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SLIFER MEASUREMENT FOR EXPLOSIVE YIELD 

I. General Description 

The explosive yield of a nuclear device is one of the more important quantities to be mea

sured in any underground device test. Several methods of determining yield are in common use. 

Probably the most important of these methods is that using radio-chemistry. Another useful 

method is by means of the teleseismic signal. A third and less well known technique is by means 

of the SLIFER. 

SLIFER is an acronym from Shorted Location Indicator by Frequency of Electrical 

B.esonance. 1, 2 The technique, wh~h is simply a m~thOd of conti;;-UOuSly meas'::ing stress-wave 

velocity in a solid or liqUid material, has been in use at the Nevada Test Site and at other test 

sites since the advent of underground nuclear testing. Numerous events have had SLIFER mea

surements applied in the emplacement bore hole or in a nearby satellite hole. 

Recent developments by R. C. Bass of the Sandia Laboratories and D. D. Eilers of the 

Los Alamos Scientific Laboratory have improved the technique of yield measurement with an 

emplacement hole SLIFER. 3 This yield measurement is almost completely independent of the type 

of geological material in which the detonation takes place and requires only accurate measure

ment of shock front position as a function of time following the detonation. 

The relation between shock position and time takes the form: 

Radius 

Radius is in metres, yield is in kilotons, and time is in milliseconds with empirically determined 

values for a and b being approximately 6 and 0.47. The relation appears to be valid for all yields 

and to be essentially independent of geologic materials in the hydrodynamic regions immediately 

adjacent to detonations. Calculations for other geologic media support the "universal" nature of 

the relation. 

The approximately 6th power dependance of the yield on the radius suggests that any con

stant error in shock position data can easily be found permitting accurate yield determination 

without exact knowledge of the location of the explosive center point. A data analysis scheme 
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which 'systematically varies the radius will give the error and hence ' the correct yield when the 

sequence of radius -time data points fits the universal curve. that is when the ratio of the standard 

deviation to the average yield value is a minimum. 

Figure 1 is an artist's conception of the SLIFER system as used for hydrodynamic yield 

measurements on underground nuclear t ests. 

""'~1a.m .... CIAcms ........ S-y . .., 
.. _ .... -P, 
MEASURE <l8CIU.A1al ~ VImSUS TIME 
AND OONVER'I' TO P08lTION V&R8UB ·TIME . 

Figure 1. SLIFER Gages. Artist's Conception 

The hardware us ed in SLIFER measurements is quite simple compared with other instru

mentation systems in use at the Nevada T est Site. The system. as shown in the block diagram of 

Figure 2. consists of a shorted length of air or solid dielectric coaxial cable as a component in 

the tank circuit of an oscillator. The system utilizes the fact that a shorted coaxial cable less 

than one-fourth wavelength long at the resonant frequency is inductive. As the very strong stress 

wave proceeds outward from the detonation. the SLIFER cable is crushed. As the short proceeds 

along the cable, the inductance decreases and the frequency of the system increases. Frequency, 

the parameter being measured, plotted against time, can be converted to shock front position 

versus time. 



r
I 

----lSLIFER Cable 

I 
I 

L 
L:J :< I / 4 Wave-

First 
and 

_~ __ ' ~;~h 

-
3M Shielded 
Grounded 

'1- ------- -- ---I 
1 
I Power Supply 
I 

l I 
1 
I ~ 

I ~ 

I 
1 

~ Colpitts Coaxial I 
" Oscillator 

Cable 1 " 
I 1 500 

I 
I . 

I L...,--

I Recorder 

I 
L ------- ____ L 

Figure 2. SLIFER Gage System 

The field installation is quite simple. The lower end of the SLIFER cable is attached to the 

down-hole string at a location between 3-15 metres above the device center. While not required, 

a measurement of this distance is usually made. The only real requirements are that the cable 

be within the hydrodynamic shock region of the geological containment material and be in a com

pletely stemmed volume. The stemming·or backfill material can be a solid or liquid such as 

sand, concrete, drilling mud, or water. The SLIFER oscillator and the cable both above and 

below the oscillator are included in the cable bundle to the device. The active portion of the 

SLIFER cable is sometimes attached 30 to 60 cm away from the cable bundle in order t.o assure 

its being completely surrounded by stemming material. In most installations, two SLIFERS are 

used for redundancy. 

The SLIFER system is a simple, low cost, easily installed, accurate yield measuring tech

nique. Schematics and mechanical drawings for the complete system are included as Appendix A 

to this report. 

II. Down-Hole Hardware 

SLIFER Oscillator 

The SLIFER oscillator, shown schematically in Figure 3 and in the photograph of Figure 4, 

is of the Colpitts type. The components are mounted on a 3.8 cm wide by 8.9 cm long printed 

9 



Figure 3. SLIFER Oscillator Schematic 

Figure 4. Printed Circuit Card and Canister 
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circuit card whiph is mounted in a 5. 0 cm diameter by 10.0 cm. long aluminum canister with' a 

type HN cable plug (male) on the upho1e end. and a type N cable plug on the down-hole end. 

The inductance of the SLIFER cable can be calculated by means of the following equation. 

Where: 

~ resonant cable inductance for fl (henrys) 

Zo characteristic impedance of cable (ohms) 

1 full length of cable (metres) 

V propagation velocity of cable (metres/s) 
c 

f1 low frequency (full length of cable) (Hz) 

After a value of resonant cable inductance has been determined for a given cable length and 

low frequency. the internal oscillator inductance (L.) is obtained from 
1 

L .• -~-"---

1 ~::f-1 
Where: . 

fo highest frequency in the frequency range of operation (resonant cable 

shorted at the oscillator) (Hz). 

When the total inductance is known. the total capacitance required to obtain the desired 

frequency can be calculated using the following equation: 

Where LT • ~ + tank circuit inductance. The small capacitor labeled "cal" in Figure 3 may be 

inserted to "tweak" the oscillator to the desired frequency. 

Nominal frequencies used are 800 kHz with a full length of SLIFER cable. to 1200 kHz with 

the oscillator shorted at the SLIFER input. These frequencies were chosen to be compatible with 

the 900 ± 300 kHz discriminators available for data playback. 
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The SLIFER osqillator with its waterproofing neoprene rubber boots and cable end seal is 

shown on Drawing No. P90344. Appendix A. Normally. strain relief (Kellum) grips are installed 

on each side of the oscillator assembly. The Kellum grips are then fastened to turnbuckles which 

are attached to a supporting member located near the oscillator. A Kellum grip may also be used 

at the shorted end of the SLIFER to provide a tie-off point at the bottom. To provide additional 

mechanical protection during the downhole and backfill operation, an additional protector assembly. 

as shown on Drawing No. P73592, Appendix A, may be installed over the entire oscillator assembly. 

Tests were conducted by Sandia on two transistor SLIFER oscillators (without SLIFER 

cables) to determine the effects of temperature vs. frequency.4 Results indicate a decrease in 

frequency of less than 2 percent from O°F (-18°C) to 150°F (65°C). 

SLIFER Cable 

VariOUS types of cables have been used as SLIFER cables on underground tests. All are 

approximately 1.25 cm diameter coaxial cables with 50 ohm impedance. Sandia and Los Alamos 

Laboratories have used the following types of cables: 

1. Telcon (air dielectric) 

2. Helical membrane (air dielectric) 

3. Styroflex (air dielectric) 

4. Heliax (air dielectric) 

5. RG-213 (solid dielectric) 

6. RG-214 (solid dielectric) 

The first cable used by Sandia was made by Telcon, a British firm. This type of cable 

eventually became unavailable and a switch was made to Phelps Dodge helical membrane cable 

which has similar electrical and mechanical characteristics as Telcon. When helical membrane 

became a special order cable, a change was made to Phelps Dodge styroflex cable.. This is a 

standard styroflex cable except the thin sheet of polystyrene normally installed between the poly

styrene tape helix and the outer conductor is eliminated. This is done to enhance the shorting 

capability of the cable under shock stress. 

Heliax cable, manufactured by Andrews Cable Company, was used in several deep water

filled holes where it was felt that the air dielectric cables normally used would not withstand the 

higher hydrostatic pressure encountered. 

All of the air dielectric cables appear to short effectively at pressures of a few tenths of a 

kilobar of more. The air dielectric cables have the disadvantages of being difficult to handle and 

can be easily damaged during the downhole and backfill operation. Hydrostatic pressure tests con

ducted at Sandia revealed that one-half inch styroflex cable has a shorting threshold of approxi

mately 2700 psi (1. 86 x 10
7 

pascals), and heliax 4200 psi (2.89 x 10
7 

pascals). 



