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A REVIEW OF AIRSPACE USE IN 

RESTRICTED AREAS R-54 AND R-82 

SUMMARY 

Introductmn 

The use of alrspace by the Aberdeen Provmg Ground m Restrxted 

Areas R-54 and R-82 was exammed by revlewmg the actlvltles at APG durmg 

Fiscal 1958. A representative sample of workmg days was selected and used 

to describe the actlvlty. In addltmn, some data avallable for the complete 

year were revlewed to establish the rellablllty of the sample. Orgamzatmnal 

mformatlon descrlbmg the Aberdeen Provmg Ground and Its operatmn also 

was obtamed as part of the survey. 

The Aberdeen Provmg Ground 

RestrIcted Areas R-54 of the Aberdeen Provmg Ground (APC) 

and R-82 of the Army Chemical Center (ACC) are located near Baltnnore, 

Maryland and are controlled by APG. Red 17 alrway crosses R-54 and 

1s controlled by ATC. About two requests per day are received by APG 

to cross R-54 and about eighty vmlatlons of the Alrspace are observed per 

month. The land and water restricted area 1s lnnlted to the ground reserva- 

tlon which IS about l/2 the sue of the air restrlcted area. 

Of the 9300 APG Personnel, about 3000 are Involved m range 

operations. 2400 are m the Balllstx Research Laboratory (BRL) and 

the Development and Proof Services (D&PS) who perform 95-980/o of all 

range operations. The Engmeermg Testmg Dlvlsmn of D&PS formulate 

all test programs and all range operatmns are under the control of the 

Range Serv~es Branch. 
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About 91.2 mlllmn dollars has been Invested in the range operations, 

this constitutes approxunately 50% of the total APG mvestment for land, 

facllltles, and equipment. 

Radio and telephone are the prnnary means of Inter-range commumca- 

tmn. However visual signals and other warnmg devices are used. Surveillance 

of the auspace 1s visual by APG range personnel. Two VHF and two UHF 

frequencies are asslgned to APG for test alrcraft flights. 

The APG also has remote bases of operatmn at Yuma, Armona 

and Fort ChurchIll, Mamtoba, Canada. Yuma actlvltles are smular to APG 

and Include desert and hot weather testmg as well as a conslderable amount of 

automotive testmg. Fort Church111 IS used January thru March for all 

extreme cold environmental tests. 

Survey of APG Actlvltles (Fiscal 1958) 

Dally flrmg schedules and control tower clearance records were 

used to determme the APG range actlvlty. Three average days and the peak 

day of each month were used for the representative sample. The 48 day 

sample rewews 21% of the 4445 flrmgs made m fiscal 1958. Durmg the year 

4% of the flrmgs were made outslde of the normal week day workmg hours of 

0800to1630. Vertical flrmgs, weapon utlllzatlon, and axcraft test flights 

were compared for the sample and the year with good agreement. Vertical 

flrmgs, about 2% of the total actwlty, use the highest altitudes. Most of these 

flrmgs go to 30,000 ft. mth some as high as 69, 000 ft. Prunary traJectory 

and ricochet altitudes were consldered separately to show the effect of each 

on the over-all alrspace utlllzatlon. 

Some tests performed by the Army Chemical Center and by BRL 

were not avallable for analysis. However, the altitude used was always 

below 5000 ft., and for most tests below 1000 ft. 
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The range utllmatmn was dlstnbuted evenly throughout the land 

reservatmn with a few fmngs fallmg south of the north boundary of Red 17. 

The flrmg clearances vaned m length from a few n-mutes to several hours 

but no predommate duration was in evidence. 

A maJonty of the clearances were in effect between 0900 and 

1600 hrs and only 4% were 1x-1 effect outslde of workmg hours. It was 

noted that high altitude testmg (m excess of 20,000 ft. ) was performed 

throughout the day regardless of the percentage of flrmgs m effect. Less 

than 10% of the flrmgs use alrspace above 10,000 ft. However, 77% use alrspace 

over 2000 ft. 

Summary - Actlvlty 

Organlzatlon 

2. 

3. 

4. 

1. (A) D&PS and BRL (with 25% of APG personnel) performed 95-98s 

of the fmngs. 

(B) 50% of the APG uwestment 1s for range operations. 

R-82 (ACC) 1s controlled by APG. 

APG has no surface control outslde of the land reservation. 

APG also performs tests at Yuma and Churchill. 

Fmngs 

1. 

2. 

3. 

4. 

4445 flrmgs were made 1x1 Fiscal 1958 and averaged 18 fnmgs 

per workmg day with 30 flrmgs on the peak day of the year. 

(A) 770,000 rounds were flred m the 48 day sample. 

(B) 98% of the rounds flred were 30-60 cal. and 20mm. 

Flrmg clearances vaned from mmutes to the entlre day and 

averaged three hours. 

13% of clearances were m effect 0800 to 0900 hrs. 

ll%II I, II 11 II 1600 to 1700 hrs. 

4%‘0” ,I II II (I outslde workmg hrs. 

28 flrlngs (0. 6%) were made on 12 weekend days 
-3- 



Summary - Anspace 

Use 

1. 

2. 

3. 

4. 

Vertical flrmgs (2%) up to 70,000 ft. were made at one pomt. 

(A) 3% of hugs exceeded 20, 000 ft. 

@&II I, 41 10,000 ft. 

2p70’o” II 11 5, 000 ft. 

77%0” II 1, 2, 000 ft. 

(B) 0.4% of flrmgs used no airspace. 

267 “Flrmg Clearances” (67) o were for test alrcraft flights. 

Very few hrmgs entered Red 17. No flrmgs crossed the alrway 

centerline. 

Coordmatlon 

1. 

2. 

3. 

4. 

5. 

All means of Inter-range communxatmns are avallable. 

Anspace surveillance 1s prunar~ly visual. 

Direct commumcat~on between APG and Baltnnore ATC exists. 

Requests for clearances go through Olmsted Flight Service Center, 

as do notlflcatlons of closmg of Red 17 airway. 

About 80 anspace vlolatlons occurred each month. No actlon 

agamst violators has been successful. 

About 2 R-54 clearances were requested per day each mvolvmg 

flights of from 1 to 50 aircraft. 
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A REVIEW OF AIRSPACE USE IN 

RESTRICTED AREAS R-54 AND R-82 

I. INTRODUCTION 

The Cornell AeronautIcal Laboratory under Contract FAA-BRD 15, 

Task Order#lO, with the Federal Avlatlon Agency, performed a study of 

the utlllzatlon of the Aberdeen and Edgewood RestrIcted Areas, R-54 and 

R-82, wth partxular attentmn given to actlvltles which affect outslde 

avlatlon flight actlvlty. To reach the objective of the program, a survey of 

the actlvltles between July 1, 1957 and July 1, 1958 was made TDTle 

lmmtatlon and the form m whxh the factual mformatlon was avallable prevented 

a detalled survey of all the actlvltles for the entlre Fiscal 1958 period. There- 

fore, a representative sample of the year’s data was used for d&a&d analysis. 

In addltlon to the sample data, some mformatlon for the full year was 

obtamed when avallable, to determme the rellablllty of the sample data. The 

survey was augmented by other factual data which describe the over-all 

Aberdeen Provmg Ground operation. 
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A REVIEW OF AIRSPACE USE IN 
RESTRICTED AREAS R-54 AND R-82 

II. ABERDEEN PROVING GROUND 

The mformatlon Included m this part of the report was extracted 

from letters exchanged between CAL and APG (Appendix I). 

A. Restrxted Areas 

Restricted aIrspaces R-54 of the Aberdeen Provmg Ground (APG) 

and R-82 of the Edgewood Arsenal or Army Chemlcal Center (ACC) are shown 

in Figure 1. Although the aIrspaces carry separate deslgnatlons, R-82 1s 

wholly wlthm the boundames of R-54 and IS controlled with R-54 by APG. 

Also shown m Figure 1 1s the network of VOR and LF/MF aIrways in the 

adJacent east coast region. 

Approxmately 2 requests to cross the restrxted areas are received 

each day for flights of from 1 to 50 alrcraft. In addltlon to the requested 

clearances, approxmnately 80 vlolatmns of the alrspace per months have been 

observed. Because the detalled mformatlon required to report wolators 

could not be obtamed, actlon agamst those who make unauthorized penetrations 

has been unsuccessful. 

Figure 2 presents a more detalled picture of the restrlcted areas 

and the ground reservation of the Aberdeen Provmg Ground. It also shows 

that one LF/MF alrway, Red 17, crosses restrlcted area R-54 at approximately 

the mdpomt. The north boundary of Red 17 has been accepted as an nnagmary 

dlvldmg lme between “North R-54” and “South R-54”. To facllltate the use 

of Red 17 aIrway, a procedure has been establlshed whereby, with prmr 

ATC approval, It 1s open to alrcraft unless closed by APG. 
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Control of the ground reservation 1s accomplished by patrol boats 

m Chesapeake Bay, and fences and gates on land. However, no surface control 

1s available to clear the area for flrmgs outslde of the ground reservation. 

B. APG Orgamzatlon 

Figure 3 shows the general orgamzatlon of the Aberdeen Provmg 

Ground. The APG 1s a permanent Army post manned by about 9300 perma- 

nent personnel, of whom approxmmtely 50% are rmlltary. Of the several 

branches In the orgamzatlon, only two are prunarlly mvolved m the range 

operations. These are the Balllstx Research Laboratory (BRL) and Develop- 

ment and Proof Services (D&PS), who together perform 95-98s of all range 

operations. BRL has about 1000 personnel and D&PS about 1400. In add&on 

to the personnel of BRL and D&PS approximately 600 others are mvolved m 

range operations. 

The pro-rated mvestment m range operations at APG represents 

50% of the total mvestment. A breakdown of this pro-rated value 1s shown 

below 

Value m Mlllmns of Dollars 

Land (71,734 acres) 2.5 

Improvement to Land 16. 1 

ut111t1e s 3 4 

Buldmgs and Other Structures 16. 2 

Eqmpment 53.0 

Total 91.2 

Although BRL uses the range, the responslblllty for schedulmg 

and operation of range actlvltles 1s assigned to D&PS. D&PS also has the 

responslblllty for techmcal guidance of the remote base operatmn at Yuma, 

Arizona and Fort Churchill, Mamtoba, Canada, even though they are under 

the dIrectIon of the Special Mlsslons Actlvlty. 
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Schedulmg procedures of the D&PS have been outlmed m Figure 4. 

When test requirements have been establlshed, a test dlrector IS asslgned 

He coordmates the program with the cost centers and the supportmg servwes 

and subrmts a program through his dlvlsmn dlrector to the monthly plannmg 

meetmg of Engmeermg Tests. All test programs are revlewed and a tentative 

schedule 1s prepared to utlllze fully the facllltles and manpower of APG. The 

test program outlme 1s presented to the Schedulmg Committee who prepare weekly 

schedules of range actlvltles on Wednesday at 0900. The purpose of this 

schedule 1s to alert all personnel of the lmpendmg test program and to notify 

them of the servxes required m the followmg week. At 0900 each day the 

Schedulmg Committee prepares a dally flrmg schedule which IS Issued by 1200 

hrs. This schedule for the followmg day contams detalled mformatlon about 

the scheduled range actlvlty. A sample Item from a typlcal dally flrmg 

schedule 1s presented m Appendix III. The dally schedule 1s about 75% 

accurate when Issued and approxmmtely 10% 1s added to the program before 

the scheduled test day IS over. The dally schedule 1s fmal notlflcatlon of 

range operations and Includes all actlvlty that ~111 occur m the range area. 

Control of the range operations 1s dlwded among 5 control towers. 

Tower A, B, C, L, and Range Control. (Figure 5) All personnel entermg 

the range must receive permlsslon by telephone or radio from the control 

towers and all flrmgs or test alrcraft flights must be coordinated through 

the towers. An excellent safety record mdlcates that the range control 

system 1s effective. 

C. Communications 

Radio and a complete Inter-range telephone system are the primary 

means of range commun~catlon. Various other signals and warnmg devices 

are also used to augment the mam commumcatlon systems as shown m the 

followmg table. 
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1. Radio 

252.00 MC AIP to Ground (UHF) 

g 170.025 MC ~111 replace 38.1 MC 

2. Telephone Direct lmes from towers to permanent flrmg pomts. 
Network 

Dial phones to towers, operatmg pomts, all range 

gates, and throughout provmg ground. 

Direct lme, Frlendshlp Alrport to APG 

3. Visual Slgnal lights and panels for alrcraft. 

4. Warnmg 
Devices 

Sirens, lights, flags, barricades, and loud speakers. 

Although a direct telephone lme exists between FrIendshIp Alrport, 

Baltmnore and APG, It IS not used m control of the restrxted aIrspace. 

NOTAMS ~111 not be accepted by FrIendshIp and clearances must be routed 

through Olmsted FSC 

No means are available for surveillance of the airspace other than 

visual observations bv APG Personnel 
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D. APG Remote Bases 

The followmg llstmgs describe the extent and use of the APG remote 

base operations. 

Yuma Test Statmn, Arlsona 

Use (1) Research, Development, Engmeermg Tests 

(2) U.S. Navy, Marme Corps, Air Force Equipment Tests 

(3) Environmental Tests (Desert and hot weather) 

(4) Surveillance Tests 

(5) Acceptance and Inspectmn Tests of Productmn Items 

(6) AutomotIve Testmg 

Land Reservation - 880,000 acres Flrmg Front - 5 miles 

Restricted Alrspace - 300,000 acres Instrumented Range - 40 nmles 

Ordnance Test Actlvlty Personnel - 86 Mll., 239 Clv. - 325 Total 

All the types of actlvlty whxh take place at Aberdeen also take place 

at this base. 

Fort Churchlll, Mamtoba, Canada 

Extreme Cold Environmental Testmg (January-March) 

Expansion to year round operation 1s not contemplated, recommended, 

or likely. 

E. SUMMARY 

1. Orgamzatmn Actlvlty 

a. D&PS & BRL (with 25% of APG personnel) perform 95-98s 

of flrmgs. 

50% of the APG mvestment 1s for range operations. 

b. R-82 (ACC) IS controlled by APG. 

C. APG has no surface control outmde reservation. 

d. APG also performs tests at Yuma and Churchill. 
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2. Alrspace Coordmatlon 

a. All means of Inter-range commumcatlon are avallable. 

b. Alrspace surveillance IS prxnarlly visual. 

C. Direct commumcatlon between APG and Baltimore ATC 

exists. Requests for clearances go through Olmsted FSC. 

d. About 80 alrspace vlolatlons occurred each month. No 

actlon against violators has been successful. 

e. About 2 R-54 clearances were requested per day mvolvmg 

l-50 A/C. 
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III. APG ACTIVITIES STUDY 

A. Data Collection 

The data avallable to describe the fmmg actlvlty at APG were m the 

form of dally flrmg schedules, special flrmg schedules, and range clearances 

from the five control towers. 

The dally fmmg schedules are publlshed and dlstrlbuted after the 

schedule meetmgs. The special flrmg schedules are Issued each day for flrmgs 

that have not been Included m the dally flrmg schedule. Range clearances are 

Issued by the control tower operators for every flrmg, and these records mdl- 

cate the flrmg pomt, weapon used, and the txnes the range was opened and 

closed for the flrmg. 

By combmmg the mformatlon from these three records, It was possible 

to prepare data sheets for each fx-mg (Appendix III, Table 1). D&PS personnel 

prowded the data on the starred Items (e. g , altitude and number of rounds flred) 

Monthly summary records of tower flrlng clearances (Append= III, 

Tables 5 thru 16), were used to determme the total number of flrmgs for the 

year and the days to be used m the representative sample (Appendix III, Table 18). 

An average day m each quarter of the year was fz-st selected to determme 

seasonal varlatlons in fmmgs, then an average day per month, a peak day per 

month and fmally random average days selected from the entlre year’s actwlty, 

resultmg m three average and one peak day per month for a total of 48 days 

through the year. The selectlon of the average days was based nat only on the 

total dally flrmgs but also on the flrmg dlstrlbutlon for the various towers. All 

the data given are for flrmg clearances, whxh were the only means avallable to 
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defme flrmg actlvlty. A firing clearance, or “flrmg”, 1s a block of time issued by 

a control tower for a flrmg test or for an axcraft test flight. In some mstances 

several blocks of tme were Issued for a smgle flrmg test with time mtervals 

between them. In such cases, the data reflects the total tnne Interval between 

the startmg tnne of the first block and the endmg tnne of the last block The 

utllmatlon of the reserved flrmg tnne for actual testmg could not be determmed. 

B. Results 

1. Ground Area and Typical Altitude Utlllzatlon 

Data pertammg to the ground area utlllzed by varmus groups and 

typlcal maxmum altitude utllmatlon for two ranges were supplled by APG The 

areas of APG asslgned to Aberdeen Provmg Ground, Balllstlc Research Labora- 

tories, Army Chemical Center, and troop trammg are shown m Fig. 5 along 

with the five flrmg clearance control towers and the numerous observation towers. 

Although D&PS controls the range operations, Army Chermcal Center 

does perform tests m Its own area (Carroll and Battery Pomt) wlthout flrmg 

clearance Data pertammg to these tests were not avallable for analysis, however, 

It was stated by D&PS personnel that they are tests which always mvolve less than 

5000 feet of altitude and, for the most part, less than 1000 feet. The Balllstlc 

Research Laboratory also conducted tests on whxh data were not avallable 

However these tests, confmed to the northern area of APG, namely Spesutle 

Island, also mvolved less than 5000 feet of axspace. 

A typlcal altitude utllmatlon breakdown, as supplled by APG, for two 

flrmgs at different ranges, and vertical flrmgs, 1s shown m Fig. 6. 
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2. Analysm of Fiscal ‘58 Data 

a Rellablllty of Sample 

Various data were collected from the tower flrmg clearance records 

for the entlre fiscal ‘58 period for “sample vs year” comparxon purposes. 

Fiscal year data showed a total of 4445 flrmg clearances issued over 254 days 

(Fig. 7). Of these, 174 (4%) were performed outslde of the normal working hours 

(0800 to 1630 hours, Monday through Friday). These flrmgs either started after 

normal workmg hours or started durmg normal workmg hours and contmued past 

the normal end of the workmg day. In addltlon to the 174 after-hour flrmgs, 28 

fmmgs occurred on 12 Saturdays or Sundays durmg the year. One hundred and 

seventy-four (4%) were closed range flrmgs (fmmgs conducted m a completely 

enclosed range). Thmty fmmgs occurred on the peak day of the year with an 

average of 18 clearances per day for the year The 48 day sample data Included 

a total of 942 flrmgs or 21% of the fiscal year actlvlty (Fig 7). Of these 41 (4%) 

were conducted outslde of normal workmg hours and 48 (5%) were closed range 

clearances Review of a three-month (April-June 1958) flrmg actlvlty survey 

conducted by APG personnel (Appendix II) mdxated that 7% of the tests were 

conducted outslde of workmg hours. 

