
AD-774  495 

STRIPLINE   POCKEL'S  CELL ASSEMBLY 
INSTRUCTIONS 

Jules  P.   Letellier 

Naval  Research  Laborator 

Prepared for: 

Advanced Research  Projects Agency 

January  1974 

DISTRIBUTED BY: \m 
National Technical Information Service 
U. S. DEPARTMENT OF COMMERCE 
5285 Port Royal Road, Springfield Va. 22151 



"--- 

UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (»hmn Data Bnlttmd) 

REPORT DOCUMENTATION PAGE 
I      REPORT NUMBER 

NRL Memorandum Report 2716 
2. GOVT ACCESSION NO 

4.    TITLE (mid Submit) 

STRIPLINE PCCKEL'S CELL ASSEMBLY 
INSTRUCTIONS 

7.    AUTHORf«; 

Jules P. Letellier 

9.    PERFORMING ORGANIZATION  NAME  AND ADDRESS 

Naval Research Laboratory 
Washington, D.C. 20375 

READ INSTRUCTIONS 
BEFORC COMPLETING FORM 

3^  RECIPIENT'S CATALOG NUMBER 

to-iiä 4yr 
S.   TYPE OF REPORT • PERIOD COVERED 

This is a final report on one 
phase of a continuing problem. 

C. PERFORMING ORG, REPORT NUMBER 

1. CONTRACT OR GRANT NUMBERf«) 

I 1  CONTROLLING OFFICE NAME AND ADDRESS 

Advanced Research Projects Agency 
Washington, D.C. 20350 

U    MONITORING AGENCY NAME i  ADORESSf/'d<f/aran( tmi.i Conlntllnt Otlle*) 

10.   PROGRAM ELEMENT, PROJECT, TASK 
AREA ft WORK UNIT NUMBERS 

NRL PrSWem 65K03-08A 
ARPA Order 2062 

12.    REPORT DATE 

January 1974 
IS.   NUMBER OF PAGES 

12 
IS.   SECURITY CLASS, (ol thlt nporl) 

UNCLASSIFIED 

ISa.   DCCLASSIFICATION/DOWNGRADING 
SCHEDULE 

16.    DISTRIBUTION STATEMENT (ol (Ma Rmporl) 

Approved for public release; distribution unlimited. 

17.   DISTRIBUTION STATEMENT (el fha abalract antarad In Block 10, II dllltrml tram Rmport) 

18.    SUPPLEMENTARY NOTES 

1».   KEY WORDS fConl/nua )n ravaraa alda // naeaaaarr and idtnilly by bloc* numbar; 

Pockel's cell assembly 
Stripline Pockel's cell 

20.   ABSTRACT fCondnua on ravaraa alda II naeaaaarr and idmniltr by block niaibar; 

This report contains a step-by-step assembly procedure for the Pockel's 
cells used in the NRL Glass Laser Facility. Also included are some repair notes. 

Reproduced by 

NATIONAL TECHNICAL 
INFORMATION SERVICE 
U S Department of Commerce 

Springfield VA 22151   

DD    1 J ANM73   1^73 EDITION OF  1 NOV 6» IS OBSOLET-. 
S/N   010:-0I4-6601 i 

UNCLASSIFIED 
IICURITY CLMtmCATION OF THIS PAGE fWhan Oala Knlarad; 

  



UNCLASSIFIED 
a^LUJlTV CLASSIFICATION OF TM.S PAGEOW.«. p'^T^Z^ 

ii 
UNCLASSIFIED 

»ICURITV CUAWinCATIOM Of THII PMSSS DM. Ih,.^, 

y 



CONTENTS 

Abstract 

I. INTRODUCTION 

II. CONNECTOR AND  STRIPLINE    ASSEMBLY 

III. CONNECTOR AND  STRIPLINE  INSTALLATIONS 

IV. ELECTRODE AND CRYSTAL INSTALLATION 

V. W. JDOW  INSTALLATIONS AND  FINAL ASSEMBLY 

VI. REPAIR NOTES 

iv 

1 

1 

2 

3 

3 

4 

Hi 

Preceding page Htfk 

  - 



ABSTRACT 

This report contains a atep-by-step assembly procedure for the 
Pockel's cells used in the NRL Glass Laser Facility. Also included 
are seme repair notes. 
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Stripline Pockel's Cell Assembly Instructions 

