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US ARMY TEST AND EVALUATION COMMAND
TEST OPERATION PROCEDURE

DRSTE-RP-702-103

*Test Operations Procedure 4-2-808 1 June 19€1
AD NO.
FUNCTIONING TIME OF AIR-BURST FUZES
Page
Paragraph 1 SCOPE . . . . . . B |
2. FACILITIES AND I\S"RUMEVTATLO P |
3. PREPARATIONS FOR TEST . . « « « « « o « o« & 2
4, TEST CONTROLS . . ¢« + v ¢ v ¢ o v v o o = 3
5 PERFORMANCE TESTS . . . . e e e e e e . 3
6 DATA REDUCTION AND PRESENTATIO 5
Appendix A. JSTRL* ENTATION . . . . - O |
B. SUMMARY OF DATA (EXAMPLES) e+ +« e« « « <« « .« B-1

C. REFERENCES. + . . ¢ ¢ v ¢« v v v v v v ¢ v o . C-1
1. SCOPE. This TOP describes procedures for measuring the elapged time
between the instant of firing (time zero) and the air-burst of a fuzed
warhead. Wezpon firing conditions such as elevation, zone, temperature,
and sample size are covered in TOP 4-2-055,°%% °

2. FACILITIES AND INSTRUMENTATION.

2.1 Facilirties.

ITEM REQUIREMENT
Test site include suitable weapons and

observation points

Loading plarnt high explosive and inert filler

*This TOP supersedes TOP/MTP 4-2-808, 30 April 1968.

**Footnote numbers correspond to reference numbers in Appendix C.

Approved for public release; distribution unlimited.
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TOP 4~2-80¢ 1 June 19281

2.2 Instrumentation.

: MAXIMUM PERMISSIBLE
ITEM ERROR OF MEASUREMENT*

Infrared (IR) chronograph 0.0001 second
system {(including IR detector

pickup unit and amplifier,

counter, power supply, and

starter switch)

Stopwatches + 0.1 second

B

Projectile velocity—meaguring + 0.1
equipuent (TGP 4-2-805)°
Weapon nressurc-sensing 2%
device (T0P 3-2-810)

|+

o
.

PREPARATIONS FOR TES

(98]
.
-t

Planning.

a. Review the test requirements, and determine the number aud types
of rounds to assemble for the test.

b. Design data-collection sheets for recording round-by-round data
us requirec by the particular test [sce Appendiz B for example].)

3.2 Weapon.
PRSE A——
a.  Select a weapon(s) for which the projectile(s) is standard and

t has et least 75% of its scrvice life remaining, unless othervise
fied in the requirements documents.

P . 4
. Stargape the tube as specified in TOP 3-2-802.
v. Firoiy nount a starting switch (e.g., an inertia switch) on «

recoiling cowponent of the weapon to obtain zero time.
3.3 aAnmunition.

a. Load service-type projectiles with inert material so that they
have the same weight and density as the standard high-explosive filler.

b. Drill a cavity into the inert filler to accept one APG-2 spotl-—
ting charge (see Figure 1). All testing to determine functioning time of
air-burst fuzes should be conducted with an APG-2 spotting charge to en-
surc high visible and infrared light indications of in-flight function-
ing. {(The T-2 charge has limitations since it may may not produce radi. -
tion levels sufficient tec ensure reliable operation of the 1R
chronograph. )

*Values may be assumed to represent + 2 standard deviaztionms; thus, the
stated tolerances should not be exceeded in more than 1 measurement or
20.

o
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TOP 4-2-808 1 June 1941

3.4 Instrumeantation. Install instrumentation to measure the following
in accordance with the listed reference:

a. Muzzle velocity as described in TCP 4-2-805.

b. Weapon chamber pressure as described in TOP 3-2-810.