Both the sample and total year’s data were analyzed for weapon 

utlllzatlon Comparison of the “sample vs. year” use of each of the 25 various 

weapons agrees wlthm 1 to 2% (Appendix III, Table 19). A comparison ofl’sample 

vs. year” use of SIX weapon groups also agrees wlthm 1 to 2% (Fig. 8). 

Vertxal flrmgs (90” elevatmn) conducted throughout the fiscal year 

showed that a total of 72 flrmgs were conducted at I ‘I ‘I Field on Gunpowder Neck 

These vertical fm-mgs represent 1 6% of the APG actwlty. Most of the flrmgs 

reached altitudes of 30, 000 feet and some reached an altitude of 69, 000 feet. 

Of these 72 fx-mgs, 22 occurred on selected sample days representmg 2 3% 

of the fmmgs. Figure 9 shows that the sample data reflects the altitude utllma- 

tmn of the year’s fmmg 

-14- 



The close agreement m weapon utllmatlon, off-hour flrmgs, vertxal 

flrmgs and closed range flrmgs between data from the sample and the entx-e year 

mdlcates that the sample represents the entme year’s actlwty with reasonable 

accuracy 

3 Analysis of Sample Data 

The 48 day sample data was studled to determme the extent of utllma- 

tlon of aznnuth, range, altitude, and tnne Of the 942 flrmg clearances occurrmg 

durmg the sample, 48 were closed range flrmgs which, because they mvolve 

neither range nor altitude, have been dlsregarded m the analysis of the data 

Therefore all percentage quantltles are referred to 894 sample flrmgs. 

a Fx-mg Pomt Aznnuth, Range, and Altitude Utlllzatlon 

Many flrmg pomts were used, therefore, they were grouped Into nme 

general areas as noted below. Details of the groul mg are shown m Appendx III 

A flrlng pomt locatlon dlstrlbutlon of the 894 flrmgs was performed 

with the followmg results 

Flrmg Pomt % Flrmg at APG 

1. Gunpowder Neck 11 

2. Mam Front 7 

3. Water Front 14 

4. Mvllchaelsvllle 26 

5 Spesutle Island 6 

6. AxfIeld Area 13 

7. New Bombmg Field Area 7 

8. Poverty Island Area 9 

9. Alrcraft flights 7 
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The fmngs at each locatmn were then analyzed for azmuth, range, and 

altitude utllmatmn A composite of the maxmum range utlllzatmn of each 

flrmg pomt mdlcates that few flrmgs have ranges extendmg below the north 

border of Red 17 auway and none extend below the centerlme (Fig. 10). 

Detalled mformatmn concernmg azmuth, range, and maxnnum ordmate and 

ricochet altitude utlllzatmn was obtamed from the data from each flrmg pomt 

(Figs. 1 l- 18, Appendix III, Tables 25-32). 

In these figures, ordmate altitude 1s the traJectory altitude of the PrOJeCtlk 

and depends on the weapon elevatmn angle. Ricochet altitude 1s the altitude the 

project& or fragments attam after Impact with some object. In general, weapon 

flrmgs at elevatmn angles of less than 10” ~111 ricochet while those at higher 

angles Will not. Personnel of the Balllstlc Research Lab. at APG provided a 

general method for calculatmg ricochet altitude, which was used by APG per- 

sonnel to supply the ricochet data for the flrmgs used m this analysis. This 

method assumed that, upon Impact, ricochet ~111 occur with a proJectlle or 

fragment velocity equal to one-half of the weapon muzzle velocity and an equwa- 

lent elevatmn angle of 65”. To sunpllfy their calculatmns, D&PS personnel 

employed an equatmn for computmg ricochet altitude which utlllzed full weapon 

muzzle velocity at an equivalent elevatmn angle of 20”. There 1s a dlstmct 

difference between the maxnnum ordmate and rxochet types of altitude 

utlllzatlon -- therefore, they have been treated separately to show the effect 

of each on the over-all axspace utlllzatmn. 

The xi-craft flights occurrmg m the sample data were studled to determme 

flight paths and altitude range (Appendix III, Table 35) Traffm density along 

the varmus flight routes 1s shown m Fig. 19. The maxnnum altitude of the 

flights varied from 50 to 15, 000 feet. 
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b. Flrmg Clearances 

A study of the duratmns of the sample fmmg clearances mdlcated 

that flrmg clearances varied In duratmn length from a few mmutes to several 

hours, with no defnnte pattern. Eighty-fwe percent of the clearance permds 

varied between a few mmutes and five hours In length (Fig. 20), and the average 

duratmn was three hours 

The hourly dlstrlbutmn of the clearances snnultaneously m effect was 

also exammed and the maxnnum ordmate and rxochet altitude utlllzatmn for each 

hour was analyzed (Fig. 21) There was no defmlte permd of the day when peak 

actlvlty occurred. The flrmg clearances were dlstrlbuted quite evenly through- 

out the workmg hours of the day except that only 13% of the clearances were m 

effect between 0800 and 0900 hours and 11% between 1600 and 1700 hours The 

bulk of the actlvlty occurred between 1000 and 1600 hours, and 4% of the clear- 

ances were m effect outslde of normal workmg hours. Although the prnnary 

utlllzatmn of alrspace throughout the workmg day was less than 5000 feet, 

clearances for flrmgs to altitudes exceedmg 20, 000 feet were III effect through- 

out all hours of the day 

c. Weapon Type 

The 25 varmus weapons utlllzed durmg the 942 sample flrmgs were 

segregated mto varlcus groups accordmg to sue as follows 

1. 105 through 280 mm 

2 30 through 90 r-m-n 

3. small caliber through 20 mm 

4. uscraft 

5. closed range 

6. miscellaneous 
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The weapon group dlstrlbutmn of the flrmgs was exammed and the altitude 

utllmatmn by the fmmgs of each weapon group was analyzed (Fig 22). The 

average number of rounds per fmmg for each weapon type was also calculated. 

A total of 770, 000 rounds of ammumtmn were expended with 98% flred from 30- 

60 callber and 20 mm weapons The larger weapons, 30 through 280 mm, 

attamed ordmate altitudes exceedmg 20, 000 feet while all other weapons used 

altitudes under 20, 000 feet. Some weapons produced ricochet altitudes as high 

as 25, 000 feet, but most of the axspace utlllzatmn was below 5000 feet. 

d Axspace Utlllzatmn 

The axspace utllmatmn of all the sample flrmgs (excludmg the 

closed ranges) was studled (Fig, 23) The mammum ordmate and ricochet 

altitudes were first treated separately to pomt out the auspace utlllzatmn of 

each. Then the maxnnum altitude dlstrlbutmn of all the flrmgs, dlsregardmg 

the dlfferentmtmn between ordmate and ricochet altitudes, was exammed. 

The maxnnum ordmate altitude dlstrlbutmn mdlcates that approm- 

mately 3% of the flrmgs exceed 20, 000 feet, 5% exceed 10, 000 feet and 13% 

exceed 5000 feet. The maxmum ricochet altitude dlstrlbutmn shows that only 

0. 1% of the flrmgs exceed 20, 000 feet, 2. 5% exceed 10, 000 feet, and 16% 

exceed 5000 feet. However, If the dlfferentlatmn between ordmate and ricochet 

altitude IS dlsregarded and only the maxnnum of either ordmate or ricochet 

altitude 1s consldered, a more representative picture of the actual utllmatmn 

of axspace 1s obtamed. Then 3% of the flrmgs exceed 20, 000 feet, 8% exceed 

10, 000 feet, 28% exceed 5000 feet, and 77% exceed 2000 feet, with only 0. 4% 

usmg no amspace Remew of the three-month APG survey conducted by APG 

personnel mdlcates that, of the 1097 fumgs sampled (mcludmg closed range 

flrmgs) 13% exceed 10, 000 feet and 56% exceed 2000 feet 
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c. Summary 

1. Fmngs 

a. 4445 fx-mgs were performed II-, fiscal ‘58 with an average of 18 

fmngs per workq day and 30 fmngs on the peak actmty day of 

the year. 

b. The flrmgs conducted durmg the 48 day sample expended 770, 000 

rounds of ammumtmn of which 98% were fned from 30 to 60 callber 

and 20 mm weapons. 

c. Fnmg clearances varied m duratmn from mmutes to the entme 

day and averaged three hours m length 

d. 13% of the clearances were m effect from 0800 to 0900 hours 

ll%!I II II I, II II !I 1600 ” 1700 ” 

40/o”” I, II 19 !I out side workmg hours 

28 flrmgs (0.6%) were conducted on 12 weekend days throughout 

the year. 

2. Amspace Utllmatmn 

a. vert1ca1 f1rmgs, conslstmg of 1. 6% of the total APG actlvlty, 

attamed altitudes up to 70, 000 feet. 

b 3% of the fwmgs exceeded 20, 000 feet. 

S%,I II II I, 10, 000 feet. 

28%” II II II 5, 000 feet. 

77qorr I! !I VI 2, 000 feet. 

0 4qoo” II II used no anspace. 

C 267 flrmg clearances (6%) durmg fiscal ‘58 were for test amcraft 

flights. 

d Very few flrlngs extended mto the Red 17 airway. NO flrlngs 

crossed the centerlme of the amway. 
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APPENDIX I 

GENERAL APG OPERATIONS DATA 

1 (A) Letter, CAL to APG, MS rn~a 167, dated 5 December 1958 

11 (B) Letter, APG to CAL, dated 12 December 1958 

The general APG Operatmns data were obtamed from the Development 

and Proof Services by the correspondence I (A) and I (B), followmg. Of the five 

enclosures, only Nos. 4 and 5 have been Included m this appendix. Number 1 1s 

for Plannmg, Coordmatmg, and Schedulmg Productme Resources. It 1s an 

operatmnal procedure booklet Issued by D&PS and IS designated D&PS Procedure 

No. 160.16 Data from this report were used m the body of the report under 

APG Orgamzatmn. Enclosure No. 2 showmg the range utlllzatmn by varmus 

groups was used to prepare Fig. No 5 for the report. Enclosure No. 3 which 

shows the typlcal axspace utlllzatlon of ordmate flrmg has been used as Fig. 

No. 6 m the report. 
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APPENDIX I (A) 

CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 

5 December 1958 
MS.~J~ 167 

Cal. J. D. Armltage, Dlrector 
Development and Proof Services 
Aberdeen Provmg Ground, Maryland 

Attentmn. Mr. E L. Budmck, Chief 

Range Service Branch 

SubJect Informatmn required to complete the study of restrlcted au-space 

R-54 and R-82. 

Reference (a) FAA-Cornell Contract AMB-15, Task 10 - Aberdeen Study. 

Enclosure (1) Work statement contract AMB-15, Task 10, Attachment No. 1. 

Dear Sir 

To fulfill the requmements of reference (a), It wll be necessary to 
obtam mformatlon from the APG to supplement the detalled sample flrmg data 

that 1s now bemg complled by APG and Cornell Personnel. The mformatmn 

requred 1s outlmed as Job 2b, c, and d of enclosure (1). 

The general operatmg procedures of the Aberdeen Provmg Grounds 

have been revlewed v&h APG Personnel and It 1s believed that the requirements 
of reference (a) would be fulfllled If answers could be provided for the followmg 
questmns’ 

I Range Flrmg and Operatmn 

A Schedulmg Procedures 

1. How 1s schedulmg done 7 
2. What mformatlon 1s on schedulmg documents 3 

3. Number and type of schedulmg documents Issued. 
4. Dlstrlbutmn of schedules, 
5 Do schedules cover all flrmgs In Edgewood, BRL, APG 

Areas (this does not mean schedule changes)? 
6. How are schedule changes made and who IS notlfled? 
7. How are amcraft flights scheduled for test or others 3 
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B Range Control and Operations 

1. Communlcatlons 

a. Radm - Locatmn of transmitters and receivers (ground, 
mobile, alrcraft, boat) and frequency of each with Its 
Intended use. 
b. Phone network - Locatmn (tower, control, range, gates, 
etc. ) and use. 
C. Warnmg dewces - Kmd (smen, flag, flare, etc.) and use. 
d. Visual. 

2. Range sites by maps 

a. Flrmg pomts as llsted m dally schedules. 

b. Towers (control and observatmn). 
C. Locatmn of ranges as they would be scheduled for 
various use (flrmg pomt, range of azmnuth and elevatmn, 

range of distance, type of test, altitude, etc. ). 
d. Range locatmns used by various agencies (APG, BRL, 

Edgewood, and others). 

C Alrcraft Operatmns 

1 

2. 
3. 

4. 
5. 

6. 

7. 
8. 

Method of obtammg clearance for amcraft to use or cross 
R-54, R-82 Areas (both test and others). 
Tn-nes reqmred to obtam a clearance to areas 
Method of commun~catmn between range control and CAA 
Air Traffx Control. 
Axspace Momtormg System (radar, wsual, etc. ). 
Number of APG test ax-craft used 111 restrxted area from 

7-l-57 to 7-l-58. Breakdown by month and day If possible 

and altitude If known. 
Number of amcraft mvadmg restrxted area wlthout clear- 
ance per month (7-l-57 to 7-l-58). 
Routme flight scheduling for area (Sage, Martm Test, etc. ). 
Number of clearances gwen for R-54, R-82 to axcraft 
other than APG Test Axcraft (5, above) and same breakdown 
as (5) above If possible. 

II APG, BRL, and Edgewood Operatmns 

Job 2 (d) of enclosure (1) requres general mformatmn which 1s not 
readily obtamable by Cornell personnel. It 1s also dlfflcult to know the manner 

m which such data 1s avallable at APG. Therefore, It IS requested that APG 
personnel supply the general type of mformatmn outlmed as Job 2 (d) m enclosure 
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(1). It would be desirable to break the data down Into: Personnel, land, facllltles, 
equpment, mvestment, tune, or any other more applxable form from the records 
avallable. This should be for a period between 7-l-57 to 7-l-58. However, If 

this 1s not practical, the current status would be satisfactory. 

III Remote Bases 

It 1s recogmzed that some of the operations are transferred to 
remote bases such as Yuma and Church111 Therefore, to complete the study of 
Aberdeen Provmg Grounds It would be advantageous to describe the remote bases 
m brief form. The mformatlon desired 1s as follows for each remote base SLZe, 

altitude lmmtatlons, number of personnel, type of testing, facllltles, equipment, 
etc 

IV APG Reports 

It IS requested that permlsslon be granted to use the followmg APG 
reports as a supplement or reference m the Cornell AeronautIcal Laboratory study. 

A Secret - Review of RestrIcted Area R-54 by Col. G. F. Powell 
dated 10 July, 1958. 

B Dally Flrmg Conducted with the APG, D & PS Proof Ranges by 
Col. J. D. Armltage dated 28 August 1958. 

The above lnformatlon as well as the fx-mg data that 1s bemg complled 
by APG and CAL Personnel ~11 be presented to the FAA - BR&D In the form of a 
brleflng and a report. Therefore, the security classlflcatlon of the data should be 
provided by APG. To accomplish the tasks outllned m Enclosure (I), It ~111 be 
necessary to analyze and prepare m fmal form all of the InformatIon by January 
2, 1958. Therefore, It would be desirable to obtam the above data from APG by 
15 December 1958. 

I wish to thank you for the cooperation and assistance that 1s being 

provided by the Development and Proof Services of the Aberdeen Provmg Ground 
and belleve that the mutual effort will provide a representative lndlcatlon of the 

APG actlvltles - as they affect the R-54 and R-82 RestrIcted Auspaces. 

Sincerely yours, 

ISI 

Mllton D. Smith 
Systems Synthesis Dept. 

Mr. R. Seaman, FAA - BRD 
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APPENDIX I IBI 

DEVELOPMENT AND PROOF SERVICES 

12 December 1958 

Mr. Mllton D. Srmth 

Cornell Aeronautical Laboratory, Inc. 
4455 Genesee Street 
Buffalo 21, New York 

Dear Mr. Smith 

In reply to your letter dated 5 December 1958 requestmg addItIona 
mformatlon m connection with the study of RestrIcted Alrspace R54 and R82, 
the followmg data 1s submltted. Answers to mdlvldual questlons have been 
made in accordance with the outlme submltted. 

I. Range Flrlng and Operations. 

A. Schedulmg Procedure. 

1. See mclosure #l. 
2. See mclosure #l. 
3. See mclosure #l. 
4. See mclosure #l. 
5. PublIshed Schedule of Flrmgs and Range Operations covers 

only the dally operations for which D&PS 1s responsible for grantmg flnal clear- 
ance. In the case of BRL this would apply only to such programs that would 

requre a danger zone extending beyond Spesutle Island shorelme. In the case 
of Army Chemical Center, programs scheduled and conducted lncludmg any 

range of operations by that organlzatlon, ~111 not appear on the dally operations 
order. Smce the rewew and tabulation of data has been extracted from such 
order, Army Chemxal Center actlvltles would not be llsted. The tower record 
from “C” Field Safety Offlce would, however, contain all clearances granted and 
tests conducted on Gunpowder Neck. 

6. Changes m the schedule are authorxzed under exlstlng procedures 
and are accomplished by the Issuance of a special number by the Range Control 
Sectlon. Any changes that occur mcludmg the addltlon of a complete program are 

handled m such a manner. The Chalrman of the Scheduling Committee, Range 
Control and Control Tower are all lmmedlately notlfled of any changes found 
necessary. 
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7. Any ax-craft flights required m connectlon with testmg that 
mvolve the amcraft to be wlthm the R54 area are placed on the schedule the same 
as a flrmg program or range operation. Prlorltles, courses, altitudes, etc. are 
mdlcated and are consldered m the make-up of the dally operations order. Any 
emergency arlsmg whereby alrcraft are required to be wlthm the R54 area, such 

notlflcatlon 1s transmltted to all control towers by the most expedltlous means. 
Flights conducted by BRL and Army Chemical Center would appear on the control 

tower records, however would not necessarily be a part of the range operations 
order 

B. Range Control and Operations 

1. Communlcatlons. 

a. Development and Proof Services are presently asslgned 

seven (7) radio frequencies utlllzed as a means of commumcatlon to mamtam the 

necessary safety, control, and coordmatlon of all operations Such frequencies 
are as follows and Include the number of flxed, mobile, and portable umts on each 

frequency, as well as their asslgned use 

38. 1 MC. Thm frequency 1s the mam range control means 
of communlcatlon to all towers, boats, and outlymg statlons and contams thirty 

(30) flxed statlons, thirteen (13) mob& umts and twelve (12) portables 

32. 1 MC This frequency 1s utlllzed to mamtaln commumca- 
tlon to all automotive test operations, both on the post and off-post and contams 
nme (9) flxed statlons, ten (10) mob& units, and four (4) portables 

252.00 MC and 272.6 MC These frequencies are m the 
Ultra-High Frequency Band and are utlllzed as a means of au-to-ground communl- 
catlon and execution of such alrcraft operations equipped for this band This net- 
work contams two (2) flxed statlons, and two (2) mob& units, capable of operatmg 
on either or both frequencies dependmg on the requrement. 

