 -85 Vdc

MAXIMUM RATINGS {Fer Tubal Zerg-Signal Flate Current .. .. 200 200 . 200-mAdc

Max Signal Piate Curreat , ., . 500 500 500 mAdc
DC PLATE VOLTAGE . -+« e s vv v 2000 VOLTS Max-Signal Screen Curentl, .. 20 16 10 mAde

DC SCREEN VOLTAGE (. cvnnenns _400 VOLTS | Max Signal Grid Currentd.. . 0 o] 0 mAde
DCGRIDVOLTAGE .+ i can s anrr s -250 VOLTS Paak af Grid voltageZ . ... v . 50 50 50 v
OC FLATE CURRENT . o v ¢ v+« s« - - -+ D:25 AMPERE Paak Driving Power . .,.:.. 0 - 0 Ow

" BLATE DISSIPATION . « . . . - . Sse COOLING NOTE Plate Input Power ., ....... 900 750 1000 W

) Plate Quiput Powar -. . .., ... 240 430 600 W
SCREEN DISSIPATION . . ovvvanen. 12 WATTS Load Resistance

GRID OISSIPATION .y .cmarsnavss 2 WATIS {plate.to platel o .......3500 6200 8500 Q

1. Approximate value. . .
2. Per Tubs. 3, Adjust to give stated zaro-signai plata current.

NOTE: TYPIGAL OPERATION dumta are shiained from direc measurement ar by catculation trom published character -
istic cutves. Adjustmen: of the rf grid voltage to obtzin the specified plate current at the specified bias,
seraen ond plate voltapes is assumed. If this procedure is followed, thare wlll be [ttle variaricn in output
power when the wbe is changed. svan though there may be soms varibtion in grid and screen current. The grid
and sireen curren(s which Tesult when the desired plate current is obrained ara incidentsl end vary from tube
1o tube. Those curfent varigtions csuse no difficulty 56 long as the girguit maintains the’ correct voltege in
the presance of the varistions in current. In the case of Cjass C Service. if grid bias is obtained principally
by means of g grid resistor, the resistor myst be adjustable 1o cbtain the required bias-voltage-when the -
careect rf grid voltage i5 applied.

RANGE VALUES FOR EQUIPMENT DESIGN Mia  Max.

Heater Current, 81 6.0 VOIS + .o v v v s sasarasrannracrstoronrnns 23 29 A
Interelecttode Capacitances (grounded cathode) 1 ‘
Cifi v v vevventotasanssnansaanosassssosnss heeaneea.. 142 17.2 pF
Cout.,...........................-....._...';;....-.... 40 5.0 pF
_Cgp...................-..‘...:.......‘.;'...'.'.....'.- «-- - 0.06 p¥F
Camode‘Waﬁnup"Time-....'.........'................._....... 30 - --- sec

1. Cepacitance values ara for & cold twbe as measured in a speciel shialded flxture in accordance with EiA Standerd
AS5.191, {S56 ARPLICATION NQTE on Capacitance)

P d ET6 0N
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85 60A

"MOUNTING & SOCKETING - The B560A may be

. mounted: in any- positiom,-but-its mounting is nor- .

- and- Yocation. Where possible, the socket can be

mally controlled by the heat sink wonfigwation

mountéd on a brackst which in turn is mounted to

. the- heat- sink so-that the-one sink will act for re- .

moval of “heat from the tube anode and also the

" tube base. The EIMAC SK-1920 beryllium oxide

{Be0) thermal tink is availebie -for nse between
the tube anode and the heat sink. BeO is a cera-

" mic material ‘which exhibits high thermal. conduc-

tanee, similar. to aluminum, and high -electrical
resistance -and-low loss typical of ceramics. Pro-
perly instailed, it provides a low thermal resis-
nce path allowing the.anode heat to be transfer-
red to the heat sink, while providing electrical
“solation . between the anode ‘and thé sink.
The EIMAC SK-660 series of sockets are de-

_signed for use in heat-sink applicdtions. The -

SK-660 and SK-660A both use a high-alumina

“eeramic hody, while the SK-661 and the SK-661A&

_ use & BeO body. The SK-661A includes a bracket

which is addptable to some’ heat-sink design-apr
plications.

VIBRATION & SHOCK - The 856CA is capable

" of satisfactorily withstanding ordingry shock and

- norma] hdndling. The tube will fumction well .in -
automobile and truck mobile installations and-
" gimilar environments. However, when.shock amd- - -

vibration, such ss encountered in shipment and

vibtation more severe than this are expected, it
is suggested that other, more rugged, EIMAC tabe
types be ¢onsidered.

COOLING - This tube is designed for uee in a

.- conduction-cooled system, where the anode is in

direct intimate contact with a heat sink, or

. coupled to the heat sink by means of a Be0 ther-

mal fink. The heat sink in turn can be cocled by

_natural (free) convection, forced-air convection,

liquid cooling, or 2 combination of these metheds.

_The design choice is determined by the tube ap-

plication, but in all cases the cooling system
must maintain the anode and the ceramic/metal
seal temperatures below 250°C.

