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INTRODUCTION

N &

.~ The Cushing Enginecering Company Shock Test Facility has recently been
assembled and demonstrated at Naval Research Laboratory, Washington, P.C. for
the purpose of investigating and testing underwater explosion phenomena from
a pure energy yield explosion source. In conjunction with these experiments,

~-Underwater Research Systems, Inc., of San Mateo, California has developed
formulas tov accupately scale the data results from these tests to approximate
large nuclear explosions. The attendant instrumentation for this facility,
presently available, allows for the study of gas bubble dymamics, surface
wave and shock wave propagation, rarefaction shock wave genezrated cavitation
and column formation. -.

The purpose of this document is to describe the aforiementioned test
facility equipment in regard ta its construction, alignuent and operational
sequence. ..
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1. EQUIPMENT LESCRIPTION

A. Schlieren Opticai System

The Schlieren System is an optical technique that detects density grad-
ients occurring in fluics. The deflection of collimated light rays from its
undisturbed path when it passes through a medium can be photographed in a
Schlieren System when there is a component of the gradiont of refractive index
of the medium perpandicuvlar to the rays.

The Schlieren Optical Syster in this test facility copasists of a mono-
chromatic aoproximate point light source, two pin lLiole knife edges, a small
silvered-front surface mirror, twoc 80" focal length 9-1/2" diamete- pavabolic
mirrors, two optical flat glass portholes, and a thin film beun splitter. Figuve
1 shows this arrangement of the Schlieven System components.

The light manufactured by PEK, Inc., Type 107-1155, 17 voits, 5.8 amp,
is a monochromatic mercury vapor arc lamp powered by equipment developed at
AEROLAB Supply Company of Hyattsville, Harylund, The lamp has a velatively
short life, which is depenudent upon the cperating current. A suitable operating
curvent is 5.5 amps.

To chtain the approximate peint light source, it is recessary to focus
the lizht rays from the mercury are lamp through the converging lens with a
focal length of approximately 6-1/2 inches. A pin hole is positioned at the
focal length to this lens. These light ravs are then reflected from a small
front surface mivror te the first parabolic mirpor which, in turn, directs the
diverging light rays to a parallel orientation. The rays then pass through
the test rank with the optiecal flat glass portheles to the secead parabolic
mirror, which acts to divert the parallel beam to a converging one, A thin
film veam splitter is then used to allow photographic obsgrvation of one light
bDeam by two high specd cameras. The pinhole knife odges are positioned at the -
fecal point and usenal to both the converging light beams. In effect, the pin
holes eliminate all spurious light rays and allow for sharp focusiag of the lmage -
beire photographad. .

B, yngfax Prum Camees

The manufaeturing pights for this high speed camera havo been purchased
by Red lake Laborateries ef Saatz Clara, Colifernla. Howewver, informstion
and wepair can be afu@mﬁlgﬁheﬁ by the Cerdia Company of Salt bake City, Utah,
This camera is capable of Yraming wotes of up to 25,000 pietures per second.

The file, Nedak Tei=X Pan TX 402, 3% s has to be cut to a length af Su
inehes and i&%tallsﬁ in the Uynafax Pilm Cassetve in ¢ durk voem, Then the
eassette 18 installed in the camera and the Film place® oa the drum. The dpwe is
adjusted to potate at 7500 RPN for & preper Fraadng rete of 25,000 pps.

& maznstie pick=up in the eaiora generates 3 signal pulse for eieh rpm,
This output eignal is vosltered en & Heusten Electyonic Counter Yor aseurvte
Feaming pate data, Ooe revalutien of the camsra drum v} depasit 2%w figmes
&0 the fiia, The cafiera alse has 3n jntefnal Light seurce which €an be pulesd
by a sigaa CERGEREOL at 3 Laow frequency 6 put corvect light ¥ragks on the
Film vo ntar Gamerad froming pate.

x>
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{
I
}' | FIGURE 1A
: ‘ TEST FACILITY LAYOUT DATA
3 4, & 8'-9 Distance from powvthole to parabolic mirrors
- 3 62 -  various Reference position of probe in the test tank is varied
SRS ‘ according to data reqguiped
. _ dy ~ various Reference position of probe in the test tank is varied
§ ] . according to data veqguived
g 4, = 6 Diameter of tank
'.'_-' ds & Distance from pavabolic mirror to small froat surface mirvor
; dsﬁ by Distance from edge of collimated light beam to edge of small
" . ' front surface mirrov
c1,1r S G.9% Focal length of lens frow point light source
‘ ' de*ds = 60" Foval length of parabolic miryors
\ o dg &~ oev Distance from Dynafax pinhole to beawm splitter
o Alse from RYCAM pinhole to beas spiitter
] d g5 8" | Distanne from HYCAM lens te beam splitter
» “ dn?dgiﬂ gav Focal leagth of paraboliz mirpor
1
i3
v v
:
i
g
8 3
v :