136.08 MC and 139. 14 MC These frequenczs are m the 
Very High Frequency Band are utlllzed as a means of ax-to-ground communxa- 
tlon and execution of such axcraft operations that are equpped only to operate 
wlthm such band This networks consists of two (2) flxed statlons and two (2) 
mobile units capable of operatmg on either or both frequencies dependmg on the 

requirement. 
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170 025 MC This frequency has been obtamed as a replace- 
ment for the 38 1 MC band (the mam radio network) to place all commumcatlons 

Into the higher band and to get such network out of the commercial band A llmlted 
amount of equipment has been obtamed and at some future date ~111 be the mam 
commumcatlon network of D&PS. This network at present consists of four (4) 
flxed stations and four (4) mobile umts, and are supplementmg the equipment 
presently operatmg on 38. 1 MC. 

b Phone Network There exists wlthm the Provmg Ground a 
complete dial system telephone network, havmg avallable at all establlshed loca- 

tlons of operations the necessary telephone clrcuts Such facllltles are avallshle 
at all range entrances, fu-mg posltlons, and at key locatlons that normally or in 
cases of emergency would requue telephone commumcatlon Such a system IS 
augmented by addItIona switch boards located In the control towers carrymg lmes 
and cables to permanent flrmg sites wlthm each area Further commumcatlon IS 
avallable m the form of speaker systems to key locatlons and flrmg posltlons from 
the control towers 

C. Warnmg Devices. Various slgnals are employed In the form 
of slrens, lights, flags, and barricades which have certam slgmflcant meamngs 
and are utlllzed contmuously for control purposes The use of such slgnals and 
their meanmg are contamed m the A. P. G. Safety Regulations and are dally 
employed as a means of communlcatlon and warnmgs to all personnel wlthm an 
area. Such a system 1s also supplemented by loud speaker umts of sufflclent 
sue and capable of reachmg all desired personnel wlthm a gwen area. 

d. Visual Several means employmg slgnals lights, and 

panels are employed especially mvolvmg axcraft when normal commumcatlons 
are not avaIlable or moperatlve for some reason. 

2 Range Sites by Maps. 

a. See mclosure #2. 

b. See mclosure #2. 
C See mclosure #2. 
d. See mclosure #2. 

C. Amcraft Operations. 

1 Programs reqwrmg the use of alrcraft for their accompllsh- 

ment are scheduled the same as other proJects They would appear on the dally 

operations order and contam the necessary data as altitude, course, and Items 
to be dropped. Trackmg mlsslons would also be mdlcated One control tower, 

“C” Tower IS designated as the ground control for all alrcraft operations In the 

R54 and R8)2 area Any axcraft takmg off from Phllllps Field, lmmedlately 
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changes radio equipment to some one of the previously designated frequencies and 

all contacts for clearance, deslgnatmg courses, and any changes are accompllshed 
thru that control tower The radio frequencies llsted above are asslgned to A. P. G. 
for test purposes and durmg any axcraft operation such frequency 1s momtored 
during the conduct of any mlsslons wlthm R54 and R82. Outslde alrcraft entermg 
the R54 and R82 area for purposes of a test are mformed prior to such entry, and 
at the tune of flight arrangements, the frequency on which to make contact and 
come under A. P. G control Alrcraft vlolatmg the R54 and R82 area of course 
make no contact and enter such area at their own risk. 

2. Stand-by areas and areas for ganung altitude are Included m the 
procedure for handlmg local aIrcraft Under normal circumstances alrcraft on 

local flights, and on scheduled projects are coordmated lmmedlately, and clear- 
ances granted for their accomplishments On several mstances such as axcraft 

bemg lost m this vlcuuty whereby outslde alrcraft are ordered Into the area for 
searchmg purposes, all flrmgs are suspended and entrance clearances granted. 
A procedure 1s avallable for practically an lmmedlate cessation of all flrmg In 

such cases 

3. Smce the removal of the Ax Force detachment from Phllllps 

Field there 1s no direct means of commumcatlon between A P. G and C A. A 
Ax- Traffic Control. InformatIon on the closmg of the southern portlon of R54 
must therefore be made from A. P, G, to Olmsted Au- Force Base, PennsylvanIa 
and then to Flight Service. There 1s a direct telephone clrcut from A. P. G. to 
C A. A control at Frlendshlp Alrport but this agency ~111 not accept NOTAMS 
Intended for Flight Service, Washmgton. It would appear that such a telephone 
clrcult IS for the purpose of obtammg a clearance when desired thru R54 by 
FrIendshIp Auport 

4 The momtormg of R54 axspace 1s normally accomplished by 

visual means through the various tower operators, observers, patrol boats, and 
gun crew members On occasions, local alrcraft have been employed as means 
to Intercept outslde alrcraft entermg the area, havmg previously been detected 
by the use of radar Due to costs, use of excessive amounts of equipment mcludmg 
axcraft, such a system has only been resorted to m cases of top level demonstra- 
tlons, and tests wherem a delay, due to entry of outslde axcraft, would be 
detrlmental to the results and execution of the program. 

5 See attached mclosure #4 Conslderatlon must be given to the 
fact that such axcraft operations are conducted during the normal work week 

with Saturdays, Sundays, and holidays bemg excluded 

I-8 



6 See attached n-~losure #5. The number of ancraft mvadmg the 
restrlcted area 1s dlfflcult to determme In reportmg vmlatlons to Flight Sernce 
It 1s necessary to furmsh complete ldentlflcatmn, otherwlse no actmn 1s taken. 
Smce the ldentlflcatmn number 1s on the side of the craft, It 1s almost n-nposslble 
to ldentlfy amcraft from the ground and therefore It 1s valueless to record the 
vmlatlon. High altitude vmlatmns are constantly occurrmg as can be occasmnally 
determmed by contralls This statmn 1s aware of contmued vmlatmn of this am- 
space by outslde alrcraft which m a number of cases causes delays m the test 
programs and likely endangers undetected ancraft vmlators. 

7. Teletypes are received dally requestmg clearance thru R54 
an-space from An- Force Bases throughout the Contmental Umted States, as well 
as flights orlgmatmg outslde of the contment Such requests are normally well in 
advance of the date of execution and must be analyzed to determme actual course, 
altitude, date and tune of penetration. Smce some requests are recewed as much 
as a month ahead of the date of scheduled fly-over, and smce our schedules at 
A. P. G. are not fn-mly establlshed that far m advance, clearances must be delayed 
or disapproved as the case may be The volume of such requests, as well as the 
de-codmg of messages, and plottmg of courses mvolves conslderable tune of our 
range control personnel. If possible such schedule of flights are approved and 
clearances granted 

8 The number of clearances granted for any partxular permd m 

the past 1s unknown smce records are destroyed upon completmn of scheduled 
mlsslon. In general such requests would average approxnnately two (2) per day, 
mvolvmg from one (1) to fifty (50) aucraft Such requests have shown an mcrease 
this year (1958) over the same permd last year (1957) 

II. APG, BRL, and Edgewood Operatmns The number of persons dn-ectly 
engaged m actlvltles whxh mvolve use of the restrxted amspace at Aberdeen 
Provmg Ground 1s relatively small, but m no way reflects the tremendous amount 
of supportmg effort which goes Into such actlvltles The same 1s true of facllltles 

and eqmpment which are directly mvolved for here agam the extent thereof 1s not 
mdlcatlve of that requn-ed for support. A large percentage of men, facllltles and 
equpment m almost every actlvlty on the mstallatmn contrlbute a conslderable 
portmn of then tnme toward support of restrlcted an-space actlvltles For this 
reason, a prorata share of these support elements has been determmed and 1s 
mcluded m the followmg data - 

Personnel - 2,945 Land (71, 734 acres) $ 2, 445, 000 
Facllltles 

(Improvement to land 16, 100, 000 
(Utllltles - 3,375,ooo 
(Bldgs & other structures 16,235, 000 

Equipment 53, 025, 000 
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III. Remote Bases Ordnance Test Actlvlty, Yuma Test Statmn, Yuma, 

Arizona, under command Jurlsdlctmn of the Commandmg General, Aberdeen 
Provmg Ground, 1s serviced by various techmcal and admuustratlve agencies 

of Aberdeen Provmg Ground and Development and Proof Servxes The organma- 

tmns operatmn wlthm asslgned mlsslon are under the techmcal dmectmn of 
Development and Proof Services Major test actlvltles are 

A. Research, development, and engmeermg tests of Ordnance equpment 
and materiel, and tests of equipment of such other servxes as the U. S. Navy, 
Marme Corps, and Au Forces. 

B. Environmental testmg of Ordnance equpment and materlel under 
desert and hotweather condltmns 

C Surveillance testmg of ammumtlon and ammumtmn components and 
other Ordnance material 

D Acceptance and mspectmn and control testmg of productmn Items 
of Ordnance equipment. 

E. Environmental testmg of fuels and lubricants 

For the most part the operatmns of Ordnance Test Actlvlty are accomplished 
wlthm Yuma Test Statmn reservatmn of some 880, 000 acres The facllltles for 

testmg various arms and ammunltlon Items Include a flrmg front five (5) miles 
m width, mstrumented downrange for forty (40) m&s Present restrlcted au- 

space 1s that over the Arms and Ammunltmn Flrmg Range and a prolongation of 
the range westward to the western boundary of the reservatmn. This restricted 

axspace IS over approxnnately 300, 000 acres of land area The restrlcted au- 

space ~111 be Inadequate in the very near future, If planned programs materlallze 

at Yuma Test Statmn. The present manpower allocatlon for OTA 1s 239 clvlllans 
and 86 mllltary for a total of 325 people Actual personnel strength varies some- 
what and currently It 1s 318. In addltmn to mstrumented ranges and associated 
equpment, facllltles are avallable for ammumtlon assembly and disassembly, 
weapons mamtenance and mspectlon, and physlcal tests and measurements 
ConsIderable automotive testmg 1s conducted by Ordnance Test Actlwty There 

are some fifteen (15) different test courses rangmg m length up to some seven (7) 
miles for Combat Vehicle Tests. EstablIshed hlghway courses mcludmg hlghways 

off the reservation total better than sixty (60) miles. Necessary laboratory 

equpment and automotlve shop facllltles are also avallable to meet mmnnum 
requirements Ordnance Environmental testmg at Fort Churchill, Mamtoba, 
Canada 1s conducted only durmg extreme cold permds (January to March) The 
organxzatmn at Fort Church111 IS supplemented by personnel from Ordnance Test 
Actlwty and APG as necessary. Smce the locatmn IS sultable for special extremes 

m envIronmenta testmg, the expansion of Fort Church111 for year round use 1s not 
contemplated, recommended, or likely avallable 
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IV APG Reports A copy of Reports A and B and Aberdeen Smdy Fmmg Data 
sheets for the fmmg dates selected for the samplmg have been subrmtted to 
personnel of Cornell AeronautIcal Laboratory, Inc. The security classlflcatmn 

of the complete report 1s secret. 

In connectmn with Par 2. c of Sectmn I B of reference letter, It 1s to be 
noted that various calibers at various horizontal ranges, at various altitudes, 
and on various aznnuths are fmed on such flrmg lmes as Mam Front, Water 

Range, Trench Warfare, C-Field, etc. This means that all of these flrmg pomts 
can mvolve all of the avallable range area and axspace mdwldually and collec- 
twe1y Only a few fx-mg pomts are restrlcted as to callber and range. To ~llus- 
trate an unlwmted range and amspace potential at most of the fmmg pomts produces 
a drawmg which 1s only a maze. To snnpllfy the condltmn, the manner of presenta- 
tmn as shown m Inclosure #3 was selected. This mclosure only shows several 
current fmmgs which endanger a portlon of the range area and axspace. 

The SubJect of ricochet altitudes was dlscussed with Messrs. HItchcock, Tolch, 
and Odom of the Balllstlc Research LaboratorIes, APG, Maryland The conclu- 

slon was that no data 1s presently avallable covermg the SubJect matter and that 

the problem was dlfflcult to solve due to the number of parameters present such 
as descendmg angle, type of proJectlle, velocity of projectile, homogemty of 6011, 
etc. Mr. Odom suggested a modlflcatmn of the method locally employed for 
determmatmn of ricochet ranges, that 16, where the projectile 1s assumed as bemg 
refired at some angle of elevation at the reduced velocity after Impact. Accordmgly, 

the ricochet altitude was presumed as equivalent to the maxnnum ordmate at 65” 
elevatmn at about l/2 the muzzle velocity. For purposes of snnpllfxatlon, the 

equivalent of this presumptmn, or the maxmxnn ordmate at 20” elevatmn, was 

used as the ricochet altitude It 1s likely that the subrmtted ricochet altitudes 
1s a lnnltmg altitude for the maJorlty of ricochets, however It 1s possible that 
this altitude can be exceeded m a small number of cases. 

While most of the present testmg by Balllstlc Research Laboratories on Spesutle 
Island does not mvolve altitudes above 5000 feet, tests in past mvolvmg radm 
and radar controlled drones , Jatos and mlsslles mvolvmg not only altitude but 
large operatmnal air area could conceivably be scheduled for Spesutle Island m 

future. Outslde of such test actlvlty on Gunpowder Neck, Army Chemical Center 
test actlv1t.y does not ordmarlly mvolve or endanger altitudes above 5000 feet, 

Flights by outslde agencies m R-54 can only be conducted with due regard for 
security. Certam ground radars, guns, eqmpment, and ground conflguratmns 
are m the category of classlfled material and cannot be observed or photographed 

from air when exposed. Conslderatmn of flights through R-54 ~111 require 
adherence to security regulatmns. 
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The local test potential and future plans of APG as well as the proJected plans 

of the Chief of Ordnance for Aberdeen Proving Ground are mtunately nwolved 

m the status of Restrxted An-space R-54, 

Smcerely yours, 

IS/ 

5 Incls 
l-D&PS Procedure No 160.16 
2-Fmmg locatmns (map) 
3-Amspace (map) 
4-Dally Flight Data 
5-Monthly Flight Data 

JOHN D. ARMITAGE 
Colonel, Ord Corps 

Dx-ector 
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JULY 1957 

F11 ght No. of 
Date Amcraft 

1 1 3000’ H-19 5 

2 2 loo’-300’ H-19 L-20 3 

3 1 5000’ H-19 4 

9 2 3000’-8000’ H-19 B-26 3 

10 2 10000’ B-26 3 

11 1 8000’ B-26 2 

12 1 8000’ B-26 1 

15 1 10000’ B-26 5 

16 3 10000’-15000’ B-26 5 

18 1 4000’-8000’ F86 5 

19 2 2500’-8000’ F-86 H-19 5 

22 2 900’-8000’ F-86 B-26 4 

23 1 4000’-8000’ F-86 1 

24 1 4000’-8000’ F-86 4 

25 2 2000’-2150’ F-86 B-26 5 

26 1 2000’-10000’ F-86 3 

29 1 4000’-8000’ B-26 1 

31 2 500’-8000’ F-86 B-26 5 

Altitude Type of Aircraft 

Hours 
Duratmn 
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AUGUST 1957 

Flight 

1 1 500’ 

2 2 500’-8000’ 

5 3 500’-8000’ 

7 1 4000’-8000’ 

13 3 loo’-8000’ 

14 2 loo’-4000’ 

16 3 25’-5000’ 

20 2 500’- 1000’ 

21 2 12000’-20000’ 

23 1 20000’ 

27 1 20000’ 

28 1 8000’ 

29 2 3000’-10000’ 

No. of 
hrcraft Altitude Type of Aucraft 

Hours 
Duratmn 

F-86 7 

B-26 F-86 6 

F-86 H-19 5 

B-26 2 

F-86 B-26 6 

F-86 B-26 7 

H-19 L-19 B-26 7 

c47 B-26 4 

L-19 B-26 5 

B-26 6 

B-26 6 

B-26 2 

H-19 B-26 5 
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SEPTEMBER 1957 

Flight 
Date 

No. of 
Alrcraft Altitude 

3 1 50’- 100’ 

5 2 2700’-10000’ 

12 1 1000’ 

13 1 1000’ 

17 1 1000’ 

18 1 1000’ 

19 2 lOOO’-10000’ 

20 1 300’-2000’ 

24 2 15000’ 

25 1 10000’ 

26 3 lOOO’- 10000’ 

27 2 lOOO’-10000’ 

Type of Aircraft 

H-19 

F-86 B-26 

H-2 1 

H-2 1 

H-2 1 

H-21 

B-26 

H-19 

B-26 

B-26 

AD 2 B-26 

B-26 

3 

5 

3 

5 

2 

1 

4 

2 

7 

4 

7 

7 
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OCTOBER 1957 

F11 ght No. of 
Date Ancraft 

1 1 1000’ 

2 1 15000’ 

10 1 5000’ 

11 1 10000’ 

14 1 1000’ 

15 1 100’ 

16 1 100’ 

17 2 130’-500’ 

21 1 500’ 

22 1 1250’ 

23 2 500’-1000’ 

25 2 200’-6500’ 

29 1 

31 1 

Altitude Type of Aircraft 

4000’-6000’ 

4000’ 

B-26 

B-26 

B-26 

E-26 

B-26 

L-20 

H-19 

L-20 H-19 

L-19 

L-20 

L-20 
Beech Bonanza 

H-19 
Beech Bonanza 

Beech Bonanza 

Beech Bonanza 

Hours 
Duration 

6 

5 

4 

3 

1 

1 

2 

6 

4 

1 

3 

6 

2 

2 
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NOVEMBER 1957 

Flight No. of 
Date Ax-craft 

12 

13 

15 

20 

21 

22 

25 

26 

1 

1 

2 

2 

2 

1 

1 

3 

2 

1 

1 

Altitude Type of Ancraft 

1250’ 

4000’-6500’ 

loo’-6500’ 

1500’-6500’ 

1250’-6500’ 

1250’ 

4000’-6500’ 

150’-6500’ 

200’- 1250’ 

4000’-6500’ 

1250’ 

