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7110, 7111, 7112

TUNABLE MAGNETRONS

Integral Magnet
Forced-Air Cooled

8500 - 9600 Mc
For Pulsed-Oscillator Service
TENTATIVE DATA

230 Kw Peak
Power Qutput

RCA-7I110, 711!, and =7112 are tunable magne-
trons intended for pulsed osciilator service at
frequencies between 8500 and 9600 megacycles per

second. They offer the advantage of providing

an adjustable frequency for radar equipment with-—
out requiring appreciably more space than that
occupied by a fixed-frequency magnetron having
comparable power output.

These three magnetron types differ only me-
chanically inthe location of the tuning controls
and the micrometer-type indicator provided to
facilitate frecuency calibration of each tube.

Trademark(s) ® Registered
Marcals) Registroda(s)

Type 7110 utilizes a knurled tuning knob
equipped with a locking nut. On type 7111, the
tuning knob must be pushed in to engage the
Type 7112 tnot illustrated}
features a2 tuning shaft which permits the use of
2 remote control for adjustment.

tuning mechanism.

Each of these types operates with high effi-
ciency and with ful! power ratings at pulse du~
rations up to 2.6 microseconds., Each type has a
maximum peak input power ratingof 630 kilowatts,
a maximum peak anode voltage rating of 23 %ilo-
volts, and a maximum peak anode current rating
of 27.5 amperes., When operated at a peak anade
current of 27.5 amperes, corresponding to a peak
anode voltage of about 22 kilovolts., Each type is
capable of giving a peak power outout of approxi-
mateiy 230 kilowatts.

The design of the 7110, 7111, and 7112 fea-
tures excellent stability at a high rate of rise
of ancde voltage and provides good spectrum
shape, low pushing figure, good frequency sta-
bilization, low thermal drift during warm-up and
after tuning, and a relatively uniform power
output over the c¢perating frequency range.

RCA-7410, =711, and -7112 are ruggedly con-
structed. ©Samples of their design have with-
stood a shock impulse of 30 g for a period of il
milliseconds. Furthermore, these types exhibit
a negligible amount of frequency modulation
under vibration accelerations of 2 g from 50 to
500 cps.

Employed in these types are: an axial
cathode having good structural rigidity; a getter
to maintain a high vacuum and minimize any ten-
dency toward arcing after a periodof storage;
a double-helical heater to minimize mechanical
resonance of the heater and to reduce hum modu-
lation at the power—line frequency; and an cutput
waveguide which can be coupled to a standard JAN
RG-51 /U waveguide by means of a modified JAN
UG-52A/U choke flange. The output waveguide
flange and the mounting flange are designed to
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permit useof pressure seals. The heater-cathode
stem will operate without electrical breakdown
at atmospheric pressures as low as 600 mm
of mercury.

Types 7110, 7111, and 7112 are electrically
similar to the servo-tunable type 7008,
as to the fixed-frequency type 4450, All of
these types have a similar mounting arrangement.

as well

GENERAL DATA
Electrical:

Heater, for unipotentia) Cathode:
voltage (aC or DC) . 13.75 ¢ 10%  volts
Current at 13.75 volts . 3.15 amperes

Starting Current . . Must never exceed 12 amperes

even momentarily

Minimum cathode Heating Time . . . 2.5 minutes
fraquency. . . e e e e e e 8500 - 9600 Mc
Max i mum Frequency Pul1|ng at

VSWR of 1.5, . . . .o 15 Mc

Mechanical:

operating Position . . . . Y X 3%
pimensions . See DlﬂenStOﬂal Outltne for Each Type
Alr Flow:
fo Ping~-An air stream should be directed along the
cooling fins toward the body of the tube., adequaie
flow should be provided so that the temperature of the
anade block does not exceed 1500 C. Typical air-flow
roquirements are shown in fFig.}.

fo Haater Cathode ferminal--adequate flow should be pro-
vided to maintain the temparature of the heater-cathode
terminal below 1659 C.

