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FOREWORD

This report represents the final report to satisfy the contractual reporting requirements under
Contract No. DAADO05-72-C-0427. The Armmy’s “Laboratory & Field Study to Determine the

Effects of Using Low-Lead/Unleaded Gasoline in Amy Engines” program is being continued under
Contract No. DAAD02-75-C-0082.

The authors wish to acknowledge the assistance provided by Mr. Raymond D. Townsend, Jr.
who served as rater for the octane requirement determinations. Special acknowledgements are given
to Mr. Edward B. Trescott for outstanding technical assistance in program planning, development,

and coordination: and to Messrs. H.L. Ammlung, M.E. LePera, R.D. Quillian, Jr., and J.T. Gray for
their encouragement, comments, and sugegestions.
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I. INTRODUCTION

On February 4. 1970. the President of the United States issued Executive Order No. 11507
which stated in part that, “the Federal Government in the design, operatior., and maintenance of its
facilities shall provide leadership in the nationwide effort to protect and enhance the quality of our
air and water resources.” Also at that time, it was considered that the lead being emitted in
automobile exhaust fumes was sufficiently harmful to humans and restrictive measures should be
taken to eliminate the lead anti-knock compounds in gasoline. So, consequently, at a White House
meeting on September 17. 1970, it was decided that the Federal Government would take the

initiative in the use of low-lead and unleaded gasoline. This decision prompted the President to take
the following actions:

e  He requested that the administrator of General Services issue a regulation requiring

Federally-owned vehicles to use low-lead and unleaded gasoline whenever practical and
feasible.

e  He urged the Governors of the 5C states to take similar action within the state govern-

ments in order to reduce air pollution and increase the market for low-lead and unleaded
gasoline.

Since the US Army must maintain an effective force for combat readiness. the decision to use
unlraded gasoline caused considerable concern. especially since low-lead and unleaded gasoline had
not been used to any great extent and the potential effects on automotive engines and equipment
was not known. Therefore, in mid 1971, the Army decided to conduct an unieaded gasoline
evaluation program to determine the impact that unleaded gasoline would have on Army engines
and equipment. This program was divided into a two phase cffort:

Phase [ — Laboeratory Evaluation
Phase 11 — Field Study Evaluation

Phase [ consisted of intensive engine dyramometer testing of six different spark ignition engine
types currently operational in Army vehicles or as powerpacks for field generator sets. The engines
were operated for 125 hr at wide open throttle and/or 100 percent load output at maximum
torque. One engine of each type was operated on one of three test fuels. The test tuels used were:

e  Military Specification
MIL-G-46015 Gasoline.
Automotive, Combat,

Referee Grade. Amendment-1,

Grade | Conventionally Leaded

o Interim Fedecral
Specification VV-G-
001690 (Army-MR)
Gasoline, Automotive
Low-Lead or Unleadeu,

Special Grade Low-Lead (0.5 g/gal max)
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o Interim Federal
Specilication VV-G-

] 001690 (Army-MR)

Gasoline, Automotive,

3 Low-Lead or Unleaded.

: Special Grade Unleaded (0.07 g/gal max)

All six engine types performed satisfactorily on all gasoline blends and the results were
reported in Phase | interim report (AD 766337) dated January 1973.

Phase II involved the complete conversion (both vehicles and equipment) of four Army instal-
i lations to the sole use of Federal Specification VV-G-001690 unleaded gasoline.

The installations chosen for the field study evaluation, the program starting data, and the

3 installation coordinators were as follows: {

1 Inctallation Starting Date Coordinator

3 Dugway Proving Ground. UT 12-15-72 Capt. RJ. Verdoorn

Letterkenny Army Depot, PA 1-22-73 Mr. Fred Stambaugh/
Mr. O.L. Wenger

| Fort Eustis, VA 3-30-73 Mr. Henry Powell/ :

4 Mr. Russell Mcore 1

& Fort Carson, CO 5-1-73 Maj. Guy A. Wilhelm ;
A

: All vehicles and equipment at the above installations have been operating on unleaded gasoline

; for one year and at the direction of Department of the Army, these four installations will continue k

this operation for an additional year. Army Fuels and Lubricants Research Laboratory (AFLRL) E
personnel will continue to monitor the program under Contract DAAK02-75-C-0082. This exten-

3 sion was recommended by Army Materiel Command and approved by the Department of the Army ;

) to allow greater mileage accumulation on the tactical and combat vehicles and to study the long- :

3 range effect of unleaded gasoline on the commercial vehicle fleet. 3

] ;
3
;
!
g
1;
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i
i
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il. APPROACH

Select four Amy installations having adequate distribution of administrative. tactical, and
combat vehicles with high utilization rates.

Complete conversion of selected installations to VV-G-001690 lead-free, Special Grade
(91.0-92.5 RON) gasoline.

Monitor fuel procurement, vehicle mileage, normal maintenance techniques. conduct
inspections of fuel related problems, and monitor fuel economy.

Define problem areas resulting in increased maintenance and/for operating costs.

Determine engine octane requirement increase on vehicles operating solely on unleaded
gasoline,
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i1l. DISCUSSION

Four military installations (Dugway Proving Ground, Utah; Letterkenny Army Depot,
Pennsylvania; Ft. Eustis, Virginia, and Ft. Carson, Colorado) were selected for the field study evalu-
ation. These installations were chosen because of vehicle density, high vehicle utilization, and an
acequate mix of both commercial and military vehicles. Also, they were selected for the differ-

ing climatic extremes which provided high and low altitude, and dry, humid, hot, and cold con-
ditions.

The original desire was to have four installations that were supplied unleaded gasoline by
different refiners, however, only American Oil Company (Amoco) was marketing unleaded gasoline

in the areas of these installations, therefore Amoco became the sole supplier of unleaded gascline
for this phase of the program.

Prior to receiving unleaded gasoline, each of the participating installations was required to
pump all gasoline storage tanks compleiely dry and let them air dry for at least two days in order to
avoid contamination. Also, the vehicle fuel tanks were required to be below 1/4 full before they
were charged with the unleaded fuel. In this way, the program was begun immediately on gasoline
of less than 0.07 grams per gallon (g/gal) lead content, which was the maximum lead content
allowable at the beginning of Phase II. Also, an octane quality of between 91.0 and 92.5
Research Octane Number, (Special Grade) corrected for altitude, was specified for this program.
However, refiners in the areas of the four installations were marketing a slightly higher octane

quality fuel, therefore, unleaded gasoline in the higher octane range was used throughout the
program.

It should be noted that with the altitude correction factor, the unleaded gasoline used at
Ft. Carson. Colorado was just slightly above the Special Grade limitations on octane quality. When
the field evaluation was begun in December 1972, Federal Specification VV-G-001690 (Army-MR)
allowed only a 3 octane number correction, however, when Federal Specification VV-G-001690A
(Army-MR) became effective on 15 April 1974, it allowed a 4.5 octane number correciion for
altitude. Additional precautions were taken early in the program, such as, increased fuel sampling
for analysis to determine the stability of the lead content below 0.07 gfgal. A program was estab-
lished through General Material Petroleum Activity (GMPA) for the installations to collect unleaded

fuel samples for analysis by both AFLRL and the respective GMPA Eastern and Western Petroleum
Division offices (see Fuel Analyses, Page 11).

The only record required of the installations, other than keeping normal maintenance man-
agement records, was recording the mileage of each vehicle when initially serviced with unleaded
gasoline. Also, since the majorily of tactical
vehicles and all combat vehicles were located
at Ft. Carson, they were required to main-

TABLE 1. NUMBER OF COMMERCIAL, TACTICAL, AND
COMBAT VEHICLES AT EVALUATION SITES

tain separate fuel and mileage records on
. Approximate No. Vehicles v I vehicle o .

Location T o iy five control vehicles of each type used.
Dugway Proving Ground 312 0 0 A complete breakdown of all vehicles
lE°"°é"‘“"">’ Ammy Depot :‘3“1’ 1618 498 and equipment on the program at each in-
ot e 259 T o | stallation is given in Appendix E. However,
Total 1,482 1,727 | 490 Table 1 indicates the approximate number of

commercial, tactical, and combat vehicles used.
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A. Typical Engine Failures

It was originally suspected that problems such as valve recession, pre-ignition, and harmful
detonation which could cause problems in combat and tactical vehicle engines might be encoun-
tered, thercfore, the program coordinator at cach installation was asked to document and report
any engine failure suspected of being fuel related. One problem encountered was valve guide failures
in 1971 Ford 351 CID (Windsor) engines. Approximately 25 of these failures occurred at Dugway,
Ft. Eustis, and Letterkenny (Ft. Carson had no vehicles with the Windsor engine) during the
12 month evaluation period. This represented approximately 5C percent of all vehicles equipped
with the Windsor engine. However, it was determined that these failures were not associated with
the use of unleaded gasoline. During the time of these failures, several visits were made to other
AMC installations using normally lcaded and low-lead gasoline. At installations where 1971 Ford
vehicles with the Windsor 351 CID engines were uscd, the failure rate was also approximately
50 percent. regardiess of fuel used. Also, a letter from Ford Motor Company to all Ford and
Lincoln-Mercury Dealers advised them the warranty on 1971 Fords with the 351 Windsor engincs
was extended an additional 12 months or 12,000 miles.

In the vehicle mix, there were numerous older model vehicles (1965 {o present) and it was
anticipated that engine timing adjustments might be necessary. particularly in the higher com-
pression ratio engines. Throughout the 12 months’ operation on unleaded gasoline. there was no
evidence that timing changes or any engine adjustments, other than normal routine maintenance. were
necessary to maintain satisfactory engine performance. Also, during this 12 month period. there
were several other engine failures. Some of these were fuel related and did consist of burned exhaust
valves. pre-ignition and detonation problems. However, there is no evidence to indicate that
unleaded gasoline, per se. was responsible since the incident rate was very low (approxiamtely
12 failures in over 3600 vehicles) and since similar failures had occurred on normally Icaded and
low-lead gasoline at these installations prior to their conversion to unleaded gasoline.

Figure 1 shows the only valve recession problem encountered during this phase of the program.
It occurred in a 1965 Ford pickup truck with a six cylinder. 240 CID engine that had in excess of
85.000 miles, with approximately 14,000 miles on unleaded gasoline. The exhaust valves showed
varying degrees of recession. Since there are quite a few 1965 model vehicles in the program with
similar mileages and no failures, again it is difficult to say that unleaded gasoline contributed to this
failure.

The program coordinator at each installation had been asked to report all engine failures to
AFLRL during this program so an inspection could be conducted to determine if the failure was
related to the use of unleaded gasoline. Figures 2. 3. and 4 show the only tactical or combat vehicle
failure that was originally suspected of being fucl-related. This was a Chrysler 75M engine powering
a M-113 armored personnel carrier at Ft. Carson. The engine failed on 14 November 1973 after
operating approximately 315 miles on unleaded gasoline. A detailed inspection of the engine by
AFLRL and Ft. Carson personnel indicated the failure occurrence was due to cracked head gaskets.
This condition allowed water to flow into the cylinders. Other leaks in the cooling system allowed

the water level to get so low that inadequate cooling caused the engine to overheat and
consequently fail.

Throughout the program, there were 1482 commercial vehicles which operated for
13,193,114 miles, 1727 tactical vehicles which operated for 6.473.535 miles. and 490 combat
vehicles which opcrated for 424,872 miles on unleaded gasoline. Although there were several

celhaciones a XEE NSt WK s @Ak

e




j
8
P 4
s ¥
‘ E
3
A ]
d
1
3 {
1 1
F
E, X
3
3
3
3 3
X b
y
1 3
:_ Cylinder No. 1
4 4
E i
F 3
3
3
> b
4 E
3 1
; :
F
e k.
A 3
4 E
; )
;
] ]
3
3 2
s. :
3
3
N E
A E
3
1 4
E E
1
4 4
i
i

PRVPFRREIERRES SRR

Cylinder No. § Cylinder No. 6

FIGURE [. 1965 FORD 240 CID ENGINE SHOWING EXHAUST VALVE RECESSION

Caeaw o Mg N

B Lt AR




aer PN T NS G PRI T A

T ¥ rOTTP T T ) ol TR =N
TP Y ‘s 1 Cbusli T p 1) ot

Exy
bl Bl e e v

3

(TANTIVA AILVTTY TINI-NON) *

'STATVA ANV IDVAUNS NOILSNFINOD + "ON YIANITAD m

NO YTISNVUL TV.LAIN DNIMOHS ‘T96€T NS “INIONT WSL YATISAYHD T FUNDI :
| H

i

et T

P

. 2 PRI L LI TAAL TR
o " oy oo
LY . adn iy s [ e e e
" ae s B ST O AR PICE. . SOPIr L TR
R W I VNG e i i Y. Wikt
& P e - %




v

T U B T AR TR W AT AT LR T b up TETT N Smen v e p T
AT NS BT Hm TR T AGKT W £ rTAAYC W R Ay A ST R S 3T S NPT S /UL WIS U b T e Ve s T

P x TV AP T OR M SRS SRR Y T L

yOrTRTLXTY TS TR o

(WUNTIVA GFLYTIY 190 3-NON)

"TI6ET NS "ANIDONT WSL
YATSAYRD *NOLSI ¥ "ON 10 dOL JO SNIVIWIY ‘€ AUNDIL

. . - . - W e vme, . N oo o
L S - ' . NN » <o
- S TR N
€, ERRT R - R - ..\c.z.udayuw._v/mm.r
N i - o~ ..Hi..,ﬁ‘ 3
. » 1y 4 . M
Coe .
* Cw o
\ JR
N . o 7 ey
N + ST
- .
.
. «
-~ -
EN
g .y
. .
, .
)
R )
L N

—— Aoars vl g I T AT LT LIS S PN 7 J W TP ©3
- e i Klaciiad e« aThe
N N D T G TR TR Al sl S il id Lk 2idi i i . RPN RRIZ R IO /

AT AR

gl

Ciak M i alaZiRotd A 2t 3 ey 0N LR R

i,

LR

WA dy ¥}




B adi 2 aa

o

v e ki Sk s [oye e
e NP P T R N R I DT WY shdaig

Ll i an e cna I < o G S o e SR A E L B g .
it 0 0 b aa gt

(FTANTVA AILVTITY TINA-NON)

YAANITAD # "ON NI YTASNVUL TV.LAN ANV
ONIM0OS THIAITS DNIMOHS ‘'T96£T NS “ANIONI INSL WATSAYHD b TUNOLI

' ( VA e .,l‘.ﬂ TG .
\ o d

- 4
> R « el

&

o, N T 3 B A AL PR AT

" L
‘. ﬂwﬂ. : /,w Ay
R ~

i ek e

AL TN

AN S T TR P TR

9




R cE o A bt

(s

failures at these evaluation sites during Phase 11, not one of the four posts reported a failure that
was directly a:tributable to the use of unleaded ga<oline.

B. Fuel Economy

Fuel consumption and mileage records are generally not maintained by military installations in
a manner where their information can be checked periodically, therefore it is difficult to predict
accurately the fuel economy obtained on unleaded gasoline. From the data available, it does not
appear there is any significant increase or decrease in economy with the use of unleaded gasoline.
Table 2 shows fuel consumption on several vehicles at Dugway Proving Ground for six months prior
to conversion to unleaded gasoline and also during the first six months on unleaded fuel. The overall
average prior to conversion is 9.2 miles per gallon (mi/g) and after conversion to unleaded fuel, the
average was 9.6 mi/g.