RG-213 and RG-214 solid dielectric cables are more rugged and easier to hQIldle; however. 

the crush threshold is about 10 kii~bars. 5 

The approximate maximum lengths (one-fourth wavelength) for each type of SLIFER cable 

presently used are given in Table I. Lengths normally used are from 20 to 60 metres. 

TABLE I 

SLIFER Cable Data 

One-Fourth Wavelensth 

Cable Type 

Helical Membrane 

Heliax 

1/2 inch Styroflex 

RG-213. RG-214, RF-l 

Transmission Line 

Velocity (%) 

96 

91. 4 

87 

65.9 ± 2 

800 kHz 1200 kHz 
Ft. M Ft. M 

295 90 197 60 

281 86 187 57 

267 81 178 54 

202 62 135 41 

The cable for both signal and power from the oscillator to the recording facility could be 

any of the aforementioned types. However, rigid containment requirements dictate the use of a 

gas blocked cable from the oscillator to the surface. RF-l and RF-14 cables, manufactured for 

the Energy Research and Development Administration, are presently used. Electrically. RF-l 

is similar to RG-213 or RG-214, and RF-14 is similar to Phelps Dodge 1/2-inch foamflex. Both 

cables are gas blocked to prohibit leakage of radioactive gases to the atmosphere. 

Specifications for RF-l cable require the cable to withstand a pressure of 3100 psi 
7. 6 

(2.137 x 10 pascals) at a temperature of not less than 121°C for 48 hours. 

Outer Shield 

On the shorted end of the SLIFER cable, a three-metre-long outer shield is installed to 

minimize the effects of electromagnetic pulse (EMP) noise generated at zero time. The shield 

aids the system recovery after zero time preventing a prolonged loss of data. This shield is 

earth grounded to the downhole structure but is electrically isolated from the SLIFER cable. 
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III. Recording Facility 

General 

The SLIFER recording facility is usually housed in a trailer or an air transportable shelter. 

It requires an external 25 kW, 60 Hz, three-phase, 208-volt generator for power during the event. 

Prior to the event, the facility is normally powered from a commercial source. Generator fuel 

service as well as generator mechanics are required in case of mechanical problems. Support 

personnel are required to lay cables and assist with the downhole operation. In the event the re

cording facility must be located near surface zero, shock mitigation may be required to assure 

survival of equipment. Radio and/or telephone communications with the control center are also 

required. The facility is usually operated by two electronic technicians. 

Equipment 

Most of the equipment required in the recording trailer is commercially available. However, 

the SLIFER chaSSiS itself is unique to the measurement. The Sandia SLIFER chassis is a power 

supply and amplifier system for five SLIFERs. The unit is shown in Figure 5. 

The schematic for the SLIFER chassis is shown on Drawing No. CKN87742, Appendix A. 

Several features incorporated in the chassis are no longer used with the present SLIFER system, 

i. e., a mixer system which mixes the incoming frequency with an internal crystal controlled fre

quency to obtain a lower difference frequency, and a remotely operated relay in the SLIFER 

oscillator which shorts out the SLIFER cable at the oscillator to obtain the high frequency. Also, 

the chassis included a means by which the zero fiducial signal may inhibit the SLIFER oscillator 

signal for a short time. The main function of the chassis as now used is to provide 56 mA of con

stant current for the SLIFER oscillator and amplify the incoming signal to approximately one volt 

rms for the magnetic tape recorder. 

The printed circuit cards labeled card B, A' and C' are used with the 800 to 1200 kHz 

"SLIFER oscillator. There is only one card B per chassis. It's main purpose is to provide a 

regulated -24 volts for circuits on the A' cards, one for each SLIFER. The A' cards provide a 

constant current of 56 mA at about 14 volts for the SLIFER oscillator. 

Another piece of equipment sometimes used but not commercially available is the automatic 

program timer. This unit requires a test site timing closure signal, e. g., - 5 minutes, then 

counts down and provides internal relay closures for starting tape recorders of other functions 

required in the unmanned recording facility. In case the countdown signal is interrupted and the 

event is put in a "Hold" status, a "hold" signal (closure) is required to stop the program timer 

until the countdown is resumed when the "hold" signal is released. Also, a "reset" signal is re

quired to reset the program timer to its original starting time in the event the countdown sequence 

is started over. The recording facility can also b~ operated remotely without use of the program 

timer if a sufficient number of test site signals (closures) at the required times are available. 
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A listing of all equipment follows. (At least two, assuming one spare, of each critical item' 

are listed. ) 

2 - 1. 5 MHz tape recorders 

2 - Oscilloscopes with cameras 
(HP-180 w/1805A and 1821A) 

2 - Digital freq. and time interval counters/dig. 
volt meters HP5326B 

2 - Sandia SLIFER chassis, shop made 

2 - Pulse generators, HP214A 

2 - Engine generators, 25 kW 

1 - Trailer or shelter, portable, with utilities 

2 - Time code generator 

2 - WWV receivers 

4 - Radios for local communication 

2 - Countdown receivers 

2 - Hi potters, HP4329A 

1 - Time mark generator (Cal scopes) HP226A 

2 - Variable oscillators, HP3312A 

2 - Time delay generators, Rutherford 

3 - Counter (HP5345A) 

2 - Program timer, shop made 

The oscilloscopes with cameras are used to check out the transmission link and for other 

trouble shooting. The digital frequency meter/ digital volt meters are used to adjust the SLIFER 

oscillator frequencies, and for general trouble shooting. The pulse generators are used in con

junction with the oscilloscopes and cameras to check the SLIFER transmission link. The gener

ators are for electrical power. The time code generators provide a time base for the tape 

recorded data. The WWV receivers are used to adjust the time code generators to. world time. 

The countdown receivers are used for communications to the test director. The hi potters are 

used to test all of the coaxial cables and their insulation. The time mark generators are used to 

calibrate the time base on the oscilloscopes and are used in data reduction. The variable oscil

lator is used to set up the tape machines, and as a general-purpose test device. The time delay 

generators and counters are used in field playback of SLIFER data. 

Monitors 

In order for the test director to know the status of the recording system prior to the deto

nation, a monitor system is often used. This system assures the test director that the trailer 

has power and the tape recorder is operating. Relay closures are provided by the equipment 

when operating properly. 



Fiducial Signal 

A zero time fiducial signal is recorded along with the SLIFER signal. This signal may be 

transmitted by hard wire or by radio. It usually consists of a very short electrical pulse from 

the device firing system. 

IV. Calibration, Data Reduction, and Analysis 

The oscillator is calibrated by means of a SLIFER cable of the same type and length to be 

used during the event. Small holes are drilled in the cable at three-meter intervals which permit 

shorting of the outer conductor to the inner conductor. The oscillator to be used during the event 

is connected to the cable and a plot of frequency versus shorted length is made (Figure 6). These 

data points are then compared with a computer generated theoretical frequency versus shorted 

length curve for the type of cable being used to verify validity of the calibration. 

The magnetic tapes containing the SLIFER data are normally ~eturned to the data reduction 

facility at Sandia Laboratories. The recorded data are played back through a 900±300 kHz discrim

inator, a frequency-to-voltage converter. The discriminated output is digitized and plotted. From 

this plot, zero time, to which all times are related, is determined from the first zero time EMP 

disturbance noted on the plot. A computer program is then used to convert the digitized frequency 

versus time data to distance versus time data. These data are then used in an iterative computer 

process to determine yield by means of the universal shock position versus time equation given in 

Section I. 

Figure 6. Plot of Frequency vs. Shorted Length 
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APPENDIX A 
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Schematic 
Printed Circuit Master. CM2 
Mixer. Card A'·. PCB Assembly 
Schematic 
Printed Circuit Master. CMl 
SLIFER Gage. Assembly 
Cable Seal. Type HN Conn. RG-213 Cable 
Cable Seal. Type N Conn. Heliax Cable 
Cable Seal. Type HN Conn. RF-l Cable 
SLIFER End Seal 
End Cap. Type HN 
Adapter. Center Cond .• Type HJ4-50 
End Cap. Type N 
Ring 
Adaptor. Outer Cond •• Type HJ4-50 
Cable Short. Type HJ4-50 
Cable Short 
Oscillator Can 
Oscillator Type C. PCB Assembly 
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Printed Circuit Master. CMB 
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SCALE. ZII 
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NOTES 

I . ............ ItDT. _,-" ~ ...... I!IClfI' 
t. MOOIZI "'. ''n1)4102. ,TY'I 1: ,CL ........ 