Wwaveguide Output Flange. .mMates with Modified JAR

UG-524/U Flange

Heater & Heater-Cathode Connector

with built~in capacitor. Jettron Ko. 9000-C*

or Ucinite No. 115364%*
Tuning Shaft with associated Calidrated Indicator:

Revolutions (approx.) to cover ful)d
range of 8500 to 9600 MC——

TYPE T110. ¢ &+ « v v b v e e e e e e e e e e 12
Type 7T111. e e e e e e e e e e B-1/2
Type 7112. . . . e e e e e 25

Hax imum Torgue (Absolute) at
tuning-range stops . . c e e 200 oz-ia,

Typical Torque between -55°
and +1500 ¢ {Approx ) S 50 0z=-in.
Weight (approx.) . e e e e e e e 12 Ibs

PULSED OSC I LLATOR SERVICE
Maximum and Minimum Ratings, Absolute Falues:
For Duty Cycle up to 0.0011 max.
PEAK ANQDE VOLTAGE . « « « « .+ . . . 23 max. kv

PEAK ANODE CURRENT . PN 27.5 max. amp
PEAK POWER INPUT®. + & & « . . .+ . . 630 max. kw
AVERAGE POWER INPUT. « « o « « « « . 0.630 max. Kkw
PULSE BURATION . v + & & & & & 4 4 & 2.6 max. usec
RATE OF RISE OF VOLTAGE PULSE. . . 200 max. kv/usec

70 min. kv/usec
ANODE-BLOCK TEMPERATURE. . . . . . . 150 max. o¢
HEATER—CATHODE TERMINAL TEMPERATURE. 165 max. 9
LOAD VOLTAGE STANDIHG WAVE RATIO . . 1.5 max.

Typical Operation with Load Voltage Standing Wave Ratio
Equal to or Less than % 05, except as noted:

Vith Duty Cycle of 0.001
Heater voltage . . . . . .. . « . S5ee Text
Peak Anode voltage . . . . . . . 22 22 kv
Peak Anode Current . . 27.58 27.5 amp

Pulse Repetition Rate. . . . . . 800 4000 pPpS
fulse Duration . . . . D 2.5 0.25 usec
RF Bandwidth with worst

phasing of 1.5 VSWR. . . . . . 0.5 H Mc
Side Lobes with worst pnasing

of 1.5 VSWR. . . . . . . P 8 10 do
Pulling Figure at VSwR of 1.5. . 10 10 Mc
Pushing Figure . . PPN 0.2 0.2 Mc/amp
Therma) Factor for any 30°

range of anode-block tem-

perature between -550 ¢

andg 1502 ¢ . . . . . . PPN 0.2 0.2 Mc /oC
frequency pDeviation due Lo

Tuning Backlash. . . . .. 8 ] Mc
Peak Power Qutput (Approx ) 230 230 kw

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Hote Nin, Nax,
Heater Current . . . + « + « + & 1 2.9 1.3 amp
Peak anode voltage . . . . . . . 2 20 23 kv
Peak Power gutput. , . . . . . . 3 200 - kw
Pulses Missing from Total. . . . 4,5 - 0.25 5

Note 1: With 13.75 volts ac or dc on heater,

Note 2: With peak anode current of 27. 5 amperes. for
heater voltage value, see page §

With peak anode current of 27.5 amperes <orre-
sponding to a peak anode voltage in the order of
22 kv, anode-block temperature of 1150 C approx.

pulse duration of 2.5 microseconds, and max imum
Yoad voltage standing wave ratio equal toor less
than 1.05. For heater voltage value, see page 5.

Pulses are considered tobemissing if the energy
leve)l at the operating frequency is l1ess than
70% of the normal value.

With peak anode current of 27.5 amperes corre-
sponding to a peak anode voltage in the order of
22 kv, anode-block temperature of 1159 C approx,
pulse dyration of 0.25 m:crosecond 1oad voltage
standing wave ratio of 1.5 ad]j usted in phase ta
produce maximum instability, For heater voltage
vatue, see page 5.

Note 3:

Note U4:

Note §:

® For atmospheric pressure greater than 600 millimeters
of mercury in the vicinity of the heater-cathode stem,
Operation at pressures lower than 600 millimeters of
mercury may resultl in arc—over across the stem with
consequent damage to the tube., The waveguide musi al-
ways be pressurized to a minimum of 15 psi absolute to
?revent arclng especially when there 1§ a mismatched
oad. Arcing in the waveguide due to lack of pressure

can damage the tube.
# 1t is essential thal tme input circuit be designed so

that if arcing occurs the energy ger pulse delivered
to the tube cannot greatly exceed the neorma) energy

per pulse., To sallsay this requlrement it is recom—
menpded ithat pulsers of the dnscnargnng-network type te
used.

Manufactured by Jettron Products, Hanover, N. J.
Manufactured by Ucinite Div. of United-Carr Fastener

Corp., Newtonville 60, Mass.
OPERATING CONSIDERATIONS
The 7110, 7111, and 7112 are rated In ac-

cordarnce with the foltowing definition of the
Absolute-Maximum Rating System for rating
electron devices.

