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PROJECT NO, APG/CSC/344-A
OPERATIONAL SUITABILITY TEST OF
TRUCK-TRACTOR WRECKER, TYPE M-246
AND COMPARATIVE EVALUATION OF TRUCK-MOUNTED
BOMB HANDLING CRANE, TYPE M-108

1, The object of this test was to determine the operational
suitability of the M-246 Truck-Tractor Wrecker, and to compare the
M-246 with the ¥-108 Truck-Mounted Bomb Handling Crane,

2, The M-246 is a new piece of equipment incorporating modern
engineering trends of truck-mounted cranes. Due to the versatility
of the M-246, it has been found suitable to replace the C-2 Truck-
Wrecker, and to supplement or replace the M-108 Truck-Mounted Bomb
Handling Crane, thereby providing mainteanance and bomb handling
personnel with means to better accomplish their mission,

3. The M-246 can be integrated into the Air Force supply
svstem without affecting present logistical and personnel planning.

,,..———‘

Major General USAF
Commander
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SUMMARY

1. INTRODUCTION: The M246 truck-tractoxr wrecker has been pro-
cured in quantity to replace the C-2 truck-tractor wrecker throughout
the Air Force, This test was estabiished as the result of a munitions
handling equipment conference conducted at Headquarters APGC by person—

nel of Headquarters USAF, It was the recommendation of this conference
that the M245 be alsc considered as a replacemont item for the truck-

AL o b PR Y consigered a€ o LTpaavT

mounted bumb hand11ng srane, type M10G.,

2., PURPOSE AND DESCRIPTION: The M246 is a medium capacity tmick=-
tractor wrecker intended for general utility in reclamation, mainte~
nance, and supply activities, It consists of z hydraulically—-operated
crare unii mounted on a standard five-ton, 6x6 Oxdnance Department
truck chassis, The vehicle is provided with a fifth-wheel plate at-
tached to the truck frame behind tae crane assembly for the purpose of
townng a sem1tra11er. The nommal rotation of the crane is restricted
to 270°; however, 360% travel is pessible by removal of stops. The
boom can be raised from the horizontal position to an incliused angle
of approximately 45°, 1In addition to the vertical movement of the boom,
the boom can be extended from 11} feet to 19 feet hydraulically and
from 19 feet to 25 feet manually, The crane js nommally rated at a
10,000-pound capacity; but, as a fixed crane, it was designed to kave
maximum lifting capacity of 20,000 pounds with 15~foot hoom extension,
jacks positioned, rear oiu.riggers up, and using a three-part line,
Power for the crane is supplied by a hydrauliec pump driven by a power
take off from the truck engine, The weight of the M246 is 32,000
pounds and it is 29 feet 7 inches long, 8 feet 2% inches wide, and 11
feet 2 inches high, The M246 is a larger vehicle than the K108, al~
though similar i many respects, as shown in Figures 1 and 2, Only the
M246 is capable of towing a semitrailer,

Figure 1. Front view, Mi08 on left, M246 on right.




Fijure 2, Left side view, MI08 oan left. M246 on right,

-

3. COBJECT: To detemmine the operational suitzbility of the M246
truck—-tractor wrecker ard compare the M246 with the truck-mounted bemb
handling crare, type M10Z to deteomime if the M246 can renlace the M10d,

4, CONCLUSION: When modified £ recomdenced in &ppendix B of this
report, ths K246 will be cperatiom.iiy suitable as a medium egpacity
tuck—~tractor wrecker, The M246 will alse be ouerztionzily suitable as
2 bomb handiing crame; it can reniace ths N1O8,

5. RECOMMENDATIONS:

a., The N245 be retained 3s a tmuck—tractor wrecker,

b, The M246 replace the X108 as the standard bomb handling
cr.ne as the requirement demands,

¢. The mcdifications detailed in Appendix D ci this report
be incoxporated in the M245,

d., Technical ordexrs for the M246 crame unit be publisked,




BISGISSION

a, Pezsommel: P._-tcnnel requirements for the operstion and
ma:.ntenance of the M245 wrecker are no grezter then these now in effect
for sizmilar eguipamesnt,

b, Irgining Tm
the 246 are coq:-nrabm

equipment and can be a-cconpi

ring requiresents f{or pecrsonnel copevating
e for currently used tmick-mounted crame
ed by using oxgsmizatioas.

c. Equipment znd Faeilitjes: The ¥246 wrecker cam be mainm—
tained by srgarizations now employir; Simiiar equipment without the
addition of specialized equipment or facilitics.

