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SYLLABUS 

— 

This report covers the preparation of standard Engineer 
equipment for air transport in the C-46 cargo plane« Similar re- 
port» on the C-47 and C-54A planes hare been published previously. 
Further study. Involving other types of cargo planes, has been 
transferred to the Aviation Engineers, looated at Geiger Field, 
Washington« 

The results obtained indicate that the transportation of 
the following items of equipment in the C-46 Cargo Plane is feasible» 

The D-4 Caterpillar Tractor 
The D-6 Caterpillar Traotor 
The D-7 Caterpillar Traotor 
The D-8 Caterpillar Tractor 
The No« 12 Caterpillar Motor Grader 
The No« 101-D Gallon llotor Grader 
The No« 512 Adams Motor Grader 
The No« 124-S Adams Towed Grader 
The No« M-20 LeTourneau 20 Ton Tractor Crane 
The Truck Mounted Quickway Crane 
The liodel W-2 LeTourneau Sheepsfoot Roller 
The Model 67-Jf William Bros Rubber-Tired Roller 
The 10-Ton Gallon "Chief Roller 
The 5 to 8-~ :\ Buffalo Springfield Tandem Roller 
The 2-;   Ton 6x6 Dump Truck 
The Airborne 2£<»Ton 6x6 Dump Truck 
The Class 135 Crash Truck 
The 1250-Gallon Etnyre Bituminous Distributor 
The Ingersoil-Rand IK-315 Compressor 
The LeTourneau 8 Cubio Yard Carryall Scraper 
The Iowa Model 25 Cubio Yard Per Hour 

Rook Crushing and Screening Plant (2 unit) 
The T-4 Traxoavator Mounted on the 60 inch Gauge, 

Non-Oscillating, D-4 Traotor 

This report recommend! that in any equipment list for a 
unit transporting its equipment by air, provision should be made 
for the- airborne model bituminous -distributer and for the factory- t 
supplied oonvertion kits for the 2-;-ton <:ump"trj»ok. 

V 
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DISASSEMBLY AMD LOADIMC OF STANDARD 
msm ggW FOR BOTggTS 
 m c-46 CARGO PLANS'  

I« SUBJECT 

1.  Scope» This report oovers the disassembly, groupings« 
and loading or standard items of Engineer equipment for transport 
in the C-46 oargo plane* 

i 

'V 

II, -■'TTKJRITY 

2,  Authority« The authority for this investigation is con- 
tained in a letter from the Chief ef Engineer», to the President« 
The Engineer Board« dated 20 April 1944« file CE (20 April 44) 
SPEKE, subject« Air Transport of Standard Engineer Equipment 
(Work Order DUB 3388). A copy of this letter is contained in Ap- 
pendix A* 

III. INVESTIGATION 

3*  Procedure« Twenty-three items of standard Engineer 
equipment were dismantled by enlisted personnel and loaded into a 
wooden mock-up of the C-46 plane« Procedures for the disassembly 
and loading of the individual items of equipment into this plane 
are included in Appendioes B through 17« 

4«  Items of Equipment Studied. Each item of equipment was 
the subject of a thorough study prior to disassembly. Certain in- 
formation, piotures, and diagrams were found to be generally perti- 
nent to all pieces of equipment and are included in the body of 
this report. Eaoh piece of equipment is treated separately as an 
appendix« The list of the equipment studied« together with the 
pertinent technical manual, and the appendix in which eaoh is dis- 
cussed, is as followst 

Teohnloal 
Equipment Manual   Appendix 

Tractor, Crawler Type, Diesel-engine driven, 
35-40 DBHP, 44-ineh Gauge, Caterpillar Uodel 
D-4, with Angledoser, LeToumeeu CX 4, and 
Power Control Unit, LoTourneau T4. 

5-3112 
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Equipment f; 

Technical 
Manual" 

Tractor, Crawler Type, Diesel-engine-driven,   6-3102 
56 DBHP, Caterpillar Model D-6, with Trail- 
builder, LaPlant-Choate R-61, and Power Control 
Unit, LeTourneau R678. 

Traotor, Crawler Type, Diesel-engine-driven,    91773 
60 DBHP, Caterpillar Model D-7, with Angledoser, 
LeTourneau ?TCK7, and Power Control Unit, R 7. 

Traotor, Crawler Type, Diesel-engine-driven,    5-3054 
113 DBHP, Caterpillar Model D-8 with Angledoser, 
LeTourneau CKD 8, and Power Control Unit, R8. 

Grader, Road, Motorized, Dieeel-engine-driven, 
12-foot Moldboard, Caterpillar Model 12. 

Grader, Road, Motoriied, Diesel-engine-driven, 
12-ft Moldboard, Gallon Model 101-D. 

Grader, Road, Motorised, Dissel-sn'ine-driven, 
12-ft Moldboard, Adams Model 512. 

Grader, Road, Towed, Leaning Wheel, Hand Con- 
trolled, 12-ft Moldboard, Adams Model 124-S. 

Crane, Tractor-operated, Non-revolving, 40,000- 5-9060 
pound Capacity at 10*Pt Radius, 20-ft Boom, 
LeTourneau Model M-20. 

Appendix 

C 

5-1016 F 

5-1028 G 

Mfgr's. 
Manual 

H 

5-1092 I 

I Crane-, Truck-mounted on Colenan Chassis, Mfgr'c. 
Gasoline-engine-driven, 3/8 cu yd, Quickway Manual 
Converitble Unit Model E, with Crane, Dragline, (Quickway) 
Shovel, Piledriver, and Clamshell Attachments. 6-1174 (Colenan) 

Brockway Truck Chassis (Alternate with Coleman) 10-1628 L 

Roller, Road, Towed Type, Sheepsfoot, Two-drum- 5-1060 M 
in-line, LeTourneau Type S, Model YY-2 or W-3. 

Roller, Road, Towed, Wheeled, Rubber-tired, 5-514-3 H 
13 Tires, .«a. Bros, Model 67W. 

Roller, Road, Powered, Gasoline, 3-wheel, 6-1100 0 
10-ton, Galion Model "Chief." 

Roller, Road, Powered, Gasoline, 2 Axle Tandem, 6-1142 P 
5 tc 8-ton, Buffalo Springfield Model ET-16. 