L-20 

Beech Bonanza 

L-20 
Beech Bonanza 

H-19 
Beech Bonanza 

L-20 
Beech Bonanza 

L-20 

Beech Bonanza 

H-19 
Beech Bonanza 

L-20 

Beech Bonanza 

L-20 

Hours 

Duration 

5 

5 
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DECEMBER 1957 

Flight No. of 

Date Alrcraft Altitude 

2 1 loo’-200’ 

3 2 225’-1500’ 

11 1 200’ 

16 2 loo’-6500’ 

17 3 loo’-5000’ 

18 

23 

31 

1500’ 

4000’-8000’ 

3000’-6000’ 

Hours 

Type of Ancraft Duration 

H-19 3 

H-2 1 L-20 5 

H-19 1 

Cessna Bobcat 3 

Beech Bonanza 

H-21 6 

Cessna Bobcat 
Beech Bonanza 

H-2 1 

Beech Bonanza 

Beech Bonanza 
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JANUARY 1958 

F11 ght No. of 
Date Ancraft 

2 

8 

9 

10 

20 

22 

23 

29 

30 

31 

1 

3 

2 

Aktude Type of Alrcraft 

lOOO’-1300’ 

500’-5000’ 

4000’-8000’ 

loo’-8000’ 

O’-2000’ 

O’-12000’ 

4000’-6500’ 

loo’-10000’ 

loo’-8000’ 

1000’ 

H-2 1 

H-19 c-131 

TV 2 

TV 2 L-120 

H-19 

H-19 

Beech Bonanza 

Beech Bonanza 

L-20 c-131 
Cessna Bobcat 

L-20 
Cessna Bobcat 

H-21 

Hours 
Duratmn 

5 

6 

3 

2 
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FEBRUARY 1958 

Flqht No. of 
Date Ancraft 

5 

10 

11 

13 

14 

20 

24 

25 

26 1 7500’ 

Altitude Type of Alrcraft 

400’-8000’ 

4000’-6500’ 

300’-10000 

4000’- 10000 

7500’-15000 

2000’ 

15000’ 

4000’-15000’ 

L-20 H-19 Cl31 

Beech Bonanza 

H-21 c-131 
Beech Bonanza 

TV 2 c-131 

c-131 ~-86 

H-19 

c-131 

c-131 

Beech Bonanza 

F-86 

HOUrS 

Duration 

1 
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MARCH 1958 

Flqht No. of 

Date Ant raft 

6 

7 

10 

11 

13 

17 

18 

24 

28 

Altitude Type of krcraft 

O’-3000’ 

4000’-6500’ 

3000’-4000’ 

4000’-6500’ 

O’-6000’ 

4000’-6500’ 

loo’-6500’ 

2000’ 

4000’-6500’ 

4000’ 

150’ 

4000’-7500’ 

H-19 

Beech Bonanza 

F-86 

Beech Bonanza 

F-86 

H-19 F-86 

Beech Bonanza 

L-20 

Beech Bonanza 

F-86 

Beech Bonanza 

F-86 

L-20 

F-86 

Hours 
Duration 
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APRIL 1958 

Flight No. of 
Date Aircraft 

10 

14 1 1000’ 

15 2 150’-7500’ 

16 2 500’-10000’ 

17 1 lOOO’-10000’ 

18 2 6000’-10000’ 

23 2 7500’-10000’ 

24 1 7500’ 

25 2 7500’-10000’ 

29 1 4000’ 

30 1 7500’ 

2 

Altitude Type of Amcraft 

50’-2000’ 

3000’-7500’ 

50’-10000’ 

2000’-6000’ 

500’-3000’ 

3500’- 10000’ 

200’-7500’ 

lOOO’-3000’ 

F-86 L-2 0 

H-19 F-86 

B-25 F-86 L-20 

L-20 

Beech Bonanza 

F-86 B-25 

F-86 L-20 
Beech Bonanza 

H-19 
Beech Bonanza 

H-19 

L-20 F-86 

F-86 B-26 

F-86 

B-25 F-86 

B-25 F-86 

F-86 

~-86 B-25 

F-86 

F-86 

Hours 
Duration 

7 

1 

5 

5 

5 

6 

3 

6 

8 

5 

7 
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MAY 1958 

Flight No. of 
Date Alrcraft 

12 

13 

14 

15 

16 

19 

20 

21 

23 

27 

Altitude Type of Aircraft 

7000’-10000’ 

4000’ 

2000’-80001 

150’- 1000’ 

150’-7500’ 

7500’-10000’ 

4000’ 

loo’-1500’ 

lo’-1000’ 

200’-7500’ 

500’-10000’ 

6000’ 

2000’-6000’ 

B-25 

TV 2 

PV2 F-86 
L-20 B-25 

L-20 

L-20 F-86 

F-86 B-25 

F-86 

c-47 
Beech Bonanza 

H-19 c-54 

H-19 C-54 F-86 

H-19 B-25 

H-19 

H-19 F-86 

Hours 

Duration 
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JUNE 1958 

Flight No. of 
Date Ancraft 

2 

4 

5 

11 

12 

17 

ia 

25 

26 

27 

Altitude Type of Ancraft 

loo’-10000 

6000’ 

7000’ 

10000’ 

500’-7000’ 

loo’-300’ 

loo’-300’ 

lOOO’-2000’ 

5000’ 

5000’ 

H- 19 L-20 

H-19 

F-86 

B-25 

H-19 
Beech Bonanza 

c-47 

c-47 

Beech Bonanza 

F-86 

F-86 

Hours 

Due atlon 

I-24 



Month 

1957 
July 

August 

September 

October 

November 

December 

1958 
January 

February 

March 

Apr.11 

May 

June 

Test 

Days 

21 18 27 2.20 84 

22 13 24 3 00 88 

20 12 la 3 00 80 

23 14 17 3 00 92 

18 11 17 2 30 72 

17 a 12 2 00 68 

22 

17 

19 

22 

21 

21 

Flight No. of Duration 

Days Alrcraft Hrs. Ea. 

10 16 2 30 88 

9 16 2.30 68 

12 15 2:oo 76 

la 31 3 00 88 

13 24 2 30 84 

10 12 2.00 a4 

V101at0rs 
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APPENDIX II 

APG SUMMARY REPORT 

II 

II 

II 

II 

(-4) 

(B) 

((3 

0) 

List of Flrmgs outslde normal work hours prior to 0800 and after 

1630 mcludmg weekends for April, May, June 1958. 

List of Fmngs conducted from 0800 to 0900 for April, May, 

June 1958 

List of Flrmgs conducted after 1615 hours for April, May, June 

1958 

Breakdown of dally flrmgs for April, May, June, July 1958, 

showmg altitude utlllzatlon. 

A cover letter for the APG Summary Report was classlfled SECRET. 

However, It did not contam mformatmn that would contrlbute to the results of 

the survey of Aberdeen actlvlty. All enclosures to the letter were regarded 

unclasslfled when removed from the orlgmal letter dated 10 July 1958 

Therefore, they have been Included m this Appendix to augment the data 

obtamed in the survey. 

A summary of the data in this Appendm 1s presented in the followmg 

chart. Data for July 1958 in Appendix II (D) were omltted to make the time 

period comclde with the CAL survey 
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SUMMARY OF APG FIRING SURVEY - APRIL, MAY, JUNE 1958 

Total Flrmgs = 1097 mcludmg closed ranges 

Flrmg Descrlptlon Apnl May JUIX 

Outslde of Normal Workmg Hours 39 24 15 

(mcludmg weekends) 

Weekend 5 1 2 

Flrmg Between 0800-0900 Hours 

After 1615 Hours 

Under 2000 ft -altitude 

2000 - 10,000 ft. - altitude 

10,000 ft. & above altitude 

TOTAL 

43 42 35 

24 6 5 

186 142 

171 123 178 

46 44 52 

403 309 385 

_- 

c 

T 

35 I 3.2% I 

155 I 44 % I 

472 1 43 % 1 
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APPENDIX II (A) 

APRIL 1958 

List of firmgs outslde normal work hours prior to 0800 and after 

1630 mcludmg week-ends for April, May, June 1958 

GUI 
Date Position Weapon Flrmg Tnne Test 

1 

2 

3 

4 

5 

7 

9 

12 

14 

15 

16 

17 

ia 

Romney Creek Cal. .30 & .50 2030-2230 Accept Test Tracer 

Romney Creek 20 mm 2030-2300 Test of Wpns 

Romney Creek Cal . .30 & .50 2030-2230 Accept Test Tracer 

Trench Warfare 81 mm Mortar 1800-0130 Dev of Ammu 

Trench Warfare 81 mm Mortar 1800-0130 Dev of Ammu 

Trench Warfare 81 mm Mortar 1800-0130 Dev of Ammu 

B-C 90 mm 1129-1522 Blmd Prnner 

B-B 90 mm 1219-1452 Proof Accept 

Romney Creek Cal. .30 & .50 2030-2200 Accept Test Tracer 

Romney Creek Cal, .30 & .50 2030-2230 Accept Test Tracer 

B-C 90 mm 0924-1215 Blmd Prnner 

B-C 76 mm 1435-1554 Blmd Pruner 

B-A 90 mm 1000-1507 Accept of Ammu 

Transomc Rge 155 mm 0857-1555 Polarls Nose Cone 

Romney Creek Cal. .30 & .50 2030-2215 Accept Test Tracer 

Romney Creek Cal. .30 0600-1136 Dev of Ammu 

Romney Creek Cal. .30 0600-1121 Dev of Ammu 

Romney Creek Cal. .30 0600-1148 Dev of Ammu 

Romney Creek Cal. .30 & .50 2045-2300 Accept Test Tracer 

B-C 90 mm 1614-2033 Blmd Prnner 

Rge B 106 mm 1630-1909 Blmd Pruner 

AA Range 90 mm 1918-2038 Fuse Test 

Range B 106 mm 1315-1900 Blmd Primer 

B-C 90 mm 1720-2120 Blmd Prn-ner 

B-C 90 mm 1650-2227 Blmd Pruner 

Range B 106 mm 1630-1837 Blmd Prnner 
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APPENDIX II (A) 

GUI 
Date Position weapon Flrmg Tnne Test 

19 

20 

21 

23 

26 

Range B 106 mm 0833-1502 Blmd Primer 

Transomc Rge 155mmH 0848-1601 Nose Cone 

B-3 105 mm H 0859-1527 Blmd Primer 

B-C 90 mm 0920-1930 Blmd Primer 

B-C 90 mm 0922-1440 Blmd Prnner 

B-C 105mmH 0950-1404 Blmd Prnner 

B-C 120 mm 1827-2227 Blmd Prn-ner 

B-C 120 mm 1814-2137 Blmd Prnner 

Range A 106 mm 1740-1819 Ammu Test 

HI-Vel Rge 90 mm 1751-2050 Ammu Test 

Romney Creek Cal .30 & .50 2045-2230 Accept Test Tracer 

B-l 120 mm 0957-1209 Accept Test of Ammu 

B-l 90 mm 1400-1458 Accept Test of Ammu 

MAY 1958 

Date Position Weapon Flrmg Tnne Test 

12 

13 

14 

15 

16 

Trench Warfare 4 . 2” Shell 2000-0330 

Trench Warfare 4.2” Shell 2000-0230 

Trench Warfare 4.2” Shell 2000-0230 

Trench Warfare 4.2” Shell 2000-0230 

Trench Warfare 4 . 2” Shell 2000-0230 

Trench Warfare 4 . 2” Shell 2000-0230 

Romney Creek Cal. .30 & .50 2000-2200 

Trench Warfare 4 . 2” Shell 2000-0230 

Trench Warfare 4.2” Shell 2000-0230 

Trench Warfare 4.2” Shell 2000-0230 

Trench Warfare 4.2” Shell 2000-0230 

Romney Creek Cal, -30 & .50 2000-2200 

Trench Warfare Davy Crockett 1930-2030 

Trench Warfare 4.2” Shell 2000-0230 

Surveillance 

Surveillance 

Surveillance 

Surveillance 

Surveillance 

Surveillance 

Tracers 

Surveillance 

Surveillance 

Surveillance 

Surveillance 

Tracers 

Surveillance 
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APPENDIX II (A) 

Gun 
Date Posltlon Weapon Flrmg Tn-ne Test 

21 

24 

26 

27 

28 

29 

HI-Vel 

B-4 

Man-, Front 

Man Front 

Trench Warfare 

B-5 

Railway Rge 

Mam Front 

B-A 

Trench Warfare 

90 mm Gun 

90 mm 

S.A. 

Various 

81 & 60 mm 
Mortar 

90 mm 

76 mm 

Varmus 

90 mm 

80 & 60 mm 
Mortar 

1620-1953 Arrow Test 

1512-l 712 Accept of Ctg 

1907-1924 Fun&Ion Fire-West Pt. 

2030-2145 Dry Run - West Pt. 

1745-2005 FET of Fuse 

1955-2241 L.P. Gun 

0724-1250 West Pt. Show 

1456-2152 West Pt. Show 

1645-1900 Accept of Case 

1734-2015 FET of Fuse 

JUNE 1958 

Date Posltlon Weapon Flrq Time Test 

5 Trench Warfare 

9 

10 

11 

13 

14 

15 

19 

24 

Range E 

Rge D 

Mam Front 

AA Range 

AA Range 

Trench Warfare 

Trench Warfare 

Trench Warfare 

Romney Creek 

Trench Warfare 

25 

26 

AA Range 

Hl-Vel Rge 

B-680 

Trench Warfare 

60 and 81 mm 
Mortar 

90 mm 

105 mm Gun 

105 mm Gun 

8” How 

8" How 

81 mm Mortar 

81 mm Mortar 

60 mm Mortar 

Cal. .30 & .50 

60 & 81 mm 
Mortar 

280 mm 

76 mm 

280 mm 

60 & 81 mm 
Mortar 

1528-2113 Fuze Test 

1330-2220 Dev of Ammu 

1605-2000 Test of Ammu 

1800-2002 Test of Ammu 

2015-2140 Test of Ammu 

2018-2238 Test of Ammu 

1756-1830 Fuse Test 

1015-1315 Fuse Test 

0845-1230 Fuse Test 

2045-2300 Accept Test Tracer 

1515-2050 Fuse Test 

2016-2250 Fuze Test 

1400-1645 Ammu Test 

2009-2116 Fuze Test 

1606-2030 Fuee Test 
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APPENDIX II (B) 

APRIL 1958 

List of Flrlngs Conducted from 0800 to 0900 for April, May 
June 1958 

Gun 
Date Posltlon Weapon Flrmg Times Test 

1 

2 

3 

4 

7 

8 

9 

10 

11 

14 

15 

16 

17 

Pos 19A 20 mm 0835-1530 Accept of Ammu 

Pos 11 20mm 0820-1534 Dev of Ammu 

Pos 4 20 mm 0837-1622 Dev of Ammu 

Romney Creek Cal. . 30 0852-1541 Dev of Ammu 

Pos 11 20mm 0850-1609 Dev of Ammu 

Pos 11 20 mm 0845-1625 Dev of Ammu 

Romney Creek Cal. .30 0855-1542 Dev of Ammu 

I-Field 57 mm 0855-0925 Vert Flrmg 

I-Field 57 mm 0840-0908 Vert Flrmg 

Cold Room #2 20 mm 0802-0822 Weapon Test 

Transomc Rge 105 mm H 0822-1146 Dev of Ammu 

Cold Room #2 20mm 0804-0810 Weapon Test 

Pos 11 20 mm 0818-1543 Weapon Test 

Lt Rifle Rge Cal .30 0841-1330 Weapon Test 

Pos 19A 20mm 0847- 1150 Accept of Ammu 

Old Bomb Fld Rifle Grenade 0845-1445 Drop Test 

Cold Room #2 20mm 0815-0819 Weapon Test 

PO6 11 20mm 0831-1535 Weapon Test 

I-Field 57 mm 0805-1000 Vert Fnmg 

Pos 11 20mm 0805-1531 Weapon Test 

Cold Room #2 20 mm 0810-0815 Weapon Test 

I-Field 57 mm 0855-1020 Vert Flrmg 

Cold Room #2 20 mm 0806-0822 Weapon Test 

Pos 11 20 mm 0855-1528 Weapon Test 

Cold Room #2 20mm Q803-0839 Weapon Test 

Transomc Rge 155 mm H 0810-1130 Weapon Dev 

Cold Room #2 20mm 0802-0818 Weapon Test 

Pas 11 20 mm 0824-1540 W capon Test 

Gold Room #2 20 mm 0810-0827 Weapon Test 
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Date 
Gun 

POBltlOn 

APPENDIX II (B) 

Weapon Flrmg Times Test 

18 

21 

22 

23 

24 

25 

28 

1 

2 

5 

6 

7 

Pos 11 20 mm 0828-1544 Weapon Test 

PO6 19A 20mm 0844-1543 Ammu Dev 

Cold Room #2 20 mm 0834-0939 Weapon Test 

Range M Cal. .50 0841-1620 Barrel Erosion 

PO6 11 20 mm 0841-1521 Weapon Test 

Pos 11 20 mm 0833-1521 Weapon Test 

Range M Cal .50 0850-1547 Barrel E~oB~o~ 

PO6 11 20 mm 0855-1620 Weapon Test 

PO6 11 20 mm 0820-1540 Weapon Test 

I-Field 57 mm 0845-0940 Vert Flrmg 

PO6 11 20 mm 0845-1540 Weapon Test 

Pos 11 20 mm 0819-1542 Weapon Test 

M-Range Cal. .50 0847-1150 Barrel E~oB~o~ 

Pos 11 20 mm 0830-1522 Weapon Test 

PO6 19A 

Pos 22 

Closed Rge #2 

I-Field 

Pos 11 

Closed Rge #2 

RR Range B 

PO6 22 

Pas 11 

Closed Rge #2 

Pos 11 

RR Rge B 

RR Rge B 

PO6 11 

PO6 22 

MAY 1958 

20 mm 

20mm 

Cal. .30 & 50 

57 mm 

20 mm 

Cal .30 & .50 

105 mm 

20 mm 

20 mm 

Cal 30 & .50 

20 mm 

57 mm 

75 mm 

20 mm 

20 mm 

II-7 

0847-1619 

0850-1624 

0851-1628 

0850-0935 

0820-1519 

0837-1626 

0845-1554 

0846-1059 

0817-1517 

0830-1628 

0830-1525 

0900-1537 

0836-1408 

0830-1536 

0850-1135 

Blmd Pnme I 

Blmd Primer 

Blmd Primer 



APPENDIX II (B) 

Date 
Gun 

Position Weapon Flrmg Times Test 

8 

9 

12 

13 

14 

15 

16 

19 

20 

21 

22 

23 

26 

27 

28 

29 

Pos 11 20 mm 0810-1545 

RR Range B 75 mm 0835- 1145 

I-Field 57 mm 0847-0910 

Pos 11 20 mm 0820- 1535 

RR Rge B 75 mm 0843-0959 

PO6 11 20 mm 0805- 1535 

Pos 11 20 mm 0822- 1536 

Pos 11 20 mm 0820- 1530 

Lt Rifle Rge Cal. .30 0835-1614 

PO6 11 20 mm 0815- 1540 

Lt Rifle Rge Cal. .30 0900- 1105 

PO6 11 20 mm 0845- 1522 

PO6 11 20 mm 0810-1543 

Pos 11 20 mm 0828- 1419 

Pos 11 20 mm 0824- 1531 

Man Front Various 0855- 1015 

Lt Rifle Rge Cal. 30 0855- 1520 

Pos 19A 20 mm 0848-1100 

B-C 90 mm 0853- 1543 

B-C 90 mm 0852- 1552 

Closed Rge 4 NIblIck 0850- 1446 

Pos 11 20 mm 0806- 1541 

RR Rge B 106 mm 0853- 1351 

HI-Vel 90 mm 0852- 1320 

Pos 11 20 mm 0827- 1542 

RR Rge B 106 mm 0849- 1127 

I-Field 57 mm 0850-0930 

Blmd Primer 

Bhnd Primer 

Rgmg in Demonstra. 