2. GAPARILITIES AND LOMITATIGHS:

a, jities:

*

(1) The N246 wrecker is capable of perfoming bomb~
banrdiing eperatiomns up to 10,000 pounds, The umit
can be maneuvered satisfactorily in asmunition areas
and around parked azircraft,

(2} The tmck has adequate power i{or towing the ~2 type
semitrailer loaded to its maximwm cspacity ot 25,000
pounds, It has excellenmi cress—country character—
isties in sard and lightly wxcoded areas.

(3) The #246 is capable of perfemring necessary hoisting
tasks required in flight lire maintenance 2md base
supply areas within its meack and liftirg capacities,

b, Limitgtions: Witkin jts design capebilities the N246 has
fen limitations, It has some features, humever, that do affect its
operational usefulmess, They are:

(1} The visibility from the cab is restricted and the
cperator camnmot readiiy see the end of the boom when
it is in the fully raised position. He must iean
forwand and assume an amkward positiom, which inter—
feres with efficient operatiorn of the controls,

{2) Tke heavy, cumberysome, mamglly cpersted omtrziggers
on the M245 are difficult te position, Their fre-
quent usc warraats replacing them with hydranlically

opera’ed -.-.*.nggezs,



(3) it is difficult for the operator to determine the
length of the boom since there is no device to in-
dicate boom extension, This tends to slow operation
when maximum loads cr boom extension are desired.

3. COLLECTIVE ANALYSIS;

a. General: The USAF has a continuing requirement for a
mediun capacity truck-tracter wrecker, This requiremeni has been ful-
filled in the past by the C-2 wscecker, These, however, have become
obsolete and the M246 was procured as a replacement, The M246 is more
versatile tha. .he C-2 in that it is equipped with a wider swiveling
boom and is hydraulically operated., These features permit a wide range
of operation and more precise handling of loads. This includes handl-
ing munitions, where a swinging boom and precision movement of the load
are desirable, The towing capability is adequate and the mobility of
the vehicle over adverse terrain will permit satisfactory operation on
and off Air Force bases. Although the M246 has certain characteristics
that affect its operational use, its versatility and general utility in
Air Force Operations will offset these . ..itations, Its inability to
lift 20,000 pound:; as a fixed boom crane is aot considered a serious
limitation; the approximately 14,000-pound capacity available as a
hoist will be adequate for routine opsxations,

b. Truck-Tracto: Wrecker: The hydraulic operation of the
M246 crave unit is much smoother and more casily controlled than the
mechanical operatinn 0f the C-2 wrecker which it replaced. The lifting
capacity of the M246 is only slightly greater than the C-2 which is
rated at approximately 10,000 pounds at 8-foot boom extension, The
M246 is capable of removing and replacing engines on most of the larger
type aircraft in the Air Force in use at present. The boom ex:iensi.
required and the weight of some engines exceed the safe load restriction
(reference Table 1, Apperdix B), Similar restrictions will be encoun—
tered in airframe erectior or removal of crashed aircraft from runways,

The M246 with a 10,000-pourd maximum capacity, however, is suitable as
a medium capacity crane,

c. Bomb Handling Crane: The hydraulic operating systems of
the M246 truck-tractor wrecker and the M108 bomb handling crane are
very similar, The increased capacity of the M246 is necessary to allow
handling of munitions now being considered as weapons in the USAF,
Cranes gf 19,000-pound capacity will be adequate for practically all
conventicnal munitions handling, The M246 with greater lifting capacity,
equally smooth operation, the same masintenance requirements und no

greater operating crew requirements, can replace the M108 as a bomb
handling vehicle,



4, BASIS OF ISSUE: The basis of issnz of the M246 should be
identical to the bases of both the C~2 and/or M108 vehicles, whichever

it replaces.