Equipment 

Truck, Dump,  2^-ton, 6x6, GMC, and 
Truck, Dump, 2§-ton, 6x6, GUC,  (Airborne). 

Technical 
Manuaf" 

10-1563 
Mfgr's. 
M&nual 

Mfgr's. 
Manual 

5-E19-3 

Appendix 

Q 

R 

5-5100 

Truck, Fire. Powered, Crash, Clam 156 
Complete w/Equipment. 

Distributor, Bituminous Material, Trailer- 
mounted, 1250-gallon, Etnyre Model MX, Style RE. 

Compressor, Air, Diesel-engine-driven, Trailer- 
mounted, Steel Wheels, 315 ofm, Ingersoil-Rand 
Model No. IX-315, with International Harvester 
Engine, Model IE-18. 

Soraper, Self-loading, Towed, Cable-operating, 
8 Cu Yd (Struek), LeTourneau Model LS (Airborne) 

Crushing and Screening Plant, Gravel and Rook, 
2 Units, Gesoline-engine-driven, Semi-trailer 
Mounted, with Dollies, 26 cu yd Per Hour, 
Iowa Mfg. Col., Model 26 Cu Yd 

Tractor, Crawler Type, Dieaol-engine-driven, 
36-40 DBHP, 60-inch gauge, Rigid, Caterpillar 
Model D-4, Complete with Loader Bucket, Cable- 
operated, Front-mounted,  3/4 Cu Yd, Trackson 
Trex-oavetor Model T-4, and Traoksos Doter 
Attachment.    (Hotei    Man-Standard Attach- 
ments.) 

5.     Equipment Breakdown. 

a.      The task of sectionaliting various items of standard 
Engineer equipment into sub-assemblies which will fall within 
the weight and dimensional limitations of the C-46 Cargo Plane 
is one that should present little difficulty to meohanios 
familiar with the equipment.    It is, of course, advisable to 
avoid any unnecessary dismantling, that is, stripping main 
sub-assemblies down more than is needed to come within the 
weight limitations and required sise for entrenoe through the 
plane door.    It is emphasised, howevei, that dismantling, 
though longer in point of time, is a great deal more desirable 
than cutting and installing bolt plates, since the equipment 
is materially weakened by the latter procedure. 

6-1210 

5-1037 
Mfgr's 
Manual 

Mfgr's 
Manual 



b.  Sometimes it may expedite dismantling procedure to 
make minor cuts where members not requiring appreciable 
structural strength are involved. This may frequently be 
the determining factor in bringing a certain sub-assembly 
within required limitations of sice or weight} in addition« 
it may facilitate the procedure by eliminating the necessity 
for removal of numerous bolts* In these instances, cutting 
and later rewelding are advisable» Owing to site or weight, 
same items of equipment may require cutting of major members} 
instructions for cutting and reassembly of the members so out 
will be found in the appropriate appendix to this report* In 
planning plane loads, thought should be given to the sequence 
of reassembly, and parts or assemblies needed first for re- 
assembly should be in the first plane* 

o*  A Quickway crane, or an improvised boom mounted on 
a 2$-ton truck and using the truck winch for power, is recom- 
mended for handling sub-assemblies while dismantling and re» 
assembling maohines. If suoh devices are not available, shears 
or gin poles may be used, but they will require slightly more 
time and men* Tackle arrangement is shown in Pig* 1* 

d.     The weights of the various sub-assemblies of equip- 
ment are given in the appropriate appendix to this report* In 
transporting other items by air, the sub-assemblies should, 
where possible, be weighted, or the weights closely estimated 
for purposes of proper loading inside the planes* 

ei*  Care should be taken, when handling dismantled 
machinery, to prevent damage to exposed parts* Exposed 
threads and other working parts subject to rust or corrosion, 
should be oovered with grease, and openings should be stuffed 
with clean rags to prevent entry of foreign matter. Delicate 
parts should be wrapped with burlap or other cloth to prevent 
damage. Air lines and hydraulio lines, as a general rulo, 
should be removed from large assemblies to prevent damage in 
handling. This rule applies to any easily damaged parts 
which can be readily removed* In most cases, the engine unit 
may be kept intact and with careful handling, particularly in 
loading, should not suffer any damage* 

f*  With a little ingenuity, »imost any pieooof standard 
Engineer equipment may be dismantled with tools normally ear- 
riad by the using unit. The need for special pullers is 
eliminated by expedients« It is wise to carry a supply of 
miscellaneous nuts, bolts, loekwaahers. cotter pins, and gas- 
ket material to replace those lost or damaged during disas- 
sembly» A sufficient quantity of welding eleotrodes must also 
be carried to reweld any ossbers which require thin work* 
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Bleetrio welding only should be utilised« The members to be 
so joined should be "V-notohed" to insure that the weld has 
at least the same depth as the out. Reinforcing straps should 
be used, and welded along the side only (it is not advisable 
to weld the ends). Before rewelding, the two pieoes to be 
joined should be jacked into as nearly perfeet alignment as 
possible» In the case of dorer yokes« the two halves can be 
mounted on the traotor and welded while in plaoe. (See Fig« 
2.) During reassembly, proper care should be observed in 
making neoessary adjustments to mechanical parts whioh may 
have become disturbed during handling« 

g.  The tools and equipment generally required for 
dismantling standard Engineer equipment are as followst 

(1) First echelon equipment sets 

(2) Automotive mechanics set 

(3) Vaster mechanics set 

(4) Socket set ■ heavy duty to 2 3/8-inch 

(5) Crescent wrenches,   12-inch 

(6) öpen-end wrench Set to 1^-inch 

(7) Pipe wrenches,   18 inch 

(8) Allen wrenoh set 

(9) 40 inch pinch bar 

(10) 60 inch pinch bar 

(11) d-pound sledge hanner 

(12) 12-pound sledge hammer 

(13) 8-ton hydraulic jaok 

(14) 10-ton    Porto-Power hydraulic press unit 

(15) Drift pins,  12 to 18 inch 
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6. 

(16) Electrical welding set 

(17) Acetylene welding set 
. 