Attached to the camera is a Seikosha Shutten, Model No. SLY. Dueing
cperation, the camera drum votates at constant speed ard a shuttep allouws
exposure of the film for only one vevolution of the dr .y to prevent double
exposupre. This shutter is romotely tripbed by a Tekironix Shutter Actuator,
wuhich is energized by the sequencing/firing circuit. #hen properly adjusted
and the shutter speed set at an exposure time of 1/125 sec., approximately 200
pictures will be deposited on the film in one yevolution of the drun camera,
thereby giving a framing rate of 25,000 pps. ,

The attacied lens on this camera is a Cosalcar Television Jeus, Model

Ho. 18284, adjusted to £/1.4 and focal distauce at infinity.

c. Red Lake Cawera (Hycam}

The Hycam camera is manufactured dy Red Lake Lab of Santa (Clarva, Caii-
fortiia. It is capable of framing rates from .: to 3,000 pps, and is regulated
by a servo motoy controlled power supply. The framing rate of this camewa is
wonitored by a Millimite (TLG-4) Ffiash unit which places photo light tracks
on the film margio at a known frequency. This attachment is also manufactured
b5y Red Lake Lab. The lens attachad tu this camera is also a Cosmicar Tele~-

vision Lens No, 19020 adjusted to §42.0 and a focal distance at iafinity.

L. ehaxjg__ ng Systesn

The chapging system is comdrised of a 30 kilowatt powsr supply and &
15 microfarads =20 kilovolt capacitor, capacitor voltmeter, tapacitor dis-
chavge machanism, exploding vire probe, and a sepies of safety grutsctien
selennids. The basic eireult is shew. in Pigure ¥, The power supply chagges
the ea;@;it@r to the dusired voltage through & one ﬁﬂ@gﬁl‘@ veristor. tThe
capacitor voltage is weasursd by 3 wolitscter unich is wired lo pavallel wiih

the capacitae. & 400 mepgolim rozistor protects the voltecter foos high curvent.

“we are discharpe mechanise is ¥abpicated of tus brass heaispheves
separgted by o spage gppreximgtely ene and ene-half tises that wequived for
15KV to ave asevess. Between the brass hemisphewes is a E@@;i@a glass vod of

@ kigh poreentape silicore compasitlion. 15 the eenter of the w& is & bare wire
condudter, which wlien pulsed w with & JKV eharge feoo the explesien sequenge
civguit, breaks Jdowm the air ¢ Spage betueen the begss he hemispheres. This aetion
causes the capae!ier veltare ¥e disehasge gevess the rngﬁ@&ﬁs wite pyede.
The KV e?za-?ge Prom the ECO uait teavels out both gnds of ke glass v9d a Jwg
its ggte;zﬁ EUPFage and ares v & uaifoms %’ eid to the brass Lesispheres as shown
it ¥ gn.ﬂé 3

The expleding wive pyobe is shawva i 2 '&n«@ﬁ@@‘; d3scably "miag
Figure . The expleding wire is ¢ #u3 { 003" dismctes) aichrome wire fila-
pent wWhiieh i% attaehed to the ;!W ¥ipe by coataet wiﬁ;ﬁg Wkon the =apasitew
voltage is dmped. the charge it ¢ondacted 8 the PRODE wive Tilament vhish
instantly va;oonzem vesultiag in an ﬁg&&»n@n The encvgy fvoe ¢he Beyss
hemispheres is conducted ¥o ¥he wive Filamest oh a specisl wire selecved for
pROPer £apaeifangs botween IR IRE @9 afd outside conductors. The wive iIs
repufaetured by ARpheus] ¥o. »21-106 39/0 Teiax Yypes

<




. —— -

. o UE
S LinoEn uz?aﬁ

o D
w - zgigm | .
V ~02 A4i} | | 920~G3374 | SOIONTCS
ASCY A ] LS |
o3te .» o a¥a
| A
, (@)= voums ( AR P
>NGHWY T Hpars Alsavs PR
I m
~OD >m..zm!.....,_§am.c o~ 1 \v - o L,
R _ i | 7o a@ﬁéw 7
| 1 PISINEn |
T p | el  PPRRow lpe
QIOW B mimvg 1oy B T
" | M.WMGQ ¥ mJ@dzU@aﬂd N\, o
| 2%@0 am, PG bl
| w3do B LA T W T 1 _gwu
QoD g, SMIDomo | WO 35 ,§w
. AU GNITOLING .