•• L .... " 01 oIICCIlnML( ~I'" GaIJGI IN tIOODOO, 
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,,,.,,,~~_ Itl m t_Q_+_n_~n+~_iJI_+_~-i I 

2Plt. I W ~-~--t--U-+-U-'_·-I_~~+-_W--· I • + + +-'--1-+ + 
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2. 250± .020 

1.500±.020 

:(SOi.020 

Ci)-~4-----L----L----~ 
.315±.O2.0 

.SOOt.OIO ---t-----I 

l.o.oOt .020 

NOTES 
1. AUIII_ SlUT. 2024-T4 POt _-250/4. .062 ntK. 

I. ANODIZE POt ,.,04 I O'l. ,T'fI'E :I. ,CLEAR. 

I. UNITS fIT ACCEPT .. U: _NSHI~ All: IlUINED IN ,-,. 

~ IiIIIIRK PE.R "",oo.eLMS A2 • • 12 INCH CHARflCTEIIS. 

DI:!KIN II1DC't --PMT OR CXJfifTIIOL NO. ISSU< 
.... £T ............ _ ... -.. "' .. on -ION( 

I IlH DYKEMA 2213-5 ~.,,-,,5' <: .lC'~ 

t N;)TE ~ WIIS 56 I.'l."a ~.A,..., .. ( ~ HNO c.. it· I. S' 

SHEET III , I II I I , I otStGN AGENCY APPROVAL TrrLl 

ISSU' :al I I I I I I I I ORG DATe INrTlAU 

SHUT INO(X 

.~ 
BRACKET 

IITQ AGV«:Y APPROVALS 

MFa AGlHr.Y HUMIlR 

°ltCAnoH DWO ClASSIfICATION L£VU. FA D' IN8Ue0(413 UNClA3Slflf.D UNCLASSIFIED ..:Al. • ,/ I ' SHEET -,':'OfT 
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1.080±.005 

.S50±.r05 

NOTES 
,. AlI.IMIPUI S/£ET. 2024-T4 '(R QQ-A-250/4. .062 T!I(. 

t. ANOOIZ£ PER 5G1629n. Cl(AR. 

3. LIIIITS 01' AcaPTASl( IoORKI4ANSHIP AR( OCFlP£O IN 99OOJOO. 

i U50
"'.040 

I.ooot. 005 -L----------l-------u>'? 

.8S0! .040 

1 . 

J .910±MO 

.060 ~ .005 

.2.40:':.005 

z...1S0:t.040 

.148 

.140 
2. HOLE.S 

.I(,b 

.17(, 
4 HOLES 

164995 
DESIGN AGENCV REVISIONS 

PART OR CONTROL NO. ISSUE 
SHEET D£SCRIPTION 
ZONE PR£'AREO eVn Il.'TE CHKR ENG!' 

-I HH DYKEMA 22.13-S ~ O-b~ P-'.l 

~rull l II I I I I I I I' " I DESIGN AGENCY APPROVALS TITlE 

iSSUE 1,1 I ' I I I I I I i i 1 I ORG DATE INIT't..~ HEAT 
SHEET INDEX 

\,.'tASStFICATIO~ (;AnGORY 

--
SINK 

MfG AGENCY APPROVALS 

MFO AGENCY NUMBER 

DWS CLASSIF CATION LEVEl: PART CLASSIFICATION DTNGS8B414 ,-
UNCLASSIFIED UNCLASSIFIED 

SCA.LE 2.../1 SHEU I or I 
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I, 

2. 

NOTES 
ALUMINUM ALLOY CHANNEL, 5063-T5, DIE MO. 2388, 
2 X 1/2 X 118 INCHES • HAY 8£ C8lA I NE~ FRO" OUCf]IftlM 
HETAL AND SUPPLY CO., 122~ BELLAHAH AVE_, M.M., 
ALIUQUERqU£, M. ". 

ANODIZE PEl ~90~I02, TYPE I. CLEAl_ 

). LIMITS OF ACCEPTABLE MORXKANSHIP AlE O£fl~[D 1M 9900000. 

I_SOO±.02.0 

.2t.H!.010 

.soo! .02.0 

t 

.906±..OOS' 

.i'S3X.OOS 
I 

...&...-_-.---+----$-
..5'471:.020 

I 

.J + .750_.0'20 

4-40UNC-2B 
'2.. HO LES 

.12.6 DIA 

.134 
2. HOLES 

.375 OlA 

.380 

164995 
DESIGN AGENCY REVISIONS 

PART OR CONTROl NO. ISSUE 
SHEET [)(SCRIPTION ""TE ENG' ZI)NE ,...(,,,,,[D .v~ 

CHKf? 

I HM P'1't<fMA <'.213-5 "'- -1>5 ,''/, ,f~ 19P 
~ .";CO! . O'Z.O A DIlE.D, .750:'+; ::l'Z-C rel WA~ ISOC J: . Oz." - ,.Jr."'-

IIH V 6-16-1,5 < 

SHEET III I I 1 I 1 1 I 1 : 1 1 1 OEM'N AGENCY' APPRQYAl S TITlE. 

ISSUE 1,),1 1 1 1 1 1 1 I I! 1 1 1 ORG OATE INITIALS 

SHEET IN[)[X HEAT 
CtASS1FlCATtOH CATEGORY 

SINK 
M?l AGENCY APPROVALS 

MFO AaEN~ NUM8i:R 

I>Ml ~'K>\T~;;CL ~SSIFIED 
PART WsSlflCATII')N D'ING92950 UNCLASSIFIED 

SCAlE 2.1 I 1 SHEET I OF : 
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H~e~R X·AXIS ... 'lUIS I TOt. HOLE SIZE 

AToJMT 3.344 
~ 

.010 -- ---
U .03) ala ~ 

u._ 
-~ _OI.OOHIIIOL_ -= - -I HH 011'1EMA ll.t,·s t·~," ....... 

• C~'IIM5 OIMENSIONED .a .,J. ~t" 
Nons 10,11 APDfll.I"ID "Z"'H • • CIRCUIT REVIS~D .. ·ZHS . 

NOTES 

I . .... TOII"" ...... 'MoITtD 1'U5'" SNEll. IIJ.D ..... (.on .5111. 
=-~. ,2-U 01 OI"'O""4.·-~'. "I MIL",,"'.". ,on 

t • .....:: "1N1t"D v,ltlG IIKWIl ~ "tIOO'I. 1Yf'l t. """1''' 'L.A!I •• ..wI 1_ ",101_ ll1lt.c.NCSS. 

-

t. an to k LOUI"~O 50 " .. 1111 ..... tIT .0» I' "'1"'AIJeD kMDI 
IIDCI: fII IG.J: .uG au OT CoCIO.C~ • 

... toI.IIOI NIII'I"ID ,,-.un QJlKC;llCN1 I'D IIIln...,. 

•• "'" IIIDL(S tv .. fUr,1UI """. 

•• IIIU: IHIIKTtJlS /Om." ",nu """11111. 

,. ~~ MUll .. rt.AUII C1'\oIrot""" .uG \KCillSIDC 

•• ..... fII .10(0 DIA. SIOUlIWIf. tIOI.d f6 .M So .00II 01.1. . 

S. .. , .. WTAI.-D ...... 

:: tu'i'crJM:: ~~l",~·W[~::':.lk~~~~ :u.~I'. 
c. I&.CitC.S 5f:"I(.(IIO£101 DI"., ~lIK.lQl. '-'Lif. 
•• coc; ..... tIL"I" to., ~.oJtIIT\15 sAI.n 01 .... SCKCClollW .. ". 
C. OUUIIlt f'IIClDUCl"!I l ilt., "LISAOlS ".J. 
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DUb: IWI"!. " CO. 
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I Odll: I ..... " ... 
I 011101: , ...... " COl 
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I CI'II""(ITOII, U.C UUP OIP"ED MI(~ el3 
I UHoCllOII . 0 •• l"" ... ·U.· .. '" l. !~ ul 1500 .3.z,s 1035 &t " , .. .. 
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1-1- I 3.S5 OP ISOD 3.35 '03S Ell " " 
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I 0.111' t", ..... it I .. " 
I 0.01"- " " 
I 0.011.1" " " -
I UI'A(ITOI, 0.011.1" " " • 
I <.MNS1701 1'1111("(0 (I ...... " ICWIO I I 

.;'i •• ;~ .~.~ ".,. .... , ....... "" .. ,- -" 0;.:.:; .... 
:; '::; ' . ~ :i,'::'~" ·.!lO' •• 'I ·· ... 

". , 3 ;:":~'I>or.'~~\ SllH~ 5>'1(' __ 

~ 
I- NI~ER.C RO A. 