Absolute-Maximum ratings are limiting values
of operating and environmental conditions appli=-
cable to any electron device of a specified type
as defined by its published data, and should not
be exceeded under the worst probable conditions.

The device manufacturer chooses these values
to provide acceptable serviceability of the de-
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Fig.1 ~ Typical Cooling Reguirements for Anode
Block of Types 7110, %7111, and 7112 with
Cooling Arrangement Described in Text.
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The high valtage at which the y110, 71121,
and 7112 is operated is very dongerous. Great
care should be taken in the design of apparatus
to prevent the operator from coming in contact
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Fig.q - Typical Thermal-Factor Characteristics
of Types 7110, 7112, and 7112.

with the high voltage. Precautions include the
enclosing of high-potential terminals and the
use of interlocking switches to break the primary
circuit of the power supply whea access to the

operating conditions with respect to supply- eguipment is required,
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Fig.2 - Typical Stabilization Characteristic
of Types 7110, 7111, and 7112.
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Fig.gq - Effect of Length of Transmission Line
between Qutput Flange and Load on Allowable
Voltage Standing Wave Ratio.

Magnetic-Field Precautions. In general,
magnetrons with integral magnets should be
stored so as to maintain a minimum distance of 6
inches between tubes. |f this precaution is not



followed, excessive interaction may occur with
consequent decrease in the strength of the mag-
netic fields. In addition, it is important to
maintain a minimum distance of 2 inches between
the magnet and any magnetic materials and to use
non-ferrous tools during installation. Failure
to observe this latter precaution may subject
the magnet to sharp mechanical shocks which may
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Fig.5 - Typical Performance Curves for
Types y110, 7111, and 7112

result indemagnetization of the magnet. Further-
more, precautions should be observed to insure
that the magnetic field of the 7110, 7111, and
7112 does not affect nearby instruments and tubes.

in the handling of the 7110, 7111, and 712,
exercise care to prevent rough treatment which
might distort the metal structure and cooling
fins. Any such distortion may result in loss

of vacuum or impairment of the electrical charac-
teristics. The tube should never be held by the
heater-cathode stem because undue strain on the
cathode assembly will weaken the structure and
will result in permanent damage to the tube.
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Fig.6 - Typical Performance Curves for
Types 7110, 7111 and 7112.
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Fig.7 - Rieke Diagram for Types
7110, 7t1t, and 7112.

Nounting of each of these three magnetron
types should be accomplished by means of its
mount ing flange which may be positioned to oper-—
ate the tube in any orientation, This flange is
made to permit use of each type in applications



requiring a pressure seal. Care should be taken
by the equipment designerto insure that the tube
is mounted on a surface having adequate flatness
so as to aveid possible distortion of the mount-
ing flange when it is bolted to the mounting
surface,

Fastening the JAN RG-5:/U waveguide to the
waveguide output flange of the tube is accom-
plished in the following manner. A JAN UG-52A/U
chaoke ftange or equivalent should be moaitied by
drilling out the screw threads from the four
mounting holes in the choke flange using a Ne.!5
dritl. This operationwill permit four size 8-32

150
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Fig.8 - Representative Tuning Characteristic
of Types 7110, 7111, and 7112,

bolts inserted through the flange mounting holes,
to engage the threaded waveguide ocutput flange
of the tube.

Cooling of the anode block is accomplished
by directing a separate stream of clean air
through each set of cooling fine foward the anode
block., The two streams are provided from two
3/4-inch-diameter ducts placed /2" to 3/4" from
the fins,

After the heater voltage is raised gradually
to its rated value of [3.75 volts, allow the
cathode to warm up for at least 2-1/2 minutes to
make sure that the cathode reaches operating
temperature, When the cathode has reached full
operating temperature, high-voltage pulses,
negative with respect to anode {ground!, can

be applied to the heater-cathode terminal. As
soon as the high-voltage pulses are applied, the
heater voltage (Ef) should preferabiy be reduced
in accordance with the following formula, de-
pending on the average power input (P;} to the

tube:
P.

Pi up to 450 watts: |3.75(—-'—) valts
450

Pi greater than 450 watts: E; = O volts

Ef =

in those cases where these types are used as
replacements for the fixed-frequency type 4450,
it is permissible to apply the following formula
which is specified for reducing the heater volt-
age on the 4J50.