4. TEST CONTROLS. Do not test vhen atmospheric condltions would prevent
visual observation.

5. PERFORMANCE TESTS.

5.1 Method.

a. Lay the weapon system to be tested in azimuth and clevation.

b. Set the <fuze on the test system for the desired air-burst.
(Fuze setting must be verified by 2 photograph or an obgerver.)

c. Lay four IR chronographs, as required, to scnse detonation of
the fuze. (Record the values for informational purposes only.) NOTE:
The TR chrongpraph may be of fset, and the asbouths and olevations cors
puted to correspond to the spatial position of the air-burst; or, a spot-
ter round that air-bursts the same as the test rounds may be used. Th
latter method requires that the IR chronograph be physically (manually)
2imed to acquire the air-burst signature. NOTE: Azimeth and elevation
settings for the IR chronographs may be computed, or if available, taken
from records of previous firings. Qrientation of the IR chronographs is
criticai, as the 7ield of view of the lead sulfide cell is about &
degrces in both azimuth and elevation. )

d. Tlosition observers with stopwatches to provide backup dats to
include verification of fuzc functioning. Stopwatch functioning times
arc¢ uscd to verify that nothing has spuriously triggered the
chronographs. Stcpwateh readings must not replace chronograph ceadiugs
since their accuracy 1is not adequate for precise measurement.

c. ZEnergize test equipment, and verify proper operation cof
cemponents.

f. Fire the wcapon, and record the time of firing.

g. Using the IR detectors, measurc and record the time- to-burst.

h. Repeat steps a through g for various fuze settings, zone charg-
es, projectile types, elevations, and temperatures (sec TOP 4-2-055).

5.2 pPata Required. Instrumentation personnel will record the following
on data shects as shown on pages B-2 and B-3:

a. Date of test
b. Round number
c. Test location
d. Chronograph readings (usually four) and average of readings
€. Stopwatch tines

f. Tustrumentation used

g. Gun switch number

h. Counter manufaciurer, model, and serial nurber

i. Total number of rounds fired '

3 Reproduced From
Best Available Copy
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TOP 4-2-808 : 1 June 1981

recorded to four decimal places. The recorded time values for each round
will be averaged, and the average rounded to the nearest 0.001 second,
using the method prescribeg by the American Society for Testing Materials
(see ATP F-105H/55H/8U-1J)

The test director will record the following data:

a. Azimuth and elevation of weapon system being used chronographs
(in degrees)
b. Meteorological conditions:

(1) Ambient temperature
{(2) Relative humidity

Fuze type and lot aumber

Fuze setting

Time of firing of each test round

Weapon and barrel used

. Zone charge of propellant

. Temperature of ammunition

i. Pre-treatment of fuze/projectile (e.g., vibrationy)
j. Muzzle velocity*

kK. Chamber pressure*

Moo 0

o o)

6. DATA REDUCTION AND PRESENTATION.

a. Using the data obtained by chronograph, determine the fuze time-
to-burst to the nearest millisecond for each round. NOTE: The IR
chronograph computes time-to-burst for all fuzes automatically from

recorded data.

b. Compare time-to-burst data with the actual fuze settings, and
determine whether times-to-burst occur within acceptable limits.

¢. Determine mean of chronograph readings for each projectile
firing. From these values, determine the mean and standard deviatioa of
fuze functioning time for each condition of fuze setting, =zone charge,
fuze temperature, elevation, and weapon, as shown on page B-l.

*NOTE: These items are taken only when specifically requested to gain
additional information.

Recommended changes of this publication should be
forwarded to Commander, US Army Test and Evaluation
Command, ATTN: DRSTE-AD-M, Aberdeen Proving Ground,
Md. 21005. Technical information may be obtained
from the preparing activity: Commander, US Army |
Arerdeen Proving Ground, ATTN: STEAP-MT-M, Aberdeen
Proving Ground, Md. 21005. Additional copies are
available from the Defense Technical Information
Center, Cameron Station, Alexandria, Va. 22314. This
document is identified by the accession number (AD
Fo.) printed on the first page.
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TOP 4-2-808 1 June 1981
APPENDIX A
INSTRUMERTATION

IR Fuze Chronograph.