APTENDICES:
A, Test Procedure
B, Test Results and
Discussion of Results
C. Related Tests
D, Recommended Modificatiors

V7.

Colonel, USAF

Commander




TEST PROCEDURE
1. The M246 wreckers utilized in this test were shipped to the
Air Proving Ground Commund by rail.

2. The wreckers were inspected for completeness and checked for
any functional discvepancies by base automotive maintenance personnel.

3. A manufacturer®s representative held a school for the purpose
of indectrinating using personnel in the operation and care of the M246,

4, The units were tested during July and August 1954 in the
temperate climate at Eg)in Air Fcrce Base, Florida.

5. During the testing, the M246 was used in handling munitions,
aircraft salvage and aircraft repair.

€. The M246 was compared with the M108 in the handling of bombs
and munitions to detemmine if the M246 could replace the M108 as bomb
bandling equipment.

7. The imaximum capacity of the li246 was detemined by measuring
its hoisting effort on a calibrated aynamometer,
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TEST RESULTS AND DISCUSSION OF RESULTS

1. TRANSPORTABILITY: The M24¢ was measured and weighed and
found to be within weight and dimensional limitations for airxlift by
C-124 aircraft, for rail shipment, and for nauling oz driving over
roads,

2, OPERATING CHARACTERISTICS.

a., Crane Unit: The crane units were suitable as rotating
cranes while 1ifting loads up to and including 10,000 nounds; however,
they were not capabie of 1lifting 20,000-pourd loads as fixed boom
cranes (reference paragraph 7c, Appendix B), The precise and smooth
hydraulically controlled M246 expedited the removal and replacement of
aircraft engines, During the test the M246 was used to remove and re-
place engines on C-47, SA-16, C-124 and B-+47 iype alrcraii, Aircraft
maintenance personnel stated that within its capability the M246 as a
medium capacity crane can perfoom many tasks involved in flight line
maintenance,

b. Roadability: While being driven over narrow,high-centered,
gravel, sand, and loose sand roads, the M246 wrecker exhibited road-
ability characteristics similar to those of the standard five-ton; 6x6
truck, The wrecker was used to tow a 40~foot semitrailer carrying its
maximum load of 25,000 pounds, In towing the loaded semitrailer, the
M246 traversed such paved and unpaved roads as could be found on and
avound Eglin Air Force Base, One of the test items was used to tow 2
semitrailer to the scene of a crashed RB-57 aircraft, The crash oc-
curred in a wooded area several hundred yards from the paved highway.
The M246 broke a trail to the crash and was then used to load wreckage
(approximately 12,000 pounds) ¢n the trailer, after which it pulled
the loaded trailer out of the wooded area and returned to the base,

c. Maneuvergbility: The M246 wrecker has a turning radius
of 35 feet 6 inches and was capaitle of maneuveriny satisfactorily in
all conditions encountered in bomb storage, flight line maintenance,
supply, and veclamation areas,

3. OPERATING PRECAUTIONS:
a., To assure operation within the capacity of the crane, the
operator must first ascertain the weight of the object to be lifted,. A

chart in the cab will indicate to him the maximum safe boom extension
for that specific weight,

Appendix B, page 1
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b, One operator attempted to lift an object too heavy for
a boom extension of 19 feet, The boom was bent without lifting the
object, Since the lifting was attempted with the boom directly to the
rear of the truck, the truck did not tip tc indicate that the boom was
being cverloaded, The actual weight of the object was unknown and
could not be determined at the time, This will often be the case in
aircraft salvage operations. Thus referencing safe load chart in the
cab would not have preventea the overload.