. Intitacy of contact and pressure are two fac-
tors which will effect transfer of heat from the
tube snode to the heat sink, whether direet or
through a thermal link such as the EIMAC SK-

1920. A good thermally conductive compound

should be used in the interface between mating
patts to.reduce. thermal resistance of the joints.

S °d CI6 0N

APPLICATION

Exemples of commercially available tharmal joiat
compound.are;.

WAKEFIELD 120 - Wakefield Exgineering Co.,
Wakefie’ld, Mass. 01880,

~-DOW CORNING 340- Pow. Céruin,g..Corp.,
deland Mich. 48640

ASTRODYNE THERMAL. BOND 312 - Astro-
dyne Inc., Butlington, Mass. 01803.

G.E. MSULGREASE G641 - G.E. Company,
Cleveland, Ohio 44117, :

. The method of fastening the tube to the heat
sink should provide reasonable compression to
reduce interface thermal esistamce. When it is
desired to insulate the anode fram the heat sink,
the EIMAC SK-1920 themal link is recommended,
as it is the correct size and thickness to match

the physical and electrical characteristics of the -

8560A tube.

Sotketing is accomplihed - with one- of the-

units mentioned carlier, mounted so as to provide
a path for heat from' .the base of the tube toa

‘heat-wink surface. The desigher is cautioned to
allow  for some lateral-movement im the socket-

mount, and to make sure the anode {or ancde/
thermal ligk combination} is flat against the heat

- sink before the socket mounts are tightened, or

heat trensfer may be seriously-affected.

" In all ca=es, tempetature of thetube anode and
the cersmic/metal geels is the limiting factor,
and"the equipment-designer is encouraged to use
temperature-sensitive paint. or other temperature-

‘sensing devices in coanection with any equipment

design before the layout is finalized.

HEAfER - The rated heater véltege for the

. B560A. is. 6.0 volts.and.should be maintained as

closely as practical. Short-time cbanges of 210%
will not damage- the tube, but yariations in per-
formance must be expected. The heater voltage

must be maintained within £5% to minimize these

varjations and to obtain maximum tube life.

At frequencies above approximately 300 MHz,
transit-time effects begin to influence the cathode
temperatare. The amount of driving power diverted
to heating the eathode by back-bombardment will
depend “on frequency, plate current; and driving
power. When the tube is driven to maximum iaput
as & Class-C amplifier, the heater voltage should
be reduced according to the following table:

Freguency (MHz) Ef (Volts)
300 or lower 6.00
301 to 400 - 5.75
40} to 500 " '5.50

MWIIXIAD WdZA = 2 PEAP e " AHLL
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excessively high emission currents. The maxis
mum rated dc input current is 200 mA for plate-

- modulated eperation and 250 mA . for all other

ivees of operation except pulse. .
The cathode is intemally .connected to the

, four evep-numbered base pins and all four of the
worresponding . sacket terminals should be used

to make connection to the extemal circuits, At

' radio frequencies it is impottant to keep the

cathede leads short and direct and - to use con-

ductors with latge dreas to minimize the indue- -

tive reactances in serles with the cathede leads.” -
It i recommended that rated heatervoltage be- . .

applied for a minimum of 30 seconds tefore other -

operatmg voltages are applied. Where the. circuit
" design requires the cathode and heater to be op-

- eratetd at different potentials, the rted maximum .

heaterto-cathode voltage is 150 volts regardless
of polarity. _ '

GRID. OPERATION - The maximum mted de
gid bias voltage is -250 volts. and the maximum
grid. dissipetion rating is 2,0 watts. In omdinary

"audio and vadio-frequency  amplifiers the. grid

dissipaticn usually will not approach the max-
imom rating, At operating frequencies above the’

100 MHz region, driving-power requirements for

amplifiers. increase noticeably. At 500 MHz as
much as 20 wetts of driving power may have to
be supplied. However, most of -the driviig power
is ahsorbed in circuit losses other then grid dise

sipation, so that grid dissipation is increased -

only. slightly. Satisfactory 500 MHz operation of

" the tabe in & stable amplifier is indicated-by

gridecumrent values below approximately 15 mA.
The gtid - voltage required by -different tubes
may vary between limits approximately 20% above

and- below the center valve, and means should be .
provided in the equipment to sccommedate such -

vatiatiom. It is especially important that varia-
tions bletween individual tubes be compensated
when. tubes ste operated in pamallel or push-pull
circuits, to assure equal load sharing.

The magtmum permissible grid-circuit re-
sistance per tube'{s 1|00,0ﬂﬂ ohms. .

SCREEN OPERATION - The maxigum, rated

power dissipation for the screen js 12 watts, ana

the screen input power should be kept below that

level. The product of the peak screen voltage

and the indicated dc screen current approximates

the screen input power except when the screen
curent indication is near. zero or negative.

9°d ET6'0N

the peak screen voltage is equal to the de screen
voitage.

When signdl voltages appear between screen
and cathode, as in the case of scm,n-modu!ated

amplifiers or cathode-driven tetrode amplifiess,

the peak screen-to-cathode voltage is the sum of
the dc- scieen voltage -and- the. peak ac or o
signal voltage applied to screen or cathode.