I.  INTRODUCTION 

This memo report is intended as an aid for assembly or reoair of 
the stripline Pockels cells used by the NRL Glass Laser Facnity 
The theory and calculations which led to these Pockel's cells are' 
contained in NRL Report #7463.^5 Report 

The following drawings a-r- 
procedure. 

listed as aids in the construction 

(a) #65-161: 

(b) #65-126: 

(c) #65-175-1: 

D65-175-2: 

(d) 65-178: 

Modified GR-874  Connector    (Figure 3) 

Pockel's Cell Crystal 

27 mm Pockel's cell detail  (Figure 4) 

Pockel's Cell Assembly 

35 mm Pockel's Cell Detail 

Thtre are certain precautions wnich must be observed in the 
construction of Pockel's cells.     Since KD*P is a soft7hygroscopic 
temperature sensitive crystal,  it must be handled with exS^e ca« 

^Id^^V^.T ^ 8UbJeCted at «* ^ to^effgTelatWe humidity    and should be stored below 20% relative humidity to ore- 
vent fogging      Alcohol, acetone,  or other volatile solvents shou!d 
never be used to clean KD*P crystals,  as the result will most  li£L 

the c^: irebutcriral- ""ILM1™ 8houid be ^ ^ ^55 the crystal but in no case should the optical surfac-s be touched 

rbl^duJ "fj0.?10^8-  t180' d0 n0t '8ed Canned ^«on to'tt^t 
to blow dust off the crystal: the cold freon will shatter the crystal. 

dn^ V. il1
h(iCa*f8  pessary to clean the face of a erjatml,  or to 

Electro T J^ C78tal thorou8hly witb a 3-M "FluoJinaf' Brand 
Electronic Liquid such as PC-77. then lay a piece of optical tissue 
jn the optical surface and gently draw it of?. This will removTthe 

tiHrysm!6   eVaPOrate8 ^ Carry ^ any dU8t " <*" "" - 

II.  CONNECTOR AND STRIP LliIE ASSEMBLY 

Drawing #65-161-1 is an illustrated breakdown and assembly 
drawing for the modified General Radio connector used with the Pockel's 
cells. Figure #1 shows the .003" copper strips used to assemble the 



strlpllne.  Parts #1 and #3 of this figure are ground lines; part #2 
connects to the center conductor. Being careful not to distort the 
teflon insert with excessive heat, parts #1 and #3 (ground planes) 
should be soldered to the retaining ring (Part #0874-6420) so that 
their center lines are parallel to the center line of the connector 
and perpendicular to the mounting plane of the connector. Part 2 Is 
then connected to the center conductor (C65-161-2) by a 3/16" lone 
#2-56 screw. Using a 0.190" spacer, part #2 la oriented and bent so 
as to be parallel to part #1 and spaced .190" from it. Part 2 is 
soldered into this position. The result should be identical to 
Figure #2.     (Use standard 60-40 electronic- grade solder*) 

The connector should now be thoroughly cleaned in an acetone bath 
ultrasonic cleaner. Next, coat the teflon insulator on the s^rio line 
side with Dow Corning #1203 primer and .How to dry. The cup foLed 

Svl^H r^rrv,^1118111"0' i8 then filled "^ Dow Co"^g 184 Sylgard (which has been vacuum outgassed) and baked in an 80oC oven 
for 2 hours, wcu 

III.  CONNECTOR AND STRIPLINE INSTALLATIONS 

AH ^"J1?8.*065"175* 8heet Ui8  the Po<*el's cell assembly drawin* 
All the Delrln parts should be thoroughly (ultrasonically) clelneJ 
before starting  Then the connector holes in part #1 and the faces 
of parts #3 and #4 which face the connector should be coatld „Uh 
Dow Corning 1203 primer and allowed to dry completelv  AffL JI , 
install parts #3 and #4 in part #1. Then' c^er a I" wide strin '' 
of .0035" Kapton Temp-R-Tape on the cente^ conductor and LlpiL 

in nar ll        ^T™^* ^W™*'    ^^  the connector loosely 
V V ; 8Uiding the  tWO 8trip line8 so that ^ey stick out the 
sides of the crystal holder like rabbit ears.  Start the bolts that 
hold the connector to part #1. then seal around connector lX  Ind 
connactor with Dow Coming 731 RTV. Now. tighten down the elector 
and wipe off the excessive RTV.  Pull the two stripllnes dowTtl^ 
against part #3 (or #4) so they are bent at right angles Z  SS 
their ends down with teflon Temp-R-Tape. There shou!d ^ow e "' 
.190 gap between the strips out to where the crystal will be nlar^H 
with the kapton tape between the strips and out one face Jf the hotd^r 
There should also br room for the crystal in the holder. The part is 

fn! r!^Wlth the COnnector down. ***  the stripline channel is 
or twoWhourrCUUm ,Ut8a88ed ^ COrnin8 ^  ^ baked in an ^  -en 

The above procedure is now repeated for the other connector. 