ST gt TN STRNRT eel L Tan L AT TR Te st R
s i e  Ea i e im e et

€ i N
WSINYMIIW  2haivHoSi1d A0 I%oYD
. Hivd .
PR _ - 30 L X A g
EE I B v i e

Flayie

LN MSYTLoTO0in
wWOoTd 36TNa ARG

o ey
3 e — —
...w A 22 =
.w. -




[ .
E"'—-ﬂ 2 s

N

.

SILICONE
DOTTING
COMPOUND

1

e HOD BRASS
1  TUBE EXTERNAL
g CON DUC.TC)Q

~ SOLOER JOINT

e— FIRERCLASS
INSULATOD

(NTERNA

e

‘.":/:’://

Y

1

TUREADED TEFLON
PLUG (TaP Figtpeiad
TO EIT)
\‘/‘ Nd 1A UA AN s
& DIA BIRASS - ==t
WIRE o —"  d ]

EXDLODING VHOE
BOCE
PROBEL  ASSEMLLY
FIgG. 4

L

?



E. Sequencing/Firing Systam

- The sequencing and firing system is necessary to allow adequate explosion
time delay for the relatively slow time constant of the Seikosha Shutter. The
time delay schematic is shown in Figure 5.

During test operation, should a problem occur, the energy of the capa-
citor can be discharged into a one megohm resistor by placing "charge-discharge®
switch on power supply to "discharge."

With the capacitor fully chavged and the Dynafax camera operating at
the desired rpm, the Hycam is started. After the Hycam accelerates to constant
speed, a microswitch is automatically closed. This switch closure trips +he
Tektronix Shutter Actuator which simultancously actuates a solenoid to fire the
Seikosha shutter and provides an input signal to the Rutherford Electronics
digital time-delay generator. The Rutherford delays the input signal as re-
; quired and delivers a gate output signal to the EGG microflash unit which dumps
B an electrolitic capacitor 2KV charge to the wire lccated in the glass rod shown
oy in Figure 3.

j The schematic in Figure 5 gives an overview of the entire electronic
' cireuit for charging/discharging and sequencing/firing.

F. Additional Equipment

Supplemental equipment available for this test facility includes the
following:

1. Twe surface wave gauges developed by Cushing Fngineering arc used
to monitor surface wave propagation, These gauges consist of two
rods containing the primarvy and secondary windings, and thie baye
ground rod. The primary and secondary windinga are comprised of twe
wives of different diameters wrapped around a metal rod and potted
with an epoxy resin, After the epowy “as set, tie outer ¢ ating
of the (secendary) larger diameter is cemoved te allow contact with
the water. Via the electronics, the primary induces a voltage in
the secondary. The voltage measuved between the ground rod and the
bottom of the secondary is censtant over the length of the windings,
Thug, the gutput veltage measured is proportionzd to the {mwepsion
of the secendary inte the water., If totally immapsed, the wave
gaupe output valtage \guld ogqual one-half eof thg total secendawy
veltage. The veselution of this iestrument ia dopondent on the wire
diametepy of the secondary uindings, which in this cuwse 18 loza than
1% of full seale. The best maegns of meysuring the output of the
wave gaugs electronics {2 to ume & high frogQuency chary recorder
with hoat sensitive paper.

2. A lomm Bolex eameva is alsse avallable o allow cbaeiwation of the
vatey surtase eonditions during oach tezt shot.

3. FPlezeelestric pressure transduders ave avallable to mwasure uhaek
wive presaune data. These trensducers ogsestially coavert aemistie
vaergy inte electrie eneegy af the same feoquensy which can then be
sonizarad on an escliiovcer . The transducern availeble with this
facility were manufactured oy Atlantie Rosedrch, Ine.

[ &
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4. A Stokes HIVAC vacuum pump is attached to the test tank to allow -
varying of the prussure over the water from atmosphepric to 1 or 2 :
psi.