¢, If it is assumed that the operator knows the exact weight
of the object to be lifted, he must then be able to detemine the ex-
tension of the boom. Three extension lengths are easily known: (1)
11 feet 6 inches (minimum); (2) 19 feet (maximum hydraiulic extension)
and (3) 26 feet (hydraulic plus manual extension), No indication is
available to detemine the length of any intemmediate position,

4, OPFRATOR TRAINING AND PERSONNEY. RRENITRED:

a., Operatoxr Training and Proceduxes:s No more training is
needed in learning to operate the M2446 than the M108, Corresponding
to the M108;, the M246 truck and crane are both well placarded as to
operating prccedures, Operators from the using organizations of the
Air Proving Ground Comnand attended a school conducted by a manufac-
turer®s representative, The school lasted for eight hours, All opera-
tors who attended the school stated that a fommal instructional period
of this nature was more effective than passing the instructions from
one operator to anothex, At several of the auxiliary bases whexre a
representative could not visit, the operatcrs used self-imstmiction
periods, They carefully studied the manufacturer®s Operating and Serv-
ice Instructions and read the placards posted in the txuck and crane,
after which they experienced no difficulty in operation of the M246,

b, Personnel Required to_Operate the K246: For safe and
efficient operation of the M246 wrecker, a two-man crew is required,

one operatcr and one helper, In instances where the boom jacks are
usedy, a third man is required,

5. SULTABILITY OF CRANE COMPONENTS:

a. Hydraulic System: The hydraulic system functioned saiis~
fastorily on the five test items during the test, However; when lift—
ing maximum loads and using any two motions of the crane, such as swing
and boom or hoist and swing, the movement was greatly restricteds The
hydraulic hoses, as installed, withstcod the pressures exerted on them;
no breaks wcie experienced but several leaks were found whexe hoses
connected to lines and valves. At the stzrt of the test the 246

Appendix B, page 2
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wreckers were new, and throughout the test they required fzeqrent
tightening and replacement of gaskets and packings to prevent hydrauli..
fluid leakage,

PP - |

b., v:.suo v“( 1d vV i lAlel‘* L!. Thc vigne U}H:L'a;,ureﬁ V.iSi"
bility to the left is re,tr1ctea app roximately 9C percent because of
the crane boom, This situation cannot be corvected without r=design—
ing the complete crane, When the boom is raised to th~ full up position,
the operator is unable to see the end of the boom ox the bloeck, The
visibility for this position can be improved by redesigning the top of
the cab to include a window, which could be installed ¢n hinges to per—
mit opening during hot weather for ventilation, Forward and to the
right, visibility is gocd,

g boubs and supplies

ce Lights: Several operations of n
i d on the iruck and

ere conducted °t nmgh t, and the lights gas
crane were satisfactory,

handli
stalle

d. Qutxiggexs: The desigr >f the outriggers on the M246 is
very similar to the M106, Th~y are heavy and cumbersome for manual
operation, The design of the outriggers is such that they tend to col-
lect dust, dirt, cnd other forecign material, making theixr operatien
difficult, and tending to diccourage their use, ‘The base plates for
the two rear outrigger. are stowed just above the front outrigge~~ and
must be carried t¢ the rear when needed. Each of the basc plates weighs
51 pounds, There are numerous pins to be inserted in Setting the out~
riggers; these pins must be kept clean, oiled and stowed in the acces-
sory box, Dur1ng the test it was found that the pins were frequently
lost or misplaced and operation was delayed until they were located,
Since this vehicle incorporates a system of hydraulic power for load
handling, t*: addition of hydraulicaliy-operated outriggers would re—
quire only siightiy more engineering effort and would provide a superior
system of outrigger control (reference Figure 3),

Figure 3, M246 with outrxriggers set,

endix B, page 3
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. Boom Jacks: To place the boom jacks requires three men
and consunies approximately 30 mar~minutes, This task, similar to set-
ting the outrigger< is tedious zndy, if care is not taken, personnel
can be 1nJur£u by the neavy telescop1ng tubes and Jack feet (the same
J.Ub‘b Ul p.l.uvca uj.v "DD‘U -I.UL DIIC VUDLL\J\JCLDIQ unvn Vf DIIC vclcavvp;ng
tubes weighs 117 pounds, Once the boom jacks are set the crane becomes
a fixed bosm crane and only the winch is used. Any load requiring the
use of boom jacks usually has considerable bulk and in most instances
it was found that there was not enough space hetween the bo¢n jacks and
the end of the boom to afford a suitable working area {(reference Figure
49,