' 

Loading and Load Limitations« 

a.     In order for an airplane to fly, and for its path 
of flight to be controlled by its tail surfaoes, it is 
necessary for   the center of gravity (normally expressed as 
eg) to fall within certain limits.    These limits are some- 
times expressed as a percentage of the mean aerodynamic 
chord of the wing ($ MAC).    However, for weight and balance 
purposes in this report, the limits are expressed in inches 
from the reference datum line* 

b.      The referenoe datum line is at or near the nose 
of the airplane, and the diatanoes from it in inohes are 
known as station numbers*    Thus station number 263 (STA 
263) is 263 inches from the nose of the airplane.    In order 
to find the eg (or balanoe point) of a loaded airplane, it 
is neoessary to know the eg of the airplane without pay 
load, and its basio weight, as well as the weight and 
location of the pay load.    Each airplane of one type may 
have a separate and different basio weight and eg because 
of unlike modifications, repairs, and equipment.    These 
data for a specific airplane may be obtained from the 
pilot or orew ohief. 

o_.      To find the eg of a loaded airplane is a simple 
problem involving moments about an imaginary axis, i.e., 
the referenoe datum line.    The weight of the plane and 
of each item of cargo is multiplied by its respective 
moment arm or distanoe in inohes from the referenoe datum 
line.    The sum of these moments is divided by the total 
weight of the airplane and its load to determine the 
moment arm of the loaded airplane, or the station number 
of the eg.    For example,  assume the following conditionst 

A C-46 plane with its orew, fuel, oil, equip- 
ment, etc., weighing 40,740 lb, with the eg falling at 
STA 326i    a pieoe of freight weighing   5C0 lb and centered 
at STA 305j    and a pieoe of freight weighing 7500 lb and 
centered at STA 353. 

.6- 



Proceed as follows: 

40,740 lb x 326 

600 lb x 305 

7,500 lb x 353 

13,281,240 inch pounds 

152,500 inch pounds 

2,647,500 inch pounds 

Total weight • 48,740 lb      16,081,240 inch pounds • 
Total moment 

*\ 

Resultant moment arm or STA number of the og: 

16,081,240 „rt „ . . 
—4g74ö   "   330   •   Station number of og 

Since STA 330 is within the safe limits for 
og location of a C-46 plane,  it is not mandatory to ad- 
just the load.    However,  the flying conditions could be 
improved by moving the load forward,  if practical,  so 
as to bring the og closer to the desired position of 
STA 323. 

d.      Each cargo plane is equipped with a special 
slide raid known as a "Load Adjuster" which may be 
used to determine safe loading arrangement of the 
plane.    Proper use of the load adjuster is     depen- 
dent upon knowledge of the basic weight and ind«x 
of the particular plane.    The basic weight and index 
of a particular plane are normally obtained from a 
oard beneath a transparent window on the baok of 
the load adjuster oase or may be obtained from the 
pilot or crew chief.      Instructions for use accom- 
pany the load adjuster. 

-7- 
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< 
e.      To meet the need of a rapid method of estimating 

proper* cargo location in advance of loading by personnel 
not having a load adjuster available« a chart for oargo og 
limits was developed«    (See below«)    The data upon which 
this chart is based were furbished by the Air Transport 
Command and are reasonably standard for the majority of 
C-46 planes.    For safety« loads whioh have been plaoed by 
using the chart should be checked with a load adjuster« 
using the basic data for the specifio airplane.    The data 
upon which the chart was based followi 

Basic weight - 30,690 pounds 

Basic arm - 330.75 inches 

Basic index - 68 

Crew - 3 members,  eaoh with 50 pounds of 
baggage 

Gasoline - 1,400 gallons, all oarried in wing 
tanks 

' V 

Oil - 120 gallons 

To use the ohart« draw a horizontal line inter- 
secting the total cargo weight as shown insthe left margin. 
Where this line intersects the curves, draw vertical lines 
to the scale at the bottom of the chart. The oargo must be 
plaoed so that the og of the cargo is between the limits 
thus found, and should be as near the desirable station as 
possible. Great care should be exercised to keep the og 
of the oargo well inside of the fore and aft limits, so 
that the normal movement of the passengers and orew will 
not cause the og to fall outside the limits] the extreme 
allowable limits are highly oritioal and it is quite dan- 
gerous to exoeed them. A considerable safety faotor was 
used in spaoing the loading range on the load adjuster, 
(See chart on opposite page.) • 
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FIG. 1.    TACKLE ARRANGE!ENT SHOTTING TYPICAL LOADING 
USING SHFARS. 

J 

FIG. 2.    DOZER YOKE, TOICH HAS BEEN CUT, REMOUNTED ON 
TRACTOR AND JACKED INTO PLACE FOR RETfELDING. 

-10- 
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f.  In order to prevent serious damage to the planet 

care must be exercised to distribute the weight of heavily 
concentrated loads, such as engine blocks and other large 
sub-assemblies of machinery* Also some means must be pro- 
vided whereby large heavy pieoes may be shifted fore and aft 
in the plane to obtain proper balance« A scheme for accomp- 
lishing both of these ends is to use sleds, as shown in Fig« 
3, and the tackle arrangement, as shown in Pig« 4« For cer- 
tain difficult loads, special sleds such as the ones shown 
in Figs« 5 and 6 are used« The floor construction of the 
C-46 is quite light, and for that reason most of these planes 
are equipped with "task force flooring"« This "task force 
flooring" consists of panels of laminated construction« The 
panels are fastened to the floor of the plane and help to 
distribute the load properly« Heavy equipment should not 
be transported in a C-46 plane whioh is not so dquipped« 
Even with this extra flooring, it is best to keep the loads 
within 500 pounds per running foot of sled« Where this fig- 
ure is exoeeded, it is advisable to place long boards under 
the sled runners to further distribute the load« Sled run- 
ners and boards should be greased to facilitate movement of 
the sleds« 

_g.  The maximum permissible payload of a plane varies 
with the distance of flight, speed, altitude, amount of fuel, 
personnel, equipment carried, etc« To minimize these variables 
for the loadings presented in the appendices to this report, 
if is assumed that the oil tanks and wing fuel tanks will be 
filled| that there will be three crew members; and that each 
member will be allowed 50 pounds of baggage« The Air Trans- 
port Command was consulted for basic weifht and baBic arm 
data which will be reasonably standard for the majority of 
C-46 planes in service« These ivere given as 30,690 pounds 
and 330,75 inohes, respectively, and result in a"less-cargo- 
weight" of 40,740 pounds and a "less-cargo-arm" of 326 inches« 
Data regarding the physical and loading characteristics of 
the C-46 plane follows 