Test of MG 

Accept Ctg 

Bhnd Primer 

Blmd Primer 

Bhnd Prime r 

Accept of Cases 

Blmd Prime r 
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APPENDIX II (B) 

JUNE 1958 

Date 
Gun 

POBltlOn Weapon Flrmg Times Test 

2 

3 

4 

5 

6 

9 

10 

11 

12 

13 

16 

17 

18 

20 

23 

24 

25 

PO6 11 20 mm 0835- 1200 Bbl Erosion Test 

Pos 11 20 mm 0852- 1550 Bbl Erosion Test 

Pos 11 20 mm 0828-1500 Parts Life Test 

Lt Rifle Rge 7.62 mm 0857- 1441 Dev Test 

I-Field 8” How 0850- 1035 Vert Flrmg 

Pos 13 Cal. .30 0821- 1547 Dev of Lt MG 

Transomc Rge 105 mm How 0826- 1600 Dev of Ammu 

Cold Room #2 20 mm 0832- 1515 Parts Life Test 

Transom= Rge 105 mm How 0846- 1540 Dev of Ammu 

Cold Room #2 20 mm 0815-0833 Weapon Test 

T~~IIBOIUC Rge 105 mm How 0841-1155 Dev of Ammu 

Closed Rge #2 20 mm 0852- 1600 Ammu Test 

Cold Room #2 20 mm 0830-0840 WeapOn Test 

PO6 12 Cal. 22 & .30 0837- 1539 Weapon Test 

Closed Rge #2 20 mm 0840- 1624 Ammu Test 

Cold Room #2 20 mm 0810-0815 Weapon Test 

Pos 19A 20 mm 0854- 1530 Ammu Test 

Cold Room #2 20 mm OBOB- 08 11 Weapon Test 

Lt Rifle Rge Cal. . 22 & .30 0845- 1524 weapon Test 

M-Range Cal .50 0855- 1109 Cal. . 50 Frag 

Lt Rifle Rge Cal. . 30 0840-1319 weapon Test 

Pos 11 20 mm 08 0835- 1555 Parts Life Test 

Pos 11 20 mm 0814- 1327 Parts Life Test 

Fuze Range 81 mm Mortar 0855- 1003 Fuze Test 

Pos 11 20 mm 0832- 1507 Parts Life Test 

Pos 19A 20 mm 0855- 1622 Proof Accept Test 

PO6 11 20 mm 0820-1525 Parts Life Test 

Pos 4 20 mm 0847- 1507 Ammu Test 

PO6 11 20 mm 0816-1335 Part6 Life Test 

Lt Rifle Rge Cal .30 0855- 1609 Weapon Test 
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APPENDIX II (B) 

Gun 
Date Position Weapon Flrlng TIITEB Test 

27 Trench Warfare 60 & 81 mm 0814-1100 Fuze Test 

Mortar 

T ransomc Rge 155 mm 0835- 1120 Ammu Devel 

PO6 11 20 mm 0835- 1002 Parts Life Test 

30 Closed Rge #2 20 mm 0815- 1625 Ammu Test 

PO6 19A 20 mm 0855- 1543 Parts Life Test 
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APPENDIX II (C) 

APRIL 1958 

List of flrlngs conducted after 1615 hours for April, May, June 1958 

Date 
Gun 

Posltlon W capon Flrmg Times Test 

1 

2 

4 

8 

11 

15 

16 

17 

18 

21 

22 

24 

25 

28 

29 

30 

Mlch, PO6 20 20 mm 1352-1620 

Mxh, PO6 1B Cal. .50 0905-1620 

Mlch, Pos 4 20 mm 0837-1622 

Mlch, Pos 11 20 mm 0845-1628 

40 mm Range 90 mm 0930-1616 

AA #3 Mme Fld T37 Mme 1007-1617 

Mxh, Pos 1B Cal. .50 0910-1625 

Mvilch, Pos 4 20 mm 0959-1615 

B-C 90 mm 1614-2033 

RR Rge B 106 mm 1016-1900 

Mlch, M-Range Cal. .50 0841-1620 

B-C 90 mm 1604-1625 

B-C 120 mm 1557-1625 

B-3 90 mm 1001-1625 

Mxh. Pos 11 20 mm 0855-1620 

Mlch, Lt Rfl Rge Cal. .30 0932-1619 

HI-Vel Rge 90 mm 1558-1628 

Mxh, Pos 1B 20 mm 0914-1627 

Mlch, PO6 4 20 mm 0917-1621 

Mxh, Pos 22 20 mm 1054-1622 

Mxh, Pos 20 20 mm 1235-1629 

Mxh, PO6 22 20 mm 1020-1621 

Mlch, PO6 19A 20 mm 1052-1619 

Mlch, PO6 4 20 mm 1310-1619 

Erosion Test 

Prod Bbl Test 

Accept Of CaB’ZB 

Test of Mme, APERS 

Erosmn Test 

Blmd Primer Test 

Blmd Primer Test 

Test of MG 

Blmd Primer Test 

Blmd Primer Test 

Blmd Primer Test 

Prod Bbl Test 

Test of MG 

Accept of Ammu 

Eroslon Test 

Accept of Ammu 

Accept of Ammu 
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Date 
Gun 

Posltlon 

APPENDIX II (C) 

MAY 1958 

W capon Flrmg Times Test 

1 

13 

21 

Mxh, PO6 19A 20 mm 0847-1619 

Mlch, PO6 22 20 mm 0850-1624 

Mlch, Lt Rfle Rge Cal. .20 1030- 1629 

Mlch, Lt Rfle Rge Cal .30 1300-1625 

23 

Hz- Vel Rge 

Rallway Rge 

9 Lt Armor Rge D 

11 B-4 

12 Range #9 

24 Trench Warfare 

25 HI-Vel Rge 

90 mm 1620-1953 

76 mm 1325-1615 

JUNE 1958 

105mm 1605-2000 

105 mm 1345-1620 

Static Chg 3# 1627- 1930 

Blmm& &mm 1515-2050 
Mortar 

76 mm 1400-1645 

Accept of Ammu 

Test of MG 

Test of MG 

Test of Shell, T320 

Prep -West Pt Demo 

Test of Brltlsh Gun 

Test of Brltlsh Gun 

Dot-Dash Test 

Teat of Fuse 

Test of Shell 
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APPENDIX II (D) 

Followmg 18 breakdown of Dally Flrmgs on the APG 
D&PS Proof Ranges for April, May, June and July 58 

showrng these programs with: 

A 
B. 
C. 

Month 

April 

April Totals 403 

MaxImum Ordmate - below 2000 feet 
MaxImum Ordmate - between 2000 and 10,000 
MaxImum Ordmate - above 10, 000 feet 

Day 

1 
2 
3 
4 
5 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
29 
30 

Dally 
Totals 

19 
18 
18 
17 

1; 
21 
22 
15 
13 

3 

1; 
16 
20 
22 
21 

4 
2 

15 
20 
18 
22 
16 

7 
18 
18 

A 

7 
8 

:: 

: 
9 

12 
9 
7 
1 
0 
7 
8 
7 

11 
12 

1 

: 
11 

9” 
9 
5 
7 

12 

Category 
B 

9 
7 
9 
7 

; 
10 

7 
4 
4 
2 

; 

9’ 
7 
8 
3 

9” 

9” 
12 

7 
2 
8 
5 

186 171 

C 
Percentage 

B C A 

3 
3 
2 
3 
0 
3 
2 
3 
2 
2 
0 
0 
3 
4 
4 
4 
1 
0 
0 
0 
1 
1 
1 
0 
0 
3 
1 

37 
44 
39 
41 

0 
37 
43 

2 
54 
33 

0 
37 
50 
35 
50 
57 
25 

0 
40 
55 
44 
41 
56 
71 

:‘7 

47 
39 
50 
41 

100 
44 
47 
32 
27 

i: 
100 

47 
25 
45 
32 
38 
75 

100 
60 
40 
50 
55 
44 

:; 
28 

16 
17 
11 
18 

0 
19 
10 
14 
13 
15 

0 
0 

16 
25 
20 
18 

5 
0 
0 
0 

: 
4 
0 
0 

17 
5 

46 46 42 12 
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APPENDIX II (D) 

Followmg 1s breakdown of Daily Flrmgs on the APG 
D&PS Proof Ranges for April. May, June and July 58 

showmg these programs v&h* 

A. MaxImum Ordinate - below 2000 feet 
B. Maxlmum Ordmate - between 2000 and 10,000 feet 
C. Maxlmum Ordmate - above 10, 000 feet 

Month Day 

Dally 
Totals 

Category 
A ri 

May 1 
2 

6’ 7 
9” 

12 
13 
14 

:: 
19 
20 
21 
22 
23 
24 
26 
27 
28 
29 

18 
20 
10 

9” 
16 
18 
18 
19 
18 
19 
19 
15 
12 
15 
17 
10 

3 
8 

10 

May Totals 

13 
14 

11 
9 
3 
3 
5 
8 
5 
8 

10 
7 

11 
8 

z 

: 
6 
0 
5 

2 
5 

5 

z 
2 
4 
6 

10 
8 
8 

11 
5 

10 
6 
5 

: 
2 
3 
2 
4 
3 
5 

309 142 123 

C 

fl 
1 
3 
0 
2 
3 
2 
1 
0 
3 
1 
2 
1 
2 
5 
2 
0 
1 

i 
4 

44 

Percentage 
A B C 

2 
30 
38 
56 
50 
28 
44 
53 
39 
58 
43 
47 
50 
53 

ii 

2 

2 
36 

27 

2: 
24 
44 
38 
55 
44 
42 
61 
26 
52 
40 
42 
33 
35 
20 

100 
25 
40 
23 
36 

11 
20 
10 
38 

0 
12 
17 
12 

z 
16 

5 
13 

8 
14 
30 
20 

1: 
10 
31 
28 

46 40 14 
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Month 

June 

APPENDIX II (D) 

Followmg IS breakdown of Dally Flrmgs on the APG 
D&PS Proof Ranges for April, May, June and July 58 

showing these programs with 

A. MaxImum Ordmate - below 2000 feet 
B. MaxImum Ordmate - between 2000 and 10,000 feet 
C MaxImum Ordmate - above 10, 000 feet 

June Totals 385 155 178 52 40 46 14 

Day 

2 
3 
4 

2 
7 
9 

10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
21 
23 
24 
25 
26 
27 
30 

Dally 
Totals 

17 
22 
21 
18 
17 

1 
14 
17 
16 
21 
20 

1 
21 
16 
21 
25 
11 

1 
16 
17 
21 
19 
20 
12 

category 
B C A 

7 
11 

6” 
8 

: 

; 
10 

9 

6” 

6” 
13 

6 
0 
0 

9” 
8 
5 
4 

7 3 
9 
9 ii 

10 2 
8 1 

0 
:, 2 
7 3 
7 
9 2” 
7 4 
1 0 

14 1 
9 3 

13 2 
10 2 

2 3 
1 0 
5 3 
5 4 
9 3 
9 2 

13 2 
7 1 

Percentage 
A 

41 
50 
38 
33 
47 

0 
43 
41 
38 
48 
45 

0 
29 
25 
29 
52 
55 

0 
50 
47 
43 
42 
25 
33 

B 

41 
41 
43 
56 
47 

100 
43 
41 
44 
43 
35 

100 
67 

22” 
40 
18 

100 
31 
29 
43 
47 
65 
58 

C 

18 

1; 
11 

6 
0 

14 
18 
18 

9 
20 

0 
4 

19 
9 
8 

27 
0 

18 
24 
14 
11 
10 

9 
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APPENDIX II (D) 

Followmg 1s breakdown of Dally Flrmgs on the APG 
D&PS Proof Ranges for April, May, June and July 58 

showing these programs with 

Month 

July 

July Totals 335 142 

Maxlmum Ordmate - below 2000 feet 
Maxmum Ordmate - between 2000 and 10,000 feet 
Maxlmum Ordmate - above 10, 000 feet 

17 
18 
19 
21 
22 
23 
24 
25 
26 
28 
29 
30 
31 

Dally 
Totals 

17 
14 

8 
12 

8 
16 
19 
22 
13 
13 
15 
14 
13 

2 
13 
14 
21 
19 
15 

3 
15 
17 
14 
18 

Grand Total for four (4) months 

Total 
Programs 

1432 

Category 
B c A 

9 
6 

2 
1 
8 

10 
8 
4 
5 
7 

10 
6 
1 
4 
2 
9 

z 

6” 

: 
8 

1 
z 2 
2 1 

1 
6” 1 

1 
z 3 
9 5 
8 1 
5 3 
5 3 
0 4 
3 4 

0 
:, 3 

10 2 
9 3 
8 4 
7 2 

1 
6” 3 
6 3 

3 
9” 1 

138 55 

Percentage 
A B L 

53 

23’ 
50 
12 
50 
53 
36 
31 
38 
47 
72 
46 
50 
30 
14 
43 
37 
40 

0 
40 
47 
43 
44 

41 
43 
25 
42 
75 
44 
32 
41 
61 
38 
33 

0 
24 
50 
46 
72 
43 
42 

2 
40 
35 
36 
50 

6 
14 
12 

138 
6 

15 
13 

8 

i;: 
28 
30 

2: 
14 
14 
21 
13 
33 
20 
18 
21 

6 

42 41 17 

Category Percentage 
A B C A B C 

625 610 197 43 43 14 
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APENDIX III 

APG FIRING DATA 

This appendix contams all of the data on the APG flrmg actlvlty 

with the collectmn and codmg procedures. 

Table No. Title 

1 

2 

3 

4 

5-16 

17 

18 

19 

20 

21 

22 

Collection Procedure for Detail Flrmg Data and Method of Codmg 
Data Sheets 

Sample of Data Sheet 

23 

24 

25-32 

33 

34 

35 

Sample of Dally Flrmg Schedule 

Flrmg Pomt LocatIons & Codmg 

Weapon, Projectile, Ricochet & Tower Codmg 

Monthly Tower Records 

Flrmgs per Month per Weapon for Year 

Summary of Sample Days Selected 

Comparison of Sample to Yearly Flrmgs 

Flrmg Clearances - Hour Dlstrlbutlon 

Duration of Flrmg Clearances 

Altitude Utlllzatmn by Weapon Group 

Maxnnum Altitudes for Total Flrmgs 

Maxm-mm Ordmate & Ricochet Altitudes - Hour Dlstnbutlon 

Vertical Fmmgs 

Range and Altitude Utllmatlon for the Eight Flrmg Pomts 

Maxmwm Range at Various Fnmg Pomts 

Fmmg Pomt Altitude Utlllzatlon 

Ancraft Flights - Route & Altitude Utlllzatlon 
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Data Collection and Codmg Procedure 

Data sheets as per sample, Table 1, were fllled out for each flrmg of 

each day that was selected for detalled analysis. These sheets were coded and 

IBM cards were punched with this coded mformatlon. The basic data were 

derived from the “Schedule of Flrmgs and Range Operations”, see Table 2, the 

“Tower Fmng Records”, and the “Special Flrmg Clearances” record. The 

starred Items were fllled out from the flrlng records wherever possible and 

APG personnel checked these Items and fllled m those remammg. 

Data sheets were numbered consecutively, with the date and mltlals 

of the tabulators at the top, and the remamder of the data were recorded as 

follows 

Item 1 

Item 2 

Item 3 

Item 4 

Item 5 

Item 6 

Item 7 

Item 8 

Item 10 

Item 11 

Sequence number of the flrmg for a particular day coded as 

mdlcated 

Date of the flrmg, coded wthout the year. 

Day of week, coded startmg with Monday as 1. 

PrOJeCt number not coded but 1s useful for obtammg mformatlon 

on starred Items. 

Flrmg pomt locatlon, coded from Table 3. 

Type of test - not coded 

Type of weapon - codedfrom Table 4 

Type of proJectlle - coded from Table 4. 

Azxnuth bearmg of weapon from magnetic south. When two or more 

aznnuths are used for a fumg the mean azunuth IS used - coded 

with three dlglts. 

Elevation of weapon - when two or more elevations are used for 

a flrmg the maxmmnn elevation 1s used - coded with three dlglts 
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Item 12 

Item 13 

Item 14 

Item 15 

Item 16 

Item 17 

Item 18 

Item 19 

Item 20 

Item 21 

Item 22 

Possibility of proJectile having a ricochet,and,if so,the type of 

ricochet surface - coded from Table 4. 

Ricochet altitude - maxmnnn possible altitude after ricochet - 

coded per note 1, Table 1. 

Impact range-distance between firing point and point of impact 

on target, ground or water-coded to nearest 100 yards. 

Danger range - distance from firing point to maxm~m point the 

projectile could reach - coded as per note 1, Table 1. 

Maxmmm ordinate altitude of proIectile before impact - coded 

as per note 1, Table 1. 

Altitude of explosive shell at time of burst - coded as per note 2, 

Table 1. 

Lethal radius - the radius of a circular area about the danger 

range point into which a proJectile can fall - coded to nearest 

100 ft. in three digits. 

Clearance tower designation - coded per Table 4. 

Tnne out - on 24 hour clock to nearest minute and coded in four 

dlgits to nearest tenth of hour. When tnne was not available from 

the date the time was assumed as 1630 and coded 1651, the “1” in 

the last digit denoting an assumed time. 

Time in - on 24 hour clock to nearest minute and coded in four 

digits to nearest tenth of hour. When time was not available 

from data the time was assumed at 0800 and coded 0801, the “1” 

in the last digit denoting an assumed time. 