Time of flighn of air-burst fuzes may be obtained with several types of
instrumentation. Of these, the infrared (IR) fuze chrenograph system is
preferred for fuze timing because of its accuracy, simplicity of opera-
tion, and immediate data availability. The IR fuze chronograph system is
a heat /light-sensitive device that detects burst flashes from artillery
and rocket ammunition at short and extremely long slant ranges, and con-
verts these flashes into a sigral suitable for a time counter recording.
The IR chronograph system consists of four basic components (see Figure
A-1):

1. The power supply for use with the IR chronograph operates from a
115-volt, AC source. '

2. The starting switeh, the wmeans of tdentifying the insrant of
firing (time zero), is an inertia-type switch mounted (strapped or clamp-
cd) on the weapon.

3. The IR detector or pickup unit is an 8- by 8-mm lead sulfide
photoconductor (cell) mounted in the focal plane of a 15-cm parabolic
reflector, both supported within a tubular housing. The housing, in
turn, is wmounted between trunnions on a traversing basc Lo permit 90°
elevation and 360° traverse. The entire assembly can be mounted on a
rigid peramanent mount or on a suitable tripod for portable operaticn.
The output of the detector cell is fed into the amplifier that operates
the counter. '

4. The counter on which the times are read is a standard commercial
unit. It is mainly an automatic recording counter consisting of a series
of counting circuits with an inherent accuracy of + 10 microseconds.
When the weapon is fired, the circuit is energized, starting the counter,
and the elapsed time is recorded on the counting circuits. One advantage
of the timer is the speed with which the fuze functioning time interval
can be reported.

The IR system is known to be effective for a slant range of 15,000 meters
for daylight firing. With a portable IR system down range, the range can
be effectively extended to far greater ranges from the weapon. The IR
system is of optimal effectiveness in the daytime, when projectiles arec
loaded with charges especially developed for recording air-burst fuze
times. The IR system sensing equipment can be adjusted to preclude er-
roncous triggering by spurious background signals. A typical fuze
chronograph system is shown in Figure A-2.

Other Methods.

Other means ¢f obtaining time-to-burst data include a photographic method
and telemetvy. These are costly and involve a considerzble amount of in-
strumentation. For tests that do not require a high degree of accuracy,
stopwatches or a system of electric clocks with a good time resclution of

a-1
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TOP 4-2-808

0,01 second may be usged.
observers.

1 June 1981

The clocks are started and stopped manually hy
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Figure A-2. OGSchematic Diegram of Infrared Fure Chronograph
System (Dual Arrangement)

Iner+ial Type Switch: Actuated on recoil of facility weaporn to
start counter.

Power Pack: 2b-vclt d-c unit adjacent to counter.

Chronograph Counter

IR Detector Unit: Actuated by projectile burst to ntop counter.

Amplifier: Integral part of detector unit
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APPENDIX B

SUMMARY OF DATA (EXAMPLES)
SUMMARY OF FUNCTIONING TIME PRECISION

juze

Sot; Tie to Tune-

Group Temp,  Neo of Rlo - Tiwe, vion, sec

No. ~ Veapon or Pived  Cop owe o Awyg o Sid Do
1 W.2 mert, M30 - 40 Jo 145 i4.0 14,04 0.5uu
2 8-in. how, MI1i0 - 42 15 16 25.6  24.99 .02z
3 8-in. how, MLID + 7 10 30 25.0 20.0% 02
4 155 how, M1J04A) + 7C 10 a9  25.6 23.62 .017
5 155 how, 151C9AL + 70 10 10 25.0  25.0%4 0%
155 how, ¥100:1 b g - 25,51 .G35
5 155 how, H10Gi! - Lo 10 10 25.0 25.03 L1228
155 how, M10GA) by - 24.99 L0353
6 155 how, Hi02AL +145 10 10 25.9 25.64 oiel
7 1935 hew, llo2 + 70 23 aly  50.0 56.60 .022
7 105 how, H102 - 40 10 a9 59,0 145,95 .02
7 105 how, 1102 +115 10 aa  30.0 50.00 ok
8 155 how, MI02A1T 4+ 70 10 16 33.0 32.99 037
8 155 how, M10SA) - 10 10 10 33.0 37.9% .07
g 155 how, HL0GAL  +145 10 10 33.¢  53.07 RoicH
g 155 how, MI0GAL  + 70 10 10 36.0  30.10 307
155 how, 110941 - b q - 35.09 023
10 15% how, 1il0%al - 40 10 asg  50.0 £8.63 .037
10 155 how, M10%AL  +145 i0 aa 55,8 58.79 .027
11 155 how, M109AY + 70 20 ay7  7z.6  71.97 L0232
12 155 how, H10%41 + 70 10 10 7.0 S7.01 RE
155 how, M1C9AL b g - 56.98 .02%