AS$EMSL"i' OF 
__ --.cT ........ OI'.u 

r=::--l- "'A$..:'_ 

-~- ...... .. .. a..;wc.o._ .~ Navo7 UNClISSlflU UNCLASSifiED E 
~\I I -.)1 I ~I 
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DlSOGN 1oWtC< R£VISIOHS 

PART ~ CONTROl NO. ISSIJ[ 
SHEET DlSCRIPTtOH DOT( OIIIR .-ZONE "'f'AIt( I) IY----. 

CKNS'l-707-000 ! Z·zqioll WHIT~IELD. J.D. '+'+1 H! 
J. ,1#",. I~ '< - 2. REVIS.ED, HHDYKEMA ~".-r.:; : ..1.1.· .. I@' 

A' 

RI 
TI I R5 -.r ell. 

CI 

:J!I : 
R~ ~O., 10K 

tY ~~1I31 ;;; 
CRI ZlK RZ3 CI3.; 3.9K 

'~l i;;CZ R3 
IIlql~ 

!? 2.'2.K '2.20 t? Q'+ ,. 
~ 

.01 2K UUF 2NII31 

Q~ C5 ~ R2 

J.:'lit: IlK 
SI>-~2 CR3 3}5 !? 

~ 7 IH91'l- ~Q3 
'V CRZ 2N!l31 + ,,--

Q2.~ 
~ 2NII31 

,r'NQIL+ .. 
R22 1'.2.4 21t 1131 R7 1'.11 RIZ RI3 

T2 I 
C.RQ SP-2" R~ 2.711. 10K 750 I () II 7~0 150 

e~112 
INql~ ~ =:.C4 10K 

~t:c~ P.8 -~C6 0.1 + 3.35 Zt< 

1'.4 2 I 3 
~ -7 

+ 3.35 

I-50 ssP .... 
I -

C3 :F ~lI 0." R2.S" 
CR~ ZNlbl3 750 .01 

ZIH)~hv IN'+S7 

~r9 Rib CR7 
'2.7 RI7 L IN748A 

RIO l'e7 620 

~~ 
0.7 R20 t.: QB RIS 

IV ct 2NII31 ~ ".IK 2.Nlbl3 39K T 1000 
3 IWI UUF 

-J:CII RIS 2.2K 
500 I (oF· er,s 

. RZ(, ~ '7 ~ +~3.35 INb<j-') 
RI .. 51r< I 2. 3S 
s~o 

3~!"K~ IRes III. -kw F(27 
CR~~ r- 15K 

~-----r------IN;3020e RZ9 1'.30 
10 zw 15 1{2W 

---------- ------- -------- ------- ------- - ~-- --- ------- --1----
.- , ~ ~ I,. , v 
P R I\--J ---F-H-E M C -- B A,S I) 

75~~----~------- ~~1~~ ---- -1--r~ -------,JT.-
osc. - REF. 

-f-±--., 
. C't 'V 

--f---f-----l---~~--j l.ERO MIXE.R. (. 
MARKER OUT + - o -2.4V 

+ - 100 
L--------------------------------~-38V 

I. 

I. 

J. 

1 . 

0.1 
2.N lIa33 

NOTES 
.. uss 01H£RWIS( SPfCIFIf:O. IESISTANCE VALUES ARE: 1M OHMS. 

¢ IID.CATES C""CUIT aETURM. 

CAPACITOR VALUES ARE IN MICROF,., ..... OS UNLESS 
OTHERWISE' SPECIFIED 

S IIiDICATES SCREWDRIVER CONTROL . 

>'fEn liT I I I I I I I I I I I I 
ISSUE I? I I I I I I I I I I I I I 

SHEET IND£! 

~ 
DWG ClASSIfICATION LCV£L 

UNCLASSIFIED · 

DESIGN AGENCY APPROVALS 
TlTL[ SCHEMATIC 

ORG DA~E INITIALS I 

SLiFERMIXER. 
CARD A 

MfO AGENCY Af>CtftOVAl~ 

Mfa AG[NCY NUlt'BlR 

~. D I ~CKNrA4 707 
SOLE NONE SH!:ET I Of I 
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=:::ft:..-...... _J4l.., SLIFER MIXER CARD A N84707 CM 2 0 
e ~ O · 0 000 I 0: ~ 0: 0' . : 0 ," 

00 0: 0 

o 
• 

00 0 0 0 

~ 00 =00%0: 0 o 
.00 

o 0 0000 0 0 

o O~ .;O~O~_.-v o 0' 
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0 00 
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0
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0
0 o o 

o 
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. 0 
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:0 I 
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o 0 

o 0 

•• 
: I. 0 0 

o •• 

SIDE ONE 

DUIGH AQ(HCY 

-.. COHTROl NO. 

. CMN1I4707-001 

C"""'707-00:l. 

ISSUE SHEET 
ZONE 

Z 

.3 

SIDE TWO 

.... £T 1121 1 1 1 1 1 DESIGN AGENCY APPRO\IAlS Trru 

tSSUE133 1 1 1 OR. om INITIALS 

SHEET INO£X MASTER, 

~ 
PRINTED CIRCUIT 

we NIIIIJ«:W APf"IIIOiVALS ---
CMI ~noN I.IVn 

~ 5 IcM"N'§4707 IIICLASSIFIEII "",,/ill I 

REVI$K)HS 

DESCRIPTION 
",tVNI(O rt- om <:IlK. EHGR 

5-7-'5 RE~I!!>ED ~ ReDR"~ tvh eM' WA:'CMO. 1,-,-"",< 
~EL:'ON NJ lZ/I-"l 

t-=" 

"'EVI5E~ CIIf!CUI7If!Y., 

~ ~ ('Hilt \iVAS eM I . 

~/1t~ J ... ct<SO"'j.)'~' 2211-1 
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3. 150±.020 

S 

.'US:!:.OIO 

SLIFER hit IJ.ER CARD A' 

+--l,-_R_IO---:.~_----, 
+-lL~....J 

Rl< 

I 
of-

R5 

I 

+ 

NB4708 eM' 

+ 

CI 

T 

-..t--<:t. 
r-----! 

-.-!--------Z.Eoot .010 

~--_----------~~- •.• s. ~ .OZO----------------------------~ 

IU CIUNSES MIDE ON THIS OWG ImeTiNG THE ntHEI 
PInElli MUST ILSO IE MIDE DN eM· N84 70B 

S-T 

NOTES 

1 ... 1.1'(.1 ..... lNIl .... TCO PUS"[ SIo4fXT cuss , .... (I'C*'I' .SlII 
~~. "-£1" CIt ~l-<.~. iI'U ... L .... U ...... o,,' 

t. ~.,~~V::l:fM:"g I~. nK I PlA" .. . 
t. ~J:.:L~~~~~":~oJ~ ......... leo .. lNCIIo fII .!Co 01". StIM.D ""'1'1: oQ,p f;I" .ou & .ClOt . , ... 
I. M.l ICIU:. 10 • """"r.:o hAl. . 

•• IIIU: Ol~ "~l' "F'T[A. 'VTIIQ. 

" Ar~~n&6~ 3N:MD II[ I'UW) II£l'I«D IlOI..ID IIJI) IoICOSUI[ 

•• .,. QI"I""'[O ,... 

: : ~sfll~:.'i~~~ ·O~ ~M ~ :;:~LLSb.t.~I!'. 
C. ~ (I.J:41II[ [0 •• APf',Uu,rus 5AU;S DIY., ~'Twr. 

f: 5.~ ~!!~'D~:':I~~,,, "'1'1:., 11·.-.sIDl, 

:: ~ L:~~~~'=~~IOQ[ 
: . .;'toJ::~~~t~~~·i~~g~Cc:lol~rltllJlJ.~srt : ' A"'%.. 

10. F'='~~ ~t*,.[.~ '~S!~~k!r~Qs~ 
...... '10M SiQ.oUI -= """ltD ,~ Mil nu 1..VC1M. 

II . 0WIf'P: Ir eolM SIIICS f;I" 8OoUO. 

J2 SOLOIE« '1IIII1TEO C-IIILCU'T CONII(CTlOIlS "f~ Se. ltol tj,S:!J . 

HOLE LOCATI::;N i SIZE 

"'" X·UIS .. ,,.I y,u;~ -I 'OL Nlflo' e.=:~ 
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LI CII' 
2'1O"fhy 'v~S7 

RI 
11.7 

R2 
12.1 
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.~3.35 

113 
~90 

R+ 
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3 

R(' 
3.(,1( 

CW 
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RIO 
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c.~ 
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REF. 0.1 
UJIIB3B 

L-----~----------~-38V 

II[SIGH AGlNCY 

MRTOR~NO. 

CKN8'+7011·000 

I. 