Firing duration - total clearance time for a firing to nearest 

minute and coded to nearest tenth of hour. When either “time in” 

or “time out” was unavailable, a “1” is added to duration time. 

When more than one clearance time was indicated for a firing the 

total duration time was used for the data. 
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Item 23 Total number of rounds flred - coded in five dlglts. 

Item 24 Number of cycles - the number of separate bursts or flrmgs 

m the total flrmg clearance - coded in two dlglts. 

Item 25 Rounds per cycle - Item 23 dlvlded by Item 24. 

Item 26 Cycle mterval - tnne between cycles m tenths of hours - 

usually not available. 

Item 27 Flrmg record number - not coded but useful for other mformatmn. 

When avallable from flrmg records the projectile velocity was 

mdlcated on the data sheets. 
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TABLE 1 

ABERDEEN STUDY FIRING DATA 

Where, A flrmg 1s a tower drmg 
Sheet No. A-135 

clearance block of time 
By. lUD/LWT 
Date. 11-25-58 

* Consult Aberdeen personnel MDS:All-10 

Shell Velocity - Not AvaIlable 

Card Code Card 
Space Item No. Descrlptlon Spaces Code Space 

L-2 Serial No. 1 14 2 14 l-2 
3-b Date of Flrmg 2 11-12-57 4 1112 3-6 
7 Day of Flrmg 3 Wednesday 1 3 7 
8-17 PrOJeCt No. 4 TR3-3017/ TR 301 10 --- 8-17 
18-20 Flrmg Pt. Locatlon 5 Mam Front 3 200 18- 20 
21-22 Type Test b Coolmg Test 2 -_- 21-22 
23-24 Type Weapon 7 90 MM Gun 2 04 23-24 
25-26 Type ProJectlle 8 Ap,T33 E7 2 02 25-26 
27-28 9 2 27-28 
29-31 Aelmuth (mean) 10 33O-30’ degrees 3 034 29-31 
32-34 Elevation (max.) 11 2O degrees 3 002 32-34 
X5-36 Ricochet & Type 812 Yes - ground 2 03 35- 36 
37-38 Ricochet Altitude *13 1900 ft. 000 feet 2 01 37-38 
39-41 Impact Range *14 1000 yds. 00 yards 3 010 39-41 
42-43 Danger Range *15 6000yds. 000 yards 2 06 42-43 
44-45 Max. Altitude *lb 500 ft. 000 feet 2 -0 44-45 
46-47 Burst Altitude *17 None 000 feet 2 O- 46-47 
48-50 Lethal Radius *18 3000 ft. 00 feet 3 030 48-50 
51- 52 Tower 19 A 2 01 51- 52 
53-56 Time Out 20 1150 4 1180 53-56 
57-60 Tnne In 21 0800 

:: 
0800 57-60 

61-64 Flrmg Duration 22 350 (0380 61-64 
65-67 No. of Rounds *23 2000 5 02000 b; .bq 
68 No. of Cycles *24 20 2 20 70-7i 
69-71 Rounds Cycle per *25 100 3 100 72-74 
72 Cycle Interval *2b N.A. 1 --- 75 
73-79 Flrmg Record *‘27 N. A. 4 --- 76-79 

Note (1) -- = 0 Altitude Note (2) 0- = No Burst 
00 = O-500 foot altitude -- = 0 Altitude 
-0 = 500-1000 foot altitude 00 = O-500 foot altitude 
0 1 = 1000-2000 foot altitude -0 = 500-1000 foot altitude 
Etc. 01 = 1000-2000 foot altitude 

III-5 



TABLE 2 

SCHEDULING COMMITTEE 

DEVELOPMENT AND PROOF SERVICES 

ABERDEEN PROVING GROUND, MARYLAND 

DAILY OPERATIONS ORDER 246 - 

SUBJECT Schedule of Flrlngs and Range OperatIona for Wednesday, 
12 November 1958 

FIRINGS A Tower Observer Phones 21246 or 21256 

T-5 (R) TR3-3017/TR301 - by Mr. Grepps - 0800 at Mam Front 

Lammar Coolmg Test. 90 mm. Gun. B-4. 2000 rds. AP, T33E7 proJ. 

2O elev. 10 rds. to be flred a/l000 yard elevated target, 80 rds. to be fired 

over top target, then 10 rds. s/1000 yard elevated target, change tube and 

repeat sequence. (D & PS Memo 97-67) 

VEL, YAW CARDS. Dir. of fire 33”30’. W.O. 393-305-25 
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TABLE 3 

LOCATION (ITEM 5) CODING 

Gun Powder Neck Complex 100 
51 mm Vert 101 
90 mm Vert 102 
120 mm Vert 103 
8” Vert 104 
Field I 105 
Field H 106 
Field D 107 
Field N 108 
Field C 109 
A- Range 110 
B-Range 111 
C-Range 112 
Poole s Island 113 
Field M 114 
Robbms Pt. 115 
L Field 1 lb 

Mam Front 200 
B-l 201 
B-2 202 
B-3 203 
B-4 204 
Cold Room 205 
B-5 206 
Depressmn Flrmg 207 
Closed Range 208 

Waterfront 300 
Light Armor Range 301 
HI Vel Range 302 
Plate Range 303 
Rallway 304 
AA Range, New Barr 305 
Ball Range 306 

Mlchaelsvllle 400 
Mlch. KD Range 401 
Lt Rifle Range 402 
Mlch Pos #l-22 403 
M-Range 404 
Transomc Range 405 
Mme Field #2, Range #10 406 
Mlch Closed Ranges 407 

Spesutle Island 500 
Fuse Range 501 
Bomb Blast 502 
Keen House #2 503 
R-18 504 
Air to Ground Range 505 
R- 14 506 

AIrfIeld Area 600 
Block 49 601 
Block 53 602 
Trench Warfare Range 603 
Recolless Rifle Range 604 
Range #l 605 
Range #2 606 
Range #3 607 
Range #4 608 
Range #5 609 
Range #b 610 
Range #7 611 
Range #8 612 
Range #9 613 
BTD Area 614 

New Bombmg Field Area 700 
New Bombmg Fxld 701 
Doan Brook Site 702 
OBF 703 
Brian Pt 704 
Abbey Pt. 705 

Poverty Island Area 800 
Poverty Island 801 
Romney Creek 802 
AA #5 803 
Fords Farm 804 
12, 500 Yd. Field 805 

Alrcraft Fhghts 900 
Short Lane to Turkey Pt. 901 
Pooles Is1 Narrows 902 
Havre De Grace to Howell Pt 903 

c Course from Mam Front 904 
Watson Creek to Mam Front 905 
E. to W N Carroll’s Ial. 906 
OBF to Askama STA 907 
Concord Pt. to Cecllton 909 
H Tower to ChIllberry Pt. 909 
“M” Field E to W 910 
Over Gunpowder River 911 
APG to Washmgton 912 
Edge of Alr4trlp 913 
Edgewood 914 
“M” Field & Maxwell Pt. 915 
3-M&s Straightaway 916 
Upper Bush River 917 
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TABLE 4 

Weapon, Prqectlle, and Ricochet Codmg (Items 7, 8, & 12) 

Code w capon* Type %OJeCtlk Ricochet & Type 
NO Item 7 Item a Item 12 

01 57 mm 
02 75 mm 
03 76 mm. 
04 90 mm 
05 105 mm 
06 106 mm. 
07 120 mm. 
08 155 mm 
09 175 mm 
10 8 mch 
11 MllX 
12 Alrcraft 
13 Static Det. 
14 Small Caliber 
15 Closed Range 
16 Rocket 
17 20 mm. 
18 30 mm. 
19 37 mm. 
20 Mortar 
21 Data Capsule 

’ 22 Demonstratmn 
23 40 mm. 
24 127 mm I 

280 mm. 

Ball 
AP 
APHE 
Inert 
Inert. HEAT 
Ill. shell 
BNT charge 
Alrcraft 
Special charge 
12 gauge ball 
HE 
Tracer 
HEAP 
Fragment 
Inert, air burst 
TP 
Grenade 
HEAT 
WP 
Rocket 
Demo - HE, AP, 
TP, WP, Inert 
Mme, HE 
TN T charge 
HE charge 
JATO unit 
Powder Burmng 

Yes - plate 
Yea - tank 
Yes - ground 
Yes - turret 
Yes - water 
Yes - sand 
Yes - marsh 
Yes - cases 

No ricochet 

rower Codmg (Item 19 

TOWer 

A 
B 
C 
L 
Range Control 

* NOTES WEAPON CODING 

1. Static Detonation - mcludes all ground explosmns such ae 

a) explosive charges - from f# to 90# 
b) burnmg scrap powder, destroymg duds 
c) static detonatmn of shells (90 mm., 105 mm., etc.), bombs 
d) grenade detonation 
e) statrc detonatmn of JATO umts, rocket motors 

2 Small Caliber Weapons - mcludes all small arm8 -. 
7.62 mm., 10.62 mm., 15 al., 22, 30, 50, 60 cd. rlfles and MG’e 

3. Rockets - Includes all rockets 

From 2” to 4;” SS-10 Mlsslle (antl-tank, ground-to-ground) 

4. Mortar - Includes all mortara - from 40 mm to 81 mm. 

5. Demonstratmn - mcludee firmgs where various weapons were flred rangmg 
from small arms to 175 mm. Does not Include troop trammg demonstra- 
tions such as* statlc d&on&Ion, grenades, etc. 
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TABLE 5 

TOWER RECORD - JANUARY 1958 

)ate Eiy - 
1 W 

2 T 

3 F 

4 S 

5 S 

b M 

7 T 

8 W 

9 T 

10 F 

11 s 

12 s 

13 M 

14 T 

.5 W 

16 T 

17 F 

18 S 

19 S 

20 M 

21 T 

22 W 

23 T 

24 F 

25 S 

26 S 

27 M 

28 T 

29 W 

30 T 

31 F 
- 

rOTAL 

LVERAGE 

rA 
4ct 
- 

2 

2 

2 

5 

7 

5 

2 

4 

4 

b 

7 

8 

9 

9 

5 

6 

I 

1 

7 

I 
- 

111 
- 
5.0 
- 

rev 
ich - 

,B 
ict 
- 

r 
1 

S 
coy 
FiT - 

.C 
ET 
- 

4 

4 

1 

0 

7 5 3 3 

8 4 6 3 

7 4 7 b 

9 5 5 5 

9 3 2 4 

8 2 4 4 

10 3 4 1 

10 4 4 4 

10 6 6 4 

10 2 4 3 

9 

10 

12 

7 

7 

10 

10 

11 

9 

10 
- 

- 

- 

3 

3 

5 

1 

0 

4 

4 

6 

4 

2 
- 

18 - 
3 5 
- 

6 4 

5 3 

6 6 

7 7 

3 3 

3 

8 

9 

5 

3 
- 

- 

- 

2 

6 

4 

5 

1 
- 

79 - 
3 6 
- 

rev - 
ch 

4 

2 

1 

1 
- 

26 
- 
1.2 

7 

6 

7 

7 

7 

7 

17 

a 

10 

6 

12 

12 

9 
- 

- 

Total 
\ctual 

6 

4 

10 

9 

12 

17 

14 

13 

7 

16 

17 

13 

15 

15 

22 

21 

12 

16 

22 

19 

21 

13 

&-nple 
DZXV 

M Avg 

Q&M Avg 

M Avg 

Peak 

WORKING DAYS - 22 

III- 9 



TABLE b 
TOWLR RECORD - FEBRUARY 1958 

zG6ay -- 
1 s 
2 s 

3 M 

4 T 

5 W 

b T 

7 F 

8 S 

9 s 

10 M 

11 T 

12 W 

13 T 

14 F 

15 S 

16 S 

17 M 

18 T 

19 W 

20 T 

21 F 

22 S 

23 S 

24 M 

25 T 

26 W 

27 T 

28 F 
-- 

rOTAL 

\VERAGE 

TOV 
Sch - 

7 

9 

9 

11 

10 

9 

10 

13 

12 

13 

- 

11 

10 

11 

11 

16 

10 

- 

- 

.A 
4ct - 

7 

9 

11 

9 

10 

. 

- 

3 

7 

- 

6 

6 

12 

4 

6 
- 

125 
- 

6 2 
- 

-i- 

i 

TOV 
km - 

9 

8 

10 

9 

10 

12 

11 

11 

12 

13 

10 

1 

12 

10 

8 

10 

11 

8 

11 
- 

- 

- 

rB 
4ct 
- 

4 
- 

64 
- 

3.2 
- 

rev 
ch - 

CC 
4ct - 

2 2 

5 6 

3 1 

6 6 

6 5 

4 

3 

5 

1 

2 

7 

5 

3 

6 

4 
- 

- 

- 

6 

6 

3 

2 

2 
- 

55 
- 

26 
-. 

TOV 
jch 
- 

2 

4 

5 

3 

1 

2 

2 

- 

- 

4 

2 

6 

3 

3 
- 

- 

- 

,L 
iz- 
- 

- 

1 

1 

2 

3 

1 

* 

1 

2 

2 

- 

1 

1 

- 

2 

1 

3 

1 

- 

22 

r 
- 

6 

5 

0 

7 

2 

- 

- 

8 

8 

6 

4 

5 

- 

- 

1 

3 

5 

9 

6 

5 

5 
- 

- 

- 

e 
01 
Gi 
- 

2 

1 

- 

1 

1 

2 

- 

- 

1 

1 

1 
- 

10 
- 

0.5 
- 

T 
ictual 

12 

12 

19 

17 

10 

18 

21 

21 

23 

22 

- 

- 

1 

8 

12 

- 

16 

20 

23 

7 

13 

275 

13 7 

mple 

D=Y 

Peak 

MO Avg 

WORKING DAYS - 20 

III- 10 



TABLE 7 

TOWER RECORD - MARCH 1958 

- 
3ate 
- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2.6 

27 

28 

29 

30 

31 
- 
rOTAL 

Day 

S 

S 

M 

T 

w 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

‘.VERAGE 

TO\ 
Sch 
- 

!A 
GF 
- 

8 5 

10 9 

11 8 

11 7 

b 5 

7 

12 

13 

11 

12 

11 

13 

12 

1 

15 

13 

13 

14 

14 
- 

- 

5 

5 

12 

IO 

5 

9 I2 8 5 5 1 

12 I2 5 b 6 3 

5 10 3 b 3 3 

b 

8 

9 

a 

.I 

8 
- 
.47 
- 
I 

- 

l-0. 
a 
- 

rB 
Act 

10 

9 

11 

9 

9 

I1 9 

I1 7 

Lb 7 

13 10 

12 5 

SNOWE 

OUT 

c 

1 

1 

:D 

I 
1 

I-0, 
rz 
- 

L-C 
4ct 
- 

1 

5 

6 T 
4 

6 

b 4 

2 10 

8 b 

7 5 

4 2 

* 

4 
- 

- 

- 

5 

3 

1 

5 

1 
- 

78 - 

37 
- 

TO\ 
ZiT 
- 

6 
- 

- 

- 

IL - 
Act 
- 

2 

3 

3 

2 

2 

2 

3 

2 

3 

1 

2 

2 

4 

4 

2 
- 

37 - 

18 
- 

T 

i: 

Ra 
COT 
TX 
- 

:= 
d 
Act 
- 

Total 
Actual 

hmple 

D&Y 

b 

.O 

9 

9 

9 

11 

22 

24 

20 

21 

9 

,l 

.l 

5 

5 

21 

25 

26 

26 

13 

- 

9 22 

I 25 

3 14 

14 

17 

12 

17 

28 

1 
- 

- 

- 

- 

17 - 

08 
- 

14 

372 

17 I 

MO Av$ 

Ran 

Ran 

Peak 

WORKING DAYS - 21 

III- 11 



TABLE 8 

TOWER RECORD - APRIL 1958 

Date 
- 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

lb 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Day - 
T 

W 

T 

F 

S 

s 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 
- 

rOTAL 

9VERAGE 

TO\ 
7-x 
- 

13 

14 

15 

14 

rA 
4ct 

11 

9 

7 

8 

15 8 

14 8 

17 12 

11 6 

13 7 

15 

14 

13 

12 

17 

10 

9 

9 

9 

12 

15 11 

14 12 

17 13 

lb 10 

12 11 

13 

14 

14 
- 

- 

- 

b 

10 

11 
- 

209 

S-F 
-- 

TOV 
TX 

10 

13 

9 

8 

2 

rB 
4ct 
- 

b 

b 

4 

4 

2 

13 5 

13 9 

17 12 

12 6 

12 3 

3 4 

1 1 

11 4 

11 7 

lb 15 

13 9 

11 11 

4 4 

4 3 

8 4 

12 4 

10 7 

11 8 

16 9 

2 2 

10 

12 

13 

- 

- 

164 

7.5 

TO\ 
ZK 
- 

4 

5 

9 

6 

- 

rC 
4ct 
- 

5 

I 

I1 

5 

8 6 

6 7 

4 5 

6 4 

4 5 

4 2 

5 3 

4 4 

6 6 

4 5 

2 

5 

4 
- 

- 

- 

1 

3 

4 
- 

110 

50 

TO\ 
TX 
- 

4 

2 

2 

3 

2 

3 

2 

2 

3 

4 

2 

4 

4 

5 

3 

5 

5 

4 

2 

2 

3 

4 
- 

- 

- 

rL 
4ct 
- 

2 

2 

1 

1 

- 

1 

3 

1 

1 

1 

2 

2 

4 

4 

5 

2 

5 

4 

4 

2 

2 

4 
- 

53 

24 

Ral 
Con 
- 
>ch 
- 

15 

8 

5 

7 

13 

14 

5 

- 

8 

8 

10 

9 

2 

_- 

8 

11 

12 

9 

7 

2 

3 

10 

- 

- 
e 

01 
4ct 
- 

2 

1 

1 

2 

2 

1 

1 
- 

23 

10 
- 

Total 5ample 
4ctual Day 

26 

24 

24 

18 

2 

MO. Avg 

20 

30 

34 

19 

14 

4 

1 

23 

25 

35 

28 

33 

4 

3 

l9 I 
25 

30 

31 

27 

2 

Ran. 

Peak 

10 

22 

26 

.an. 