TABLE 2. FUEL CONSUMPTION COMPARISON AT DUGWAY

PIOVING GROUND
Fuel, mpg
USANo. | Year Make Model Leaded Unleaded
(uly -Dec, 1972) | (Jan—June, 1973)
OIN73470 | 1970 { Chev Carryall 4%x4,6cyi 14.5 124
OIN73770 | 1970 | Chev Carryall 4x4,6cyl 9.6 10.2
IN7389 1965 | Ford F-250 Trk Crgo 3/4 ton, 4 X 4 15.0 13.8
IN7423 1965 | Ford F-250 Ttk Crgo | 3/4 ton,4 X 4 139 19.9
IN7422 1965 | Ford F-250 Trk Crgo 3/4ton,a X 4 10.6 8.3
IN7380 1965 | Ford F-250 Trk Crgo 3/4ton,4X 4 79 8.8
IN7416 1965 | Ford F-250 Trk Crgo | 3/4 ton, 4 X 4 8.9 11.6
01588770 | 1970 | Dodge D400 Trk, Van | 4 ton 9.1 8.7
OIA43070 | 1970 | Dodge D400 Trk, Van | 4 ton 84 7.8
18182 1967 | Ford F-600 Trk, Stk 5ton 8.9 8.6
OIB36867 | 1968 | Ford F-600 Trk, Stk 5ton 5.7 9.0
IN5S916 1965 | Ford F-759 Trk, Dump | 6-1/2 ton 39 34
IN5909 1965 | Ford F-759 Tik. Dump | €-1/Z ton 5.9 5.7
IN5959 1965 | Ford F-759 Tik, Dump | 6-1/2 ton 6.5 5.
TABLE 3. FUEL CONSUMPTION ALL VEHICLES, ALL INSTALLATIONS Alth ough no comparison
can be made for all vehicles in
. . . . Fuel Approx. .
Installation Vehicle Type | Miles Driven | 01| “nipg the field evaluation program.
Table 3 shows the fuel consump-
Dugway Proving Ground | Commercial 2,714,561 263,343 10.3 tion and miles per gallon for all
Ft. Carson Commercial | 3,802,260 * - vehicles for one year on unleaded
Tactical 6,178,335 * - li
Combat 424,872 * - gasoline.
Letterkenny Commercial 3,433,451 332,196 10.3 Also, fuel consumption and
mileage records were maintained
Ft. Eustis Commercial | 3,242,042 | 300,587 10.8 on certain control vehicles at
Tactical 295,200 | 68,000 4.3 Ft. Carson and Dugway Proving
*Fuel consumption figures by groups not available. Total consumption during (_;round throughout the evalua-
this period was 1,700,406 gal. tion. Tables4 and 5 show the
fuel economy on these vehicles.

Again, these figures do not
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4 reflect any major increases or de- TABLE 4. FUEL ECONOMY ON SELECTED VEHICLES AT
crease in fuel economy from use FT. CARSON, COLORADO
F of unleaded gasoline. Type Vehicle Lowest | Highest Avg Miles Avg
3 v ¢ Mileage | Mileage | Unleaded Gas | Mpg
C. Fuel Analyses
$cach 1/2 ton M151 6.681 | 14,004 5425 9.6
3 . . . Seach 1-1/4 1on M715 | 11268 23477 1,800 1.3
] Fuel propertics were moni- S each C/R veh M114 957| 2742 317 36
tored by the GMPA Eastem and § cach VTR M58 1.848 |  4.547 860 0.2 ;
Western Petroleum Offices and :“““:‘ ':PC-‘;":;{ l;gf 3;-33; 2;’:‘2 3 3
. . R 5 t - . K 12 .‘. w
1 AFLRL. Samples of periodic M‘;c,;,s,,g? ) 1
] bulk gasoline shipments received 3
F by the four evaluation sites were *Heplaved with dissel equipment 1in Fehsuary 1974, dropped from 3
3 forwarded to the Petroleum covirol roster. ;
: Field Offices and AFLRL for
analyses. Complete routine anal- TABLE 5. FUEL ECONOMY ON SELECTED VEHICLES AT i
vses were conducted by the DUGWAY PROVING GROUND 1
Petroleum Field Offices to insure 1
h 1e gasoline st rere jle 5
t'at.tl e gasolinc .lmlplc.s WeIS |\ e No. | o . . .\llkf O.n Appros. :
within specification limits. At US.A, | Year | Make Model U"'L-I*}"-d‘ Mpg* ]
AFLRL. particular emphasis was Gusoline ]
given to analyzing the samples by | ca1477 | 1972 | Ford | Custom Sedan 5.581 14.2 3
the following methods: 01F63471 | 1971 | Ford | Custom Sedan 18.901 13.8 ;]
01F64471 1971 | Ford Custom Sedan 8.791 218 E
CA 2522 1972 | AMC | Matador Sedan 13.940 1.7 ;
® g < - 4
,Lcad con!cnt b} atom 01F63671 1671 | Ford Custom Scdan 23.789 117 3
ic absorption. 01K02070 | 1970 | Ford | F-100 1/2-10n pickup 31.329 12,1 ]
01D92072 | 1972 | Chevy | C-10 1/2-ton pickup 7459 14.6 3
° Research and motoroc- | 0iCo7171 | 1971 | Dodge | D-100 1/2-10n pickup 36.257 10.6
tane numbers. CA 4475 1972 | Chevy | C-10 1/2-ton pickup §1.050 116
; 1N1666 1965 | Ford F-100 1/2-ton pickup 9.003 9.0 3
3 e Hvd b 01M09570 | 1970 | 1HC | Scour 800A 2942 126 ]
1 ydrocarbon type fgnss970 | 1970 | Chevy | Carryall GE-21006 12394 | 150 3
E composition by ASTM | 01N72970 | 1970 | Chevy | Carryall KS-10906 7977 134 E
A D-1318. fluorescent in- 01C37168 1867 | Ford Truck-Tractor 750 9.716 5.5 :
1 ., . 01C77370 | 1969 | IHC | 8-1/2 1on dump. 1890 5153 8.5
3 dicator adsorption | o0 1965 | IHC | Wrecker, F-1700 3171 56 :
(FIA). 01524168 | 1968 | IHC | 1-1/2 ton Stake. 13000 | 4,654 9.8 3
2.
: ° Oxidation stability by *Mileage and fuel consumpuon figures are January, 1973 through December, 1973, 1
1 ASTM D-525. 3
; Table 6 shows the minimum, maximum. and average fuel analyses for cach installation as 3
; determined by AFLRL. Through 30 June 1974. only unlecaded gasoline of extremely low-lead
: content had been received at each of the four installations. This was remarkable considering the
: major fluctuations in CONUS gasoline supply availability during 1973 and 1974.
The gasoline supplied to Ft. Carson had the most consistent properties. Low olefin content.
outstanding oxidation stability, and an average RON of 88.7 characterized the Ft. Carson gaso-
4 line. It should be noted that at the altitude of both Ft.Carson and Dugway. refiners were
3 allowed to apply the maximum altitude correction and reduce the KON of unleaded gasoline by
: 4.5 numbers. This correction is allowed because vehicle octane requirements decrease as altitude

1 increases. Thus, the 88.7 RON gasoline at Ft. Carson is roughly equivalent to at least a 93.2
RON .asoline at sea level. Applying the same altitude correction to the Dugway gasoline. the
92.1 RON average at Dugway is equivalent to a 96.6 RON gasoline at sca level. Considering the
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3 TABLE 6. FUEL PROPERTIFS SUMMARY (1/73 t0 7/74) |

Fu. .| Ft T

Property Carson Dugway Eustis Letterkenny j

3 Lead, gfgal
{ min 0.003 | 0.001 | o.om 0.002
5 man 0023 | 0006 [ voso 0.026

3 avg 0.007 | w002 {ooos| om3 ]

] i

3 Research ON ;

min 87.5 90,2 94.3 93.1 ]

ma\ y0.0 952 | 918 1004 3

E avg 88.7 0] 95.4 94.7 4

Motwr ON %

mn 810 80.5 83.1 81.7 ;

3 ma 83.8 85.2 86.3 91.9 i

E avg B2.2 83.0 834 83.8 :

F ;

AvgR+M) 12 85.5 87.6 89.9 89.3 3

: FlA

] 7 Aromatics 1

- min 3 n 22 2 .

g maz 26 26 449 43 p

E avg 23 16 30 2 H

b

d +7 Olefins

] min 3 9 12 13 ;

max 8 27 38 41 p

: avg 5 21 24 26 :

3 Oxidation Siability. :

2 mnutes 1

3 ain >S1440 223 440 345 4

ma\ >1440 520 >1440 >1440 j

3 avg >1440 425 645 610 :

)

altitude of Ft. Carson and Dugway. the fuel supplied had a higher octane quality than ;

y 1

¢ requested. g

2 El

: The gasolines supplied ‘o Ft. Eustis and Letterkenny had a wide variation in properties. i

i especially aromatic and olefin content. Ft. Eustis and Letterkenny gasolines had rather high average ;

olefin conients. although no problems were encountered due to this fluctuation. Both Ft. Eustis i

. and Letterkenny consistently received gasolines with higher octane quality than specified. The :

average RON was 95.4 at Ft. Eustis and 94.7 at Letterkenny Army Depot. :

3 ;

E 1

3 Detailed analyses of the aromatic content of unleaded gasolines from the four installaticns 1

: were determined using a gas chromatographic technique developed by AFLRI.. Table 7 shows that ]

p the aromatic compositions of unleaded gasolines from the four installations were similar to the

’: ar¢ +atic compositions of unleaded gasolines sampled during 1972 in a CONUS gasoline survey. S

3

i

;

3
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IV. OCTANE REQUIREMENTS

A. Reference Fuels

Two series of reference fuels were used in making both the 1973 and 1974 octane requirement
determinations. Primary reference fuels (PRF) were blended from ASTM grade isooctane (2, 2.
J-trimethylpentane) and normal heptane: both were obtained from Phillips Petroleum Company. By
definition. isooctane is 100 octane number and normal heptane is zero octane number. Simple
volume percent blends were made to obtain the desired octane number (for example. 80 percent vol 3
isooctane and 20 percent vol normal heptane gives an 8C actane number blend). Primary Reference
Fuels wer blended between 64 and 100 octane number, generally in even number increments.

The other scrics of reference fuels used were the unleaded high sensitivity full boiling range
fuels (FBRSU). These fuels were prepared from the following three base blends which were ob-

PRI TY

TABLE 8. COMPOSITION OF 1973 CRC-RMFD

L+
TABLE 9. PRCPERTIES OF 1973 CRC-RMFD ]
MOTOR FUELS VOLUME PERCENT MOTOR FUELS 4
]
Blendstocks 263 | 264 | 265 Property 263 264 265
Cat Coacked Gasobne § 224 1389 | 11.2 Distillavion, Fr
Light Plattormate 1.8 4.1 1p 107 97 113 3
70 . Cyclopentane 233 7.7 | 13.7 1077 evap. 143 129 142 3
68 . Cyloheaane 10.7 - 307 evap. 167 169 182 3
Soltrol 30 - 4.9 507 evap. 195 208 215 e
DIP Light Alkylate - 6.9 70°7 evap. 230 233 239 E
RE DIB 27 ] - 1.5 90", evap. 310 295 285 4
Com. n-Butane 2.2 4.1 23 EP 410 306 331
RI* p-Heptane 17.2 k
Mived Xylenes 6.0 - 14.8 API Gravity, deg 57.2 58.0 559
Heavy Platformate 210 ) 130
Com. Isopentane 27 6.9 RVP_ib 7.1 7.8 7.1
HE Laght Alky lage 6.3 2.0 b
RI Iyooctane 227 Oxidation stability. nun 1440+ 1440+ 1440+ 3
C, Aromatics 8.1 4
(3 ddohexane 29 - Lead, gfgal Spec <{),05 <005 <005
Com n-Heptane 8.2 Results | 0,000 | 00023 | 0.0003
RE Bensene 33 ;
Aromatics Spec 1747 3007 | 4047 5
Results 21.7 279 334
tained from the Phillips Petroleum Com- Ol g
) il D r TNt e s efins Spec 105 1035 10+35 k
pany. Special Products Division: Rewlis 15.0 148 71 3
Saturates 63.3 §7.3 §9.5 3
RMFD-263-73 >
RMFD-264-73 RON g T 7
LG Spec S + 1 101 ¢ 1
RMFD-2¢5-73 Resultst | 844 91.6 100.0
1
The composition of the three base MON Rewlnt | 765 81.7 $7.9 ’
fuel blends is shown in Table 8. Table 9 Sentivity (RM) S 605 L1005 12v0s
b o , . ensitivity (R-) Spee + Q. ¢ 0.5 240. ;
shows thc.physu.a. propgrty aspections of Resulis 79 9.9 121 :
the base fuels. FBRSU fuels were blended :
from 84 to 100 rescarch octane number, *Reported by fuel suppher. ;
generally in even number incr.ments. T Average of ratings reported by 10 Iaboratories participating in
= ; S 1973 octanc requirement sunvey, 1
l'able 10 shows the blending composition )
;
4
14 ;
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TABLE 10. 1973 UNLEADED HIGH SENSITIVITY FULL-BOILING
RANGE REFERENCE FUEL SERIES (FBRSU)

Research | Blending Data Composition Percent Motor (R + M)*
No. RMFD-263-73 | RMED-264-73 | RMEFD-265-73 | Octane No.* 2
8484 ) 100 - 76.5 8.6
85 85 15 77.0 81.0
86 69 3 - 71.7 819
87 56 44 78.4 827
88 44 56 79.1 83.
89 31 69 79.8 814
90 19 81 80.5 8513
9] 7 3 - 81.3 86.2
92 - 95 5 82.0 87.0
93 - 83 17 827 879
94 ] 29 83.5 88.8
95 61 3 84.2 89.6
96 - 50 50 819 90.5
97 - 39 61 85.6 91.3
98 27 73 86.3 922
99 - 14 86 87.) 93.1
100 - - 100 879 94.0
*Average ratings reported by 10 laboratories participating in 1973 CRC octane requirement
NS

data which were determined from the average ratings reported by the ten laboratories participating
in the 1973 CRC octane requirement survey. For the 1973 AFLRL octane requirement work. 84
RON was the lowest FBRSU fuel used. In making the 1974 octane requirement determinations.
calculated amounts of normal heptane were added to RMFD-263-73 to obtain FBRSU fucls below
84 RON. The lowest octane number FBRSU fuel blended was 62 RON which contained 26.8 per-
cent vol normal heptane added to RMFD-263-73.

B. Results of Determination

To determine if prior predictions that vehicles operating solely on unleaded gasoline for
prolonged periods of time would experience a high-octane requirement incredase. octane require-
ments were obtained on commercial and tactical vehicles at Ft. Carson. Colorado and Ft. Eustis.
Virginia. Approximately 15 vehicles at cach of these inswallations were evaluated shortly after the
initiation of the program and

again after approximately TABLE 11. HIGH. LOW,AND AVERAGE MILEAGE ON VEHICLES
12 months’ operation on un- AT FT. CARSON AND FT. EUSTIS PRIOR TO

. BEGINNING OCTANF DETERMINATION
leaded gasoline.

All of these vehicles had I1. Carson, Co, It kustis, Va.
prcviously opcrated on nor- Total Mileage Initial After 12 Initia! After 12
mally leaded ngOlinC prior to Determmauon | Months Betermmation | Months

any dde As

the installations conversion to | gl 63.332 64,668 66.711 78.380
b -~

unleaded gus()]inc_ Table 11 Iow 10,995 12,676 910 3.036
L.omage 31645 4.550 23,295 30,310

shows the high. low, and aver-

age mileage on the vehicles prior | on unteaded gasolme (avg) 1.153 5.585 * 5.860

to beginning the unleaded pro-

gram as well as the miles oper- *Mileage & date stickers placed on vehicle windshiclds at beginning of program had
. . been lost or removed prior to octane determination.

ated on unleaded gasoline prior

15
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to the first determination and also the mileage accumulated ¢n unleaded gasoline during 12 months
operation.

The vehicles at Ft. Eustis. Virginia, averaged about 2 3.9 number increase in engine octanc
requirement on Primary Reference Fuel and 2.1 increase using Full-Boiling Range Sensitive
Unleaded Reference fuels. T nc lowest octane available in the FBRSU Reference Fuel in 1973 was
84.4. therefore since some vebicles were below this value, it was impossible to establish any change

for those vehicles. Also, there was no difference in octane requirement of the engine whether the
vehicles were empty or loaded to maximum gross weight.