(1) Physical Characteristics of C-46 Cargo Plane 

Item 

Normal oargo load 
Normal fuel 

Normal oil 

Normal crew 

Maximum weight at take-off 

8000 - 9000 pounds 
1400 gallons 
(6400 pounds) 
120 gallons 
(900 pounds) 
750 pounds * 
49000 pounds 

-11- 
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Item 
i I 

Maximum landing weight 
Smooth runway 46000 pounds 
Rough runway 44000 pounds 

Cargo door 
Width 95^ inches 
Height - front 79 inches 

rear 79 inches 
Maximum range 1500 miles 
Approximate interior dimensions 

Maximum center height 83 inches 
Width of floor (clear) 96 inches 
Length 576 inches 

* Includes 50 pounds baggage per man 

(2) Loading Characteristic» of C-46 Cargo Plane 

Forward Safety Limit of og 
MAC 
Station number 

Aft safety limit of og 
MAC 
Station number 

Desired eg (gross load) 
MAC 
Station number 

20* 
308 

28,85# 
323 

34JS 
S32 

h«  Various methods may be used to raise pieces of 
equipment from the ground into the plane« Again the Quiclcway 
Crone or truck boom mentioned in paragraph 5 may be employed« 
Tfte Item to be loaded is held in the air olose to the door 
of the plane« and is swung into the plane by man power or by 
the use of taolcle rigged inside the plane. In the absence 
of such powered equipment, shears may be used, and are prob- 
ably better for the larger and heavier pieces. The shears 
(Fig. 1) «hould be constructed of 16-inch round timbers about 
35 feet long» Two sets of tackle should be used on the shears 
and each should be reeved with triple blocks« The fall lines 
should be run through single blooks laehed to the foot of the 
legs, and the pull made with a 1/4-ton truck, small traetor, 
or other powered vehicle. The «hears should be set in holes 
17 feet 6 inches apart (inside to inside) and on a line 3 feet 
from the plane« They should be guyed with tackle fore and aft 

-12» 
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PIG. 5. MODIFICATION CF THE STANDARD SLED (SEE FIG. 3), 
This one is used with the frame of the Adams 512 motor 

grader. 

FTJGL 6, ANOTHER EXAMPLE OP A MODIFIED SLED. This sled 
is used with the transmission of the D-8 tractor. 
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FIG. 8. DOCH STRUT KHICH MUST BE UNFASTENED 
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PIG. 9. ONE CARGO DCCR BEING RAISED 
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FIG. 10. CARGO DOOR IN POSITION FOR LOADING WITH SHEARS. Front ^iew. 
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PIG. 11. CARGO DOOR IK POSITION POR LOADING WITH SHEARS. Front view. 
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FIG. 12. CARGO DOOR IM POSITION FOR LOADING WITH SHEARS. Rear view. 
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FIG. 13.    ALTERNATE METHOD OF ARRANGING REAR GUY LINES 
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so that they may be ruadily tilted when loading; heavy ascem- 
blies through the plane door. The tackle inside the plane 
may be fastened to the snatch-block ring opposite the door, 
which is also used for pulling equipment into zhe  plane when 
ramps are used (Fig. 4), Loads may be pulled forward in the 
loading compartment by use of the holdfast shown in Fig, 4« 
Heavy loads may be pulled forward in the plane much more 
readily if heavy grease is applied to the floor area on 
which they slide« 

i.  Fig. 1 shows a typical load being placed in a mock- 
up of"a C-46 Cargo Plane by use of shears as described above. 

_j.  Equipment used for loading as suggested above includes: 

(1) Shears» 

(a) 2    16-inch x 35-foot Timbers 
(b) 4    6-inch Triple Blocks 
(c) 4    6-inch Double Blooks 
(d) 2    6-inch Single or Snatch Blocks 
(e) 500 foot of 1-inch Rope 
(f) 400 feet of 3/4-inch Rope 

(2) Tackle inside plane» 

(a) 4    6-inch Doublo Blocks 
(b) 250 foot of 3/4-inch Rope 

(5)    Pull inside plane: 

(a) 1    3 x 12 x 64-inch Lumber 
(b) 1   £ x 6 x 6 x 12-inch Angle Iron 
(c) 3    3/4 x 4-inch Cap Screws 

(4)    Miscellaneous slings and lashings» 

(a) 100 feet of 5/8-inch Cable 
(b) 50 faot of 0/4-inch Cable 
(c) 24    5/8-inch Cablä Clamps 
(d) 12    3/4-inch Cable Clamps 
(e) 200 feet of 1-inch Rope 

k.      Extremely long items such as the frame of a truck 
should bo loaded with the forward eri on one sled and the aft 
end on another.    For moving the sleds forward, a piece of 
cable may be anchored to  the front two tie-down points, a« 
shown in Fig. 4, and tackle fastened between tnis fitting 
and the slud to be moved. 

-25- 
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1.  The following steps should be followed to raise the 
oargo'doors to permit loading with shears: 

(1) Using f-inch diameter manila rope or its equiv- 
alent, attach two pieces, each approximately 50 feet long, 
to the forward lock of the forward door, and two pieces, 
each approximately 50 feet long, to the aft lock of the 
aft door» (See Fig. 7«) Throw one rope from each door 
over the fuselage and allow the other to drop to the 
ground» 

(2) Remove the cargo door struts from both doors 
by removing the extreme bolts» (See Fig» 8») Caution» 
These struts are heavily spring-loaded and will extend 
when released» Damage to equipment or personnel is 
possible unless the struts are handled with care* 

(3) In the fully extended and locked position, the 
struts may be used to raise the door to a position where 
the ropes can become effective»  (See Fig» S») Care must 
be taken when raising the door to prevent damage to the 
hinges by allowing the door to swing too far open» 

(4) When the door is raised, the four ropes should 
be securely tied down to the ground» (See Figs. 10 and 11») 