I. 

~. 

r· 

--~[U CIa ISSUE .. """"' ... NlNIIIO .. ----, 
.... 

ZOl'~[ 

I· IHO~ ,,",TA£LD. "'.0. ~'lo"·2 J,f-IJ.w. ... 
Z. REV19ED HtlDYIIEMA S-2.-~ ~'l..~-

NOTES 
~LESS OTHERWISE ~it'lfl!D. AUIStAIK( VALUE$. AA[ •• OHMS, 

'¢? INOICATES 'I~CUIT un ••• 
S IND IC ATES SCR~VVDAIV£I\ t:OIlTAOl. 
CAPACITANCE VALUES A RE IN MICROFARADS 
UNLESS· OTHE.flWISE SPE'(.IFIEO. 

-
~j 

.... '" III I I '-_L1..1 I I II DLSIGN AG[~CY APf'ROVA~S 
Tim SCHEMATIC 

ISW'Ll · IIIL11II II II ORG ClAn IN!TI"'lS 

SHEET INOEX SLIFER MIXER 

-- CARD A' 
MrQ AGENCY APf'fWVAlS 

-.l MFa AGENCY NUMBER 

owe ClASSifICATION LEV[L z: lQ'DG "UMB'R 
UNCLASSIfIED P'L["",~K~~H~r479Ia 
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,- ORG 0." INITIALS 
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""" CATroOOY 
MASTER, 

PRINTED CIRCUIT -
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NOTES 

I. SOLDER PER 99B!XlHl2, flETHOO OPTIONAL 

II - § _ ~--___ ._2~ _ 

2 ~S3S206-m SCREIV, PAN HO, 4-40UNC~~16l:G.~~ _-=-- =--~ 
24 _ ..... --- -

I- 23 __ 
8 MS3Slci:n"t-CSCRr IV, flAT HO, 4-40 l'~C-2A X Silo LG 2? 

T~'3s.1JO-J TERMINAL iVG - _ _ == - -- 2!-
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--
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I 8 
I ?8199Z-1XXl £~J r.AP, TY PE HN -- _ .. - _ l _ 

. - - --
..L P'lIB4J~ _ _ OS,C)l-0I Ilil_CAN _ _____ -- - _0 • • . ~ . 

+ P~J42-IXXl __ ';~OREW HJ4-~~ SHORTING CAP S 

~~'!iOii, -Oii~R':'~Oucic~f.v.I!:~J4-SC _ _ _ _ ~ 4 I c!"lI!J4I-{lX) _ _ ,-
1 P90J40-{lX) __ RING r ! ---- - . 

I P90JJ~-{lX) END CAP TYI'{ N __ 
f--- - :--

I P90J38 'XlO ADAPTOR, ctNTER CONDUCTOR, TYI'{ tlJ4-5O r!--
--- --- -- -
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NA 'I'IIJI'll-02 SOLDERING mCTRICAL CONNECTIONS 
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i PART CtA»lnc ulOH : 
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DI021B7 
DESIGN AGENCV REVISION. 

p- NO. ISSUE OESCLIIln'ON Pftf'UED IY -. 
NOTES; P7036:rOO~ A BA'5ICALL Y IDE.NT/CAL TO 

E.G.AND G.DWG.NO.51034 
F. MARTINEZ. @ 76~2-2 
D. LI'::lT 9122> 

1. GENERAL REQUIAEMENTS ARE DEFiNED IN 9900000-03. 

2. MATERIAL: NEOPRENE ~~BBER PER 4150190-01 •. 

~-------- 8.250:t .O~O 

2.315,!.030 

,.344:::.o%rA 

I~ t 
t=:===~:::::::==t= 1.~50!.030DIA 

1 
2.IBB!.030 OIA.. 

I.B4~!·r05'O'A...L.I---'---+----- t t 
-'-------.-:..J--~-- bZ2::ZZ:;Qzd~~210U(.L~L--I:"""':"..L.J.'·88 1.010 CHAMF~ 

.900:!: .030 DIA . 

. 625!.030 OIA.--' 

'---3.344-:.030 --tl-l 

~--5.2':>O!.030 

OOG 

AGENCV .. PP..oVAlS 

DATE INITIALS 

!S"", I ! ! I II ~ nllE 

, ;c·v> i '· 1 T I I CABLE ~·.;-;::.Tc7:'.-:;: I"lcAno .. 

DATE CHIl. EHC" 

c:..r: t ' ......)i;"..- -\t-i')'?3 2-17-69 'l)lJ L 

",,'! I\ss'':rr:t''j TYPE "HN" CONNE.CrOR 
_ ,,,,t;.> h~""", , 

~: ,"':1. CLWlflCATION LEVEl . I tL?:f rODE IO~ ~H. ,-)o~ owc. f!VV1:<iLII 

' " , A f,'!'r-id t ~ :3 .p'--()-' f" c: / .' ::0 <} ;::; 
7~7JN. 2.-7.Yo(. Y If';d':-t/ 1 ), J C l h S Sur- Q \: L. i SCALE I f I .-' ~Hi:a I o. , 
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1. GENERAL REQUIREMENTS ARE DEFlNED IN 9900000-03. 

2. HATER,IAL: NEOPRENE RUBBER PER 4150190-01. 

1 
2.1 88.t.O:,O DIA. 

~---------- 8.250! .O~O 

~---- 4.375:t.O~O 

2. SOD! .030 I 

1 -t----:-! 1_ I-r-r--:-~v 

.06~.:t.OIO 

.825 !.030 DIA. 
~- 4.0S0! .030 

I 

DI02187 ----
DESIGN ACiNey III:I:VISIO~S 

'ART NO. ISSUE OESCII,p'nOPli PREPARED IV OATE CHI:. •• 
F70366-000 A BASICAll Y IDENTCAL TO 

E.G.ANDG. DWG. No.S/03S 
F: MAPt.TINE.Z @ 7652-2 
D.LlST 9123 

I.S00!.030 DIA. 

t t 

AGENC" All'fl'MlVALS I'""'! I ! I I I I j TIll( 

000 0-'1£ 1:"eITIAlS t~~~~. l , L J i J CABLE. 5EAL. .. "lIZ ~ 12-/7- 691 DB£. ;"":;' (olf' •• " « A" ON , , I 
CO~"':NE(,TOR. "'(8 "S(!"'"I"'~ TYPE. ~N" 

; 'v j ;, t;. {~ l J Ii r u i.: l . 
..i ' ,.3 , C'",,""CAllaN LEVU , I s·" ICOOO lO:.N~:, "~. DWO.I · V": ::.,,, 

'" " C l !\ S 51 r ~ .. ,., d Ie--" ;j P "/ (') '2) (3 <2 
17t;;SZ·'z 2. -/.,Y..,:- 9'1/,-«1'£ 1.J·. £.i' W l: c. : SCAl£ I II :~un , 0' I 
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NOTES: 

l. GENERAL REQUIREMENTS ARE DEFINED IN 9900000-03. 

2. MATEIl IAl: NEOPRENE RUBBER PER 4150190-01. 

'e.IB8!.O:>ODIA 

! 
1,843',00 5 DIA J 

.900 :t030 DIA·--J 

.68 S !.030 DIA --' 

.-..---------8.2S0!.030 

2.375!'.O~OI 

±.OIO 
'.062 

......--3.344"!..030--~ 

.-..----- 5.2S0! .030 

DI021B7 
OE~GN AGENCY I "EVISIONS --- NO. ISSUE OESCrtlPTlON PIIIE"A,ACO ... DATE CHK" EICG. 

P70367-000 A F. MARtINE-2 @) 7652-2 
D. II ~TI 9123 

8 l.rN:' "'-i0 ) DIM Wl9S /.b'I-.3 
+.005 ~JE.'tS 7c:'f2,-2- J/:).o/ 

1)~ 
DI..IST rjl2..3 3-/9-& '7 

l'j 

C .fog) D/I/YI WAS. (,25 ~/ ~ 01J:t. D /...IST r;/2,..3 g Jc:.yS 76')2.-2. 7~ '" 
-~-2<1 -6' . 

ri? '~75 !.030 

l 
f 

1.2!5q~.030 CIA 

t 
.188 !.030 CHAMFER 

nTlE 

I-:-:---':~-'- -,-:::::::-:-:-:--+=::-t-;:;:-t-+-+-+--i " " 
~-;;-t-x--;-~;;;:f-;;::-';'-=-tpiriAAirT CSl ..... ~IF=ICA,;"TIO;;;-N -'--~, C ,~ 5 L E. S[ A l TYPE. H N 
t---+---+---':; ~~ :lC.1ASSlfIED CONNECTOR ~Fl .50DIA 

DWG. HUM1(. 