Figure 4, The M246 with boom jacks set,

6. COMPARISON OF THE M246 AND M]108:

a. Bomb Handling in Storage and Bomb Disposal Axeas and at
Railheads: The M246 and M108 werc both used in bomb disposal areas and
at railheads for unloading and stcrage of bembs, Both trucks require
approximately the same length of time for parking and setting of out-
riggers when used, The M246, having a longer boom and capable of lift—
ing greaier loads, does nrot need to be parked as close to the obiect to
be lifted as does the M108, With outriggers down and with the boom ex-
tended to 26 feet, the M246 is capable of lifting 4,500 pounds while
the M108 can lift only 4,000 pounds with the Loom extended te 16 feet,
The two cranes operated smoothly and efficiently, and, within their
load capacities, each can move approximately the same number of units
(refexence Taile 1),

b, Bomb Sexvicing to Varjous Types of Aixcraft: Bomb servic-—

varicus typas of aircraft was very similar; tha M246 was capable

of delivering bombs weighking 10,000 pounds where the M108 was rest1icted

Appendix B, paye 4
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to smaller bombs, The M246 having the longer boom and greater capacity
could unload bombs faster because it did not have to move as often as
the M1CC, The larger size of the M246 did not impair its movement in
the wigdntts W€ sesbed Mecusfe,

c. JTowing Trailers: Duxing the test the M246 was used to
spot a 40~foot C-2 type semitrailezr near a stack of bombs ir ihe ammuni-
tion area, After unhooking from the trailer, the %246 was used to load
a maximum load of bombs on the trailer (25,000 pounds), It then towed
the trailer to the flight line and simulated unloading for use on aix-
craft, A modification, consisting of lowering the pintle hook, was
necessary on the M108 before it was capable of towing the trailer, bomb,
type WS, 24-ton, The M108 is capable of towing two of the M5 type
txailers loaded, When lame quantities of bombs are required, the M246
can deiiver them more rgpidly.

7. LOM CAPABILITIES OF THE M246:

a. MNithiout Outxiggexs: In the manufacturer®s handbook of
Operating and Service Instwctions it is stated thai the M246 in this
condition is capable of lifting loads varying from 1,700 pounds to
5,200 pounds (reference Table 1), A test was made to confim these
various loads and boom radii. In all instances the loads were lifted
only a short distance from the ground because the truck tippea tc what
was considered t{o be a dargerous position (reference Figures 5 through
8.

Appendix B, page 5
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Figure 6.

Boom extended 23 feet lifting 2,000 pounds,

Figure 7,

Boom extended 19 feet iifting 2,500 pounds,

Appendix B, page 6
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Figure 8. Boom fully ret-zcted, 11 feet 6 inches, lifting
5,200 pounds,

b. With Outxiggexrss ‘“hen outriggers were in place the 246
lifted the loads as outlined by the manufacturer (reference Tabie 1 and
Figures 9 through 12),

Figure 9, Outriggers down, boum extended 26 feet, lifting
4,500 pounds,




[+1~]

wn, bcom extended 26 feet and
angle, lifting 4,500 pounds.

Figure 11, Outriggers down, boom fully retracted, lifting
1¢,000 peurnds,




c. Mgximum Cgpacitv of the M246: The manufacturer®s Jperat-
ing and Service Instructions state that the M246, with boom jacks to
ground, rear outriggers up, and using a three-part line, is capable of
1ifting 20,000 puounds, The five test items were checked and found to
litt 12,800, 13,400, 15,400, 15,700, and 14,000 pounds respectively,
None of them was capable of lifting 20,000 pounds ireierence Tamie i
and Figure 12), The ma:imum load capacity is governed by operation of
the hydraulic pressure xclief valve which is set &t 1200 psi, The five

2 ~d A%

test items were checked and it was detemmined ihat the hydraulic pres-
sure relief valve was set properly in errh case,

Appendix !;.8 rage 9
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Figure 12, M246 with boom jacks set attempting to lift
two 10,000-pound bombs.