13 155 how, M129A)1 Ho ir timcs cbtainable

14 155 hew, 1109Al1 + 70 12 as 50.0 50.G3 .03
1 155 how, HiDOAL + 70 7 a5 55.¢0 55.00 .G33
15 155 how, M109AL  + 70 20 417 55.8  54.97 .031
16 165 how, 4102 + 70 10 a8 50.0 U4g.99 .031
16 105 hew, M102 + 70 8 8 50.0 49.92 .026
16 105 how, MLOZ - 10 8 8 7 50.0 u9.93 .158
16 10% how, MLO2 b g - 49.92 .035
15 105 how, 4102 +145 8 a6  S6.0 50.91 .03¢u
17 165 how, ¥M204  + 70 5 5 45,0 44.99 .03y
17 105 how, NH204 4+ 70 5 5  u6.5 46.47 .1t
17 105 low, XHM20%  +145 10 &9  46.5 LG.5T BN
17 105 hievw, XM204 b g - 46.51 .037

9Time misced on remaining round(s).
bomitting onc round.

| Reproduced From
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1, TiTLE: (50 10-1-7) 771580 Shewt | ot
| TI;ggﬁniggggggﬁrs (in seconds) 4. Fuze Lot lo. 5. fuze ferrin
) MAS80ENN1S001 £ sen,
i 7. Weanon: g, Locaticn:
g ‘. Test Director: o5 cipiap ’ 35 mm K659
L ho, 11, 12, 13, i, 15, 16.
i #1 #5 #8 #2 average
~o.uze Chron|Fuze Chronfuze Chrnn Fuze Chron |Fuze Chron | Jtep Watch ; Pemarrs
1 _— —— .- —- —— —
2 --- --- --- 8.5941 8.594 8.55
3 9.1810 --- 9.1975 9.1620 9.180 9.19
1 8.7151 8.7152 -=- 8.7151 8.715 5.70
5 8.3431 8,3427 --= 8.3427 8.343 8.33
5 ! -=- 2.6856 2.6881 2.6834 2.688 2.71 |
7 i --- --- 8.38881 --- 8.88¢2 8.92 ‘
3 9.1700 9.1695 9.1695 9.1694 9.170 9.20
9 --- 1.5573 1.5621 --- 1.560 1.60
10 9.1350 9.1347 9.1351 9.1352 9.135 9.14
11 &.9601 8.9611 8.9281 8.9927 ] 8.960 9.90
12 --- -~ --- 9.0997 9.100 9.20 :
13 8.8651 8.8468 8.8472 8.9000 8.865 9.15
18 | —oce | eeee- --s --- o - NFS
15 6.9550 f.9383 6.9653 6.9624 6.955 7.0
16 8.4872 2.4835 8.4861 8.4901 8.437 8.75
iz 2.5621 8,5618 8.5617 8.5617 8,562 8.57
I Dt s - ——-- ‘3.1917 3.192 3.27
19 9.2530 9.2521 9.2540 9.2525 9.253 9.34
20 8.9551 8.9309 §.9378 8.9971 8.955 9.15
21 9.1840 9.1802 9.1824 9.1900 9.184 9.29
22 i N Bttt —— —---- —==-= NES j
23 7.6220 7.6089 7.6060 7.6504 7.622 7.85 j
24 o= I T T BT T ST NFS |
25.1 8&.8040 6.8068 8.8040 8.8020 8.304 g.92
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