P70367 
SHllT. 0" I 
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D 102187 
NOTE.~ DESIG'" AGENCY ItfVISION$ -- HO. ISSUE OESCIUPTION 'AEPAR£D n DATt CHICIil tNGIII; 

1 • ~£NERAL REQUIREMENTS ARE DEFINE~ IN 9900000-03. 

MATERIAL: ~EOPRENE RUBBER PER 4150190-01. 
P70~68-000 A F.MARTINEZ @ 7652 -2 1.;( -;;{o _, 'j 

O. LIST 9123 2. 

8 TITLE. 5L1F£R. WAS .sL,{F~E.~ ~5~ ~ -.lE.'(.S 7("52-2. D LIST 91'2..3 " D~ 3 - 2. rf -'='9 

5.062=.030----~~ ..... 1 

.le8 !.OIO CHAMFER 
_938 !.030 DIA 

1------ 4.500~.030 -,---~Io4--.06~!.OIO 

.563 :t.OD) OIA 

AGENCY A"IIiIOVALS I "ifET I , I I I I TITLE 

0110 OA.n Ir-.ITIALS "" 'CE 1 L:>.,l J I I 
SE.AL ~ 2// P'/t{.C) Df'r I"MT CLA5SIF1CAll0~ 5L1 FER E.ND 

1';:lCLAS~IFIED 
i~·-;;'G· Cl~RCATION LEVEL 'i SIZE ICOOE IOtf.4l. NO. O,,· ..... tfU~JI 

} 1'-"13 P70365 ''''CLASSlfIEC i. '-;.c. 
17~J~2 1..-/7-{9 V\~>"/ ..l""J '~SCAl< 11/ .. tEET I O. I 
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j-eo ()NC-lB ~I-IOL€S -----. 
ON A I.J2~I:!l)30 DIA B,C. 

2-24I.JN£F-2lj 
B Tt/eU 

OES:GN AG~NC't 
,.ur~HO. ISSUE 

P8799Z-000 II 

A-.... .0/0/2 t4AX-~ 

• SG2 + .030 -_.---J..oIIf---IlooI 

4-4-Q·UNC-el3--... 
x .250 MIN DE"E"P 

NOTES 

/.9001.010 

4-dOUNC-?Bx 
.18!5M/N DeEP 
41/0U£5 eQUAL 
SP WITJlIN .010 

1. MATERIAL: ALUMINUM6061-T62.000±.020DIASTOCK. 

2. ANODIZE, CU:.AR. 

.GBSr.OIO 
D/A 

-~ 14---.188:1::.010 4 PI.. 

1oCI--• ..5 7.s :k • 01 S 

1..--. .5<02:.010 

-SC:CTI ON A-A 

AGOtCY ... 'P'tO\OAL$ 

0'" D ... n INIT1AlS 

... -. 
REVI$. IQNS -

DESCR!PTlON PiHH(O n DATE C!'t:::iC ('IGI: 

1.1.1£!J/N A ® 7' 52- 2 D.UST 9/28 1/J\?o ";;'Q--

'HEET I I I I I +- TIlL! 

END 
IS'U' I A I I I CAP 

: ~~, INOfll 

P"~T cLAss:n< .... tlON TYPE fiN 
1'"' "LAS t.. .. i., SlflED $IZI! COD~ IDENt NO. cwo NUMUI 

DWG C l"S~rf I CATIQH u: >i H 

C IdZI3 P87992. 
U:JClASSlfIED ,~'" I ( I j ~ : lfH 1 '" I 
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NOTES 
/. MATERIAL.' BJ?ASS, .250 LM4 

.100 t.O f 5 -+_0-1 

• . 1 <.70 ~.Ol~ 
~~ __ J.t DIA • 

./64 
.17{} 

. 200:!:.OI5 --j.--~ 

.2..50±.OI5-fo---

"" . ·430-.030 

.061 
• 06~ T/'//?t./ OAIE WALL 

~ 
DUION AGENCY 

....... NO. ISSUE DEle,"mON 

P90338-000 

"VISIONI 

A J.GO\QALEz! 
I 

!<;;;a-" rAO::::"'::;C~' _;;::::OOTV:!ALI=7.":"'+.IH:;'.~"-1I--;I:-II----I-I~I_t-I-i TIT ... 
OlIO DAn .NITIALI .sou. I A I I I I ADAPTOR CE.NTE.R 

CONDUCTOR f,;I1EET ''''00: 

t-::=t===t:==j rAn CL.ASSlfICATION 

t- mJCLASSIFIED II,. CODE~.~~ED~N~.~-50 
t-_t-__ +-__ -IOW;~ClA .. ".C .. TlD .. l.V.l B /4213 pg 033 a 

lhJ C LAS S I FIE D ~'CAl~. "Z4Ti 11---If7.:: .... ~ .. ,~"':"'o,..:.., ....;, --
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NOTES 
1. HATER I t.L: ALUM II;JM ALLOY, 7075- T6, 1.750 x .750 PLATE. 

~-~-.750:t. 0/5 

1---.8 75 i:. 0.30 

4-40UNC- 28)(. eso 
MINL/EPTJ/ 

.0.30 MAX' T/.//) RlU{F 4-tiO{/NC-Z8K.~50r.OIS f)~~P 
tlilo. ~ /is .5i/OWN iYITPIIv':t.OIO 

, 
. 825i:.. 005 Dill 

i--.:+===·~ W"=~ 
I-.OX -

I.~OS-:O{)5 

.~ __ t 
---' 1- .1?!5i.OIO 

;j -/?VN,c-?.4 

'-- 2-Z4I..1NEF-ZI3 
8 

• .!5/si .o/s 

45°RE'F . 

0110 

REVISIONS 

ISSUE DESCAIPnON PREPAUD BY 

AGENCY APPM)VALI SHUT I I I I I I n1l.E 

DAn INITIAL' 'SlUE I A I I I I 
stun INOD £ND CAr; TYP£N 

'ART CLASSIFICATION 

UNCLASSIFIED SIZE CODE IOlNT NO. OWO HUMlfIt 

OWO CLASSIFICATION LEVEL B 14213 P90339 
UNCLASSIFIED .CALI ," SHEfT 1 Of f 
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DEIION AGENCY I-:::c=-..--:==:::::-______ -.::: .. :..:."':..:..'::'::ON:::.=:-::::-__ ---. ___ .....-:=-r=",....; 
PART NO. ISSUE I DESCIUmON PREMftED BY I OATE I CHKIl t ENOIl. ! 

NOTES 
P9...;340-000 A II.ME"j)/NIJ®7~52-2/D.U5T9/e8 

1. MATERIAL: ALUMINUM IILLOY 7075-T6. 2.000 x .500 PLIUE •• 

1.900:t:..010 

J L . .57,s 1:. 0.90 

AOENCY AP'NOVALI SHUT I l I I I I TIT1.E 

0110 OATE INITIALS ,.au, I A I I I I 
SHUT INdEX RING 

'ART CLASSIFICATION 

U (1 C LAS S I FIE D SI .. CODE IOfNT NO. DWG MUNIER 

CWO ClAS.$"ICATION LEVEL B /4? 18 P90.34C) 
U tJ C LAS S I FIE D SCAI.( III SHEET , 0' I 
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NOTES 
I. HATER IAL: BR;'SS. . 750 DIA. 

e. OOO.t.OrD0----j 

~----+--.430t.OBO I 
• 3/2 i:.OI5--+--~ 

.IOOt..OIS __ ~ 

I 
.760i.030 --~~-.G25z.0IS .G30±.OOS 

t 

~ L,070.f,080 
71-11C£"AD ~£U£,c 

'--- 1/ - 24 VN£~ 
/tP 

.0,30:t... 0/5 X 
45°:1; /0 CtlAM~£"e 

t? PI-

OESlG,. AOENCY REVISION' 
'NoT NO. ISSUE I DESCRIPnON PAEPA~ED I~ I DATE I CHU I (NGJ!:. 

P90.341-000 

+------+--. t:;, 80.:f:.. % ;:-t.A T 

~--"'~-.5/S.t.OOS 

AGENCY ~MJV ALI SHEf' I I I I II I nnE 

0 ... DATI INITIAL. ,.SUO I ~ I I II I AOAPTOR Of/TEe C'ONO(JC TOR. 
$~IEET Ir.lDEX 

PAfn' CLA&:UFICATION 1 7YP€ 11.14 - 50 
U ~I C LAS S I FIE D SIZE coot IDENT NO. OWO IIIUMeE" 

OWO ClA"IFICATION l£VEL B /4'2/3 P90.341 
iJ[~CLASSIFIED 

SCAlE 7:/1 SHEn 1 o. 
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NOTES 
1. • MATERIAL: BRASS, .625 fHA • 

• 030RMAX 

, 
-+--t---- -- - -.------- .. - . .5/St.OOS , 

/ 
, I 

--1--.0.30:1:.015 x 
i 4SO;i: 1 0 C/./Alo? 