In 1973, Full-Boiling Range Sensitive Unleaded Reference Fuels in the octane range needed for
the altitude of Ft. Carson. Colorado were not available. therefore in the initial octane requirement
evaluation at Ft. Carson. only Primary Referznce Fuels were used. However, the FBRSU reference
fuels were blended for the 1974 evaluation and a comparsion will be made at the end of the second
year's operation on unleaded gasoline. Although some vehicles experienced a decrease in engine
octane requirement. the overall average increase for ali vehicles operated at Ft. Carson averaged 4.1.

Also. as at Ft. Eustis. the 1974 evaluation siowed there was no significant difference whether the
vehicle was enipty or loaded to maximum gross weight.

Tables 12 and 13 show the overall result of the octane determinations. However. at the present
time. it is still not known how great an octane requirement increase can be expected in vekhicles
operating solely on unleaded gasoline for a prolonged period of time. These same vehicles at
Ft. Eustis and Ft. Carson will be evaluated again at the end of the second year’s operation on
unleaded gasoline. This evaluation should provide adequate information to determine if. after

sufficient time and mileage on unleaded gasoline. a plateau will be reached on octane requirement
increase.

Also. Table 12 reflects the evaluation of one vehicle (1974 Chev 1/2-ton pickup No. G-162)
which was received new at Ft. Carson after the lead-free gasoline program was begun and had been
operated only on unleaded gasoline. Therefore. when this vehicle is evaluated again at the end of the
second vear. it should provide information on whether “*clean™ engines experience the same octane

requirement increase on unleaded gasoline as those which previously operated on low-lead or
conventionally leaded gasoline.

It has been reported (Oil and Gas Journal. December 2. 1974, p. 48) that a large percentage of
1975 model vehicles will require unleaded gasoline higher than 91.0 RON. This report further states
that significant knocking may occur on approximately 33 percent of new 1975 automobiles when
initially purchased and may increase from 55 to 60 percent after a few thousand miles. it is further
reported that the increase may be from 3 to 5 octane numbers. This is an arca of utmost concern to
the Department of Army since VV-G-001690A permits procurement of 91.0 RON minimum
unleaded gasoline for commercial and administrative vehicles equipped with the lower compression
ratio spark-ignition engines designed to operate on a reduced anti-knock quality gasoline. The
vehicles include pre-1971. 1971, and post-1971 models. Therefore. the extention of this program
for an additional twelve months will allow AFLRL to monitor the octane requirement increase on

vehicles presently on the lead-free gasoline program and cstablish baseline data on 19735 models
entering the Army’s inventory.

The test courses, instrumentation, and typical vehicles used in the actane requirement deter-
mination at Ft. Carson and Ft. Eustis are shown in Figures 5 and 6.
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2.3-Mile octane evaluation course Typical instrumentation including 5
(1. Carson, Colorado) tachometer and vacuum guage

FIGURE 5. OCTANE EVALUATION COURSES AND INSTRUMENTATION

1.9-Mile octane ev.luation course
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FIGURE 6. TYPICAL VEHICLES USED IN OCTANE DETERMINATIONS
AT FT. CARSON, CO AND FT. EUSTIS, VA
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V. CONCLUSIONS

The first year’s operation on unleaded gasoline has been completed with more than
20.000.000 vchicle miles and many hours accumulated on Material Handling Equipment and other
ground power equipment. It can generally be concluded that Phase 11 has proven that Army gasoline
powered equipment and vehicles can be operated during their normai daily activitics on unleaded
gasoline in the octane quality range used in the program for long periods of time without any
apparent fuel economy penalties and with no increase in maintenance or operating costs.

During Phase 1 there were no engine failures that could be attributed to the unleaded gasoline.
there was no evidence of engine performance degradation, in fact. there were diiver reports of
better engine performance on the unleaded fuel. This is not at all surprising since cleaner burning
engines had been obsened during Phase T and longer life was obtained from spark plugs during the
ficld evaluation.

At the completion of the first year’s operation on unleaded gasoline in the field study pro-
gram. the Department of the Army accepted Hq. AMC's recommendation to continue the program
for an additional 12 months and to expand the program to other installations with a high density of
tactical and combat vehicles. This decision was made to allow the tactical and combat vehicles
(which had less than 4000 and 900 miles. respectively) to accumulate greater expericnce on
unleaded gaseline and also to study the long range effects on engine performance of the commercial
fleet.

Based on the results of Phase 11, the Department of the Army has approved the conversion to
unleaded gasoline CONUS wide, and recommendations for the following program are being consid-
ered by the Department of the Army to be instituted CONUS wide:

e All camps. posts. and stations should convert to the use of unleaded gasoline. Federal
Specification VV-G-001690A. as soon as possible or feasible.

e  The conversion program should be based on availability of unleaded gasoline presently
dependent on refinery stodk allocation to the government and reinstatement of gasoline
procurement by specifications.

. If refinery stocks are unavilable for immediate CONUS wide conversion. priority requests
for comversion to unleaded gasoline should be given to camps. posts, and stations where

1975 vehicles with catalytic mufflers will be procured.

The final reports from the four participating installations as submitted to AFLRL (without
enclosures) are included as Apnendices A, R. C. and D.
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UNLEADED GASOLTNE EVALUATION PROGRAM

Conducted At

DUG¥WAY PROVING GROUND
Dugway, Utah 84022

Prepared By

CPT RONALD J. VERDOORN
Chief, Equip Pool Br
Dugway Proving Ground
Dugway, Utah 84022
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I - INTRODUCTION

In 1970, Zxecutive Grder 11507 directed that all iranches of tae
Federal Governzent provide leadership in all pollution-czatement sctivitie

One facet of the overall pollution-etatezent effort involved .tilizatiorn

of leaa-Iree gusolines for ccmpatitility witn fortnconlin: caili tic

(1]

=igsicrns control sysiexs. In conjunction »sith the axtcmotive and petro-
leux industiries research to provicde less polluting autcmotiles anc fuels,
the Zmvironzental Protection agenc) in early 1572 pulllchrec¢ propose
recu.latory schecules for ithe attenuztion and centrol ¢ leuc aniiznoca
cozgoJnds. Cne of the provisions of this schecdule wus Jor tue “g
availatility of a leacd-free grade of gasoline b =id-1%7%.

Jith these factors in mind, the arcy is constrcined to ri crc.zl.
invesiicate tne impact of selective or totul itilizat:ion of uniested

gascline upon the efficiency of iis surface vehicle fleev., Sipnifican-

impairzents to mission and, or increase ir support raintenanie CoSS JuULL

ce igentifiea, and the causes and solutions definea.

.+ program was initiatecd ty the .rzy Material Commana la Mia-21071
3 siaey included a short-tern latorato.;y engine tess (Prnasc I) znc
fielz evxiluution progrem (Pruse II) of which Dugway Pro.ing jromd is @
pari. o coniract to conduct the eviluaiion was assigned to U.3. .rng
Fuels z2ad Lucricants lesearcn Lazorator:, 3an wntonic, Teuxs in Jine 197z,

~* -iras

“uls repors covers findings urna resulis of ine {lret rear's operatiun

of venicle una equipment at Dugway Proving Grouna.,
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II - ZACKGROUND

On 12 October 1972, an initial cmeeting was held at Headquarters,

Deseret Test Center to discuss D1C's possible participation in the Phase

II fleld evaluation prograa.

The zeeting was attended by the followzing Representatives:
Yr. John Blakely, Heacdquarters AUC
Ur. John Tosh, USAFLAL
Mr. Gillette, DIC Procurement Division
Dr. Bagely, DIC P&S

Mr. S. Mcdllister, DTIC Coaptroller Division

LTC Ledbetter, DIC - PCO

CPT VYerdoorn, DIC Logistics Directoraze

As & result of this initial meeting, it was decided tratl Dugwz;
Proving Ground, then known as Deseret Test Center, would participate
in the fuel evaluation program under the guidance and direction of ire

U.S. army Fuels and Lubricant Research Laboratory (USaFLAL).

III - OBJECTIVES OF EVALUATION

Define probl:m areas that would result in increased maintenance =znd

operating costs.

Define fuel problews resultin; in decreased engine perforatnce

(norsepower, fuel consumption, internsl engine deposits, increased wear, etic).
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IV - PHE-PROGRAY ACTIONS

The current contract for Low-Lead gusoline was cnungec to Unlesded
g-woline. 7nis fuel met Federal Specification VV-G-021890, =ith u maxizuz

lead content of less than .07 gra=s per gallon.

Prior tc delivery of the Tirst tenz of urnleaded gasoline, the storage
k4 £
zan4s were drained angé dried. ‘Tre azount of storage capucii; ava

not ellew for tne 2 day Erying period that zas suggesied in ti.e evalusiicrn

I~
W

plan tut was feli adequate due to the already low lead content of pricr

fuel teing used.

All disgensing facilitiass were identified es conaianin,
&

3

;s wnlezaec

gasoline anc ull personnel involved in refueling operatlcnc -aece

Cad

and made aware of the icporiance of avoidin: contanination

nz

fuel wiin leaced gasoline (until toth refieling locaticns were son-ert 2)

also, any vehicle purchusing gasoline at un off pos

o
»
.
[2]
Ve
ol
N
o
.
I3
1
[
3]
(3]
3
.
[

a maxioum elfort to purchase unleaded ;asoline.

V - VEHICLE .llD EQUIPMENT UTILIZsTION

a post vide conception was employed for itue ewvaliutlcs fre-rz.. .

vehicles with exception of autulances, ang fire fighiin fy.lp eny ¢

“at

fueled with unleaded gasoline. .1ll ,enerators, ensineer eq.inwent, 1.

zowers, e$t., were also converied to inlezoea pesoline.  ies e floos il

.ontze on the prosram, and no fuel related proclews, ¢ czer enc! *e¢..oies

PROAN ST

wero &lso put on the 'mlvaded aseilne. COn flrst fuellin,
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g3soline, drivers were encouraged to have fuel tank level &s lov as
possible. All vehicles fueled wers marked with an identifying sticker,

giving starting date and starting mileage.

VI - BVALUATION CONCLUSIONS

The first year of operations on the Unleaded Fuel Zvaluation Progran
has not prcduced any adverse ef{fects on vehicles or equipment. The fleet

consists of a wide range of commercial and mili‘ary standcrd generator

equipcent.

During the first few weeks of operation nn unleadec fuel, we iad
cany new and izagined problecs reported. #ost of the provleus r

were of & ridiculous nature and not at all fuel related. Soxe ccuplaintis

were of engines dieseling. Althou;n some engines did experience dieseling,

there was nc evidence of an increase over proviously used pascline,

One problen we felt sure would develop, and cause an increase wors:

load during the first couple weeks of the evaluation, was engine iiu

ming,
t, tut the only adjustmenis made were performed during nor.ul

scheduled riaintenance in performénce of engine tuue-up.

Personnel not aware of the fuct that we are still on the -nleaded

fuel prograw have been known to repori their vehicle runs ilotler since

se went wvack to leaded gasoline. Tnis points out the fact thel personncl

have 2 tendency to telisve unfourndeé rumors 2tvout ine use of unleadec fucl,
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During the first year of oporation or this progrom, there has been
4 no evicdence of an increase in mainterance costs atiributed to fiel related

problezs. Interviews with mechanics working in cur rainlenance facilit

I -

confirr that weé hLave had no increase in fuel related failures or za

in-

A

TV T TRT

tenance requirezenis. The 3Ll Vs Ford (Windsor) Erpine ras teen a protles

k]

rior 10 and during ihe evaluation prograz, This problem ic Lowever

- AL

inherant in this particulaer er;ine design and not relatec o the urlesdec

4 p

PRV ST

fuel., 7The problez is in the valve guide area and it has leen deterzinea

that Ford Yoior Co. extended ithe wurranty period Tecause of ithis protlec

P TITY

S

#n area vaere it was felti problers would possitly wevelop, wvae In

2 the older models vehicles, During the year of operatiicn, tnis comzand

Y
FREPPPRTETRr e

had approxicately 170 of its 320 venicle fleet at an &3ze of 195¢ and oiluer.

ey

N ~,
’

i To date, no problexzs have developed in these vehicles. 3Soue of tnese

olcer medels heve accumulatea more than 10,000 miles during e ¢val clion

PINTORR (.

pericd. Trere was concern inai these veniclos would erperiernce excecci o

Y

valve recession using the unlecded gasoline. During April 1970, one of

these vehicles vas removed frox service, due to it's overage, overailcare

2 Adidnkh

sondition. Tris venicle is a 1963 Ford ¥-2{0, & cylinder, 1liu rorsepoier

e e

7% Ton rated 4x4 pickup. fThis vehicle started on the gresrar ot 75,1%¢

Vel o o

: wiles and when pulled from service at §€,988, a total of 14,827 miles .sing

unieacded gasoline. 1In an effort to check for valve recessioen, eic. tng

3 engine was torn cown, There was some valve guide wear buti no abnorual

TPV GV P

7

valve seet wear. The mechanic involved stated itnat ine valve suide wear

was normal in this particular engine for the aucuxn

TR T X

vf mileage accumulatec

s Ttk

on wne veaicle. Pictures were taken of component paris and are enclosed uc

Ky

Inclosures 1 through 11.
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During the evaluation period the vehicle and equipment fleet consumed

PO TS

1 a total of 317,137 gallons of unleaded gasoline. The vehicles were driven

a total of 2,714,561 miles during the 12 month period and consumed 263,343 #

gallons of unleaded fuel for an overall average of 10 miles per gallon.

There has teen no noticeable change in miles per gallon perforcance

of vehicles in the fleet. Inclosure 12 reflect six wonths experience prior

to beginning eveluation p:ogram and the first 6 months experience using

unleaded fuel. This period of time is the most fair comparison because

3 E
3 effective 1 July 1973, this Command went under a mandatory 50 miles per 3
3 k
3 hour speed limit both on and off post. There may be some minor descrep- ]
! 3
3 ancies in the figures shown, but for records available they are relatively 3
i accurate.

? 3
A Inclosure 13 reflects the laboratory analysis of the unleaded gasoline p
E
E
; used 4t Dugway Proving Ground during the evaluation program. Tae analysis i
1 was perforzmed by U.S. Army Fuels and Lutricants Laboratory on samples %
1 ;
Y I3 LY ;
p taxen from each load of fuel delivered to Dugway and samples drawn from b
3 X
A storage tanks. ;
: 3
‘: 3
2 3
; Since guidance from HQ, AMC indicated that Dugway Proving Ground will E
g

E, remain on the fusl evaluation program for an additional year, we will hrave
the opportunity to evaluate some new vehicles. We have received 31 each, ;

International Model 200 4x4 Pickup, 7000 GVW. These vehicles will be used

primarily in the test areas under variable conditions. These vehicles are

equipped with the 345 V8 Engine. To date we have also received 37 each

r 6

Y P PP LY T

31

i
!
g
k]
i
i

o el MRS A,
it ana x
S N ek R et £ Al e T s BT i o st nd SIS SE 4 =
B s "
Dot b AP AT P




Y

W TR

T

TP T TOVYT

TP

1/2 Ton 4x2 Chevroiet Pickups. These vehicles are equipped with the 350
V8 Bngine. Eight of these Chevrolets have been zssigned to the Security
and Military Police Force and will accumulate hizn mileage and utilization
in a short period of time. The only couplaints received to dato is the

larger amount of fuel consumed by these new models.

Ne fuel related problecs nave developed in the Engineer Equipzent
using unleaded fuels. Many of the generators assigned have teen used cany

hours over extended periods with no adverse effects, loss of power, or

less efficient operation.

Tnis one year of operation on unleaded gasoline, with some vwzhicles
accumulating a high mileage rate, has shown that military, commercial
design vehicles can operate as effectively and efficienily with unleacded

fuel as they did with leaded gasoline.

Hecozmend that Dugway Proving Ground participate in this evaluation for
an additional year to further evaluate the use of an unleaded fuel. The
information accumulated to date is invaluable, but an additional one year
period would further prove the possibilities of operating tho military

motor fleot on unleaded gasoline over prolonged periods.