(5) An alternate method of holding the doors in an 
upright position is to pass the back ropes completely 
under the fuselage, bring them into the oargo compartment, 
and tie them down to cargo tie-down rings. (See Figs» 
12 through 15») This alternate method still requires 
external tying-down of the ropes on the cargo door side» 

r 

IV. DISCUSSION 

7.  General. 

a.  The problem involved was one of breaking down stan- 
dard engineer equipment into sub-assemblies that would be 
within the sire and weight limitations of the C-46 cargo 
plane for transport into otherwise inaccessible areas. It 
was assumed that for initial preparation of landing strips 
the light Airborne Engineer Aviation equipment would be used, 
but that as soon as possible standard equipment would be 
flown in to develop the strips for use by all types of combat 
aircraft, and for goneral maintenance» 
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b, The problem was worked out on the premise that prep- 
aration for air transport would be performed by units using, 
wherever possible, only the equipment and tools available within 
•the organizations. The simplest methods were used throughout, 
on the assumption that units not highly trained in such a trans- 
portation procedure may be suddenly called upon to perform air- 
borne missions. Certain pieces of equipment listed herein are 
applicable not only to Aviation Engineer units, but also to units 
similarly equipped, such as Combat Engineer and General Service 
units. The loading principles stated apply in general to any 
type of equipment to be transported by air in this type of plane, 

c. It should be noted that the information presented on 
plane weight characteristics and load position included in the 
appendices, is sample data only; local conditions as to load 
limits, condition of runways, plane characteristics, and other 
variables will modify the data accordingly. 

8.  Source of Information. Every available source of informa- 
tion was utilized in the study of the problem. Commercial Airlines, 
the Air Transport Command of the Army Air Forces, and the Curtiss- 
Wright Corporation were called upon for information concerning air- 
plane loading and flight characteristics. Individual members of 
these organizations proved exceedingly cooperative. Full use was 
made of data published by the Army Air Forces. The advice of manu- 
facturers of the various items of Engineer equipment was sought prior 
to breakdown of individual items. 

V. CONCLUSIONS 

9«  Conclusions. It is concluded that: 

jj»  For almost every piece of construction equipment stan- 
dard in the Aviation Engineer Battalion the problem of air trans- 
port in the C-46 plane is feasible. The time involved in prepa- 
ration both before and after the trip by air is relatively short. 
Methods required are simple, and allow any unit to transport its 
equipment by air with little or no prior training, provided it is 
furnished an instructional guide. 

b.  All items of equipment considered may be transported in 
the C-46, with the exception of the standard model LS Scraper, as 
the scraper bowl is too large to enter the plane. The scraper may 
be converted by the using unit to the airborne model, if sufficient 
time is allowed, by following the instructions in Engineer Board. 
Report 8U Disassembly and Loading of the LeTourneau Model L5 
Carryall Scraper for Air Transport in the C-T7 Cargo Plane, dated 
12 May 19U, 

■ 

■ 

y 

» 

- 
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c.  In addition to the equipment items considered herein, 
many other standard Engineer items of equipment can be loaded. 

VI. RECOMMENDATIONS 

10. Recommendations. It is recommended that in any equipment 
list for a unit transporting its equipment by air, provision should 
be made for the airborne model of the bituminous distributor, and for 
the factory-supplied conversion kits for the 2-|-ton dump truck. 

1 

Submitted by: 

John S. Carothers 
n.ior, Corps of Engineers 

Chief, Air Trinsport Section 

"everly 
_j*/Col., Oorpa of Engineers 

Chief, I echnnical Equipment Ernnch 

rword 

N 
Lt, Colonel, Corp« of Enr'necvr 
Director, Technical Division III 
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WAR DEPARTS 2» T 
0PPIC3 OP THE CHIEF OF ENGINEERS 

WASHINGTON 

i 

CE(20 Apr 44) 
SPENS 
400.1 (GNS 355) 

eO April 1944 

Subject:    Air Transport of Standard Engineer Equipment 
(work Order No. DME 3388) 

Tot The President 
The Engineer Board, 
FORT BELVOIR, VIRGINIA. 

1.      In Work Order No. DEE 3025 dated 14 September 1943, and 
supplement No. 1 thereto, dated 1 October 1943, there was established 
the initial list of fourteen (14) item* of equipment and five (5) 
types of aircraft to be oonsidered in the study of disassembly,  load- 
ing, unloading and reassembly of engineer equipment for transport by 
air.    In compliance with various subsequent requests, additional items 
have been authorited in Work Orders No. DME 3167 dated 9 December 1943, 
WE 31S3 dated 18 December 1943, EtiE 3275 dated 16 February 1944, 
EUB 3336 dated 23 Maroh 1944 and EKE 3667 dated 13 April 1944, to the 
extent that the current list oontains twenty (20) items of equipment 
and six (6) types of aircraft as follows: 

a.      Equipment 

(1) Tractor, Crawler Type, Diesel,  ««/Angledoter, 
80 DBHP Caterpillar, kodel D-7. 

(2) Scraper, Self-Loading, Towed Type, Cable Opera- 
ting,  8 Cu. Yd.   (Struok) LeToumeau Model LS, 

(3) Grader, Road, Motorized, Diesel Engine Driven, 
12 Ft. koldboard, Caterpillar model 12. 

(4) Crane, iraotor Operated, Kon-revolving, 40,000 
Pound capacity at 10 Foot Radius 20 Foot Boom, 
Lei'ourneau ...oriel «i-20. 

(5) Crane, Truck Lounted, Gasoline Driven, 3/8 Cu. 
id,, ^uiokway uodel K. 

(6) Truck, Dump, 2-1/2 Ton, 6x6. 

(7) Grader, Road, Tewed, Leaning ..heel,  Hand Con« 
trolled,  12 Foot Lsoldboard, Adams kodel 124-S. 

\ 
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(8) Roller, Road, Towed Type Sheepsfoot, Two-Drum-in- 
Line,  LeTourneau Model W-2, 

(9) Compressor, Air, Trailer Mounted, Steel Wheels, 
Diesel Engine Driven,  315 C.F.M., Ingersoll-Rand, 
kodel No. 1K-315. 

(10) Roller, Road, Towed Type »»heeled Rubber Tired, 
13 Tires,  m. Bros, kodel 67W. 

(11) Roller, Road, Gasoline, 3-Wheel, 10 Ton, Gallon 
Model "Chief". 

(12) Roller, Road, Powered, Gaseline, 2 Axle Tandem, 
5-8 Ton, Buffalo Springfield, Model KT16, 

(13) Distributor, Bituminous Material, Trailer Mounted, 
1250 Gallon, Etnyre Model MX, Style RE. 