I.IZ.5i.0.30--J 
I , 
I 

1.2.501- .O.,3o--j 

,---_ ./64-
.17() 

.c-ZS:t...OIO 

DESIGN 1..0~CY REVISIONI 
'MY NO. ISSUE DUo;RIPnON 

~ '0341-000 A I.MEPINA 

AOENCY ""'..:;)VALI SHEET! / I I I I TiTlE 

0110 DUI INITIAU 'SlUE I A I I I I ANOR~W /-11..14-50 
SHEET INDEX 

SI-IORTING CAP "oUT ClASSfflCATION 

U ~l C LAS S I FIE 0 IlZE COOlE to£NT fCO. owo HU ... EIII 

0.0 CLASSIFICATION lEVEL B 14213 P90342. 
U ~J C LAS S I fiE D ICA.LE '211 SHEET 1 O' I 
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;VOTES 
I. cjENERAt.. eEqvl£EN€N'l'S /leE OE,r/N'ELJ /N 9900000 -O¢. 

C'. M4TE£/Al-: 8e/lS:5 B4e ,.;! #AeD. 

~-40(/NF'C'B'-
e #OL.ES 

.4Z1101o 
£)/~ 

-6-40 UN,c-t?8 
4 IIOL.c:> E~)(/AL.L. Y 
SP/ICEO 

~----:!---I-"'t-- I. Ob2:1. ot?o 
Z'P~CS 

T 
.750:1-.0.30 

£)/4. 

l 
.5/$~·g{I~.o/A . 

1---. 37$ ~ % ~ <I PL.CS 

'-'------t-. 7S0:E. o<?o 

t--/..37S :I.o~-__ 

Dlc0.345 
DESIGN AGENCY REVISIONS 

,AlIT NO. ':;:SUfi OESClumON PREPAptED IV I DATE i et4J.1ti ENOR. 

TO~d4'OaJ A !8eEEZEL 765C';D.8AFF, 9125' 1'°/18/7/1 1 

.171 ;ggg PPI. wed 

'JlW[ 
'/ "-

~\r= 
J!==, 

'--:~ j It 

AGENCY APP~V"'lI SHEET I / I I I I TITU 

000 DATE INITIALS ISSUE~4J ~ ; I SLIFER CABLE 9/.?5 Ir}115 f1 , I-.(J J f, SHEET INDU 

!'AIIT CLASSIFICATION SHORT · 
U:lCL.~lS liFIED Si"<i CODE 10ENT NO. DWO NUM.EII: 

owa Cl"'SSIFIC""i~!"t LEvH B 14213 TO89</.4 
mlCLA~~SllfiED .-

i!// o. ~ SCALE SHEET 1 
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NOTES 
I. HATER I AL: ALUfo( I NUM ,ALLOY, 6 en; 1- T6, 2.000 ± . • 020 

OIA )f .250 WALL. 

.0,30.1.015)( 45"..t/o---<--n--
CI-IAMFBe 80T~ eN/):;) 

.,-------. -------k-~~ 

4. ZSO:f.OIO

j 
'/JtP rllRt/ x-

/ 
.I I CSK8Z0';' 1 0 TO 

.~4S:f.olo/)7Ao; I-IOI.~.J 
AS SI-IONN WIn/IN. 0/0 

80TtI ENDS 

.030:t.OI5)( 
45°.I I DCI-IAM 

'2 PL 

-.IBar.olo 
2 PL 

OESIGN AGENC' 
... IIT NO. 

P::JO.343-OOO 

i--------i-I.900:t.OIO 

+.005 
I-I------l-- I. tPIO_ '000 

"GENe't' APPMJYALI 

' ..... 
A 

000 DATE I""TIALI 

IIIEVI $I ON' 

OESc'nPTION I "II;("""EO ft DATE CHU (NGIil 

I.M£P/NA@7'5Z-c. 7/1170 
O.'-IST 312.3 Wk. 

SHUT I I , I -' 1 TITLE 

,""'fA I -r I I 
~AAT CL~'"C"'TlON OSCILLA-rOR CA N 
iHJCL.ASSIFIH 
OWG. CLU&.I"CATlo.. Llvtl , Sri rODj 4~"l3 Dwo .• u .. • .. P90343 
U rJ C LAS S I FIE [ .e..... 1/1 SHEET I 01' I 
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s o~o T 
r".o~s THRO \" 
I ALL HOLES \ 

r------------,~~----------~~~--._---~~-T_----tS-T 

I ~ I I.+3&± .02.0 

f .953!.010 R , J 
.969

j
:t.OlO , ,,_"_P_LC_S ____ ,., '')O&J±.OlO 

I:2f9i;.OlO .' I 

J 
+1.," OlD +-----. t!-----.L .1-69±.OIO 

_ ~,. .2.19:t .OlO I _ L-__ ~ __ ~ __ ~ ______________ -+ __ ~~I f 
.US:!: .010-

.HO ± .02.0 -I'- .O'H± .0 10 

J:t--.OH±.OIO 

t-----3.000±..0IO 

..... ----3.500± .020 

NOTES 
"'I. *n"iAL, LA""tAfLO "..ASTle SHllf. GLASS 6ASl LP'OIY USI~ 

co,.",. CUD. 1L·Gr OA GH.012.'.212. IOU M'L,'.Usu.9 
.Od THIC~LSS. 

I. Mk( ",lInto WilliNG SOMO n- 9921001, ""PI. • 'LATlM~. ClASS 
2 •• 001 ''11-" THI: . 

to ~1~OI~L L~~"~t.. s:,,~ ~~~~"t~.~~c~~~~~. _,.TA'Ntt 

'0 ALL HOLU TO __ [ '!.Alto THRU. 

I. so ... ",unUl C IACUIT CO"Ih .. CTlOff.' I'U SGI~7I1n. 

C. SUITAIU CA'ACIfCNI TO Il SlLltTlD AND INSlALLlD IN 'I[Lt. 

[!:::> Non 1'05"'014 or lA. ILHIIU ,:ISTAlLING I'LLA'f. 

•• MY I( OI'4'NUl ,1t000, 

•• . J. V. "ILLll 5917 MAIN ST. lOS AMelUS J. CAUf, 

.. ~~t::~ l,c. U. (I tt1ID'nC INC. 

C. DInA"1C f'ROOOCfS IN", PALISADES, III.J. 

D. S"UCiU[ tUCTlUt co. "QftTH "OMS. NASS, 

e. IIt"",o (.Ollt" Of AMEIUCA . tAMDEN N.J. 

F 'JlTfRNATICNAL RECTIFIER COft,. ~eL SfGIINDD . CIIIL . 

" MOTOf\OlA SfMICONouCTOA. PROO. PHO£NIX e ~IUl.. 

t. IIIDU: DIAKltItS ",""y ArTt:R J'l,ATltG. 

10. It«lATIHQ OI:tC. StCU.D IE PlACED .naN IQAID ~ lIIJtItstDE 
OF lUNSl5lQ'it5. 

Ali CHANGES MADE ON THIS DWG AFFECTING THE ETCHI 
PATTERN MUST AlSO BE MADE ON CM· N 8341 2. 

SLIFER OSCILLIITOR TYPEC N6311~ CMA 

--.. - - ---- _._ .. 
~-

• MH OYJCEMA .... ,'~S 1I.z:~ ~ __ /iJ~- '-~ 
Cof'\TUMS OIMENSIONEO J;. .... I' z "DTE 88 WillS TfIEOYN"MI , . , 
Hri 0 J·2.~ .. S "7 j .. , 

" .2e.r + .. OJ: ~rfi-~ 8"." ,,~., ~ 

•• sou: .. • 

, RC3lGf'i!01J Rts. ~TOR. 200 tV .. 
, Rt32Gf",01J flCSISTC't 100 1W •• , RC07Grt03J 114SIS1OR. ,at).L#IJ .3 
, RC01CI"632J RtSt STCA '.aK ~., •• , r<OlCf'T52.1 RESISTOR 7 . 51( ,./_.., ., 
, TlIAHS,STOR ""Ol It o. , TRANSiSTOR .... ., •• , 

,. 
-'- COIL. m()-ll4 aA • 

C<l!L '13,0'38 ' .. , 
" . ~ , ""LAY ., .... lISe " 
" , 0100( :tn0208 8" , .. 