5. An essential piece of equipment for this test facility is the water
filter system. This filter system performs two major functions:
it cleans the water to a high optical purity to increase the photo-
graphic quality of the test medium, and then it. keeps the fluid
in constant motion to prevent thermal stratification of water which
would cause improper defraction of -light beams.

6. A Tektronixz storage oscillioscope Type 549 is available. An oscilio- i
scope with a dispiay storage nemory is not only used to adjust the ’
firing mechanism delay but alsov used to display output of piezvo-
electric transducers for subsequent photographing by an oscilloscope
camera. .

Of the above mentioned items, the only equipment not available is a
high speed chart recorder.

While the previous section gave a general description of the equipment

used for this test fucility, the following portion will elaborate on the align-
ment and sequencing.aspect of the test operation.

II, aLIGWMENT AND SEQUENCE

A. Optical System Alignment

The pasitioning of the test tank is of major iwportance. To allow for
2ase in aligning the Schlieren Optieal System, it is necessary to place the
tank so that the centers of the portheles lie in a level plane, The nuts
securing e optical flat glascs portholes are to be evenly adjusted hand-tight.

The 9-1/2” diametor parabelic mirvors are thewn placed on either side
of the tank as shewn in ¥igure 1, approximately 8 feet frem tha glase portholes.
The venters of botk the parabolie mirrars and the portholes should lie in a
straight tine, This faet can be established by usipng a transit to indicate the
center of the porthole (as seribed or t.e plexigloss perthele covars) and
swinging the tran:l+ in a levol plans to the serihed center on the cever of the
parabolie mivror, It is thea necossary to adjust tho feet on the miyror stand
. to obtaip the prepar position. This adjustment must be performed for both
- pavabolic mirvoprx., When this aligament hag lean conpleted, the light source
ig wovad into position as ghown in Pigure 1. The smsll front surfaee mirpor
ghould be located approximately 77 inehsz frem tho parobelie miprer and 1 inch
cutside of the gallimated lvam diamerer, Witn the lamp tureed on, the plnhele
is adjusted at the feeal lToungth of the pofat light souree lena distance d,
as shown in Figuce § {approximately &.% iaches), The prapar lacemsnt ef this
pinhale sheuld rosult In a sharp imaps of the lawp Filament on the plate con-
tadning the pinhoale,  HNexe, the etpanzit is poniticaed te indleare a level plane
botween the contor of the Flvar parabellc mirror and the papthole of the tank,
The tvansit iz vhen swung in that refeopcnce pilane to the Tight souree plahole
and the fesr of tha light souree ntand aljusred 1o place the pinhele in the
same yeferencw plaae.
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‘ With the lamp turned on, the small front surface mirror is adjusted to
cast a diverging beam concentric with the outside diameter of the parabolic

- mirror housing. After opening the covers on toth parabolic mirrors, the #1

portaole cover can be installed.

It is imperative to adjust the tilt and rotation of the first parabolic
mirror so that the collimated beam is concentric with the geribed cirele on
the #1 porthole cover. If the beam diameter at the #1 porthole cover is larger
or smaller than the scribed circle, the point light source is not at the focal
length of the parabolic mirror and an adjustment is essential. When the

. Schlieren System is properly adjusted, a reference object placed in the collimated

beam should cast an exact size image on the cover of the second parabolxc mirror.
It is necessary to remove the porthole covers to prevent distorted images from
occurring. :

Once the collimated beam has been established, the #1 porthole cover can
be removed and the #2 cover installed. Again, the diameter of the beam should
be concentric with and the same size as the scribed reference diameter on the
porthole cover. Foliowing this procedure, both porthole covers can be removed
and the tilt of the second parabolic mirror adjusted to a level position. It
is necessary to votate the mirror to allow the Dynafax camera to be adjacent
to the collimated beam with the pinhole at the focal length 6C inches from the
mirror. The beam splitter is installed at a distance d)) from the second para~
bolic mirror approximately 45° to the canverging beam. The height of bhoth the
Dynafax and the Hycam is adjusted sc as to align the optics of each camera with
the veferance plane previously established by the trsusit.