(14) Traotor, Crawler Type, Diesel, w/Angledoter, 113 
DBHF, Caterpillar -odel D-S. 

(15) Traotor, Crawler Type, Diesel, w/Augledo«ert   55 
DBRP, Caterpillar Model D-6. 

(16) Truck, Fire, Pewered, Crash, Class-135 Complete 
w/Equipment. 

(17) Crushing and Screening Plant, Gravel and Book, 
2 Units,  Gasoline Engine Driven, Semi-trailer 
Mounted, with Dollies, 25 Cu. Yd. Per Hour, 
Iowa Mfg. Co., Model 25 Cu.Yd. 

(18) Traotor, Crawler Type, Diesel Engine Driven, 
35*40 DBRP,  kigid. Complete with Loader Bucket, 
Cable 0per»t«d, Front Mounted, 3/4 Cu. Yd., and 
Dozer Attachment, Caterpillar kodel D-4, 60" Gage, 
Traokson Trax-oavator kodel T-4, and Tracksen DOEer 
Attachment.    (Notet    Non-Standard Attachments). 

(19) Grader, Road, motorized, Diesel in gine Driven, 
12-Ft. Moldboard, Gallon Model 101-D. 

(20) Grader, aoad, kotorized, Diesel Engine Driven, 
12-Ft. boldboard, Adams Model 612. 

; \ 
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b.  Types of Aircraft. 

(1) C-47 
(2) C-54 
(3) C-46 
(4) C-87 
(5) CG-13 
(6) C-82 

2*  In view of the urgent need that information resulting from 
the study be made available for distribution, and in view of the 
probability of further expansion of the study, it becomes necessary 
that reports be prepared on the basis of the presently authorized 
list detailed in the preceding paragraph, and that the publication 
of these reports shall not be delayed by reason of consideration of 
items other than those now authorized. 

3. Therefore, the Engineer Board is directed to« 

a. Prepare and publish an addendum to the report "Disas- 
sembly and Loading of Standard Engineer Equipment for Transport in 
the C-47 Cargo Plane" (dated 24 January 1944) which will include the 
result« of study of eaoh of those items of equipment listed in para- 
graph la above, not covered by the original report. 

b. Prepare and publish reports, similar in form to the 
report "Disassembly and Loading of Standard Engineer Equipment for 
Transport in the C-47 Cargo Plane" (dated 24 January 1944) covering 
eaoh of the following types of airoraft; C-54, C-46, C-87, CG-13 
and C-82. Each of these reports will inolude the results of the 
study of each of the items of equipment listed in paragraph la 
above, for transport in the &'ibjeot types of airoraft. 

o.  Publish the reports and the addendum specified in 
the preceding sub-paragraphs at the earliest possible date without 
hindranoe or delay due to inolusion therein of ic«m3 other than 
those presently authorized and listed under paragraph 1 above. 

4. It is requested that one hundred ana fifty (lot)) copies 
of eaoh of the reports and of the addendum required under the pre- 
ceding paragraph, be furnished this office for distribution. 

6. Hi a memo to the Chief, Training Branoh, War Plans Divi- 
sion dated 11 February 1944, subject "Teohnical Bulletin on Disas- 
sembly and Loading of Standard Engineer Equipment for Transport in 

the (M7 Cargo Plane", this office requested that a Teohnical 
Bulletin be prepared by the Engineer School from data oontained in 
the subjeot report and published in quantity, for wide distribution., 

and also requested that the Engineer Sahool cor.taot the Engineer 

i 
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Board direct^ « all matte» *c«JÄfftS^Ä 
arrangement, have .Inc., been £dJh

f
e
or

re*ort8 «a addendum to be 
prepared from data "»tajM« »^* J 
prepared in accordance with paregrapn 

By order of the Chief of Engineer.! 

/a/william J. New 
A/rtllAiai J. NB»» 

Lt. Col., Corp. of aa6i»««re» . 
rhl«f    Equipment Development Branoh, 
^JnierJngTd Development üivi.ion. 
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APPENDIX B 

t 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE TRACTOR, 
CRAWLER TYPE, DIESEL-EHGINE-DRIVEN, 36-40 DBHP, 
44-INCH GAUGE, CATERPILLAR kODEL D-4, WITH ANGLE- 
DOZER, LETOURNEAU CE 4, AND POWER CONTROL UNIT, 
LETOURNEAU T4 

I 
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1. General. The total weight of the Caterpillar D-4 is 15,987 
pounds« It requires two C-46 oargo planes for transportation. 

2. Dismantling. Following are the only pieces which need be removed 
from the D-4 in order to load it: 

(1) 
(2) 

(3) 
(4) 
(5) 
(6) 

(7) 
(8) 

Dozer blade 
Yoke and sheave 
Rear "A" frame 
Front "A" frame 
Box beam 
Two tracks 
Two track roller frame assembly and covers 
Two track roller frame assemblies. 

3. Loading. A special sled should be constructed for load No. 1« 
This piece weighs 8,365 pounds, and must be carefully handled while loading. 
The runners for the sled must be at least nine feet long, and it is recom- 
mended that the runners be equipped with a metal cover order to facilitate 
moving the load forward into its proper position. Metal tracks on the 
plane floor will also help reduce the sliding friotion of this load. Plenty 
of heavy grease must be used under the run: ers while pulling the sled forward* 

4. Man-Houra. A crew of six men worked the following hourst 

A 
- 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

2 men 
4 men 
4 men 
2 men 

8 mh 
28 mh 
22 mh 

9 mh 
67 mh 
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FIG. 17   MOCK-UP LOADED 

PLANE NO. 1 

I tar 

D/, I less items removed p.nd placed ir. load no. 2 

Lo^in.-; 

4 ren - 12.0^ rran-hoitrs 

„'eight 

8365 

gplflaälflg 

A men - 10.00 nmr.-hours 
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FIG. 19   HOCK-UP LOADED 

■ j. ^ 

Yoke tiiJ sheave 
Real- "A" ft-wre 
Front "A"  fraire 
BOK bens: 
T.vo tricks 
•ao track roller frnro ass*rb]y eni covers 
rsro tr«cjf roller fYare aesenblies 

kyvUr.r 

4 nen - 16.00 nan-hourc 

Total 

Vnlondinp 

/, • en - 12.00 win-hours 

Weicht 

11 SO 
950 
345 
4J0 
77 

2120 
20 

2520 
7^22 

\ 
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APPENDIX C 

DISASSEMBLY, GROUPINGS, AND LOADING OP THE TRACTORi 
CRAWLER TYPE, DIESEL-ENGIN&^RIVBN, 56 DBHP, CATER** 
PILLAR MODEL D-6, WITH TRAILBUILDER, LAPLANT-CHCATE 
R-61, AND POWER CONTROL UNIT, LETOURNEAU R678 

' 
A 

• 

- 

. 
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1. Gengral, Total weight of the D-6 Catarpillar traotor la 24,665 
pounds, ana it requires three C-46 cargo plane» for transportation. 