C-
, • 'aD< ..... .~ "<1 

• 
I, UPAC.)TQIt. 0." .... DIS( CLWnC ... .0 t. 
, UPAC'T~ tOOO L"f' ee C4 

, (APACIT(f .7500 ,»' IOC~ C3 , WAoCmJl,lfO(ll..l.Jf'. ,~. M'fUR tt 

, (Ut,(IT{R • Ct 

• , . , .. ~ 
I~"-~-. "-- ." 110111 ,,-.. ~ UOD t( ,~, 

, O'oo('·"ooc...,n .. Lin 0' ""U"'A.L " ~f"" "'.,.!" ... """""""' ..... , ... 'tf OA.:.A'ICAtION ..., .. .. 
UNClASSIFIEr UNClASSIFIED I$MllJ ...LL -1. --
r:~/ 

oro un ""'" ... Slit=ER "'" ....,.".. 

'- OSCILUITOR ,TYPE C 
71 ASSEMBLY Of, 

WI) AGlHCY """"""'* _-. ... . ...... 
N83412 

""'" <, /, 1 ooc. •• tnt. - I .. I 
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~ 
I " 11.1 

LI 
IZ-UH 

I 

-

PRINTED BOARD N83412 CMA -

.l 

R2-
b.8K 

l:-C2. 
i' 7500 

r. f-J.C R2. 
IN3oa08 

0.1 ~ 
2t1b97 {!7 

~CI 
NOTE 3 

C3 J.. RI 

7500 T 7.S~ C4 
10~O 

l\ 

R3 
10K 

CRI R4 
IN965 100 L2 

L I'll' 2.40 UH 

l.: 

-

NOTES 
1. UNU!;$ OTHUWtSl SPECIFIED, RESISTANce YALUn '~ • .1. IN 0te4S .. 

I. UNLESS OTHERWISE SI'f. : IFIED. CAPACITANCE YALI.oU ARE ~N 
MICRqFARAOS. 

J. CAPACITOR TO ft[ INSTALUO IN FIELD. 

W 
~ 

.R.S 
2.00 
IW 

-

-

I 

........ 2-

C1 

C2 

C3 

0,2-
C4 

.Z N£.91 C5 

I GRI 

CO2 

J' 

J2 

C5 K' 
;: 0.1 UF 

" L2 

I 
~, 

J2 , 02 

Y : , 
J-

RI 

R2 

R3 

R4 

AS 

I 
DESfGN AGUK'Y ......... ,...-

PMr OR c;:otrITJ.4)l t=-». ISSU[ SHEEr DESl.:R1f'TJOfII 
ZONE ,."""D'---" I~.~"" ... --I all DYKeMA ~"13-5 /I·~-M 3/1'/1 VA." . 

"',.,. ........ TIJ. LIST 

.AW. I 
_T._ 

TYI"Il. ,.".,IIT. Olt DItAWINQ 10, -.. w.~ ~n DIES"''' AGI[NC'I NO. 
..... -

I 
3 "AlWllc.t. 

7SOCUJr 10 III'IlAR 

75OQJ\.f 10 
. 

IIM.Lq 

1000 ur I DllRAMIc.t. 

O.lur 50 DISC GrRAMIC SPRAllul: 

IN965 
IIfTL. 
Pt:CT,'",r:1 

IN302a! ICTOROLA· 

310150, SPECIAL STOOOART 

UG-58AAI 

410-6 T£UD • ...: 

I?UH "!IO-3e. J. W. MfLLE'A 

240 UH 9210-9. J. W. MILLtA 

21'691 RCA 

2N691 RCA 

7.51\ "4 

6BK .10 

.DK .14 

'00 • 
200 • 

. 

SHEH I, I I i I I I Ii i I D,,;iI(>'1 AGENCY APPROV.'ILS TITlE 

:SSVE , !! I II II I .1 O~G (l.t.TE If·, :lll,tS SLI FER 
SHEET INOEI( 

/ 
OSCILLATOR 

MfO AGENCY APPROVAlS TYPE C 
MfO AQ[NCY NUMBER 

DWO ClASSIIlCATIOH L[~EL 

~ o IckNN'834 12 UNCLASSIFIED 
SCALE NONE ... ;[[f I Of I 
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DESlGNNJEJICr " RlVISIONS 

>MI' OR CCNTlIOI. NO, ISSUE DESCRIPTION Dl\TE ..... ENGR P'ftEPAREO .... ----, 

I ~ELSON N J '1Qll-'5 1-9-'( ~ 
c ADDED LAWDS. CAlIS w~S C tv1A, IJi)HrJ ( ~ "AC.~OTA,JI , j, 2 211·5 

Clo III III ."Z. 
./'. 0 • • ••• 

III •••• OCIII o LZ II .. 

• • 0 0 0 • • • • CZ • • • • .CII • RII .' ••• ••• • • LI •• °CS·CZ. QI QZ· CIIZ· 

ILlnR OSCILLATOR TYPE C Nel ... Z cilia 

SIDE 011[ 

MnI.I~ I I I I I I I I I I I DESIGN AGENCY APPROVALS TITlE 

...... 'l2lzl J I T I I I' I I I I I ORG Dl'.TE INITIALS 

sHEET INDEX 

SIDE _ 

~ 
MASTER, 

. I 
PRINTED CIRCUIT 

MAl · NW«:V APPRO't'ALS 

MFa NJDtC't NUMBER 

... ClASSIfICATION I.MI. 

I~ i3ICMNB

S3412 UNCLASSIFIED 
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s 
1'.' 

I.ZI9 
I I 

.969:!:.OIO 

:t.OIO 

1 
f 

J ."I.'~.OIO 
I 

.~50!..02.0 - -

0+0 T ~iou THRU \ ALL HOLES 

@ 1. f 

I 
r <t S~T 

1.~3&± 

3.000±.O I 0 

3.S00± .020 

'--R f 
.'J53!.O ,0 b PLes .'J611!.OIO 

L. I t I . ff.9!.OI0 
.219!.OIO I. • 

~f---.O&2:!:.OIO' 
.0 .. 7 Z .O/D-- i--

All CHANGtS MADE ON THIS DWG AmCTING THE lICHld 
rAnERH MUST ALSO BE MADE ON CM- N 534-2.0 

NOTES, 

· 1. MAll. ,All LNlllUfEC. ,LASTIC SHU'. GLASS u.S( [fIOn UUN, 
~~::IIt.~H~~~ls~~.GF 0' (iH o 061_C_Z/2. PUI, foI!L·p-n~_9 

I. Mit( "'INT('! Wllilltua IOAAt "'-ill 9!t2l001. n"" I f'LATlNG. CLASS 
2, ,001 HIN. THI. 

I. HOLU TO IE lOCAHt SO A tllJiilMUfl or .020 IS M4INYA'IrIt.D 
IlMUI (OGE OF HOU ANCo L['Gl Dr CONCOCTOfI;. 

III. All HOLU TO Bl 'LAnt fl«V. 

5. 50Lon PlllNTEt CIIlr.uiT Co.IJr.l,CIIOti 'Ell. SGUi16U. 

to SUIT.IU CAPACITOR fO I( stU(f(O "'NCo INST"'LL~P IN "HD. 

(:l::i:> NOT[ POSITION Of TAe IEF ... INS1'ALLING IULA'I. 

• • fl,\y If. OlfAUIED FROfh 

A. J. W. Mlll(1l !:917 MIN ST. LOS "'MGE .~LS !. tALlr. 

I. Ttt..IDlN[ PREtI"SlON IIC. $l.1li. tIT ltLLDl'f€ IIC. 
~.CALI'. 

C. OlJlV,Mlt PROCut'S INC. ,ALlSAClS. N.J. 

O. SI'KACOUE Eucnuc '0. tlGil.i;.J I.~JKS. ").ss. 
E f\ADIO CORP'. Of AM£RII;A.tAMO£N H.J 

INHftN',TIONAL REt.TIFIER COR". , EL SEGUII90 C.AL. 

" MOTOROLA SEMIC'JNOUCTO::>. PROO,.'HOEN,' 3 ",,,,"7.. 
t. a.£ DIAKttRS Am.T AFTE.I1.fl\.ATUC. 

10. INSU..ATlNG DISC 5tI::U.D IE I'I..ACI:D ~ fl(WID 1M) WClPStar. 
or TlMSISoTORS. 

.020 ~~~~ f, 
... @) , I< I C RI ,R R +CILJ+ 
@ 

@)~8889~~ @ 

... 
SLIFER OSCILLA,OR .YPEC· N83~<OCMA 

---- - .... --- .......... 
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