5
7\[_: x* F SR ™
RONALD J. VERDOORMN

CPT, TC

Chief, Equipment Pool Branch
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FIRST YEAR REPORT

Conducted at

Letterkenny Army Depot
Chambersburg, PA 17201

Prepared By

ORVIL L. WENGER
LEAD Liaison Officer

Impact Program

January 1973 to January 1974 :

UNLEADED GASOLINE EVALUATION PROGRAM

US Army Unleaded Gasoline
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1. BACKGROUND

In October, 1972, Letterkenny Army Depot was advised by AMC Headquarters

that it had been selected as one of the field evaluation test sites for

T

equipment performance on the low/unleaded gasoline impsct program. The

field evaluation program is being conducted on a day-to-day performance

study of all vehicles of the GIA Fleet. With the rise of unleaded gasolines,

this program was imperative at this time to determine if Army material is
compatible with the new generation of gasolines and to determire any prob-
lems and a practical solution for each.

The program was instituted by AMC as a result of an official statement by
F President Nixon on actions to further the use of unleaded and loweleaded ‘
content gasoline in Federal and State vehicles, the primary goal being to
“reduce air pollution and to increase the market for low-leaded and unleaded
gasoline in order to make such fucls more generally available." ;
The starting date established for LEAD was 8 January 1973; however, Letter-
kenny was fueling its depot operating equipment with unleaded gasoline as
early as Janvary, 1972, since this was the only type fuel available from X
the seppt :r. Although no monitoring of vehicular performance was done

prior vo the program date, the depot had not experienced any abnormal

R et

] problems that could be fuel-related.

The evaluation of the test program is under the general direction of the {

b Yo LUl

US Army Fuels and Lubricants Research Laboratory (USAFLRL), San Antonio,

ks

Texas, with Mr. John Tosh as USAFLRL's project pnase coordimator. The

PRSI

undersigned is Letterkenny's liaison officer for the unleaded program.

T T

o
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II. SITE SELECTION

Letterkenny, one of four evaluation sites, was selected because it has a
variety of vehicles, moderate to high utilization of such and climatic
conditions different from the other test sites.

II1. FUEL PROCUREMENT AND ANALYSIS

Procurement of the unleaded gasoline for Army vehicles is uader Federal
Specificatfon VV-G-001690. This provides an octane quality to be held
to 2 minimum 91 and a maximum 92.5 RON. The octane quality at Letterkenny
continues to be higher than specified, averaging from 93 to 96 RON. Lead
content has been well below the specified limit. The olefin content is

significantly higher than the previous gasolines, but no ohvious problems

have resulted.

IV. VEHICLE UTILIZATION

As stated previously, all depot operating equipment (959 GTA, MHE and
engineer-type engines) was utilizing unleaded gasoline as fuel for a
considerable period of time, but with the inception of the unleaded gasoline
program 309 vehicles of the GTA Fleet were specifically designated for
evaluation. Identifying stickers were placed on each vehicle, recording
starting mileage and starting date. The only vehicles not operating on
unleaded gasoline are the three ambulances which are continuing to be

fueled with standard gasoline.

V. PROBLEM ANALYSIS

In August, 1973, shop records indicated three bad heads on 1963 Model 345
International Vans, two of which were due to valve guide problems and the

other was a catastrophic failure not attributable to fuel.
2
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V. PROBLEM ANALYSIS (CONT'D)

Valve guide problems were also reported in three 351 Ford engines. These

I PRI W OREPR LR E T ULt Tkt A el A Kt i sl

engines were later sent to the Research Laboratory and then to the Ford
Company to determine if these failures were fuel-related or if they were

: inherent to this particular designed zngine since other installations
3
k

VRIS LWCRE 1 § W

were having similar problems.

From August %o December of 1973, the depot experienced problems with three

Ford 361 CID engines. Valve seat inserts had fallen out of these engines

in cylinders six and seven. Some indication of exhaust valve burning was

1 also evident.

AN Ak Sl tr 235 sk n Sh AR LA

Since then, two more 361 engines have developed problems.

The last two were a 1968 S~ton tractor with 60,000 total miles (10,000

[PPSR

" e

miles on unleaded gasoline) and a 1965 Ford tractor vith total mileage

of 47,000 (6,000 miles on unleaded gas). The exhaust valve seat insert

on one of the four center cylinders had dropped out on all of these engines

except the 1965 Ford tractor. It is assumed that this was due to the fuel

mixture burning hotter with the unleaded gasoline and the engire not getting

proper cooling. The 1965 Ford had a hole burned alongside the piston top

and down into the ring lands. This was apparently from detonation. Other

T NP I Uner Sret t PO ETVIELRL L LSS Lt i

minor engine failures were encountered but there is no evidence to directly

relate them to unleaded gasoline as similar failures occurred prior to

converting to unleaded gasoline.

During the evaluation period the vehicles have consumed a total of 332,196

gallons of unleaded gasoline. Total mileage driven was 3,433,451 miles,

with an overall average of 10.3 miles per gallon.

3

¥
L]
3
1
3
i
i
3
3
3
!
,
;
3
i
g

ke ragiy s

: 38

_ ” ey
P TN T PR S a3t Vo i 5 AT kS, AR SRS ALN A IR




Lt

i e e

i aa gy aes )

-y

{29

i caohey WO e

aaati

g

LR ao i b it

Vi. TIME FRAME

The field cvaluation program will be extended at LEAD and the three other
installations for anothcr 12 months. Extension of the program was con-
sidered after it was observed that all failures have occurred at relatively
high mileage and the average mileage of most vehicles at the participating
installations is just reaching the level where failures might occur to a
greater extent.

Approximately 30 new vehicles have been added to the Fleet and the extended
period will provide LEAD an opportunity to make a more accurate evaluation
of the effects of unleaded gasoline on engine performauce since the vehicles

will be operating exclusively on this type of gasoline.

VII. FORMAL REPORTING

Print-outs of vehicle utilization have been furnished to Mr. Tosh on a
quarterly basis. Mr. Tosh has made periodic visits to LEAD during the
past year to discuss and observe problenms related to the fuel program.
Status meetings are held quarterly at which time representatives of the
Research Laboratory and installation liaison officers present reports

on the usage of unleaded fuel in Army engines.

4 - “
— repae <co—" &3 T Ceza’

/s ORVIL L. WENGER
“~ LEAD Liaison Officer
US Army Unleaded Gasoline
Impact Program

.,

39

e gk e i gt Sk,

PRTE ve) A din LA Y Zimb S cak | e o < b e T i alin e RIS SRR Yt A

PP

il o St i il

Sk D,

260,

PRI WPC WITRTWE N




AFPENDIX C
FINAL REPORT
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Report of First Year's Efforts

1. The unleaded gasoline field evaluation officially began at Fort
Eustis on 14 Mar 73. 1Initial conversion to unleaded gas was accomplishec
by systematically draining all installation gas storage tanks., Tanks
were then allowed to dry for two days before being refueled with unleaded
gasoline, Fed Spec 1/-G-001960. 1In order to mininize the lead content
renaining in fuel systens, equipment was not refueled with unleaded
gasoline the first time until fuel tanks were below the one fourth level.
As each item was refueled the first tioe, it's identification and starting
mileage was recorded, 4as of 31 !May 73, the total number of items reported
being coverted to unleaded gasoline were 259 commercial items and 117

tactical items. By 15 Apr 74, the number of tacztical vehicles converted
had increased to 135,

2. During the initial conversion period a problem came to light concerning

the use of unleaded gas in the 32 two cycle outboard marine engines beiny
~aintaineé by the Special Services Division.

a, Operators manual for these eng‘nes recommends a regular grade
leaded gasoline. Reference la above authorizes any equipment found to be
incoapativle with unleaded gas to be excluded fron the evaluation. However,

it was felt that procuring and maintaining two grades of gasoline on post
would create management and supply problens.

b. Problem was soived by contacting the VWarranty Hanager for llercury
Mlarine in Fond Du loc, Wisconsin, who in turn, furnished this conmand with
a statement that unleaded gas was acceptable for use in their engine as
long as it met the following requircnents. (Incl 2)

(1) linirum octane rzting of GO.
(2) Maxinum phospliorus content of .02 crans per gallon,

c. TFollowup action vas taken by forwarding sanples of locally aval:an’e
unlecaded gas to AFLRL for analysis. Sampies were found to be wuithin the
aceeptable ranges established by lfercury ilarine (Incl 2) and it was
decided to include these engines in the unleaded gasoline evaluation.

¢. It should be noted that unleaded gas was used throughout the entire

boating season of 1973 and all reports have indicated it to be completely
compatible with these engines.

e. A report of premature spark plug failure in the Mercury outhoard
eng‘nes was received in July 1973. Investigation of this problem revealed
it to be one of improper oil mixtures and not fuel related,
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3. In accordance with reference la, monthly visits were =uade to ecach
maintenance activity to gather performance data and to furnish input data ieor
the noncthly unleaded gasoline report. To cate, the only proble~ uncovered
during these visits was that of an unusually high rate of valve train
sonponent failures in the commercial 351 CID Ford sedans.

a. A total of six 351 engines have failed as of 15 Apr 74, Five of these
vere tJindsor engines and one Cleveland engine (Incl 4).

b, Due to the possibility of these failures being related to the use
of unrleaded gacoline, representatives £ron AFIRL, San Antoanio, Texas,
severa’ visits to Fort Lustis to analyze faulty conmponents. In addition
to these vIsits, a pair of cylinder heads uvere shlpped to Ford “lotor Cormpany,
Dearborne, ilichrigan for analys’s.

ade

c. It vas anmounced during the Lourtir quarterly unleacded gasoline
conference conducted at liew Cumberland Aray Depot, 20 Mar 74, that these

Zallures nave been determined to be caused by other sources than unleaded
gasollne usage,

Y. The f{irst year of the evaluation at Fort Ersris hias encovered ac
»oalllcan: operational oo naintenance denmeles Iro c tiie use o umleaded
Jaso'lae.  Arcas concerned with tihie ¢va'nalior have consistent’y reporicd
10 provlic's or ‘ncreases in naintenance ¢o L associaced vt e e o
=y eaded jasolfae. To date, no eau’pieol " ar oseen Jound L0 wx
vior teaded yasollne,
anc no

wneo o> o
41 venlcles reportedly Lave perfor-ed satlclacior””,
e: of equip.ent has bee. .va.ficd or altered in any way to nerior.

it
chis ission unile operating on unleaded gzaseliae.

wiy
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APPENDIX D
FINAL REPORT

Ft. Carson, Colorado
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YEAR END REFORT

UNLEADED GASOLINE FIELD EVALUATION

Fort Carson, Colorado

30 April 1973 - 15 May .37

Prepared by
MAJ GUY A. WILHELM

Special Projects Officer
DIO Plans & Operations
Fort Carson, Colorado 80913
AUTOVON 691-3233
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1. Background:

a. As a preliminary step in the Army's program to reduce air pollution,

Fort Carson and Fort Eustis were selected by CONARC to convert totally to
unleaded gasoline for a period of one year. This was a test to determine
what, if any, adverse effects would result from long-term uzage of no-lead
fuel in the many types of equipment used at the two installations. Dugway
Proving Ground and Letterkenny Army Depot were also directed by AMC to
participate in the test. See CONARC Letter of Instruction ATLOG-MS-EQ,
Subject: Unleaded Gasoline Field Evaluation, dated 16 January 1973, with
Sixth US Army Ist Indorsement AMLOG-M4 dated 1 February 1973 (Incl 1).

b. In implementation of CONARC's instructions, both written and tele-

phonic, Fort Carson appointed a program coordinator and prepared a conver-
sion plan. See Letter AMNCA-LOG-IT Subject:

Unleaded Gasoline Field
Evaluation dated 26 March 1973 {Incl 2).
c.

The only difficulty in converting Fort Carson to no-lead gasoline

was in redistributing the on-hand stocks of leaded fuel so they could be
consumed in the least possible time. Total conversion was achieved on
30 April 1973.

2. Purpose: Tetraethyl lead, the principal additive in leaded gasoline, is
a known contributor to air pollution and as such is a prime target for elimi-
nation. The US government hopes to lead the nation in switching to unleaded
fuel but because of the vast quantities of equipment involved, does not dare

to do so without some preliminary testing to determine what, if any, adverse
effects may resuilt.

3. Conduct of Test:

a. In accordance with CONARC guidelines at the outset of the test, no
formal system was set up for capturing data. Instructions were disseminated
to all commanders and maintenance supervisors to be aware of the test and to
report problems or suspected problems on an exception basis. Contacts were
made periodically between the coordinator and key personnel in the maintenance
shops to determine whether or not any adverse trends were developing. Only
one engine failure during the entire year was suspected of being fuel related
and this, after teardown, proved to be a lubrication problem. There was no

noticeable increase in engine failures, burned valves, spark plug usage, or
similar problems. .

b. In order to keep abreast of the rate at which miles were accruing,
five of each type vehicle were selected as “pacers” and mileage on them
reported monthly to CONARC. After dissolution of CONARC, 1 July 1973, FORSCOM
and TRADOC became the recepients of these monthly reports.

It is for this purpose the Army tests are being conducted.
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c. Although no total gasoline burning vehicle mileage figures were kept

for the post, a rough estimate is possible by multiplying the average mileage i
on tvhe pacers by the number of those type vehicles in the fleet. :
E
VEHICLE TYPE AVG MILEAGE  DENSITY TOTAL ESTIMATED MILEAGE
y 1/4 T Trucks 4,801 1,115 5,353,115 A
‘ 1-1/4 T Trucks 1,631 440 17,640 4
s M114 Series 346 140 48,440 :
; M88 VIR's 748 28 20,944 b
- M113 Carrier Family 1,104 322 355,488 3
F 5T Trucks 1,956 55 - 107,580
Commercial 8,821 431 3,802,260
E TOTAL 10,405,467
; d. During the period 1 May 1973 - 30 April 1974 Fort Carson consumed 1
] 1,700,406 galions of no-lead gasoline. .
E 4. Conclusion: In view of the foregoing experience factors, it is reasonable k
ﬁ to assume that Fort Carson can continue to operate on no-lead gasoline without

adverse effects to the equipment.
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APPENDIX E

FIELD STUDY EVALUATION ]

, 1

i Vehicles and Equipment !
3

Section 1. Dugway Proving Ground, Utah
Section 2. Letterkenny Army Depot, Pennsylvania

‘ Section 3. Fort Eustis, Virginia ;

i Section 4. Fort Carson, Colorado ' ]
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TMP USA Year Make Pool
Equipment Pool Branch
1 CA0405 7 Ford E
2 CA1477 72 Ford E
4 01F64371 7 Ford E
5 CB2272 73 Chev E
6 01F63371 71 Ford E
7 01F63971 71 Ford E 3
9 CA1480 72 Ford E i
1 01F63571 71 Ford E ;
12 01F63471 7 Ford E :
13 01F64671 71 Ford E E
15 01H42770 80 Ford E 4
17 CB2274 73 Chev E
19 01F63771 7 Ford E
21 01H42570 70 Ford E
22 CA1476 7 Ford E 1
23 CB2273 73 Chev E ]
24 01F64071 71 Ford E 3
26 01F63871 71 Ford E
27 CA1478 7 Ford E
29 01H42170 70 Ford E
31 CA2523 72 AMC E 3
33 01A61371 71 Checker E
43 CA5371 72 IHC E
44 CA5336 7 IHC E
56 IM5203 65 GMC E
58 IM5140 65 GMC E
60 IM5202 65 GMC E
65 CB0130 73 Chev E
66 01H71971 7 Ford E
67 01H71871 71 Ford E §
75 01K017/0 70 Ford E ;
88 13321 67 Chev E
113 IN1676 65 Ford D
127 1P9476 66 Chev E
171 01C07671 7 Dodge E
179 IN1619 65 Ford E :
200 IR0456 66 Ford E 3
201 IR6824 66 Ford E
219 184256 67 Chev E
220 154261 67 Chev E
239 IN7389 65 Ford D A
266 IN7383 65 Ford D 3
271 IM0063 64 Dodge D g
281 IM0064 64 Dodge D !
297 01J36769 69 Dodge E i
299 01336969 69 Dodge E ;
324 01A42970 70 Dodge E
326 01588870 70 Dodge E :
344 1S2174 67 Ford E £
357 S1822 67 Ford D :
j
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Year