IV.  ELECTRODE AND CRYSTAL INSTALLATION 

Make a scale model of each size Pockel's cell crystal. Place 
the mock-up crystal in part #1 so that Its cen^t coincides with the 
center plane of the strip line. Trim the excess strip line with a 
pair of scissors leaving about 1/4" sticking out beyond the mock-up. 
Trim the Kapton tape so that it is even with the edge of the mock-up. 
Slide the electrodes (part #7) into place between the copper »trips, 
then fold the copper otrips over the electrode. Now place part #6, the 
window holders, into place on each side to make sura the mock-up crystal 
is centered properly, then remove them. 

Make certain the ledges on the edge of the electrode have been 
tinned. Holding the mock-up in place (clamp it), place the ground 
side electrode (no kapton tape on the stip line) in place. The long 
channel on the electrode should face away from the crystal, and the 
edge of the electrode aperture which has been filed should be up 
(towards part #2). Trim the stripline with a razor blade so that 
It just fits the ledge, and solder it to the electrode. With the 
1st electrode soldered ir, place, locate the second electrode correctly 
and trim its stripline to fit also. Remove the 2nd electrode, bend 
the stripline  flat so the mock-up crystal is easily inserted and 
removed, and remove the mock-up crystal.  Finally, clean all parts 
again thoroughly. 

With all parts dry, clean, and at the same temperature, gently 
place the real crystal in place. Be careful not to touch the optical 
surfaces or chip the optical face where it is inserted into the elec- 
trodes. Gently slide the two side crystals into place, and put the 
2nd electrode properly in piece. The stripline  is now bent over the 
electrode and epoxyed to it using TRA-CON #BA-2902 Silver Conductive 
Epoxy. Only a very small amount is required. Remove the excess 
epoxy, being very careful not to get any on the optical face of the 
crystal.  Put the unit in the dessicated cabinet and allow to dry at 
least 48 hours before using. 

V.  WINDOW INSTALLATTQNS AND FINAL ASSEMBLY 

Referring again to drawing #065-173-1, the window holders are 
part #6. The o-ring to be used is listed with the drawing. The 
important thing is to have everything very clean. After claaning 
windows, o-rings, and window holders, handle them only when wearing 
plastic gloves. Use optical cleaning paper to hold the windows 
when inserting them into the holder, as plastic gloves will smear 
windows also. After assembly, store in a clean dry place until ready 
to use. 

For final assembly, observe all the usual precautions. Fix part 
#2 (top) to part #1 (crystal holder). Carefully place a very »mall 
amount of Dow Corning "^l RTV along the front cracks formed by the 

J 
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I 
mating of the top and holder. Allow to dry, then carefully flueh the 
crystal and window holder with clean FC-48,  Install the face o-rines 
and attach the window holders to the body.  Fill and empty the c^m" 
pieted cell with FC-48, and fill again. 

As a final step, check the electrical continuity from center 
pin-to-center pin and shell-to-shell of the connectors for a shor- and 
shell-to-center pin for« open.  If this checks out, the Poll's cetl 
ij  ready for use. »•* • «•x* 

VI.  REPAIR NOTES 

If the Pockcl's cell develops electrical problems, the most likely 

Ä ,, V^ ^"-^ bond- I*ai„ the cell completely, al o„ 
to drip dry in a dessicator, and check continuity again! If continuity 
returns, a silver-epoxy joint has separated and must be re-epoxied 

Iwr^A11"!0^ and K?P 0ff' Carefully remove and clean the epoxi^d electrode and reassemble starting from Section IV. 

For crystal replacement, strip the cell as above (including eooxied 
nlectrode)  Remove the crystals. The side pieces will be reused 
.n the repaired cell. With the crystals removed, carefully clean 
out all the epoxy possible for the strip line and electrode (the 
epoxy is partially soluble in acetone) and assemble the cell again 
with the new crystal, starting from Section IV. 
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