B. Dynafax Camera Alignment

To position the Dynafax Camera properly, it is necessary to manually apen
the Seikosha Shutter and the Dynafax camera shutter. The p1nhele behind the
Seikosha shutter is then manually adjusted to the focal point of the second para=-
bolic mirpor. The optical selector lever on the Dynafax must be adjusted to
allow the inceming light beam to be observed externally from the viewing pert
on top of the Dynafax. The camera and pinhole must be adjusted to center the
incoming beam on the cross-hair of the viewing port lens, when aligned prapenly
and the selector p@siti@ned to allow the incoming light beam to pass through
the camera lens, an image can be chaerved on the inside diamoter of the drum
as viewed by removing the front cover at the base of the Dynafax, This image
should be clear, circular, and approximately 3/8 inches im diamater.

C. Hycam Alignment

It is necessary te p@ait;@a the Hycam at the distance d;g as shown in
Figure 1. The iscoming beam is viewed from tha extevnal viewing pert in the
back of the Hycam, and the camora 12 then adjusted to obtain a sharp, round
image larpe enough in diamater te £ill the entive frawe, The pinhole is placed
at the focal point of the converging beam on the lyeas stand.

The pesieioning of the @ﬁﬁlﬂdiﬂg wive prabe, vave heipght gaupos, and
pelzaelicctric prossure transducer is d@faumiﬁed by the particular tastr being

parforadd .

11 .




o

[
H

T

D. Firing Sequenée Adjuctment

The firing sequence and required time delay are monitored by usiug the
storage oscilloscope. The mechanical time constants of the Tektronix Shutter
Actuator and Seikosha Shutter are ascertained by making use of a photo diode

positioned in a light box behind the Seikosha Shutter.

The diagram and schematic in Figure 6 show the essential components
of this monitoring device. It is necessary to connect the elec:ronizs as
shown. A high intensity light must be placed close enough to the photo-diode

" g0 as to give several volts outpu when the shutter is cpened. The shutter

exposure is then adjusted to 1/125 second, and the shutter is cocked. The
scope trigger must be connected so as to trigger on the +5v signal from the
voltage divider (See Figure 5). When the shutter actuator trips the shutter,
the output of the photo-diode can be observed on the storage scope. The time
relative o the step function displayed on *he scope screen should be approxi-
mately .008 seconds for a shutter setting of 1/125. This test should be
repeated several times to measure the repeatability of the shutter. For
exarple, for a setting of 1/125 second, the Dynaflex speed should be adjusted
to ¢xpose one revolution of the drum film in .008 sec. (1 vev/.008 sec x

P = 7500 RPM).

Arother signal can be added to the scope display as shown in Figure 5

to indicate the explosion trip time (See Figure 6B for typical output signature).

Time, Ty is the time of the initial iuput to the shutter actuator and to the
scope trigger,

The upper trace in Figurs 6B shows the time constant of the shutter
actuator and shutter exposure time indicated by the step function output of
the photo diode, The lower trace indicates the negative pulse signalling the
explosion time. The delay time of the Rutherferd gate output cen be vavied by
adjusting the time delay switches on the Rutherford to allow sufficient time
for the initial explosion to cccur just as the shutter is opening.

XII. OPERATIONAI SEQUENCE
bes the oporational sequencial infermatier nocessavy

This section deseribea
ire test with the aforementionsd equipaent,

pi
to perform the exploding w

A, fuitial Praparation

The initial preparation includes a cleansing of the optieal mirrers and
lengae as well as a water wash down of tho tenk and fllter aystem, The taak
iz then filled to tho desired level, and diatomacieus earch filter powder In
added to the filter tank through the tvap basket adjscont to the pump, The
water ia vhon filvere”, as pequired, to obtain a eleae. ¢lean fluid for pheto-
graphing the explesien. The pump and filver aystem uhould ha operated centin-
uously during “eesting" to peavent the formition of theymal stvanifieatien
of tha water. Tha fileer will requive perlodic elraning and flushiag »f the
cleth sersans, and renewal of the diatemgclous eartk, The flushiag of thae Fil-
tor is required whenaver the tank pressure ecads greater than 20 pei.

12
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B. Exploding Wire Probe I'repzration

The exploding wire probes are now prepared. Ap assembly drawing of the
probe is shown in-Figure 4. The exploding wipre filament (#40 nichrome wire)
is attached to the leads o/ the probe by contact welding. The leads should
be adjusted tu a gap of approximately 1/8 inch. After the filament ls welded
in place, the mesistance of ¢he probe is measured and siould he 1 19 2 ohms,
Once the fliament has been successfully welded, the entire probe is dipped
in an acrylic lacquer to insulate the probe filament frow the water when it is
submerged in the tank. Following this. the probe can be installed in the tank

- at a desired location. The wave height gauges are positioned and the inside

surface of the glass porthoies are cleaned. To verify that the prohe filament
is still intact, the resistance across the brass hemispheves of the trip mech-
anism is measured. It should be less than 3 ohms.