2. Dismantling. In disassembling the D-6, use ttie following sequence: 

(1) Blade and yoke as one unit   (11) 
(a) Separate blade from yoke 

(2) Break and lay out traoks   (12) 
(3) Engine hood 
(4) Bleed hydraulic system 
(6)    Blade lift meohanism 
(6)    Radiator guard plates 
(?) Radiator screen (15) 
(8) Radiator (14) 
(9) Crankcase guard platea     (16) 
(10) Hydraulic lines (2)       (16) 

floor boards and dash board 
side plates (7 pieoes) 
Restore, as one unit, seat 
frame, fuel tank, running 
boards, lights, tool box, 
and hydraulic oil teak and 
▼air», 
Traok roller frame guards (2) 
Power control unit 
Iraok roller frame assemblies 
Traoks 

(2) 

3. JSüJijäLi A sled ■* *•*«* *k feet long is necessary to distribute 
properly the 8.776 pound weight of the engine and frame group. Reduce 
friction by metal facing the sled runners and greasing the plane floor. 

£* y28^ b# i0,d#d» &8 thoin in Pl6- Z0> * P*"ln8 ™ yoke leg 
through the door toward the rear of the plane and then by bringing the 
seoond yoke leg into the plane by pulling the yoke forward into loaded position. 

"-11 owing period"» t 4.  Uan-P -s,  » r  ->f ** r-*r <»«-Ved +v 

Disassembly 
Loading 
unloading 
Reassembly 
Total 

Approximate total time In preparation of equipment for flight 
is 9 hours and for operation after landing is 11 hours. 

3 men 24 mh 
4 men 26 oh 
4 men 20 mh 
3 men 30 mh 

I'M mh 

A 

- 

no. 20.    LOADIHG THI TOO 
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FIG. 22 MOCK-UP LOADED 

It« 

PLANE NC. 1 

Tracks (2) 
Track rollen: frame assemblies (2) 
Track roller frame guard« (2) 
Radiator and supports 
Radiator guard 
Radiator guard plate 

Loading 

4 men - 8.00 man-hours 

Total 

Unloading 

Weight 

3520 
4620 

40 
196 
133 

1556 

4 aen - 6.00 man-hours 
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FIG. 24    MOCK-OP LOADED 

PLANE NO.  2 

It« 

Bigine and frame aaaembly 
Hood 

Loading 

4 men - 8.00 nan-houra 

Walght 

8775 
—Si- 

Total 8834 

Unloading 

4 sen -6.00 Ban-hour« 
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FIG. 26 MOCK-UP LOADED 

PLANE NO. 3 

Item Weight 

Yoke 1350 
Blade and 2 aid« «ras 2035 
Crankeas0 guard plate« (2) 378 
Running boards, fuel and hydraulic tanka, headlamp 

aseenbly 853 
Blade lift mechanian 945 
Hydraulic lines (2) 38 
Power control unit 1485 
Radiator guard, screen and 2 side plates 191 

Total       7175 

Loading 

L B&i - 10.00 nsc-houra 

unloading 

4 «en - 8.00 cac-hours 
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APPENDIX D 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE TRACTOR, 
CRAWLER TYPE, DIESEL-ENGINE-DRIVEN, 80 DBHP, CATER- 
PILLAR MODEL D-7, WITH ANGLEDOZER, LETOURNEAU WCK7, 
AND POWER CONTROL UNIT, R 7 

-55- 

i 

J\ 

- 



. . 

1«  General« The total weight of the D-Y Tractor is 33,015 pounds, 
and it requires four C-46 oargo planes for transportation« 

2«  Dismantling» Since the engine and transmission can be loaded 
as a unit, and need not be dismantled, there were no difficulties 
encountered in disassembling the tractor in the following sequence» 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

Blade and side arms 
Yoke 
"C" frame 

Rear "A" frame and ridge beam 
Front power control unit 
Crankcase guard plates 
Hood and side panels 
Radiator and guards 

. . Air Filters 
(10) Starting engine 

(11) Track roller frame guard plates 
Tracks (break and lay out) 
Rear power control unit 
Track roller frame assemblies 
Drawbar group 

Final drive housing and sprockets 

*    * 
(12) 
(13) 
(14) 
(15) 
(16) 

3«  Loading« The yoke of the angledozer is too large to load as 
one pieoe and must be cut in two (See Fig« 37). By cutting the yoke 
20 inches from the center line as shown, the cut will miss both the 
external and internal reinforcing bars« 

The loading of the engine-transmission group is shown in Figs« 
27 and 28« The minimum length of the sled for this group is 10 
feet« 

4. Kan-Kours.    A crew of four men worked the following hours, 

Cutting yoke 
Dismantling 
Loading 
Unloading 
Reassembly 
Welding yoke 
T~4. 