8. MAINTENANCE: The maintenance and repair facilities required
for the M246 wrecker are comparable to those for other vehicles of
similar size and design, No special tools or equipment were riquired
te maintain this unit, Experience gained from the maintenance of the
¥108 indicated that the maintenance pattern for the M246 would be vzry
nuch the same, Aftir anpruximately a year of operation ihe flexible
hydraulic hoses deteriorate and must he replaced., The five hoses which
pass through the swivel pest to the swivel valve are very uifficult to
remove and it requires approximately 8 man-hours to replace one hose orx
all five, The excessive maintenancc time required for this task is due
to the necessity of the removal and disassembly of the swivel valve to
pernit reaching the hose or hoses, Maintenance personnel were of the
opinion that substitution of metal tubing from the swivel valve to the
bottom of the swivel post would reduc~ this task to approximately 2
man-hours and would reduce the deteriocation,

9. SAFElyi: The basic safety characteristics of ihe M246 wr: ctker
are satisfactory, 2lthough personnel could be injured in setting wp the
outriggers and boom jacks,

10. OPERATION AND MAINTENANCE PUBLICATIONS: The truck chassis is
covered in Technical Order No, 19-75AA-69, "Five-Ton 6x6 Carngo Truck
M4l, Cargo Truck M54, Cargo Truck M55, Caxrgo Van Truck M64, Chassis
Truck M39, Chassis Truck M40, Chassis Trmick M6l, Chassis Trmu . M63,
Dump Truck M51, dedium Wrecker Truck M62, and Tractor Truck M52."

Appendix B, page 11
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Maintenance personnel zre of the opinion that this technical orxder is
adequote.  Theie are n2 Air Force publications covering the operation
and maintenance of the crane assembly, The crane manufacturez®s opera-
tion and maintenance manugl was used during the test; however; it is
not adequate for proper maintenance of the crane.

Appencix B, page 12
21




RELATER TESTS

l, Air Puiuvving Ground Command final report on Froject No,
SSB/140-A, "Operational Suitability Test of Crenre, Truck-Mounted,

O0—Pound Capacity, Type H-3 Hydrocrane,” dated 16 January 1952,

2. Air Proving Ground Command letter report on Project No.
APG/SSB/140-B, "Operational Suitability Test of Crane, Trxuck-Mounted,
6,000-Pound Capacity, Type H~3 Hydrocrane,” dated 11 March 1952,

J. Air Proving Ground Command letter report on Pruvject No.
APG/SSB/38~B, "Operational Suitability Jest of Truck, 2%~Ton, 6xb6,
Crane, T-62," dated 13 March 1952,

4, Air Proving Ground Command temmination report on Projeci No.
APG/CSC/242~-AB, "Comparative Evaluaticn of the M108 Crane and H-3
Hiydrocrare," dated 17 September 1953,

5. Air Proving Ground Command final report on Project No,
APG/CSC/230~C, "Operational Suitability Test of the M108 Truck-
Mounted Hydraulic Crane,” dated 15 July 1554,
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RECOMMENDED_MODIFICATIONS

1, A window be installea in the top of crane operator®s cab,

2. The ouixiggers be redesigned including use of hydraulically-
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3. A device be installed to irdicate to the operator the bouom
extension,

4, The rubber-covered flexible hydzaulic lines that run up
through the swivel post to the swivel valve be replaced with metal lines,




Project No. AFG/CSC/3Ll4-A

This project has been distributed in zeccordance with standard Air
Proving Ground Command distribution lists numbers 18, 21. 27 and 28. Liay
inguiries with regard to distribution shouldq be directed to The Commander,
Air Froving Ground Command, Eglin .iir Force Base, Florida, Attention:
DC3/0-TR.
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Because of our limited supply, you are requested to return this copy WHEN IT i1AS SERVED
YOUR PURPOSE so that it may be made availabie to other requesters. Your cooperadcr
will be appreciated.
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* NOTICE: WHBEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR UTHER DATA

ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED

GOVERNMENT PROUUREMENT OPERATION, THE 1I. S, GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NGR ANY OBLIGATION WEATSOEVE ER; AND THE FACT THAT THE

GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SAID DRAWINGS, SPECIFICATONS, OR O"‘ﬁER DATA IS NOT TO BE REGARDED BY

IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER

| PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR.PERMISSION TO MANUFACTURE,
USE OR SELIL ANY PATEN.T’ED INVENTION THAT "MAY IN ANY WAY BE RELATED THERETGC.
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