Ce Verify Optical and Electronic Systems

The electrical system must be connected properly as shown in Figure 5.
The mercury arc lamp can be turned on and the current set to 5.5 amps. With
both parabolic mirror covers opened, the plexiglass porthole covers can then
be removed. To verify that the optical system is aligned preperly, the light
beam must pass through the pinholes of both the Dynafax and Hycam cameras.

With the master firing switch in the Yoff" pasition, it is necessary to
turn all AC power to the “on" position for the following equipment: osciile=--
scope, Hycam, Tektronix Shutter Aatuator, Rutherford, EGG Microflash, phote
diode power supply, Houston Counter, Wave Height Gauges, Redlake Miliimie
and the capacitor prwer supply with ‘“chapge-discharge" switch in the latter
position. The escillescope triggering mechanism should be adjusted as follouws:
mode-trig; slope-neg.; coupling-2,€.; source-Ext. The sweep time of the scape
should be § wilsec/cm, phote diode preamp - 5 volts perdaz (5.C.) and the EGS
photo=£flash trip preamp 10 voltafem (D.C.).

The firing sequence can be tested by eocking the shutter and tripping
the shytter actuator and the EGG teip nechanisn by wmanually closiug the back
of the Hyeam, With no film in the camera, the samera back plate actuates the
velay switeh whish is set to close after the Hyecam hus accelerated vo coastant
speed duwring the norsul eperation. The storage seope display should appear
sinilar to the signatures shewn in Figure 6B, After 2everal vests, it gheuld
be verified that the shutter actuater time constant and expesure time ave
vepeatable, The time delay on the Rutherfovd should be regulated ss that the
EEC teip pulse is escurring at the sase paint in time corresposdent to the
opauing of the shutter as shown in Figure 6B.

B. Step=By=Step Pleing Provedure

Thig section Lists the step-by-step proceduics to be taken for a tst
euplogion. :

1. The film is loaded into both cameras and the back o& the Ey@aa is
closed.

L Ld
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2. The Seikosha Shutter on the bynafax Camera is cockqd."(Tﬁe
Dynafax shutter must be in the open po.sxtmn.) '

[P

v - 3. The capacitor power supply switeb is placed in the "charge" -
o position; and :he capacztoz is charged to 15K volts then the
1 power supply voltage is backed off to zero volts.

L 4. The Dynafax Camera ig turned on, ari the camera speed adjusted
c b . as required for desived framing rate as indicateé hy the RPN on
P the Houston Electronic Counter, (1 rev. = 224 frames); (1 vev.
L %o be exposed in .008 sec. at a Saikosha Shutter 3etting of

- 1/125 sec.) _

5. %The Red Lake Millimite is turned to 1000 flashes/sec.
6. The Hycam power supply is adjusted to 3000 frames/sec.

o 7. All available data is recorded on a typical data sheet as
shown in Figure 7.

: | 8. The wave guuge chart vecorder is turced to high speed.

e : 8. The master firing switch is turmed to the “on* position.

. ine above steps conclude ome test shot. Imdiatcw-v’"' *iitihg the

L shot, the Dynafax camera and chart recorder are turped "e'~° - . Lo capacitor

power supply switched to the “discharge" position. The A, ... - uipsent
be de-energized, and the film and data vetricved for analysiu.. ~ . O

The infermaticn concerning the pressure transducers was aot included fop
test des griﬂti@n. These transducers can be connacted to an oscilloscope and
ph@t@gﬁghs taken of their s;gnamws for a given test to wvegord explasisa
yield by measuring shock wave maximum pressucaes.

B IV, SUBMARY

the praeceding information i essential iy conduering an undspuatey test
explosion as exhibited in the shogk tese fa@ility presently available at NRL,
Washington, U.L. Alss included in this operstiug manual eve photegeaphs of
the faeility and instruotienal ﬁiagfém which have been appropriately labelled.
CGuestions coneevning the eperation of this tesy Facility cawn br divested teo
- Cushing Eaginceping, Inc., Northbrook, Illinoiy of the writer of thiz doculent.