Make

Pool

Equipment Pool Branch (Cont'd)

358 1S1823 67 Ford D
361 IS1826 67 Ford b
362 1S1827 67 Ford E
373 1R4214 66 Chev E
379 01B36567 67 Ford b
381 01B36767 67 Ford E
398 IN5959 65 Ford E
399 IN6253 65 Ford E
400 1K0802 63 IHC E
401 01C37168 68 Ford E
402 IR3028 66 IHC E
403 1L9729 64 IHC E
416 IX8370 63 IHC E
417 IK8369 63 IHC E
419 IN7255 65 IHC E
420 IK2000 63 IHC E
427 TF2522 64 Transport E
428 7F2523 64 Transport D
429 01235374 51 Dorsey D
431 07G17469 69 Rogers E
435 07F85869 69 Troyler E
436 07F85869 69 Troyler E
437 07F86069 69 Troyler E
438 07F30269 69 Stoughton E
495 01524768 68 IHC E
500 IP5125 65 Dodge D
503 IP5128 65 Dodge D
504 IP5129 65 Dodge D
505 IP5130 65 Dodge D
506 IP5131 65 Dodge D
Total: 80
65th Military Folice Platoon

MP1 01F63671 7 Ford E
MF2 CA2525 72 AMC E
MP3 CA2524 72 AMC E
MP4 01F64571 71 Ford E
MP5 01F64171 71 Ford E
Total: 5 )

1

Security
72 01K02070 70 Ford E
90 183315 67 Chev E
108 01C07171 71 Dodge E
110 CA4466 72 Chev E
130 01C07571 71 Dodge E
175 01€07871 71 Dodge E
205 CA4468 72 Chev E
Total: 7
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TMP USA Year Make Pool
Meddac
3 CA1475 72 Ford E
20 CA2522 72 AMC D
76 G1L30669 69 Pont E
77 CA2976 7 Dodge E 1
78 CA2925 72 Dodge E 3
79 CA2935 7 Dodge E ]
80 CA2977 72 Dodge E f
81 CA2910 72 Dodge E ;
82 01A25472 7 Dodge E 3
84 CA6001 72 IHC E ]
85 CA6013 73 IHC E 3
86 CA2953 72 Dodge E ]
87 CA6012 73 IHC E
190 01A54669 69 HC E 3
Total: 14 ;
Aircraft Maintenance Contractor J
PAM] 1 01F85569 69 AMC D 3
PAMI 2 IN1667 65 Ford D ]
PAMI 3 01A32870 70 IHC D
PAMI 8 01A33670 70 IHC D :
Total: 4 ;
Facilities Engineering Division ]
73 01K01870 70 Ford E ;
89 153317 67 Chey E f
92 1P9467 66 Chev E 3
93 01181368 68 Chev E ¢
95 IN1685 65 Ford E 4
98 01379568 68 Chev E g
99 01D92072 72 Chev E ]
100 1P9457 66 Chev D 7
101 118230 64 Dodge E
103 1PS$468 66 Chev E
105 1P9456 66 Chev E
109 01J81168 68 Chev E
111 1P9423 66 Chev E E
115 IN1670 65 Ford E
116 01379368 68 Chev E P
118 IN1673 65 Ford E
121 01C07471 71 Dodge E :
123 01J80668 68 Chev E ;
124 IN1674 65 Ford E ]
125 0183868 68 Chev E
128 01K01970 70 Ford E 5
129 CA4475 72 Chev E ;
131 01C07771 7 Dodge E :
132 1P9478 66 Chev E i
1
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T™P USA Year Make Pool
Facilities Engineering Division (Contd)
134 CA4476 72 Chev E
135 1P9475 66 Chev E
137 IN1671 65 Ford E
141 01182268 68 Chev E
142 IN1679 65 Ford E
143 1P9461 66 Chev E
147 01J79468 68 Cheyv E
149 1P9466 66 Chev E
152 01J80868 68 Chev E
154 1P9455 66 Chev E
155 1P9472 66 Chev D
156 01K06670 70 Ford E
157 01J82068 68 Chev E
158 01C06971 A Dodge E
160 CA4464 72 Chev E
161 IN1682 65 Ford E
167 1P9480 66 Chev E
170 01K02170 70 Ford E
173 01J33563 63 Ford E
183 01379268 68 Chev E
185 01E19769 69 Cheyv E
188 01E20069 69 Chev E
189 CA4470 72 Chev E
203 CA4474 72 Chev E
204 CA4467 72 Chev E
387 fL1481 64 Ford E
389 1L1482 64 Ford E
390 IN5916 65 Ford D
391 IN5909 65 Ford D
392 IN5915 65 Ford D
393 IN5925 65 Ford D
395 IL9135 64 IHC E
405 01C77370 70 IHC D
Total: 57
Fire Prevention
8 CA1479 72 Ford E
71 01K02370 70 Ford E
120 IP9450 66 Chev D
Total: 3
Safety
18 CA2521 72 AMC E
126 01C07371 71 Dodge E
117 1P0474 66 Chev D
265 IN7404 65 Ford D
285 IM0067 64 Dodge D
Total: 5
58
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™P USA Year Make Pool
: Mail & Records
3 A
3 3
164 IN1668 65 Ford E 3
162 IN1666 65 Ford E
Total: 2 i
) HHC Supply
] 176 CA4469 72 Chev E J
1 Total: 1
; Supply Management Branch 3
: 138 1P9447 66 Chev E ;
‘ 168 CA4473 72 Chev E 1
169 1P9452 66 Chev E ]
3 Total: 3 E
E
E. Commissary ’
E
5 .
1 323 01588770 70 Dodge E
i Total: 1 b
1 3
Housing 1
; E
" 102 01€07071 71 Dodge £ *
148 CA4471 72 Chev E ‘
3 325 01A43070 70 Dodge E i
3 174 CA4472 72 Chev E y
: Total: 4 3
Maintenance Branch
3 97 01K06770 70 Ford E 1
: 382 01B36867 67 Ford E 7
4 Total: 2 3
Metal Shop ‘
. 182 01379968 68 Chev E
b 359 1S1824 67 Ford E
3 Total: 2
3
% Golf Course 3
g I E
] 139 IN1677 65 Ford E ‘4
i Total: 1 i
% Photo Branch 4
i
145 01J81068 68 Chev D q
207 01N73070 70 Chev D ;
3
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Photo Branch (Cont'd)
215 0IN72770 70 Chev D
290 IM0068 64 Dodge D
330 IM3065 64 Dodge D
331 IM3066 64 Dodge D
334 IN6589 65 IHC b
Total: 7
Munitions Branch
104 01J82368 68 Chev D
136 IN1681 65 Ford D
150 1?9424 60 Chev D
163 01D91972 72 Chev D
165 1P947y 66 Chev D
181 01J80468 68 Chev D
186 01K06570 70 Ford D
211 0IN73670 70 Chev D
221 1S4254 67 Chev D
243 IN7373 65 Ford D
248 IN7412 65 Ford D
258 IM0074 64 Dodge D
275 IN7413 65 Ford D
276 IN7405 65 Ford D
278 IM0061 64 Dodge D
289 IN7421 65 Ford D
301 01J96469 69 Chev D
356 1S1821 67 Ford D
475 01822468 68 IHC D
479 01522868 68 IHC D
499 IP5124 65 Dodge D
Total: 21
Engineering Branch
166 IN1665 65 Ford D
Total: 1
Test Division
14 01F64271 71 Ford D
146 01J79768 68 Chev D
262 IN7390 65 Ford D
268 IN7399 65 Ford D
279 IN7393 65 Ford D
498 IP5123 65 Dodge D
Total: 6
Test Control Branch
180 01181568 68 Chev D
60
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Test Control Branch (Cont 'd)
224 0IN73170 70 Cheyv D
225 0IN73370 70 Chev D
228 0IN73770 70 Chev D
231 IN7420 65 Ford D
300 01396369 69 Chev D
Grid Services Branch
140 IN1680 65 Ford D
159 iN1660 65 Ford D
177 IN1683 65 Ford D
244 IN7422 65 Ford D
250 IN7397 65 Ford D
254 IN7379 65 Ford D
263 IN7392 65 Ford D
291 IN7401 65 Ford D
295 IN7411 65 Ford D
380 01B36667 67 Ford D
386 IN5761 65 Dodge D
388 IR6305 66 Ford D
496 01524868 68 IHC D
497 01524968 68 IHC D
507 IP5132 65 Dodge D
Total: 15
Protective Branch
184 01E19669 69 Chev D
227 0IN72670 70 Chev D
246 IN7374 65 Ford b
329 IM3064 64 Dodge D
481 01823068 68 IHC D
Total: 5
Grid Operations Branch
468 01823568 68 IHC D
469 01822068 68 IHC D
470 01522968 68 1HC D
471 01823768 68 IHC D
472 01822368 68 IHC D
473 01522668 68 IHC D
474 01523368 68 IHC D
476 01822568 68 IHC D
477 01824368 68 IHC D
478 01524168 68 IHC D
480 01523968 68 IHC D
482 01822168 68 IHC D
483 01524268 68 IHC D
484 01524468 68 IHC D
61
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Grid Operations Branch (Cont d)
485 01523468 68 IHC D
486 01524068 68 IHC D
487 01822768 68 IHC D
488 01823868 68 IHC D
489 01523268 68 IHC D
490 01822268 68 IHC D
491 015823168 58 IHC D
492 01823668 68 IHC D
493 01524568 68 IHC D
494 01524668 68 IHC D
Total: 24
Life Sciences Laboratory Division
10 01H41970 70 Ford D
144 01C07971 71 Dodge D
153 01381868 68 Chev D
172 IN1678 65 Ford D
193 01M09670 70 IHC D
238 IM0060 64 Dodge D
240 IN7423 65 Ford D
255 IN7398 65 Ford D
287 IN7425 65 Ford D
345 1S2173 67 Ford D
378 01B36467 67 Ford D
501 IP5126 65 Dodge D
502 IP5127 65 Dodge D
Total: 13
Chem Lab Division
112 IR7633 66 Chev D
Total: 1
Meteorology Division
25 011142370 70 Ford E
Total: 1
Met Operations Branch
200 0IN73270 70 Chev D
218 01N73470 70 Chev D
223 01N72970 70 Chev D
233 IN7414 65 Ford D
237 IN7406 65 Ford D
Total: 5§
Communications Branch

199 01B13671 71 Dodge E
Total: 1
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Re-Enlistment NCOIC
16 01F64471 71 Ford E
Total: 1
Procurement Office
178 0181768 68 Chev SLC
Total: 1
Quality Assurance Office
191 01M09570 70 IHC E
Total: 1
Calibration Branch
298 01J36869 69 Dodge D
Total: 1
Suitability Evaluation
217 01N45070 70 Chev E
Total: 1
Chemical Technology Branch
202 IR8615 66 Ford D
Total: 1
Instrument Maintenance Branch
74 01K02270 70 Ford D
94 01J82168 68 Chev D
107 CA4465 72 Chev D
282 IN7416 65 Ford D
360 IS1825 67 Ford D
363 151828 67 Ford D
Total: 6
Sig Met Team
119 01C07271 71 Dodge D
216 01N44970 70 Chev D
222 1S4255 67 Chev D
208 01N72870 70 Chev D
226 01N73570 70 Chev D
261 IN7380 65 Ford D
267 IN7408 65 Ford D
280 IN7395 65 Ford D
Total: 8
63
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Admin No. Vehicle Year Make Serial No. USA No.
801 Trk Fork 64 AlC 26117000 10663380
802 Trk Fork 64 A/C 26095000 10663210
803 Bomb Lift 64 Intferm 47 47
804 Trk Fork 64 A/C 25669000 10663079
805 Trk Fork 64 A/C 26092000 10663320
806 Trk Fork 65 A/C 26203000 10663370
808 Trk Fork €4 A/C 26119000 10663219
809 Trk Fork 65 AfC 26172000 10663349
§10 Bomb Lift 64 Intferm 48 48
867 Trk Fork 64 A/C 25462000 10363466
8li Trk Fork 64 A/C 30653000 10363233
812 Trk Fork 64 AjC 25277000 10363345
813 Trk Fork 64 A/C 25461000 10363463
817 Tractor 64 Clark RA226 10263569
818 Tractor 64 Clark RR301 10263644
819 Tractor 64 Clark RAl62 10263505
820 Tractor 64 Clark RR247 10263590
824 Trk Fork 64 Clark RP545 10463432
826 Trk Fork 64 Tow Mtr M502P650027 10464039
827 Trk Fork 64 Tow Mtr M502P650009 10464040
880 Trk Fork 62 Hyster C6D1644F 10361106
881 Trk Fork 63 Hyster C6D2159G 10863168
550 Grader 57 Cat 8T21508 8A7373
551 Grader 67 Cat 8T21511 8A7376
552 Grader 57 Cat 99E6625 8C5062
353 Grader 63 Cat 99E6626 8C5061
355 Grader 62 Huber MD1068 8B8529
586 Crane 65 Little Giant 326568 8D5156
587 Crane 60 Quickway 20350 8B1372
588 Crane 65 American GS6595W 8C6868
590 Crane 66 Unit 66272 8D8753
619 Cbl Lyr SC159 SC159
644 Comp Trk 66 Jaeger RC27968 8D8278
655 Trk Rfuse 73 IHC 2J791CCA12889 CA7359
657 Trk Dist 52 Roscoe 1469 8016023
658 Trk Dist 59 Etmyre 307996 5B9430
655 Loader 65 Hale 621177 8D4749
669 Ditcher 63 Charles M.W, 5229 5229
671 Roller 65 Gallion TC58G50393 8D4597
673 Sweeper 64 Elgin K527C53 K527C53
674 Sweeper 43 F.G. Hough TTS291 0112816
688 Roller 49 William B. 3129 0744048
692 Magnet 66 Eriez 28007C N/A
700 Lub Unit 58 Cemco 2361 01401351
703 Mixer 55 Essick 52911547 N/A
704 Mixer 66 Gilson 2366 N/A
705 Mixer 59 Mueller 42392 N/A
710 Scraper 51 Deerborn 45201 N/A
790 Tractor 65 Cat 42A6244 8D4599
793 Tractor 70 Case 7300323 08C36270
791 Tractor 9202155 2U15143
792 Tractor 52 Cat 2014885 9202515
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Admin No. Vehicle Year Make Serial No. USA No.
832 Tractor 73 Case 8726586 N/A
833 Tractor 64 IHC 5615} N/A
834 Tractor 64 IHC 5610J N/A
835 Tractor 64 IHC 5607) N/A
837 Tractor 58 Oliver 4210087116 4753384
838 Tractor 63 IHC 8875601 N/A
Total: 58
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GENERATOR ROSTER

Bumper Serial

No. No. Size Stock No. Make Year Model
B02

B0O7 738636 SKW 61150748830 | Onan 1964 | 8XR3100A
B09 738506 SKwW 61150748830 | Onan 1964 | SGF8XR3100A
B10 738561 SKW 61150748830 | Onan 1964 | SGF8XR3100A
BI2

B24 981977 SKW 6115X971148 | Onan 1967 |5 CCK

B25

B26 981979 SKW 6115X971148 | Studebaker 1967 |5 CCK

B27 981980 SKW 6115X971148 | Onan 1967 |5 CCK

B28 981931 SKW 6115X971148 { Onan 1967 |5CCK

B29 981982 SKwW 6115X971148 | Onan 1967 |5 CCK

B30 | 981983 SKwW 6115X971148 | Onan 1967 |5 CCK

B31 981984 S KW 6115X971148 | Onan 1967 | 5CCK

B32 981985 5 KW 6115X971148 | Onan 1967 | 5CCK

B33

Col1 FA651332 [ I0KW | 61157928260 | Fermont 1966 |J109

Cco2

Co3 FA6500900 | 1I0KW | 61157928260 | Fermont 1966 |J109

C04 FA6403785 | I0KW | 61157928260 | Fermont 1966 {SF10MD
Co5 FA650431 I0KW | 61157928260 | Fermont 1966 | SF 10 MD
€06 FA651344 [ 10KW | 61157928260 | Fermont 1966 | J109