559 

25.4 

WORKING DAYS - 22 

III- 12 



TABLE 9 

TOWER RECORD - MAY 1958 

- 
late 
- 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Day 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

rOTAL 

4VERAGE 

- 
l- 

row A - - 
jch Let 
- - 

lb 11 

13 12 

row ‘e r ,B 
3ch 1 9ct 
- - 

10 4 

13 5 

1 
5 

t 

T- 
rev 
rz 
- 
5 

3 

I .- ,C 
4ct 
- 

1 

4 

i 
T: 

l-01 
ZG 
- 

3 

3 

12 8 8 2 

lb 8 14 4 

14 7 11 3 

12 7 13 10 

11 7 13 9 

15 12 13 7 7 4 4 

14 12 13 9 LO 4 b 

12 10 13 8 7 5 5 

11 9 14 5 6 5 4 

10 9 lb 7 9 b 4 

7 5 

11 7 

11 9 

8 5 

b 4 

11 

12 

13 

14 

14 

5 

12 

12 

13 

12 

1 

1 

- 

I 10 

11 9 

8 8 

10 6 

6 4 

11 b 

5 5 

9 5 

- - 

175 
- 
8.3 - 

- 

13’ 
- 

6.1 - 

- 

- 

- 

10 

5 

4 

4 

5 

1 

4 

2 

4 

- 

84 

s;-;5 
- 

3 

4 

5 

2 

- 

- 

- 

- 

:L 
Act 
- 

3 

2 

3 

3 

3 

4 

2 

3 

3 

5 

3 

2 

3 

3 

3 

- 

- 

45 

T-2 

Ral 
CO1 
m 
- 

- 

- 

- 

e 
,Ol 
Act 
- 

2 

2 

1 

2 

4 

1 

2 

1 

2 

3 

1 

2 

1 

3 

1 

1 

1 

1 

- 

31 

Is 

Total 
Actual 

21 

25 

14 

17 

14 

28 

30 

- 

27 

30 

29 

24 

27 

23 

22 

24 

19 

16 

5 

18 

25 

16 

20 

474 

22 t 

iample 

Day 

Ran 

Feak 

2tr 
So. Avg 

b.n 

WORKING DAYS - 21 

III- 13 



TABLE 10 

TOWER RECORD - JUNE 1958 

late 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

?9 

30 

Day 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

.OTAL 

LVERAGE 

TOX. - 
Sch 

1 

10 

13 

14 

14 

15 

11 

14 

14 

15 

10 

12 

9 

15 

12 

15 

12 

11 

15 

14 

18 

13 
~ 

- 

rA 
Act 

5 

11 

10 

9 

11 

8 

12 

10 

9 

6 

10 

6 

a 

9 

8 

8 

8 

11 

10 

11 

7 
- 
187 

89 

rev 
j,h 
- 

1 

13 

12 

14 

11 

8 

2 

1 

11 

12 

16 

14 

14 

1 

1 

12 

15 

19 

15 

15 

1 

15 

13 

18 

14 

13 

14 
- 

- 

- 

6 

9 

7 

5 

7 

1 

1 

5 

8 

10 

9 

4 

1 

11 

8 

10 

9 

4 

7 

156 

7.5 
- 

i% 
- 

C-C 
Act 

b 6 

5 1 

7 8 

6 4 

6 3 

10 b 

8 2 

8 7 

9 8 

11 6 

7 5 

7 6 

5 4 

8 5 

5 5 

6 3 

2 7 

IO b 

a 7 

IO 9 

8 
- 

- 

- 

4 

Ilz 

54 
- 

TO1 
Sch 

2 

4 

2 

4 

5 

3 

3 

2 

3 

2 - 
Ra 

CO1 
j,h 
- 

e 
01 - 
9ct 
- 

Total %mple 
4ctual Day 

19 

24 

31 

zb 

19 

1 

1 

1 

3 

4 

1 

21 

24 

27 

28 

25 

1 

1 

24 

25 

30 

30 

20 

1 

1 

22 

26 

30 

29 

29 

4 1 23 
- 
46 

- 
2.2 

- 

- 

- 

- 

- 

34 
- 
lb 
- 

536 

25 b 

MO. Avg 

Peak 

Ran 

WORKING DAYS - 21 

III- 14 



TABLE 11 

TOWER RECORD - JULY 1957 

GG - 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

tg 
- 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 
- 

TOTAL 

AVERAGE 

ti 
ich 
- 

- 

- 

- 

-r 
rA 
Act 

3 

3 

4 

‘ou 
ch 
- 

7 

8 

9 

&L 
kct 
- 

5 

b 

8 

4 

2 7 

5 6 

6 8 

14 5 

7 6 

b 8 5 

9 9 7 

9 8 4 

14 7 4 

13 7 5 

7 4 

7 2 

9 3 

8 4 

9 4 

6 

6 

7 
- 

!54 
- 

7 
- 

- 

- 

- 

3 

1 

4 
- 

92 - 
4 

- 

& 
jch 
- 

5 

4 

5 

- 

3 

3 

4 

4 

4 

3 

4 

4 

4 

3 

4 

2 

2 

5 

5 

3 

2 

3 
- 

- 

- 

l- 
c :ow 
\ct ich - - 

3 1 

5 5 

3 2 

3 

1 

4 
- 

75 
-. 

35 
- 

2 

3 

5 

5 

4 

1 

1 

2 

3 

3 

4 

3 

- 

3 

3 

2 
- 

- 

- 

AL 
4ct - 

1 

4 

0 

1 

2 

4 

4 

4 

1 

1 

2 

2 

1 

3 

3 

2 

3 

2 
- 

40 

2 

Ra 
co1 
zil - 

- 

- 

- 

- 
e 

01 
Act 
- 

1 

2 

Total 
4ctual 

13 

20 

15 

4 

1 

2 

-- 

9 

15 

21 

25 

21 

3 19 

2 25 

4 23 

1 26 

1 23 

2 18 

2 13 

2 lb 

1 22 

1 22 

3 

1 
- 

32 

15 
- 

14 

14 

18 

396 

18 

?ZPle 
Day 

4vg 

M Peak 

Avg 

QAv&gM 

WORKING DAYS - 22 

III- 15 



TABLE 12 

TOWER RECORD - AUGUST 1957 

Date 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
- 

Day - 
T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

TOTAL 

AVERAGE 

TOV 
ZiT 
- 

- 

l- 
rA 
Act 
- 

4 

10 

‘ow B rC 
:ch ix 

& - 
;ch Act 

- - - - 

8 4 5 4 

7 1 5 6 

7 6 2 5 

8 5 2 1 

8 3 4 4 

7 1 b 5 

7 5 3 3 

5 6 1 2 1 

b b 0 6 5 

9 6 3 5 5 

7 7 4 4 2 

9 4 2 5 5 

13 4 3 3 0 

10 5 4 8 4 

6 5 4 6 b 

11 5 5 2 0 

10 b 5 4 4 

10 4 4 1 0 

11 4 4 3 2 

10 12 6 4 2 

8 10 3 4 5 

10 9 4 6 4 

170 

8 

- 
5 

- 
73 - - - - 

35 3 - - - 

WORKING DAYS - 22 

rev - 
ich 
- 

2 

0 

0 

2 

2 

1 

1 

2 

3 

1 

1 

2 

2 

2 

1 

2 

2 

2 

0 

- 

- 

- 

III- lb 

,L 
Let 
- 

2 

0 

0 

1 

2 

1 

I 

2 

2 

1 

0 

2 

1 

2 

1 

2 

2 

0 

0 

- 
22 - 
1 - 

Ra 
;on 
;ch 
- 

10 

8 

7 

14 

8 

5 

9 

5 

11 

11 

11 

7 

7 

15 

10 

9 

8 

- 

- 

- 

31 
CT 
- 

2 

0 

0 

0 

0 

3 

1 

2 

2 

2 

2 

0 

1 

2 

0 

3 

1 

1 

1 

2 

2 

0 

z-- 

1 

Total 
ictual 

16 

17 

15 

12 

13 

15 

13 

11 

15 

20 

15 

lb 

19 

21 

18 

19 

21 

15 

20 

22 

18 

18 

369 

16 8 

ample 

Day 

Avg. 

Avg 

M Peak 

M Avg 



TABLE 13 

TOWER RECORD - SEPTEMBER 1957 

Date 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

TOTAL 

Day 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 
- 

4VERAGE 

KA 
Act 

TOV 
TX- 

9 7 

9 b 

9 7 

7 9 

b 6 

5 8 

5 11 

5 9 

8 13 

b 9 

5 9 

6 9 

5 11 

5 9 

7 

136 

7 
- 

10 
- 

- 

rB - 
Act 

3 

2 

3 

2 

3 

1 

5 

5 

5 

3 

3 

5 

4 

5 

5 

4 

2 

3 

4 

3 

70 

35 

TO\ 
Zi-T 
- 

rC 
9ct 
- 

3 3 

2 1 

7 b 

7 5 

5 3 

5 3 

4 4 

6 2 

5 4 

4 3 

5 7 

6 a 
7 6 

7 5 

7 
- 

- 

- 

3 

z-- 

35 
- 

TOV 
jch 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

1 

1 

1 

2 

0 

0 

0 

0 

1 

rL - 
Act 

0 

0 

1 

1 

0 

0 

1 

0 

0 

1 

0 

1 

1 

0 

1 

0 

0 

0 

0 

1 
- 

a 

.5 
- 

Ra 
Car 
7 
>ch 
- 

9 

7 

12 

7 

3 

7 

0 

0 

5 

10 

10 

12 

10 

10 

0 

18 

10 

9 

11 

5 
- 

- 

- 

e 
01 
4ct 

1 

1 

1 

2 

1 

1 

3 

2 

1 

0 

0 

2 

1 

1 

1 

1 

1 

1 

0 

0 

TT 

r 
- 

Total kmple 
Actual Day 

16 

13 

20 

17 

M. Avg 

10 

8 

lb 

15 

18 

Avg 

13 

11 

18 

13 

15 

16 

21 

20 

17 

17 

M Pea 

14 AVE. 

308 

15 5 

WORKING DAYS - 20 

III- 17 



TABLE 14 

TOWER RECORD - OCTOBER 1957 

Date 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

- 
Day 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 
- 

rOTAL 

4VERAGE 

TOY 
;ch 
- 

- 

- 

- 

rA - 
Act 
- 

7 

7 

a 

7 

7 

9 

8 

11 
- 

41 
- 

b - 

rev 
- 
xh 
- 

9 

11 

9 

10 

8 

7 

11 

10 

10 

8 

7 

8 

7 

8 

9 

8 

8 

11 

12 

10 

9 

8 

11 
- 

- 

- 

rB 
Act 

2 

7 

5 

4 

TO 
Tz 
- 

7 

6 

5 

4 

i-C 
Act 

6 

5 

3 

1 

2 1 0 

1 3 1 

5 2 2 

5 3 2 

6 3 2 

3 6 5 

3 5 5 

4 4 5 

3 4 5 

2 2 0 

6 7 6 

5 7 5 

4 4 2 

3 7 1 

9 5 5 

6 

5 

5 

4 
- 

99 

4 

6 

9 

4 

7 
- 

- 

- 

3 

8 

2 

5 

79 

3 
- 

TO. 
EL 
- 

2 

2 

2 

3 

1 

1 

0 

2 

2 

1 

1 

1 

2 

0 

1 

1 

2 

1 

1 

1 

2 

2 

3 
- 

- 

- 

rL 
4ct 

2 

2 

2 

2 

1 

1 

0 

1 

1 

1 

1 

1 

2 

0 

1 

2 

2 

1 

1 

1 

1 

2 

2 

30 
- 

1 

Ra: 
CO1 
TX 
- 

15 

15 

13 

13 

12 

lb 

10 

15 

3 

10 

14 

10 

6 
- 

e 
d 
Act 

2 

0 

0 

1 

1 

1 

0 

1 

0 

1 

1 

0 

0 

0 

0 

1 

0 

0 

1 

1 

2 

0 

1 
- 

14 

5 
- 

Total 
r&zT 

19 

21 

18 

15 

6 

5 

13 

14 

14 

lb 

16 

lb 

16 

8 

19 

19 

13 

8 

24 

18 

25 

17 

23 

363 

15 7 

jample 

Day 

Avg. 

Q Avg 

M Avg 

M Peak 

WORKING DAYS - 23 

III- 18 



TABLE 15 

TOWER RECORD - NOVEMBER 1957 

__- 
3ate Day __- 

1 F 

2 S 

3 S 

4 M 

5 T 

6 w 

7 T 

8 F 

9 s 

10 s 

11 M 

12 T 

13 w 

14 T 

15 F 

lb s 

17 s 

18 M 

19 T 

20 W 

21 T 

22 F 

23 S 

24 S 

25 M 

26 T 

27 W 

28 T 

29 F 

30 s 
-- 
rOTAL 

LVERAGE 

z&J 
Sch 
- 

13 

LA 
4ct 
- 

7 

& 
jch 
- 

10 

8 5 

10 6 

8 4 

9 5 

6 3 

4 3 7 

6 5 5 

8 6 7 

6 4 8 

6 5 8 

6 4 9 

b 3 8 

6 3 8 

7 6 8 

4 

5 

3 

6 

4 

3 

1 

2 

- 
88 

i-i 
- 

6 

- 

rC 
Act 

1 

I 5 

7 b 

6 3 

b 3 

WORKING DAYS - 19 

IIl- 19 

To\ 
jch 
- 

2 

1 

1 

1 

1 

2 

2 

1 

1 

1 

2 

3 

3 

3 

4 

2 

3 

1 

1 

- 

- 

- 

1 

- 
29 

1.5 
- 

- 
Ra 

&I 
jch 

4 

17 

10 

13 

12 

5 

10 

10 

10 

9 

2 

7 

12 

11 

12 

11 

11 

4 

- 

- 

- 

rotal 
Lctua: 

12 

16 

19 

19 

19 

11 

15 

16 

15 

12 

9 

16 

19 

18 

19 

- 

16 

14 

11 

5 

279 

14 : 

ample 

Day 

Avg 

M. Peal 

Avg 



TABLE lb 

TOWER RECORD - DECEMBER 1957 

3ate - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

!O 

!I 

!L 

!3 

!4 

!5 

!b 

!7 

!8 

!9 

10 

$1 
- 

Day 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 
- 

:OTAL 

iVERAGE 

rev 
ZK - 

8 

8 

12 

9 

12 

13 

10 

9 

11 

8 

9 

2 

4 

- 

- 

- 

i-A 
Act - 

TO% 
Sch 

B 
Ict - 

8 

I 

6 

11 

1 

2 
f 

4 

0 

3 

5 

4 7 

2 10 

8 9 

7 8 

9 7 

12 6 2 

8 9 4 

8 8 3 

10 b 3 

5 7 1 

6 0 3 

2 

3 

- 

101 - 
$9 
- 

2 

0 

0 

1 

8 

2 
- 

7 

- 

- 

1 
- 

54 
- 
!6 
- 

T 
TO! 
53 - 

Nel 
L 

CC 
Act - 

4 3 

b 7 

5 0 

b 1 

4 

4 

3 

4 

2 

3 

7 

4 

2 

0 

0 

- 

- 

- 

2 

- 

33 - 
1 6 
- - 

rev 
j,h - 

0 

2 

2 

1 

1 

- 

1 

2 

2 

2 

1 

1 

1 

- 

- 

- 

,L 
4ct - 

- 
Ra 

co1 
ZK - 

6 

12 

3 

2 

0 6 

0 3 

0 3 

1 7 

1 3 

1 

1 

9 

8 

7 

11 

7 

- 

8 
- 

4 
- 

1 

1 

- 

- 

- 

!= 
Xl1 
Act - 

0 

2 

1 

2 

0 

0 

0 

2 

1 

1 

2 

0 

3 

1 

0 

0 

- 

15 

77 
- 

Total 
Actual 

8 

19 

6 

4 

13 

4 

7 

12 

17 

15 

20 

21 

15 

17 

17 

11 

0 

2 

4 

7 

1 

iample 
DaV 

Avg 

bl Pea 

ti Avj 

WORKING DAYS - 21 
III- 20 



TABLE 17 

FIRINGS PER MONTH PER WEAPON 

July 1951 - June 1958 

WEAPON 



TABLE 18 

SUMMARY OF DAYS SELECTED FOR ANALYSIS 

No of 

(1) Average Day for Month 
(2) Average Day for Quarter 

(3) Peak Day for Month 



TABLE 19 
COMPARISON OF SAMPLE TO YEARLY FIRINGS 

ALL FIRINGS 

Weapon iv0 ~mr,~s % Fmngs No Rounds 
Sample SXllple Sample 

N;ea~rmgs % F~rmgs 
Year 

57 MM I6 17 481 81 18 

7.5 MM 9 10 129 45 10 

76 MM 19 20 266 73 1 b 

: Alrcrafl b0 1 64 974 267 1 60 

srat1c Det I 143 I 152 I 1450 I 726 1 lb3 

30-60 Cal 119 12 6 578.158 566 12 7 

Closed Range 48 5 1 174 39 

Rockets 26 28 316 103 23 

2OMM 142 15 0 176.354 702 15 8 

30MM 7 08 100 17 04 

37MM 9 10 231 43 10 

Mortar 37 39 3002 129 29 

Data Capsule 1 0 1 lb 5 0 1 

Demo 5 05 1321 23 05 

40 MM 4 04 1488 23 05 

127MM 10 1.1 45 54 12 

280 MM b 06 99 19 04 

TOTAL 942 100 771,650 4445 100 TOTAL 72 

62 4 

97 

56 

13 9 

21 



r No. of Clearances 

Hour 
of 

Day 

3800 - 0900 

0900 - 1000 

1000 - 1100 

1100 - 1200 

1200 - 1300 

1300 - 1400 

1400 - 1500 

1500 - 1600 

1600 - 1700 

After 1630 

TOTAL 

TABLE 20 

FIRING CLEARANCES, 

HOUR DISTRIBUTION 

Zlearances 
startmg 

109 

248 

193 

88 

37 

93 

60 

28 

6 

24 

894 

Clearances 
Remammg From 

Prevmus Hour 

0 

109 

341 

471 

459 

467 

492 

410 

06 

17 

Clearances Clearances 
Endmg In Effect 

0 

16 

63 

100 

29 

68 

150 

352 

75 

109 

357 

534 

559 

496 

560 

560 

438 

92 

41 

III-24 



TABLE 21 

DURATION OF FIRING CLEARANCES 

I 
Total Clearances 3 

3- 4 
- 

20 

22 

14 

8 

10 

15 

6 

7 

1 

- 

2- 5 
- 

20 

11 

10 

11 

6 

8 

8 

9 

f 

t 

- 

5-.6 
- 

22 

8 

10 

8 

12 

12 

8 

6 

3 

- 

,-.7 
- 

18 

11 

8 

7 

9 

16 

6 

2 

1 

7- 8 

- 

3-.9 
- 

24 

20 

7 

11 

12 

14 

5 

2 

1 

P-1.0 

- 

otal 

- 

.81 

49 

,Ol 

91 

.lO 

.30 

69 

51 

10 

1 

% of 
:ota1 

20.2 

16. 7 

11 3 

10.2 

12 3 

14 6 

7.7 

5 7 

1.1 

.l 

- 

-.l 
- 

5 

28 

14 

16 

14 

13 

11 

10 

1 

- 

0000 

0100 

0200 

0300 

0400 

0500 

0600 

0700 

0800 

0900 

1000 

1100 

20 

12 

7 

9 

8 

16 

4 

2 

15 

11 

11 

9 

15 

14 

8 

4 

2 

24 

15 

15 

7 

11 

11 

9 

7 

1 

1 

After Hour Clearances (1) 
-- - - - - - 

1 HWp& 
‘-.1 L-.2 2-.3 3-.4 4-.5 5-.b j-,7 l-.8 B-.9 9-1.0 

- -- - - - - - - 

0000 1 1 

0100 4 2 1 

0200 6 1 1 1 

0300 4 1 

0400 1 2 2 

0500 1 1 

0600 1 

0700 3 

0800 1 

0900 

1000 

2 

7 

10 

6 

5 

4 

1 

3 

2 

1 

41 

1100 1 

-- - - - 

Note (1) After hour clearances are clearances contnmng after 1630 or start++ 
after 1630 