FIGURE 7

TYPICAL DATA SHEET

A, Camera Data

1.
2.
3.
5.
5.

6.
7.

8.

Framing Rate of Dynafax Camera

Magnetic Pick Up in Pulses/Sec

Writing sime ( sec) of Dynafax

Shutter Setting on Dynafax

Record Bolex Camera Framing Rate

Record Red lake Camera Framing Rate

Red Lake Mini-Light Setting

Red Lake Camera a. aperture b. focus setting  a.

3. hynafax Camera a. aperture b. foous setting a.
b.
- 10, Bolex Cameva a. aperture b. focus setting a.
k.
3. Tank Setting and Dimengions
1. Physical Dimensions
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Resistance of Wire hefore avrylic coating

A7




Ve gPTEAT Re T ET

: M . g RS A
[ O AR .
N i h S ARl e et i

6.
1.

8.

9.

1.
2.
3.

.

5.

10,
11, Bistance frow LCLG-1 to probe {pressure transducers}
12. Distauce from LCLO-2 to probe {pressure transducers)

18,

Resistance of wire after acrylic coating

Wire Dianeter

Wira Length

Wave Gauge Distances fyrom Probe

Hater Temperatupe

Tarnk Pressure

C«. Data Taken at Coatrol Station

Measure Capacitance of LCL10~L (pressure tyansducers)

Hsasure Capacitance of LE10-2 (pressure transduceres)

Oscilloscope readiags - Model Yo,
&, Seeep Rate

b. Valts/Div

¢s Pre-Asp No.

d. Teigger lewel

Tise Delay for LC1O Trigperiag

High Voltage Cable Resistance

High Voltage Cable Capscivanse

Nigh Velrage Capecitor Voltage

Seasitivity Cetding and Water Level Bettiag

&, Wave Gauge wo. 1

b, Wave Gauge Ne, ¥
Recorder Speed (for Wave Cauge Becerd)
wocoeder Settiag Avoltssvwl

1i. Veltage ob Digchirps GCapacitor

ie

SO TR




IR S

T e prCTRRR e - ’
] 5 B
5
IR
ERUEEY . :
it »

APPENDLCES
*?




- APPENDIX A ‘
s




INoART
ualss a3s1duo)
U T-v :

E
;
!
;

Il

W




. i X Y A e .
Do A SISl u[g
; o
f <
. B
x o
. b 41
R
- Eo g
] =° &
on 3
gz

:"#




ng Dynafax

ti

fAdjus

I
|
3




-PoaeATTS TTEUS
—-oToyuTg-o04anog
Y317 3uTOd

svezans juocai EiEyy AR ol i e e SSE “

2

Sraire , ; v ) . R o - " o : , ] n

U,




SPTOUSTOS
ToAIUOD
waasfg SurlBuaey)

N o T R T




T T Wy, T

Ty 155 e

FER I SRk et i

A-B
Capacitor
Discharge
Mechanism




APFENDIX B

PERSONNEL RELATING TO SHock TEST EXPERIMENTATION
IN WASHINGION AREA :

The following persons were contacted in en attempt to identify a user
for the test facility presently located at Naval Reszarch-Lal, Washlngton, D C.:
(Responses were negative.)

Naval Ordnance Lab (New Hampshire Avenue)
Mr. Robert M. Barash 301-3%4-~2583

Naval Ship Engineering Center (Hyattsville)
Code 6105C Hanley Ward 436-1982
Code 6153 John Conway 436--1248

Naval Ship Research and Development Center {Cardercck)
Dr. W. Murray 227-1705
Dr. Short 227-1726

Underwater Explosion Research and Development Center (Norfolk Naval
Shipyard)
Dr. E. Palmer 804-393-5098
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3.

5.
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APPENDIX C

LIST OF EQUIFMENT MANUALS AVAILABLE

EGEG 549 Microflash System, Number B-31ik, 15 July, 1965.

Houston Instrument Corporation, Transistorized Timer Counter TC2A
Rutherford Electronics Company, Model All Digital Time Delay Generator
Tektronix Shutter Actuator, 1962.

Tektronix Storage Oscilloscope Type 549, and others.

Red Lake (EYCAM) Millimite Flash and Dynafax Camera manuals are available

at the Cordin Company, Salt Lake City, Utah, 801-%87—l075 (Also Red
Lake Lab, Santa Clara, California).
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