C07 FA6403787 | I0KW | 6115798260 Fermont 1966 | J109

Co8

C09 FA644076 | IOKW | 61157928260 | Fermont 1966 {J109

Cl0

Cll

C12 FA6501339 | 1I0KW | 61157928260 | Fermont 1966 | J109

Ci3

Cla FA651353 | 10KW { 61157928260 | Fermont 1966 | J109

C17 25301 I0KW | 6115X976748 | Marble Card 1947 | J4

Ci8 26752 I0KW | 6115X976748 | Marble Card 1947 | J4

C19 87981576 | 1I0KW | 6115X971147 | Studebaker 1967 | 10RICAN4A
C20 87C981575 | I0KW | 6115X971147 { Studebaker 1967 | I0RJICAN4A
D21 290243 25KW | 6115X971149 | Kohler 1967 | 30R081

D22 290244 25KW { 6115X971149 | Kohler 1967 | 30R081

D23 290245 25KW | 6115X971149 | Kohler 1967 | 30R081

D24 | 290246 25KW | 6115X971149 | Kohler 1967 | 30R081

D25 290247 25KW | 6115X971149 | Kohler 1967 | 30R081

C26 FA6403805 | 10KW | 61157928260 | Fermont 1966 | J109

Cc27 FA6501340 | 10KW | 61157928260 | Fermont 1966 | J109

C21 87C981574 | I0KW | 6115X971147 | Studebaxer 1967 | I0RJC4N4A
C22 87C981577 | 1I0KW | 6115X971147 | Studebaker 1967 | 10RJC4AN4A
C23 87C981578 | I0KW | 6115X971147 | Studebaker 1967 | 10RJC4N4A
C24 FA651376 | 10KW | 61157928260 | Fermont 1966 | J109

C25 FA6403781 | 10KW | 61157928260 | Fermont 1966 | J109
D26 290248 25KW | 6115X971149 | Kholer 1967 | 30R081

D27 290249 25KW [ 6115X971149 | Kohler 1967 | 30R081

D28 HA3210212 | 25 KW | 6115X971149 | Kohler 1967 | 30R081

D29 290251 2SKW| 6115X971149 | Kohler 1967 | 30R081
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1
4 GENERATOR ROSTER (Cont’d)
Bumper Serial

No. No. Size Stock No. Make Year Model

D30 | 290252 25KW | 6115X971149 | Kohler 1967 | 30R081
' EOt 27979A 60KW | 6115X971146 | Stevens 1964 | 3400
F E02 98285 60KW | 6115X971146 | Gene Elect 1967 | 3400
. EO3 97979B 60KW | 6115X971146 | Palmer Elect 1967 | 3400
3 E04 97225 60 KW |6115X971146 | Electric Mach 1967 | 3400
3 EOS EA671026 | 60KW | 61159374388 | Onan 1969 | 60 MD/CIED

F02 96840 100 KW ] 6115X971145 { Allis Chalmers 1967 | 11000

FO3 96666 100 KW | 6115X971145 | Allis Chalmers 1967 | 11000

F51 11 100 KW § 61157983444 | Detroit Diesecl 1963 | 6910A

F34 19 100 KW | 61157983444 | Detroit Diesel 1966 | 6910A

F55 55 100 KW | 61157983444 | Detroit Diesel 1966 | 6910A

F356 46 100 KW | 61157933444 | Detroit Diesel 1966 | 6910A

F57 154 100 KW | 61153C15761 | Consolidated Diesel | 1963 | 4180

F58 153 100 KW | 61153015761 | Consolidated Diesel | 1963 | 4180

F60 418046 100 KW | 61153015761 | Consolidated Diesel §{ 1963 | 4180
. FOl1 98002 100 KW | 6115X971145 | Allis Chalmers 1967 | 11000
! Total: 65 1
4 b
A 4
i
3
g 3

4
: 1
] 3
- ;
g
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Serial
No. Make, Model Description

A0S33 Lift off aerial bucket
A00S! Truck, 4-Ton

Q0001 1964 Truck, Fork Lift, 2000 Ib
Q0002 1964 Truck, Fork Lift, 2000 Ib
Q0003 1964 Truck, Fork Lift, 2000 Ib
Q0080 1953 Crane, Ttk element, 6000 Ib
Q0081 1966 Crane, Truck Fork, 10,000 Ib
Q0082 1966 Crane, Truck Ford, 10,000 Ib
Qo101 1962 Truck, Fork Lift, 4000 Ib
Qo102 1962 Truck. Fork Lift, 4000 Ib
Qo103 1962 Truck, Fork Laft, 4000 Ib
Qo104 1962 Truck. Fork Lift, 4000 Ib
Qo105 1962 Truck, Fork Lift, 4000 It
Q0106 1970 Truck. Fork Lift, 4000 Ib
Q0107 1970 Truck. Fork Lift, 4000 1b
Q0108 1960 Truck, Fork Lift, 4000 Ib
Q0109 1965 Truck, Fork Lift, 4000 Ib
Qoiio 1965 Truck, Fork Lift, 4000 Ib
Qol1l 1965 Truck, Fork Lift, 4000 Ib
Qo112 1965 Truck. Fork Lift, 4000 Ib
Qo113 1964 Truck, Fork Lift, 4000 Ib
Qo137 1965 Truck, Fork Lift, 4000 Ib
Q0139 1965 Truck, Fork Lift, 4000 Ib
Q0140 1965 Truck, Fork Lift, 4000 Ib
Q0141 1954 Truck. Fork Lift, 4000 Ib
Qo142 1965 Truck. Fork Lift, 4000 Ib
Q0393 1971 Truck. Fork Lift. 4000 Ib
Q0394 1971 Truck, Fork Lift, 4000 Ib
Q0395 1971 Truck, Fork Lift. 4000 ib
Q0396 1971 Truck. Fork Lift, 4000 Ib
Q0397 1971 Truck, Fork Lift, 4000 1b
Q0398 1971 Truck. Fork Lift, 4000 Ib
Q0399 1971 Truck, Fork Lift, 4000 Ib
Q0400 1971 Truck. Fork Lift, 4000 1b
Q0402 1971 Truck, Fork Lift, 4000 Ib
Q0404 1964 Truck, Fork Lift. 4000 1b
Q0406 1971 Truck, Fork Lift, 4000 Ib
Q0408 1971 Truck, Fork Lift, 4000 Ib
Q0409 1958 Truck, Fork Lift, 4000 Ib
Q0410 1971 Truck, Fork Lift, 4000 1b
Q0413 1971 Truck, Fork Lift, 4000 Ib
Q0414 1964 Truck, Fork Lift, 4000 Ib
Q0415 1971 Truck, Fork Lift, 4000 Ib
Q0416 1971 Truck, Fork Lift, 4000 I
Q0417 1971 Truck, Fork Lift, 4000 Ib
Q0418 1971 Truck, Fork Lift, 4000 Ib
Q0419 1971 Truck, Fork Lift, 1000 Ib
Q0423 1971 Truck, Fork Lift, 4000 Ib
Q0426 1964 Truck, Fork Lift, 4000 ib
Q0427 1971 Truck, Fork Lift, 4000 Ib
Q0428 1958 Truck, Fork Lift, 4000 Ib
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Serial

No. Make, Model Description
Q0431 1958 Truck, Fork Lift, 4000 ib
Q0435 1958 Truck, Fork Lift, 4000 1b
Q0438 1971 Truck, Fork Lift, 4000 Ib
Qo440 1971 Truck, Fork Lift, 4000 1b
Q0441 1958 Truck, Fork Lift, 4000 1b
Q0443 1958 Truck, Fork Lift, 4000 1b
Q0444 1971 Truck, Fork Lift, 4000 ib
Q0445 1971 Truck, Fork Lift, 4000 1b
Q0448 1971 Truck, Fork Lift, 4000 Ib
Q0457 1964 Truck, Fork Lift, 4000 1b
Q0458 1965 Truck, Fork Lift, 4000 1b
Q0459 1965 Truck, Fork Lift, 4000 1b
Q0460 1965 Truck, Fork Lift, 4000 1b
Qo461 1965 Truck, Fork Lift, 4000 b
Q0462 1965 Truck, Fork Lift, 4000 Ib
Q0463 1965 Truck, Fork Lift, 4000 Ib
Q0464 1965 Truck, Fork Lift, 4000 Ib
Q0465 1965 Truck, Fork Lift, 4000 Ib
Q0466 1965 Truck, Fork Lift, 4000 Ib
Q0467 1965 Truck, Fork Lift, 4000 Ib
Q0468 1964 Truck, Fork Lift, 4000 Ib
Q0469 1964 Truck, Fork Lift, 4000 Ib
Q0470 1958 Truck, Fork Lift, 4000 1b
Q0471 1964 Truck, Fork Lift, 4000 Ib
Q0472 1964 Truck, Fork Lift, 4000 b
Q0473 1964 Truck, Fork Lift, 4000 Ib
Q0474 1964 Truck, Fork Lift, 4000 Ib
Q0475 1965 Truck, Fork Lift, 4000 Ib
Q0476 1965 Truck, Fork Lift, 4000 Ib
Q0484 1965 Truck, Fork Lift, 4000 Ib
Q0485 1964 Truck, Fork Lift, 4000 Ib
Q0486 1964 Truck, Fork Lift, 4000 Ib
Q0487 1971 Truck, Fork Lift, 4000 1b
Q0488 1971 " Truck, Fork Lift, 4000 Ib
Q0489 1971 Truck, Fork Lift, 4000 1b
Q0490 1971 Truck, Fork Lift, 4000 [b
Q0491 1971 Truck, Fork Lift, 4000 Ib
Q0492 1971 Truck, Fork Lift, 4000 Ib
Q0493 1971 Truck, Fork Lift, 4000 Ib
Q0494 1971 Truck, Fork Lift, 4000 1b
Q0495 1971 Truck, Fork Lift, 4000 Ib
Q0496 1971 Truck, Fork Lift, 4000 Ib
QU497 1971 Truck, Fork Lift, 4000 Ib
Q0498 1971 Truck, Fork Lift, 4000 Ib
Q0499 1971 Truck, Fork Lift, 4000 Ib
Q0501 1962 Truck, Fork Lift, 6000 Ib
Q0502 1964 Truck, Fork Lift, 6000 15
Q0503 1962 Truck, Fork Lift, 6000 Ib
Q0504 1964 Truck, Fork Lift, 6000 Ib
Q0505 1964 Truck, Fork Lift, 6000 b
Q0506 1962 Truck, Fork Lift, 6000 1b
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] ]
E Serial
3 No. Make, Model Description
] Q0507 1962 Truck, Fork Lift, 6000 Ib
Q0508 1964 Truck, Fork Lift, 6000 ib
3 Q0509 1964 Truck, Fork Lift, 6000 Ib
Q0510 1964 Truck, Fork Lift, 6000 Ib
Qo511 1962 Truck, Fork Lift, 6000 1b
Q0512 1962 Truck, Fork Lift, 6000 Ib
2 Q0515 1964 Truck, Fork Lift, 6000 Ib
3 Q0516 1964 Truck, Fork Lift, 6000 Ib
A Q0517 1964 Truck, Fork Lift, 6000 1b
3 Q0518 1964 Truck, Fork Lift, 6000 1b 4
Q0519 1964 Truck, Fork Lift, 6000 Ib ]
! Q0520 1964 Truck, Fork Lift, 6000 1b
Q0521 1964 Truck, Fork Lift, 6000 1b ]
Q0522 1964 Truck, Fork Lift, 6000 Ib
3 Q0523 1964 Truck, Fork Lift, 6000 Ib Q
3 Q0524 1964 Truca, Fork Lift, 6000 1b :
Q0525 1964 Truck, Fork Lift, 6000 1b
1 Q0526 1964 Truck, Fork Lift, 6000 Ib
: Q0531 1965 Truck, Fork Lift, 6000 Ib
3 Q0532 1965 Truck, Fork Lift, 6000 1b
3 Q0533 1965 Truck, Fork Lift, 6000 Ib
1 0Q534 1965 Truck, Fork Lift, 6000 1b
Q0535 1965 Truck, Fork Lift, 6000 1b
7 Q0536 1965 Truck, Fork Lift, 6000 Ib ;
: Q0544 1962 Truck, Fork Lift, 6000 Ib ;
F Q0602 Minn 3
; Moline 1960 Tractor, Gas, 4000 Ib
4 Q0603 " 1960 Tractor, Gas, 4000 1b 3
; Q0604 " 1969 Tractor, Gas, 4000 Ib ]
2 Q0605 " 1960 Tractor, Gas, 4000 Ib
A Q0606 " 1960 Tractor, Gas, 4000 Ib j
! Q0607 " 1960 Tractor, Gas, 4000 Ib :
] Q0615 " 1960 Tractor, Gas, 4000 Ib E
Q0616 " 1960 Tractor, Gas, 4000 Ib ]
. Qo617 " 1960 Tractor, Gas, 4000 Ib
3 Q0618 " 1960 Tractor, Gas, 4000 1b g
3 Q0619 " 1960 Tractor, Gas, 4000 Ib -
1 Q0621 " 1960 Tractor, Gas, 4000 Ib 3
* Q0622 " 1960 Tractor, Gas, 4000 Ib |
X Q0624 ! 1960 Tractor, Gas. 4000 Ib k
% Q0625 " 1960 Tractor, Gas, 4000 Ib '
A Q0627 o 1960 Tractor, Gas, 4000 Ib :
Q0628 " 1960 Tractor, Gas. 4000 Ib 3
Q0629 " 1960 Tractor, Gas, 4000 Ib :
Q0632 " 1960 Tractor, Gas, 4000 Ib
< Q0633 " 1960 Tractor, Gas. 4000 Ib
~ Q0636 " 1960 Tractor, Gas, 4000 1b :
‘ Q0650 " 1960 Tractor, Gas, 4000 Ib 3
: Q0700 " 1963 Truck, Fork, Gas, 15,000 b 3
3 Q0701 1963 Truck, Fork, Gas, 15,000 Ib v
] Q0702 1963 Truck, Fork, Gas, 15,060 Ib §
b
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Serial