III-25 

.22 

-78 

1.12 

.67 

-56 

.45 

.ll 

. 34 

.22 



TABLE 22 

ALTITUDE UTILIZATION BY WEAPON GROUP 

ALTITUDE UTILIZATION BY TYPE OF FIRING 

III-26 



TABLE 23 

MAXIMUM ORDINATE & RICOCHET ALTITUDES - HOUR DISTRIBUTION 

I f 
I I Maxxnum Ordmate Altitude I Maxlmum acochet Altitude I 

,,,,,, ,,,,,, ,, ,I,, ,,., , ,,, ,,,, _,., ,,,, ,” ,, .,, ,, II,,..I,,, ,,,,,. ,,, ,,, . ,/,,, ., ,, ,, ,, .,, , ,.,~” 



TABLE 24 

VERTICAL FIRINGS 

July ‘57 - June ‘58 

)ate Weapon 
Tnne Tnne Time Altitude Tune Time Time Altltud 
Out In Dur 1000 Ft. Date Weapon Out In Dur 1000 FI 

7-15 105 MM 1030 0915 0115 
6’; 

12-16 155 MM 1300 0950 0310 37 

7-16 155 MM 1045 0925 0120 12-19 155 MM 1045 0915 0130 37 

7-17 4 2”Moi-t 1035 0928 0107 23 12-24 57 MM 0930 0845 0045 30 
7-22 57 MM 1003 0907 0056 30 1-17 57 MM 0950 0855 0055 30 
7-23 90 MM 1045 0845 0200 46 l-28 105 MM 1252 0925 0327 31 

7-25 75 MM 1125 0945 0140 41 2-12 57 MM 1500 1150 0310 30 

7-26 57 MM 1030 0947 0043 30 2-25 57 MM 1300 0852 0408 30 

7-30 57 MM 0945 0916 0029 30 3-b 90 MM 1332 0920 0412 46 

8-l 90 MM 1113 0922 0151 46 3-7 90 MM 1023 1000 0023 46 

8-19 57 MM 1200 0918 0242 30 3-10 90 MM 1340 0945 0355 46 

8-22 57 MM 1150 1118 0032 30 3-12 90 MM 1515 1045 0430 46 

8-23 57 MM 0950 0930 0020 30 3-26 57 MM 1050 0910 0143 30 

8-26 57 MM 1030 0905 0125 30 3-28 57 MM 1205 0915 0250 30 

8-28 75 MM 0958 0910 0048 41 4-l 57 MM 0944 0900 0044 30 
8-28 57 MM 1055 1030 0025 30 4-7 57 MM 0925 0855 0030 30 
8-29 57 MM 1010 0918 0052 30 4-8 57 MM 0908 0840 0028 30 
9-11 57 MM 1015 0935 0040 30 4-11 57 MM 1000 0850 0110 30 

9-12 57 MM 0910 0845 0025 30 4-14 57 MM 1020 0855 0125 30 

9-20 57 MM 0950 0900 0050 30 4-17 57 MM 1030 0920 0110 30 

9-21 57 MM 1105 1035 0030 30 4-24 57 MM 0940 0845 0055 30 
9-25 75 MM 1135 0912 0223 37 5-l 57 MM 0935 0850 0045 30 
9-26 90 MM 1131 1007 0124 46 5-2 57 MM 1040 1010 0030 30 

o-1 57 MM 0925 0910 0015 30 5-6 57 MM 1217 1140 0037 30 
O-10 155 MM 1500 1300 0200 37 5-8 57 MM 0910 0847 0023 30 

0-14 57 MM 1045 1000 0045 5-9 57 MM 1120 1033 0047 30 

O-15 155 MM 1240 0935 0305 29” 5-16 57 MM 1057 0940 0117 30 

0-22 57 MM 1255 1230 0025 5-26 57 MM 1200 1010 0150 30 

O-28 155 MM 1330 1133 0157 6’9” 5-28 90 MM 1020 0925 0055 46 

O-29 155 MM 1100 0833 0227 37 5-29 57 MM 0930 0850 0040 30 
1-15 57 MM 1035 0925 0110 30 b-3 8"How. 1448 1315 0133 41 

1-18 105 MM 1100 0945 0115 6-4 
2 6-5 

8"How. 1035 0850 0145 41 
l-20 155 MM 1112 1030 0042 57 MM 0940 0900 0040 30 
1-21 57 MM 1348 0945 0403 30 6-13 57 MM 1015 0947 0028 30 

l-25 155 MM 1350 0924 0426 2; 6-20 57 MM 1125 1025 0100 30 

l-27 155 MM 1145 0915 0230 6-24 90 MM 1000 0915 0045 46 

2-4 155 MM 1235 1120 0115 37 b-27 90 MM 1040 0910 0130 46 

Total Vertical Fn-mg for Year = 72 All from “1” Field 

III- 28 



I Total I I I I I I I I I I I I I I I I 



TABLE 26 
FIRING POINT 2 Man Front 7% of 
Range and Altitude Ut~lmatmn 
Showq Number of Fxmg Clearances 

Total Actmty 

at Varmus Altitudes and Ranges 

Total 
Or Max 

Anmuth lo’-15’ 20°-25’ 25’-30’ 30°-35’ 35O-40’ 40°-45O 45-m50’ 50’-55” 55°F600 
Range 

No of 62 

Fmngs (4 Static) 2 2 21 18 13 1 1 

Max Range 
Yds. 25,000 5000 11,000 19, 000 25,000 25,000 4000 4000 

Ruzochet Alt 



TABLE 27 

FIRING POINT 3 Water Front 
Range and Altitude Utllmatmn 
Showq Number of Fmng Clearances 
At Varrous Altitudes and Ranges 

14% of 
Total Actmty 

Total 
Or Max 

Ammuth 
Range 

0 IO’-15’ 25’-30° 30’-35’ 35’-40’ 40”-45* 45’-50’ 50°-550 305*-310’ 310-e315” 340’.345” 3500-3550 

No of 142 
Flrlngs (6 Static) 2 1 20 40 29 36 2 1 1 1 1 2 

Max Range 
Yds 33,000 10,000 4000 9000 19,000 26,000 33,000 10,000 14,000 3000 10, 000 13.000 14,000 

25’-45O 



TABLE 28 

FIRING POINT 4 Mlchaelswlle 
Range and Altitude Utlllzatron 
Showmg Number of Fmng Clearances 
At Varmus Altitudes and Ranges 

26% of 
Total Actwty 

Fmngs 

Ranae 

Aitltude 
or- to I To 1 To 1 To 1 To To To -io ?b To 

5 10 15 20 25 30 I 35 I 40 

II I I I I I I I I 

Altitude m 1000 Ft or Range m 1000 Yards 

1 1 0 1 0.5 1 1 1 2 1 5 1 10 1 I5 1 20 ( 25 30 35 40 45 
To To To To Total 

45 50 



Total 
Or Max 

TABLE 29 

FIRING POINT 5 Spesutle Island 6% of 
Ranee and Altitude Utlllzatron Total Actlvltv 
Sho&ng Number of Fmng Clearances 
At Varmus Altitudes and Ranaes 

i 

Altitude 0.5 10 2 5 10 15 20 25 30 35 40 45 50 

Total Range 
Dlstrlbutmn 0 0 0 12 17 11 8 3 2 1 0 0 54 

., ,, ,, ,. ,., ,, ,, I ., ,,, ~, ” ,, 



4 7 Oil *I -I -II Ol 4 
-I Ol -II NI 4 *II =I 4 
NI -I -II -I -I -II Ol *I 

OII 41 NI 4 -1 -I Oil -1 NI 

1 
I I I I 

I I 1 



.,,,,, ,,, ,,, ,, ,,,,, “, ,,,, ,.,, ~, ,,,,: ,,, ,,.,, ,“,, ,,, ,,.,, ,I, ,/I ,,,,,,, ,,,I ,,,, ,,,,I ,,,, ,/I, ,I, I,~ I,. I,,, . 1,,: 



TABLE 32 

FIRING POINT 8 Poverty Island Area 
Range and Altitude Utllmatmn 
Showmg Number of Fmng Clearances 
At Varmus Altitudes and Ranees 

9% of Total 
Actmty 

At Pt 8 

Azmmth 

I 1 0 1 0.5 1 1 1 2 1 5 1 10 1 15 I 20 1 25 I 30 ) 35 r 4. ( 1 -1 
or 0 To To To To To To To To To To To To To Total 

Altitude 0.5 1.0 2 5 10 15 20 25 30 35 40 45 50 

Range I I I I I I I I I I I I I I I 
D&lbutmn 0 14 10 13 11 26 3 0 77 

Ord Alt I I I I I I I I I I I I I I I 
Dlstrlbutmn 17 21 10 6 17 3 1 2 77 

Ricochet Alt 
Dlstnbutmn 44 0 1 3 29 0 0 0 77 

Range 

I I I I I I 32 

Dlstributlon 

Dlstrlbutlon 



TABLE33 

MA~~J~~~IANGEAT VA~OUSFI~UNGPOINTS 

.l.a~~ea~m~~~~~,~~~~ “/, ,,,,, ,,/, ,,, ,,,, ,,, ,,,,,, ,,, -,,, ,,,, ,,, ,,,, ,,,,,, ,,,, ,,,, ,,,,, ,,,,,, ,,,,,, ,,,,,, ,,,, * I,, ,,,,, , 



- 

HI- 38 



TABLE 35 

AIRCRAFT FLIGHTS, 

ROUTE & ALTITUDE DISTRIBUTION 

Max. Altitude of FL: 
I I I I I - I -1~ I labove I No. of I 

t&t, 1000 Fr. Total 1 

916 1 
915 10 1 1 

917 11 1 1 2 
I 

Total Fllghts 7 355643857 6 1 60 

III-39 





FIG.2 A.PG. GROUND RESERVATION 
RESTRICTED AREAS 

1 R-82 ARMY CUEMICAL CENTER 
- R-54 AQERDEEN PROVING GROUND 
- A.P.G. GROUND RESERVATION 

WITU _ / 



I 
SERVICE h STAFF ACTIVITIES 

COMPTROLLER OFFICE 
STAFF JUODE ADVOCATE OFFICE 
IllSPECTOR GENERAL OFFICE 
IMTELLIEEWCE OFFICE 
SAFETY OFFICE 
HANABEMEHT SERVICE OFFICE 
CIVILlAM PERSONWEL OFFICE 

r 

I SPECIAL 
TROOPS 

FIG 3 ORGANIZATIONAL DIRECTORY 

ABERDEEN PROVING GROUND WRYLAND 
POST PERSORHEL 

~60 CIVILlAMS 
1~68 MILITARY 

9318 TOTAL 

SPECIAL MISSIONS ACTIVITIES 

HUl4AN ERBIREERIXD LAS 
COAT1118 6 CHEMICAL LAB 
ORORAIICE EXPLOSIVE 0,SP OFFICE 
ORORANCE DEPOT 
ORDNANCE TECH INTELLIGENCE OFFICE 

TECH 
.--- 
UIDANC 

m S&%9$ OF RARSE ACTIVITY 

I -- --- 
I (AI-TAC~~ED AGENCY) 

‘- 4 ARMY ORDNANCE 

I 

LTRAINING COMNDI 
-- -- 

ADMIllISTRATlON 

ARMY EXCHAIIBE 
EDUCATIONAL SERVICE 
LIBRARY - UUSEUM 



FIG. 4 PLANNING h COORDlNATlNG 

OF D & PS TEST ACTIVITIES 

TEST 
PROGRAHS 

DIRECTORS 
- SUPPORTING 
- SERVICES 

SCHEDULING COMMITTEE 

OFFICE OF DEP DIR FOR ENG TEST - CHAIR 

OPERATIONS DIV , SUPPORT SERVICES 

ENG LAB , SUPPORT SERVICES 

ENG SERVICES BRANCH, SUPPORT SERVICES 

RANGE SERVICES BRANCH, SUPPORT SERVICES 

SAFETY OFFICE, D h PS 

DIVISION 
CHIEFS 

MONTHLY PLANNING 
MEETING OF 
ENGINEERING 

TESTS 

WEEKLY MEETING TENTATIVE 
SCHEDULING COMMITTEE _c WEEKLY TEST 

0900 WEDNESDAY SCHEDULE 

DAILY MEETING DAILY 
SCHEDULING COMMITTEE - FIRING & RANGE 

0900 DAILY OPERATIONS SCHEDULE 

I, ,., ,, ,, ,, ,, I. ,, /,I., n I.,,, ,.I,, I,,,,, n, ,.,I 



CARROLL 
POINT 

A 

POOLE ISLAND 

ISLAND 

FIG 5 RANGE UTILIZATION s ycyp 

BY VARIOUS GROUPS Q CLEARANCE CONTROL TOWER 

0 OBSERVATION TOWER 



CODE 

TO 10,000’ ORDINATE 

n ,o,O”o,’ TO 20 000’ ORDINATE IyJ 

m 20,001’ TO 3O;OOO’ ORDINATE 

m 30,001’ TO 40,006 ORDINATE 

40,001’ TO 50,000’ ORDINATE 

- ~&on,' R ABOVE ORDINATE &7 
- --I--. - 

ae AS 

UTILIZATION 
SUPPLIED BY A PG 



FIG. 7 APG FIRING DATA SUMMARY 

JULY 1957 - JUNE 1958 

NUMBER 

YEAR SAMPLE -- 

'FIRINGS wk5 9112 

FIRING DAYS 254 48 

OFF HOUR FIRINGS 174 

91 

CLOSED RANGE FIRINGS I79 

UB 

PEAK DAY FIRINGS 30 

AVERAGE DAILY FIRINGS 18 

JULY - SEPT 1957 18 

OCT - DEC 1957 I9 

JAN - MARCH I958 I6 

APRIL - JUNE 1958 24 

PERCENT 

*A FIRING IS A TOWER CLEARANCE BLOCK OF TIME FOR ACTUAL FIRINGS OR 
AIRCRAFT TEST FLIGHTS 



FIG. 8 WEAPON UTILIZATION 
COMPARISON OF 48 DAY SAMPLE 8 YEAR 

24 I- 

% OF ,E i- 
TOTAL 
FIRINGS 

105mm 

28Toom m 

30mm 
TO 

90mm 

W 

48 DAY SAMPLE (21% OF 
-*{YEAR FIRING) 

20mm 
30-60~01 

EAPON T’I ‘PE 

RANGE 

+MlSC + ROCKETS, MINES,STATIC DET., MORTAR .DATA CAPSULE, DEMONSTRATION, 

NOT AVAIL. 



tiililh ik p 48 DAY SAMPLE (22 FIRINGS) 

70 7- 

60 

40 
ALTITUDE, 
1000 FT. 

30 

20 

IO 

0 

- 

3 

JULY SEPT DEC JAN FE6 MAR 

FIG. 9 VERTICAL FIRING ACTIVITY 

1957 1958 



FIG. IO 
APG RANGE ACTIVITY 

% OF TOTAL 
POINT NO m APG ACTIVITY 

I GUN POWDER NECK II 

fl 

MAIN FRONT 7 

WATER FRONT 14 

4 MICHAELSVILLE 26 

5 SPESUTIE ISLAND 6 

6 AIRFIELD AREA 13 
NEW BOMBING FIELD 



VERTICAL . 22% 
13,000 YDS STATIC . 17% 

II% OF TOTAL’A’PG ACTIVITY 
NrnF .._.- 

AZIMUTH UTILIZATION IN % 

ALTITUDE 
1000 FT 

20 8 ABOVE 
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FIG. I2 AZIMUTH, RANGE, AND ALTITUDE UTILIZATION 
FIRING POINT NO. 2 (MAIN FRONT) 
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FIRING POINT NO. 5 ( SPESUTIE ISLAND 1 
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FIG. 16 AZIMUTH, RANGE, AND ALTITUDE UTILIZATION 
FIRING POINT NO. 6 (AIRFIELD AREA 1 
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FIRING POINT NO. 7 (NEW BOMBING FIELD AREA) 



ALTITUDE 
1000 FT 

20 B ABOVE 

IO-20 

!i- IO 

o- 5 

0 

J 9% OF TOTAL A PG ACTIVITY 
S NOTE 

AZIMUTH UTILIZATION IN 7. 

ALTITUDE 
,000 FT 

5- IO NONE ; I I I I I 

o- 5 I I 
I I 
I / 

0 c ‘Ji I ’ 
0 10 20 30 40 50 do 

%OF FIRINQS AT POINT NO S 
MAXIMUM RICOCHET ALTITUDE 

9L OF FlRlNGS AT POINT NO 8 KEY 
YAXIYUW ORDINATE ALTITUDE 

%3S*-40* AZIUUTH FIRINGS 
STATIC 
=A OF TOTAL FIRINQS 

FIG. I8 AZIMUTH, RANGE, AND ALTITUDE UTILIZATION 
FIRING POINT NO. 8 (POVERTY ISLAND AREA) 



I! 
af 

FIG. 19 AIRCRAFT FLIGHT PATHS 
7 96 OF TOTAL A PG. ACTIVITY 

I) WIDTH OF LINE INDICATES USE 

2) ALTITUDE RANGE TO 15.000 FT 



FIG. 20 FIRING CLEARANCE DURATION 

251------ 

15 

*Lo OF 
FIRINGS 

IO 

DURATION - HRS. 



FIG 21 
HOURLY CLEARANCE DISTRIBUTION WITH ALTITUDE UTILIZATION 

60 - 

: 

c 



FIG. 22 ALTITUDE UTILIZATION BY WEAPON TYPE 
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FIG. 23 

CUMULATIVE DISTRIBUTION OF MAXIMUM ALTITUDES 
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