Trotection. for the screem-should -be provided.
by an overcurtent relay and by intestocking the
screen - supply so-that plate voltage must be ap-
plied -before. screen -voltage .can he applied.

The scregn current may reverde under certain
conditions and produce nagative curreat jndica-
tions on the screen milliammeter. This is a nor-
mal characteristic of most tetrodes. The screen
power supply should be designed with this char
actasistic in mind so that the correct operating
voltage will be maintained on the screen.under
al]l conditions. A curren¢ path from screen to
cathode must be provided by a bleeder resistor,
gaseous voltage repulator tubes, or an electron
tube shunt regulator connected batween screen
and cathode and arranged to pass approximately
15 milliamperea per connected screen, An elecs

tron tube geries regulator can be used only when-

an adequate bleeder tesistor is provided.

Self-médulation” of the- screen in plate-mod-

ulated tetrode amplifiers using these tubes may
not be satisfactory: becsuse of the screen-voltage.
screan-current charactetistics. Screen modulation

from-a terfiary-winding-on. the modulation tegns.

former or by means of a small separate modulator
tube- will usually .be more satisfactory. Screen-
voltage medulation factors between 0.75 and 1.0
will-result in 100% modulation for plate~modulated
tf amplifiers using the 8560A.

PLATE OPERATION - The maximum rated
plate dissipation power is 250 wetts. In plates
modulated applications the carrier plate dissi-
pation power must be limited to 165 watts to
avoid exceeding the plate dissipation rating with
100% =ine wave modulation. The maximum dis-
sipation rating may be exceedéd for brief periods
during circuit adjustment thhout damage to the
tube.

MULTIPLE OPERATION - Tubes operating in
parallel or push-pull must share the lead-equally.
It.is good engingering practice to provide indive
idual metering and individual adjustment of bias
or Bcreen voltage to equalize the inputs,

JHNIAXIdD T WAPB:2 pERZCE CAHLE
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8560A )

Where overload protection
should be repeble of protecting the surviving
tube(s) in the event thal one tube-fails,

YHF OPERATION - The B8560A i= suitable
for vse in the VHF region. Such operation should
be_conducted with heavy .plate loading, minimum
bias, and the lowest driving power consistent
with satisfactory performance. It is often prefer-
able to operate at a sacrifice in efficiency to
obtain increased tube life.

DANGER-BERYLLIUM OXIDE CERAMICS (BeO}
Do not alter, grind, lep, fire, chemically clean, of
perform any other operation on the SK-1920 Beryl-
lium Oxide thermal link used with the 8560A or
any other eguivalent section of BeD wsed with
the 8560A. Norme!l use of Beryllium Oxide cet-
emics parts is not hazardoys, but the user is eay-
tioned that breathing amall quantities &f the dust

or, fumes frem Beryllium Oxide can seriously

injure or kill.

HIGH VOLTAGE - The B560A operates et volt-
- ages which can be deadly, and the equipment
must be designed properly and operating pre-
cauntions muat be followed. Equipment must be
designed so that no one can come in contact with

high voltages. All equipment must include safety
enclogures for high-voltage circuits and terminels,

" with inteslock switches to open the primary cir-
cuits of the power supplies and to dischacge high
voltage condensers whenever accees dooms are
opened. Interlock switches must not be bypassed
or ‘‘cheated’’ to allow operatien with access
doors open. Always remember that HIGH VOLT-
AGE CAN KILL.

is provided, ir-

- The test is performed on a cold tubs.

- time,

NO. 916 P.1

INTERELECTRODE CAPACITANCE - The
actual internal interelectrode capacitance of a
tube - is influenced. by meny varisblea. in most
applications, 'such ‘as stray. capacitance -to ‘the -
chassis, capacitance added by the gocket used,

‘stray capecitence between tube-terminals, -and -

wiring effects. To contrel the actual capecitance
values -within the tube, as the.key. component .
involved, the industry and the Military Services

use -2 standard test procedurs .as described. in

Electronic Industries Association Standard

RS-191. This requires. the use. of specially con-- |

structed test fintures which effectively shield

_.all externsl tobe leads from easch other and

eliminates any capacitance reading to ‘‘gronnd”’,
Other

factors being equal, controlling internal tube

capacitance in this way normally aseures good

interchangeability of tubes over a period of

ferent manufactuters. The capacitance values

.shown .ia the mamufacturer’s technical data, or

test specifications, normally are taken in ac-
cordange with Standsrd RS-151.

The eguipment designer is therefore cau-
tioned to meke aNowance for the actual capaci-
tance values which will exist in any normal
application, Measurements should be taken with
the socket and mounting which represent ap-

-proximate fina] Iayout”if eapacitance values are

highly significant in the design.

SPECIAL APPLICATIONS - Jf itig desired to operate
theése tubas under conditions widely different from
those pgiven here, write to the Application
Engineering Dept., CPI Pimac Division, San Carlos,
Calif, 94070 for information and recommendations.

even when the tube may be made by dif-

!
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