No. Make, Model Description
Q0703 1963 Truck, Fork, Gas, 15,000 Ib
Q0704 1963 Truck, Fork, Gas, 15,0001b
Q0705 1963 Truck, Fork, Gas, 15,000 ib
Q0706 1963 Truck, Fork “ac 15,0001b
Q0707 1963 Truck, Fork, Cus, 15,0001b
Q0708 1963 Truck, Fork, Gas, 15,000 Ib
Q0709 1963 Truck, Fork, Gas, 15,0001b
Q0710 1963 Truck, Fork, Gas, 15,0001b
Q0711 1963 Truck, Fork, Gas, 15,0001b
Q0715 1958 Truck, Fork, Gas, 20,000 1b
A0782 Ford 1965 Truck, Tractor, 28,000 GVW
AOQ783 Ford 1965 Truck, Tractor, 28.000 GVW
AO787 IHC 1964 Truck, Tractor, 28,000 GVW
AO789 IHC 1964 Truck, Tractor, 28.000 GVW
AO791 Ford 1965 Truck, Tractor, 28,000 GVW
A0794 Ford 1965 Truck, Tractor, 28.000 GVW
A0796 Ford 1965 Truck, Tractor, 5-ton
AO798 IHC 1964 Truck, Tractor, 28,000 GVW
A0801 IHC 1972 Truck, Tractor, 39,500 GVW 6 X 4
AQ854 IHC 1962 Truck, Dump, 41,980 GVW
AO856 [HC 1969 Truck, Dump, 28,000 GVW 4 X 2
AO857 IHC 1969 Truck, Dump, 28,000 GVW 4 X 2
A0863 [HC 1962 Truck, Dump, 41,980 GVW
A0866 IHC 1962 Truck, Dump, 24,000 GVW
AO867 IHC 1962 Truck, Dump, 24,000 GVW
A0869 IHC 1962 Truck, Dump, 24,000 GVW
AQO873 [HC 1962 Truck, Dump, 24,000 GVW
A0874 IHC 1962 Truck, Dump, 24,000 GVW 4 X 2
A0878 IHC 1971 Truck, Dump, 28,000 GVW 4 X 2
A0879 [HC 1971 Truck, Dump, 28,000 GVW 4 X 2
A0880 [HC 1971 Truck, Dump, 28,000 GVW 4 X 2
A0881 IHC 1971 Truck, Dump, 28.000 GVW 4 X 2
A0884 IHC 1966 Truck, Dump, 28,000 GYW 4 X 2
AO8G1 Checker 1973 Bus, 12 Pax, 4 X 2, 7,680 GVW
A0892 Checker 1973 Bus, 12 Pax, 4 X 2, 5,300 GVW
A0895 Ford 1963 Bus, 20 Pax, 14.000 GVW
A0896 Dodge 1963 Bus, 20 Pa:., 14,000 GVW
AO0897 Dodge 1963 Bus, 20 Pax, 14,000 GVW
A0898 IHC 1972 Bus, 25 Pax, 19 460 GVW
AO899 Dodge 1963 Bus, 25 Pax, 19.460 GVW
A0900 IHC 1972 Bus, 25 Pax. 19,460 GVW
A09%40 IHC 1963 Bus, Amb. 44 Pax, 30,000 GVW
A0942 IHC 1965 Bus, Amb. 44 Pax, 30.000 GVW
A0955 Scout 1970 Truck, 1/2-ton, 3,900 GVW
AQ975 Dodge 1964 Truck, Cargo (4 X 4), 7,000 GVW
AQ977 Dodg. 1964 Truck, Cargo (4 X 4), 7,000 GVW
A1009 Dodge 1972 Truck, Carryall 8 Pax. 5.400 GVW
Al1010 Dodge 1974 Truck, Carryall, 1/2-ton, 5.500 GVW
Al011 Dodge 1974 Truck, Carryall, 1/2-ton. 5,500 GVW
Al1012 Chev 1974 Truck, Cargo, 1/2-ton, PU, 5,000 GVW
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3 Serial
E No. Make, Model Description
4
5‘ Al013 Dodge 1974 Truck, Carryall, 1/2-ton. 5,500 GVW
1 Al1014 Dodge 1974 Truck, Carryall, 1/2-ton, 5,500 GVW
3 Al015 Dodge 1974 Truck, Carmryall, 1/2-ton, 5,500 GVW
Al1016 Dodge 1974 Truck, Carryall, 1/2-t0n, 5,500 GVW
] A4001 INT 1962 Truck, Van Expan
A4002 REO 1964 Truck, Van Expan
f A4004 REO 1964 Truck, Var Expan
1 A3905 REO 1965 Truck, Van Expan
3 A4006 INT 1962 Truck, Van Expan
9 A4007 REO 1964 Truck, Van Expan
i A4008 INT 1962 Truck, Van Expan
1 A4009 REO 1964 Truck, Van Expan
A4010 REO 1964 Truck, Van Expan
A4011 REO 1964 Truck, Van Expan
A4012 REO 1964 Truck, Van Expan
A4013 INT 1962 Truck, Van Expan
Q A0052 1968 Truck, Telephone, 5800 GVW
i A0053 1968 Truck, Telephone Maintenance, 5800 GVW
3 A0054 1968 Truck, Telephone Maintenance, 5800 GVW
3 A0055 1968 Truck, Telephone Maintenance. 5800 GVW
: AQ056 IHC 1974 Truck, Maintenance, 3/4-ton
3 A0001 Ford 1972 Sedan, 4-door, 8 cylinder ]
F A0003 Ford 1972 Sedan, 4-door, 8 cylinder 3
L A0004 GM 1973 Auto Sedan, 4 door, 8 cylinder h
; A0005 Ford 1972 Auto Sedan, 4-door. 8 cylinder ;
A0006 GM 1973 Auto Sedan, 4-door, 8 cylinder 1
1 A0007 GM 1973 Auto Sedan, 4 door, 8 cylinder 3
3 A0008 Ford 1972 Sedan, 4-door, 8 cylinder E
4 A0009 Ford 1972 Sedan, 4-door, 8 cylinder :
: A0010 Ford 1972 Sedan, 4-door, 8 cylinder :
: A0015 Amer 1969 Sedan, 6 cylinder ;
A0021 Ford 1971 Sedan, 4-door, 6 cylinder b
3 A0028 Amer 1969 Sedan, 6 cylinder £
4 A0029 Ford 1970 Sedan. 4-door. 6 eylinder ,
] A0030 Ford 1971 Sedan, 4-door, 8 cylinder ;
A0031 Ford 1971 Sedan, 4-door. 8 cylinder ;
A0032 Ford 1971 Sedan. 4-door. 8 cylinder 3
A0033 Ford 1971 Sedan, 4-door, 8 cylinder i
A0034 Ford 1971 Sedan, 4-door. 8 cylinder 3
A0035 Ford 1971 Sedan, 4-door, 8 cylinder ;
A0037 Ford 1970 Sedan, 4-door, 6 cylinder 3
A0040 Ford 1971 Sedan, 4-door. 6 cylinder 1
A0041 Amer 1972 Sedan, 4-door, 8 cylinder
A0042 Amer 1972 Sedan, 4-door, 8 cylinder ]
A0043 Amer 1972 Sedan, 4-door, 8 cylinder §
A0044 Amer 1972 Sedan, 4-door, 8 cylinder ;
A0045 Ford 1971 Sedan, 4-door, 8 cylinder ;
A0101 GMC 1971 Truck, Panel, 6100 GVW ;
A0102 Chyrs 1972 Truck, Panel, 5300 GVW
A0104 GM 1971 Truck, Panel, 6100 GVW ;
A0106 GM 1971 Truck, Panel, 6100 GVW 3
4
{
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A
Serial
3 No. Make, Model Description
§ A0108 GM 1971 Truck, Panel, 6100 GVW
3 A0109 GM 1971 Truck, Panel, 6100 GVW
3 A0110 Chrys 1970 Truck, Panel, 5200 GVW
y A0120 Ford 1965 Truck, Cargo, I-ton, PU, 7000 GVW
4 A0122 Ford 1965 Truck, Cargo, I-ton, PU, 7000 GVW
3 AO0I26 Ford 1970 Truck, Cargo, PU, 5000 GVW
3 A0127 Ford 1970 Truck. Cargo, PU, 5000 GYW
3 A0128 Chev 1969 Truck, Cargo. PU, 4800 GVW
1 A0131 Chev 1969 Truck, Cargo, PU, 4800 GVW
1 A0132 Ford 1970 Truck, Cargo, PU, 5025 GVW
- A0I33 GM 1972 Truck, Cargo, PU, 5025 GVW
AD135 Dodge 1971 Truck, Cargo, PU, 4800 GVW
AQ136 Dodge 1971 Truck, Cargo, PU, 1/2-ton, 4800 GVW
3 A0137 Dodge 1971 Truck, Cargo, PU, 4800 GVW
3 A0140 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A014] Ford 1970 Truck, Cargo, PU, 5000 GVW
1 A0143 Chev 1969 Truck, Cargo. PU, 4800 GVW
] A0144 Dodge 197 Truck, Cargo, PU, 4800 GVW
E A0145 Ford 1970 Truck, Cargo, PU, 5000 GVW
3 AQ147 Ford 1970 Truck, Caigo, PU, 5000 GVW
1 A0148 Chev 1974 Truck, Cargo, PU, 1/2-ton. 4800 GVW
] A0149 Dodge 1971 Truck, Cargo, PU, 4800 GVW
3 A015]1 Ford 1970 Truck, Cargo, PU, 5000 GVW
\ A0152 Chev 1974 Truck. Cargo, PU, 1/2-ton, 4800 GVW
L‘ A0153 Dodge 1971 Truck, Cargo, PU, 4800 GVW
3 A0154 GM 1972 Truck, Cargo, PU, 5025 GVW
] A015S Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
A0156 Chev 1975 Truck, Cargo. PU, 1/2-ton, 4800 GVW
4 A0157 Chev 1972 Truck, Cargo, PU, 5025 GVW
E A0158 Chev 1974 Truck, Cargo, PU, 1/2-ton. 4800 GVW
3 A0159 Chev 1972 Truck, Cargo, PU, 5025 CVW
: A0160 Chev 1969 Truck, Cargo, PU, 4800 GVW
E A0161 Chev 1969 Truck, Cargo, PU, 4800 GVW
; A0162 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0163 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0165 Chev 1972 Truck, Cargo, PU, 5025 GVW
f' A0166 Chev 1969 Truck, Cargo, PU, 4800 GVW
- A0167 Ford 1970 Truck, cargo, PU, 5000 GVW
1 A0168 Ford 1970 Truck, Cargo, PU, 5000 GVW
3 A0169 Chev 1972 Truck, Cargo, PU, 5025 GVW
] A0170 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0171 Chev 1972 Truck, Cargo, PU, 5025 GVW
A0175 Chev 1972 Truck, Cargo, PU, 5025 GVW
3 A0176 Chev 1969 Truck, Cargo, PU, 4800 GVW
X A0177 Chev 1969 Truck, Cargo, PU, 4800 GVW
1 A0179 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0180 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A018] GM 1972 Truck, Cargo, PU, 5025 GVW
3 A0182 GM 1972 Truck, Cargo, PU, 5025 GVW
i‘§ A0183 Ford 1970 Truck, Cargo, PU, 5000 GVW
: A0184 GM 1972 Truck, Cargo, PU, 5025 GVW
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1 Serial
; No. Make, Mudel Description
T A0186 Chev 1972 Truck, Cargo, PU, 5025 GVW
4 A0187 Chev 1969 Truck, Cargo, PU, 4800 GVW
1 A0188 Ford 1970 Truck, Cargo, PU, 5000 GVW
3 A0189 Chev 1972 Truck, Cargo, PU, 5025 GVW
. A0191 Chev 1972 Truck, Cargo, PU, 5025 GVW
3 A0192 Chev 1972 Truck, Cargo, PU, 5025 GVW
3 A0193 Chev 1969 Truck, Cargo, PU, 4800 GVW
; A0194 Chev 1972 Truck, Cargo, PU, 5025 GVW
: A0195 Chev 1969 Truck, Cargo, PU, 4800 GVW
' A0196 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
1 A0197 Chev 1972 Truck, Cargo, PU, 5025 GVW
3 A0198 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0199 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
A0200 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
1 A0201 Chev 1969 Truck, Cargo, PU, 4800 GVW
é A0203 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0204 Ford 1970 Truck, Cargo, PU, 5000 GVW
3 A0205 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0206 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
: A0207 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
§ A0208 Chev 1969 Truck, Cargo, PU, 4800 GVW
2 A0209 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
3 A0210 Cheyv 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
! A0211 Chev 1974 Truck, Cargo, PU, 1/2-ton. 4800 GVW
] A0212 Chev 1969 Truck, Cargo, PU, 4800 GVW
\ A0213 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
4 A0214 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
: A0215 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
AQ216 Chev 1974 Truck, Cargo. PU, 1/2-ton, 4800 GVW
: A0217 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
3 A0220 Chev 1969 Truck, Cargo, PU, 4800 GVW
3 A0222 Chev 1974 Truck, Cargo, PU, 1/2-ton, 4800 GVW
3 A0223 Ford 1970 Truck, Cargo, PU, 4800 GYW
A0224 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0228 Ford 1970 Truck, Cargo. PU, 5000 GVW
3 A0230 Chev 1969 Truck, Cargo, PU, 4800 GVW
: A0231 Chev 1969 Truck, Cargo, PU, 4800 GVW
: A0223 Ford 1970 Truck, Cargo, PU, 4800 GVW
3 A0224 Ford 1970 Truck, Cargo, PU, 5000 GVW
E A0228 Ford 1970 Truck, Cargo, PU, 5000 GVW
: A0230 Chev 1969 Truck, Cargo, PU, 4800 CVW
A0231 Chev 1969 Truck, Cargo, PU, 4800 GVW
A0233 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0234 Chev 1969 Truck, Cargo, PU, 4800 GVW
A0236 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0238 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0239 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0242 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0245 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0247 Ford 1970 Truck, Cargo, PU, 5000 GVW
A0254 Ford 1970 Truck, Cargo, PU, 5000 GVW
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4 Serial 3
[ No. Make, Model Description
A0267 Chev 1969 Truck, Cargo, PU, 4800 GVW 3
; A0268 Chev 1969 Truck, Cargo, PU, 4800 GVW ;
] A0269 Chev 1969 Truck, Cargo, PU, 4800 GVW ]
3 A0270 Chev 1969 Truck, Cargo, PU, 4800 GVW 3
! A0273 Chev 1969 Truck, Cargo, PU, 4806 GVW 3
E A0279 Amer 1970 Station Wagon }
. A0280 GMC 1973 Station Wagon, 3 seat b
2 A0281 GMC 1973 Station Wagon, 3 seat i
] Av283 Ford 197} Station Wagon, 3 seat i
X A0287 GMC 1973 Station Wagon, 3 seat ,
3 A0288 Amer 1970 Station Wagon
3 A0289 GMC 1973 Station Wagon, 3 seat 3
3 A0290 Amer 1970 Station Wagon ;
A029] GMC 1971 Station Wagon, 3 seat ;
A0353 Dodge 1963 Truck, S-P, 19,000 GVW :
’ A0450 Dodge 1965 Truck, Van, 16,000 GVW
A0451 Dodge 1965 Truck, Van, 16,006 GVW
) A0453 Ford 1964 Truck, Van, 16,000 GVW :
; A0456 Dodge 1963 Truck, Van, Cargo, 16,000 GVW )
] A0458 Dodge 1970 Truck, 21,000 GVW ]
3 A0459 Dodge 1970 Truck, 21,000 GVW {
g , A0460 Dodge 1970 Truck, 21,000 GVW
: A046] Dodge 1970 Truck, 21,000 GVW ;
( A0462 Dodge 1970 Truck, 21,000 GVW '
| A0463 Dodge 1971 Truck, Van, 16,000 GVW
) A0464 Dodge 1971 Truck, Van, 16,000 GVW
: A0465 Dodge 1971 Truck, Van, 16,000 GVW 1
i A0466 Dodge 1971 Truck, Van, 16,000 GVW §
3 A0467 Dodge 1971 Truck, Van, 16,000 GVW i
A0468 Dodge 1971 Truck, Van, 16,000 GVW ]
A0469 Dodge 1971 Truck, Van, 16,000 GVW :
, A0470 IHC 1972 Truck, Van, 19,000 GVW ;
A0471 IHC 1972 Truck, Van, 19,000 GVW ;
A0472 IHC 1972 Truck, Van, 19,000 GVW .
A0473 IHC 1972 Truck, Van, 19,000 GVW 1
A0474 IHC 1972 Truck, Van, 19,000 GVW
A0475 IHC 1972 Truck, Van, 19,000 GVW 1
A0476 IHC 1972 Truck, Van, 19,000 GVW
] A0477 IHC 1972 Truck, Van, 19,000 GVW
‘ A0478 IHC 1972 Truck, Van, 19,000 GVW
3 A0479 HC 1972 Truck, Van, 19,000 GVW
3 A0480 Chev 1972 Truck, Van, 19,000 GVW
] A048] HC 1972 Truck, Van, 19,000 GVW %
A0483 IHC 1972 Truck, Van, 19,000 GVW
3 A0484 IHC 1972 Truck, Van, 19,000 GVW ;
g A0500 Dodge 1964 Truck, S + P (4 + 4), 19,000 GVW
A A0501 Dodge 1964 Truck, S + P (4 + 4), 19,000 GVW
3 A0503 Dodge 1964 Truck, S + P (4 + 4), 19,000 GVW ‘
A0504 Dodge 1964 Truck, S + P (4 + 4), 19,000 GVW 3
;i A0507 Dodge 1964 Truck, Tank Wtr (4 + 4), 19,000 GVW d
; A0509 Dodge 1964 Truck, Tank Wtr, (4 + 4), 19,000 GVW 1
4 ¥
: i
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: Serial
3 No. Make, Model Description
] A0510 Dodge 1964 Truck, Tank Wtr, (4 + 4), 19 000 GVW
{ A0523 Ford 1968 Truck, S + P, 19,000 GVW
A0524 Chev 1966 Truek, S + P, W/C, 19,900 GVW
s A0525 Chev 1967 Truck, S + P, 19,000 GVW
] A0526 Ford 1968 Truck, S + P, 19,000 GVW
F A0528 Chev 1967 Truck, S + P, 19,000 GVW
F A0530 Chev 1967 Truck, S + P, 19,000 GVW
] A0532 Ford 1965 Truck, S + P, 19,000 GVW
3 A0533 Ford 1968 Truck, S + P, 19,000 GVW
1 A0534 Ford 1968 Truck, S + P, 19,000 GVW
. A0535 Chev 1967 Truck, S + P, 19.000 GVW
g A0535 Ford 1965 Truck, S + P, 19,000 GVW
3 A0537 Chev 1966 Truck, S + P, 19,000 GVW
- A0540 Chev 1966 Truck, S + P, 19,000 GVW
3 A054] Ford 1968 Truck, S + P, 19,000 GVW
] A0542 Chev 1967 Truck, S + P, 19,000 GVW
: A0543 Chev 1966 Truck, S + P, 19,000 GVW
F A0544 Ford 1965 Truck, S + P, 19,000 GVW
A0545 Chev 1967 Truck, S + P, 19,000 GVW E
f A0549 Ford 1963 Truck, S + P, 19,000 GVW 5
1 A0551 Chev 1966 Truck, S +P, 19,000 GVW
3 A0553 Chev 1966 Truck, S+ P, 19,000 GVW ]
. A0556 Ford 1965 Truck. S + P, 19,000 GVW E
i A0557 IHC 1972 Truck, S + P, 19,000 GVW ;
) A0558 IHC 1972 Truck, S + P, 19.000 GVW ;
A0559 IHC 1972 Truck. S + P, 19,000 GVW 3
] A0560 IHC 1972 Truck, S + P, 19.000 GVW j
3 A0561 IHC 1972 Truck, S + P. 19.000 GVW 3
3 A0565 Chev 1972 Truck. S + P, 19,000 GVW ¥
¢ A0567 Chev 1967 Truck, S + P, 19,000 GVW :
A0569 Chev 1966 Truck, S + P, 19,000 GVW
A0570 Chev 1966 Truck, S + P, 19.000 GVW 1
A0578 Chev 1967 Truck, S + P, 19,000 GVW ;
A0585 Chev 1966 Truck, S + P, 19.000 GVW 3
: A0586 Chev 1967 Truck, S + P, 19,000 GVW §
': A0589 Ford 1968 Truck, S + P, 19,000 GVW 4
1 A0590 Ford 1965 Truck, S + P, 19,000 GVW :
A0592 Ford 1965 Truck, S + P, 19,000 GVW 3
A0596 Chev 1967 Truck, S + P, 19,000 GVW ;
E A0597 Chev 1967 Truck, S + P, 19,000 GVW i
p A0601 Ford 1967 Truck, Tank Gas, 19,000 GVW 3
3 A0602 Ford 1967 Truck, Tank Gas, 19.000 GVW 1
1 A0607 Ford 1967 Truck, Tank Gas, 19,000 GVW 3
'f A0610 Ford 1967 Truck, Tank Gas, 19,000 GVW :
A0613 Dodge 1965 Truck, Tank Gas, 19.000 GVYW 3
A0G14 Dodge 1965 Truck, Tank Gas, 19,000 GVW :
A0616 Dodge 1965 Truck, Tank Gas, 19,000 GVW é
A0651 IHC 1965 Truck, Wrecker, 34,500 GVW i
A0G52 IHC 1965 Truck, Wrecker, 34,500 GVW a
A0653 IHC 1965 Truck, Wrecker, 34.500 GVW §
A0655 IHC 1965 Truck, Wrecker, 34,500 GVW ;
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3
3 A0659 IHC 1963 Truck, Wrecker, 34,500 GVW
; A0633 IHC 1963 Truck, Wrecker, 34,500 GVW
i A0670 IHC 1953 Truck, Wrecker, 36,000 GVW
: A0715 IHC 1964 Truck, Tractor, 28,000 GVW
3 A0716 [HC 1970 Truck, Tractor, 28,000 GVW
3 A0717 IHC 1970 Truck, Tractor, 28,000 GVW
9 A0718 Ford 1967 Truck, Tractor, 28,000 GVW
g A9719 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0720 Ford 1967 Truck, Tractor, 28,000 GVW
s A0721 Ford 1967 Truck, Tractor, 28 000 GVW
A0722 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0727 Ford 1967 Truck, Tractor, 28,000 GVW
: A0728 Ford 1967 Truck, Tractor, 28,000 GVW
: A0730 Ford 1967 Truck, Tractor, 28,000 GVW
1 A0735 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0742 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0745 Ford 1967 Truck, Tractor, 28,000 GVW
] B A0747 Ford 1967 Truck, Tractor, 28,000 GVW
1 A0748 Ford 1967 Truck, Tractor, 28,000 GVW