P; up to 100 watts: Eg = 13,75 volts
[

P, greater than (00 watts: Ef = 14 Q—-—l—) volts
1§20

For standby operation, during which the
high-voltage pulses are not applied to the tube,
the heater voltage should de restored to 13.75
volts,

Tuning of the 7110 is accomplished by turning
the tuning knob until the setting of the microm-
eter-type indicator is reached which corresponds
to the desired frequency, as determined from the
calibration chart prepared for each tube, Then
lock the tuning knob by tightening the locking
nut, Type 711} is tuned by pushing in on the
knurled tuning knob and turning it until the de-
sired setting of the calibrated indicator is
reached, Releasing the knob allows a spring to
disengage it from the tuning mechanism, The 7112
can be tuned inthe same manner as the 7!10 except
that a screw—driver slct Is provided in the tuning
shaft. |f desired, a flexible coupling may be
attached to this shaft and the ftube tuned re-
motely. The designs cfthe7IlIll and 7112 provide
an essentially constant operating frequency with-
out reguiring a positive mechanical lock even
though the tube is subjected to vibration,

For precise tuning adjustment, the final
indicator setting should be approached using the
same direction of rotation of the tuning shaft.
There is little frequency drift after changing
tuner setting.

Our engineers are ready to assist you in
circutt applications of the 7210, 7111, and
7112. For further information, write to Commer-
cial Engineering, RCA, Harrison, New Jersey,
giving complete details as to the proposed
service.

Devices and arranpgements Sshown or described herein may

use patents of RCA or others.

Information contained

herein is furnished without responsibility by RCA far
its use and without prejudice to RCA's patent rights.



DIMENSIONAL QUTLINE
for Tyoe 7110
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DIMENSIONAL OUTLINE
for Tyoe 711

@ OF WAVEGUIDE——"}

OUTPUT FLANGE e 830" —a

co?rlﬂ\';Nc' I 474 ] SYRFACE E
+.004"
.737”:.002”—-r 00 9% D1A.(NOTE 1)
f T | r
- N 676"
33, il— AR £.002"
MAX. (6 .1 T,
B~ G S 1. 1830
. 2 T R 22" y 13527
o A +004
12l $
32 ! \$
=34 —an, ] oo
1 1 [/ N T~ <_
" o0~ -
REFERENCE i LS/ / \I N igar{g‘fesa}np
PLANE A MAX SCREW
MIN WAVEGUIDE PENEnyATION:
MOUNTING FLANGE 2l OUTPUT % MIN.
N FLANGE
T RMINAL /|
{NOTES 1 & 1)
5 ~——~SEE OETAIL A
.497”——1 | ke —see notE 10

“1"41"* Yoa—
AXIS OF . REFERENCE
HEATER-CATHODE  +——3 54 MAX.——>

/
TERMINAL L
REFERENCE 2.5007£.010%— SEE NOTE 9
PLANE B 39 ———

’32 tho 1Yy.

NOTE 3] I\ ot 2),/l¢ 23, max.
Ld
|362R- __JR/ , /;>x/—
jj____{ ~ \'\\- .
3 VA »
| \/ |l/2
- NOTE 4
3% | g Y, i vy, MAX.
Max, | 2% 1t
MAX!
3.000]
1010
L = ﬁ\ > truan |
- - TR/ ANNULAR
T/ SURFACE. B
628"
MAX. h—2"D1A—|i 2817008
L {NoTE
2 Vg MAX. 92CL~9682
———————— 7 g MAN,
For Reference-Plane Definitions and Notes |- 10, SeePage 6.
NOTE 11: THE ENCS OF THE MOUNTENG STUDS MUST NGT PENETRATE

THROUGH THE MOUNTING HOLES MORE THAN 1-3/32° FROM THE
MOUNTING FLANGE SURFACE.

DETAIL A
1~ )
r—l/z MAX:
HEATER |
TERMINAL
HEATER-
CA‘I’HODE«\
TERMINAL \ .
o 6’ TO 3. 3"
5I6 'H,x X B TO A ’n MIN.
(NOTE 5)
(NOTE ) L —f4- A )
! _ll“ | L2s” - oio"(noTE 7)
005" 169°2.005"
540" _J - - "
616 9 -.008" IF ‘ 25072 015
10" ———— L
750" — J h—
L—aso ~008”
SEE NOTE e'/(: ’ -00

92CS$-898IRI



DIMENSIONAL QUTLINE

for Type 7112
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