A0750 Ford 1967 Truck, Tractor, 28,000 GVW

A0751 Ford 1967 Truck, Tractor, 28,000 GVW

A0754 Ford 1967 Tiuck, Tractor, 28,000 GVW
E’- A0756 Ford 1967 Truck, Tractor, 28,000 GVW
. A0757 Ford 1967 Truck, Tractor, 28,000 GVW
' A0758 Ford 1967 Truck, Tractor, 28,000 GVW

A0759 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0765 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0769 Ford 1967 Truck, Tractor, 28,000 GVW
3 A0770 Ford 1967 Truck, Tractor, 28,000 GVW
% AQ773 Ford 1965 Truck, Tractor, 28,000 GVW
] A0774 Ford 1965 Truck, Tractor, 28,000 GVW
s A0775 Ford 1965 Truck, Tractor, 28,000 GVW
; A0780 Ford 1965 Truck, Tractor, 28,000 GVW
4
/ Q0900 1972 Transporter
: ED006 1961 Tractor, wheeled industrial
: EDOI1 1971 Kettle, heat, bituminus
E EDOI5 1970 Saw, demo, conciete
‘ EDOI6 1965 Chipper, wood
g ED0Q21 1967 Tamper, buckfill

ED025 1971 Generator, 10KW

ED026 1970 Crane, Shovel, Truck, 20-ton

EDO031 1951 Sprayer, insecticide

ED034 1942 Shredder, mech.

ED039 1970 Snow plow

ED040 1967 Generator 30KW

EDM41 1963 Snow plow

ED042 1963 Snow plow

ED046 1959 Mixer, concrete

ED047 1973 Saw, masonry disk
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Serial
No. Make, Model Description
EDO060 1973 SOD Cutter, 8 hp
ED062 1968 Sweeper, SP. vac
ED069 1971 Mower, riding
ED086 1958 Welder, 3KW
ED092 1972 Tractor, Agr. w/sickle bar
ED098 1972 Tractor, Agr. w/sickle bar
ED113 1972 Tractor, Agr. w/sickle bar
ED116 1968 Auger, earth
ED119 1965 Saw, chain
ED130 1948 Snow removal unit
ED139 1972 Tractor, Agr. w/sickle bar
ED140 1972 Tractor, Agr. w/sickle bar
EDI151 1962 Generator, 15KW
ED159 1972 Tractor, Agr. w/sickle bar
EDI160 Massey
Ferguson 1972 Tractor, Agr.
EDI61 " 1972 Tractor, Agr.
ED162 1958 Generator, 1 SKW
ED164 1968 Welder
ED173 Massey
Ferguson 1972 Tractor, Agr.
EDI175 " 1972 Tractor, Agr.
ED176 Y 1972 Tractor, Agr.
ED177 ’ 1972 Tractor, Agr.
ED180 "’ 1971 Sweeper
ED186 1967 Pump, Rec. power
ED187 1971 Spreader, cinder
EDi88 1971 Spreader, cinder
ED192 IHC 1969 Tractor, Agr.
ED193 IHC 1949 Tractor, Agr.
ED194 1971 Welder, 300 Amp
ED195 1970 Generator, SKW
ED22] 1953 Welder, 300 Amp
ED229 1962 Generator, 10KW
ED239 Jacobson 1963 Tractor, Agr.
ED244 1952 Roller, 58-ton
ED247 Jacobson 1968 Tractor, Agr.
ED250 Ford 1967 Tractor, Agr.
ED251 1967 Roller, 10-23 ton
ED264 [HC 1965 Tractor, Agr.
ED277 1951 Locomotive Spotter
ED284 Kettle, heating
ED289 1969 Excavator Truck
ED290 1969 Excavator Truck
ED311 1972 Spider, Tie
EQ067 1970 Sweeper
E0069 1955 Sweeper
EO070 1970 Sweeper
EO071 1965 Sweeper
E0Q72 1970 Sweeper
E0073 1970 Sweeper
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No. Make, Model Description

E0074 1970 Swecper

EO197 1971 Welder, 300 Amp

E0230 1968 Generator, 30KW

E0231 1968 Generator, 36XW

EQ307 1959 Generator, 10KW

E0310 1959 Generator, 10KW

EO311 1959 Generator, 10KW

£0313 1959 Generator, I0KW

E0O315 1959 Generator, 10KW

EQ316 1959 Generator, 10KW

EO317 1959 Generator, ] OKW

E0322 1959 Generator, 10KW

E0327 1962 Generator, 10KW

EQ328 1962 Generator, 10KW

EQ370 1970 Crane, Shovel, Truck, 20-ton
E0372 1959 Crane, Shovel, Truck, 20-ton
E0440 1962 Compressor, Rotary

EQ441i 1962 Compressor, Rotary

EO444 1962 Compressor, Rotary

EOQ445 1962 Compressor, Rotary

EQ446 1962 Compressor, Rotary

EQ855 1959 Crane, Shovel, Truck, 20-ton
E0858 1959 Crane, Shovel, Truck, 20-ton
EOQ901 1971 Tractor, wheeted, lawn, 12 hp
EQ902 Minn

Moline 1958 Tractor, Agr.

E1140 1961 Crane, Shovel, Truck, 20-ton
El1141 1961 Crane, Shovel, Truck, 20-ton
E1313 1959 Welder, MAC, ARC
EI318 1952 Welder, 300 Amp
E355A 1962 Generator, 7.5KW
E453A 1966 Compressor, 8CFM
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APPENDIX E
Section 3
Fort Eustis, Virginia
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TMP COMMERCIAL VEHICLES

ACVC MANUFACTURER l YR QUANTITY
(1) Auto Ambulance LIN No. B04294
1A0104 GMC (Oldsmobile) 73 1
1A010} GMC (Oldsmobile) 7 3
(2; Sedan LIN No. B04715
1B0202 AMC 69 11
Ford 70 14
Ford 68 2
180203 AMC 72 11
Ford 72 5
GMC (Chevrolet) 73 8
1B0203 Ford 71 10
(3) AutoS/W
10302 GMC (Chevrolet) 73 1
AMC 67 3
Ford 71 2
(4) BusMotor LIN No. C39696
1D0471 Checker 69 1
Checker 73 1
1D0427 INTH 68 3
(5) Bus Motor LIN No. C39696
1D0426 INTH 69 2
1D0412 INTH 68 4
1D0426 INTH 70 1
(6) Truck, Ambulance LIN No. X38695
1H0102 Dodge 73 1
(7) Truck, Van LIN NO. X38365
1H0102 Dodge 72 2
Dodge 69 1
1HO103 INTH 73 1
(8) Truck, Cargo LIN NO. X39598
1T1203 GMC (Chevrolet) 72 16
GMC (Chevrolet) 74 31
GMC (Chevrolet) 66 2
Dodge 71 4
GMC (Chevrolet) 69 6
Ford 70 28
(9) Truck, Cargo LIN NO. X39893
172203 INTH 74 ]
172204 Dodge 70 2
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TMP COMMERCIAL VEHICLES (Cont’d)
i
E ACVC MANUFACTURER YR QUANTITY A
: 3
i (10) Truck, C/A LIN NO. X42064 3
1 131101 Ford 66 4 3
1 Ford 65 1 i
3 Dodge 68 4 )
E 131103 Dodge 69 3 4
] Dodge ! ] b
E 1J1104 Dodge 72 4
3 Dodge 74 1
; Forc* 75 8 ]
E
(11) Truck, Dump LIN NO. X43589 3
1K1551 Ford 65 2 ]
! 1K1553 INTH 70 2 g
4 1
F (12) Truck, Multi-Step Delivery :
] 1L1352 GMC (Chevrolet) 74 8 ]
fi 1)
3 (13) Truck, Panel 1
3 IM1155 Dodge 72 5 3
3 Dodge 70 1 3
: (14) Truck, Panel '
o IM1151 Ford 65 1
3 Ford 66 1 y
; Ford 67 3
(15) Truck, Stake
101301 INTH 74 4
Dodge 70 I
Ford 66 13
GMC (Chevrolet) 67 3
: 101304 Dodge 69 4
INTH 70 15
4 (16) Truck Tanker ,
J 1P1651 Dodge 70 1 o
: Ford 64 1 !
3 IP1653 Ford 67 1
3 GMC (Chevrolet) 66 1
1P3652 INTH 63 I 3
] INTH 65 4 ;
:
(17) Truck, Tractor 3
: 1Q1504 Ford 67 5 i
4 Ford 65 2 : :
: INTH 64 1 :
¢ INTH 70 3 {
INTH 66 5
a
1
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3 TMP COMMERCIAL VEHICLES (Cont’d)
: ACVA MANUFACTURER YR QUANTITY
3
( (18) Truck, Utility
. 1R70501 Jeep 73 5
1 Jeep 72 2
INTH 70 2
] (19) Truck, Van Cargo
151401 INTH 71 3
Dodge 67 3
Dodge 70 2
151402 . INTH 71 1
(20) Truck, Wrecker !
: 1T3602 INTH 66 1 i
F INTH 65 1 3
;
:
: 3
| a
';
1
3
1 i
% ‘
3 3
: i
K
3
A E
3
E j
7
3
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INVENTORY POST ENG

] ACVC MANUFACTURER YR QUANTITY
{ (1) Trk, 3/4 ton, Maint Utility
INTH 74 45
INTH 72 15
Dodge 70 29
(2) Tk, Line Maint
Ford 1 ton 68 1
INTH 2%.ton 67 1
INTH 5 ton 73 1
e
: (3) Trk, Dump 5 ton
; INTH 65 2
i INTH 69 1
(4) Tk, Maint Utility 1
Ford, 1% ton 67 |
Ford, 2% ton 68 1
ﬁ |
N 504TH MP’S k
1
3 ACVC MANUFACTURER YR QUANTITY 3
4 :
: 1M1156 Dodge 74 1 ]
] 111203 GMC (Chevrolet) 74 1 i
180203 Ford 73 3 3
‘ 1B0203 Ford 72 8 s
1B0203 Ford 71 H
1BC203 AMC Rambler 72 1 :
3 k
1 3
4 5
3
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EQUIPMENT LIST

Type Equipment

Air Compressor
Generators:
1.5t0 25 kw (150 1.5 to 5.0)
Portable Heaters (400,000 BTU Units)
Tank & Pump Units (600 gal tank w/liquid pumps)
Welders (Portable)
Warehouse Tractors (Tugs)
Forklifts (2000 to 15,000 Ibs)
Pumps (Liquid)
Lubrication servicing units (Portable)
Cranes
Insecticide Sprayer
Hydraulic Test Stand
Lawn Mowers
Qutboard Motors
Industrial Tractors
Escalators (Road equipment)
Road Rollers
Road Sweepers
Vac-all
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TACTICAL VEHICLES
All tactical vehicles at Ft. Eustis are assigned to the 7th Group. There are 117 vehicles,
] however, a breakdown by vehicle type and model is not available.
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APPENDIX E
Section 4
Fort Carson, Colorado
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i L.5T UNAVAILABLE

3 A breakdown of all vehicles and other gasoline powered equipment used during this unleaded
' gasoline evaluation program at Ft. Carson, Colorado is not available. For density of commercial,
tactical, and combat vehicles, see Table 1.
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