1 man 
2 men 
4 men 
4 men 
2 men 
2 men 

* mh 
56 rah 
36 mh 
32 mh 
54 rah 
4 rah 

1Ö2J- mh 
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FIG. 27 ENGINE-TRANSMISSION GROUP ON SHEARS READY 
TO BE TILTED INTO THE DOOR 

FIG. 28   ENGINE-TRANSMISSION GROUP READY TO SET 
DOWN INSIDE DOOR 

r 

-i 
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FIG. 30   MOCK-UP LOADED 

PLANE NO. 1 

Item 
Weight 

Tracks 
Track roller fVame assemblies 
Crankoaaa guard plat©« 

Total 

5050 
2835 
610 

8495 

Loading Unloading 

4 men - 8.00 nan-houra 4 nan - 8.00 man-hour« 
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FIG. 32   MOCK-UP LOADED 

PLANE NO. 2 
Item 

Bquilizer spring 
Radiator with grill and guard 
Drive sprockets »nd final gear housing 
•C* frame group 
Track roller frame assembly 
Starting engine 
Power control unit 

Loading 
4 MB - 12.00 man-hours 

Weight 
800 
575 

1520 
750 

2835 
%0 

Total 8760 
Unloading 

4 men - 12.00 man-hours 
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FIG.  3U   MOCK-UP LOADED 

PLANE MO. 3 

It«. Weight 

Bagine and transmission assembly 8330 

Loading Uploading 

4 men -8.00 man-hours « men - 8.00 saan-hours 
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FIG. 36    MOCK-UP LOADED 

PLANE NO. U 

Jtm 
Front winch with cover 
Drawbar group (2 pea) 
Rear "A" frame with ridge bean attached 
Doser Blade 
Track roller frame cover guards 
Yoke (2 pea) 
Seat,  fender, and fuel tank assembly 
Hood 
Box containing: 

Gaskets, fan wheel and belts, bolts and 
nuts, air cleaner, sprocket holder assembly, 
floor boards, power control unit lever, 
track pins 

Total 

Loading 

4 nan - 8 aan-hours 

Weight 
570 
430 
160 

2480 
300 

1670 
627 
58 

mo 
Unloading 

4 men - 4 Dan-hours 

-6> 
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DISASSEMBLY,  GROUPINGS, AND LOADING OF THE 
TRACTOR, CRAWLER TYPE, DIESEL-ENGINE-DRIVEN, 
113 DBHP, CATERPILLAR ÜODEL D-8 WITH ANOLE- 
DOZER, LETOURNEAU CKD 8, AND POWER CONTROL 
UNIT, R8 

_s— 

f, 

' N 

1 

' 

•, 

i - 

■t 

. 

: 
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It      General« The total weight of the D8 is 42,048 pounds, and 
requires five C-46 oargo planes for transportation« 

2«  Dismantling« In order to load the doser yoke it must first 
be cut in tiro pieces. Figs« 41 and 52 show the out and subsequent 
weld, and Fig« 52 gives the detailed dimensions and location for 
the cut and weld« Following is the proper sequtnce of disassomblyj 

V 

Belly pan 
Radiator and support arras 
Clutch assembly 
Engine assembly 
Exhaust and oil cleaner 
extension 
Instrument panel 
Track roller frame assemblies 
Equaliser spring assembly 
Frames 
Sprocket covers 
Drawbar assembly 
Control levers 

3. 
the engine group, and the transmission group« The 3led for the 
engine must be at least six feet long, and the sled for the trans- 
mission at least nine feet long for proper weight distribution«, 
Fig, 39 show« the transmission mounted on a specially designed 
sled and fastened to it by means of strap iron anchors* As in 
loading any other heavy pieces, these two groups will hav» to be 
handled oarefully. The transmission is especially heavy,  ,8373 
pounds, end it is rscommended that metal runners be used on the 
sled and metal tracks on the plane floor, lubricated with plenty 
of heavy grease, in order to facilitate pulling the sled forward 
into position« Figs« 39 and 40 show the transmission being loaded. 

4.  Han-Hours« A crew of eight men worked the following hours« 

(1) Cables (13) 
(2) Radiator (14) 
(3) Yoke (15) 
(4) Ridge beam (16) 
(5) Front nA" frame (17) 
(6) Front winch guard support 

(7) Rear "A" frame (18) 
(8) Hood (13) 
0) Seat und fuel tank (20) 

(10) Power control unit (21) 
(U) Running boards (22) 
(12) Tracks (23) 

(24) 

Loading« Two pieces of the D8 will 

I 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

4 men 
4 men 
4 men 
4 men 

77 mh 
68 mh 
56 mh 
78 mh 
279 mh 

-69- 
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FIG. 38 SPECIAL SLED FOR D-S TRANSMISSION 

j 

FIG. 39 TRANSMISSION MOUNTED ON SLED 
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FIG. 38 SPECIAL SLED FOR D-8 TRANSMISSION 

FIG. 39 TRANSMISSION MOUNTED ON SLED 
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FIG. 40 TRANSMISSION GROUP BEING LOADED 

FIG. a CUT IN D-8 YOKE 
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Iten. 

Two tracks 
Drawbar 
Two frames 

FIG. O   MOCK-UP LOAEED 

FLAIS NO. l 

Loading 

4 nen - 8.00 nan-hours 

Je j ffht, 

*600 
780 

TotPl rl?0 

A i:en - 6,0*1 unn-hours 

«J 
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Item 

FIG. U5   MOCK-UP LOADED 

PLANE NO.  2 

Two track roller frames 
Two running boards 
Rox of parts including: 

Huts and bolts and sprocket covers 

Loading 

U men - 8.00 man-hours 

■VeiKht 

?120 
329 

Total 

'Tnlondlr-g 

U nen -6.00 man-hours 

3689 
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FIG. tf   MOCK-UP LOADED 

PLANE NO. 3 

Item 

Transmission group 

Leading 

4 men - 16.00 man-hours 

mm 
8648 

Unloading 

4 men - 16.00 man-hours 
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FIG. 19   MOCK-UP LOADED 

HAIE TO. 4 

Item 

Radiator 
Equalizer spring assembly 
Engine group 
Eelly pan 
Box containing: 

Exhaust extension 
Foot brake pedal 
Fender brackets 
Driving clutch 
Rear winch drive shaft 
Instrunent panel 

L£aÜE£ 

4 men - 20.00 man-hours 

Total 

'./eight 

675 
1U0 
5110 
810 

124. 
CA89 

Unjondipn 

4 men - 16.00 man-hours 

- 

-81- 
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FIG.   51   MOCK-UP LOADED 

PLANE NO.  5 

Rear winch power control 
Yoke (2 pieces) 
Dozer blade 
Front nA" frame 
Seat with fuel tank 
Rear nAn frame 
Hood 
Ridge beam 
Box 

toeing 

4 wen -16,00 man-hours 

Total 

lei 

1540 
1990 
2830 
680 
UO 
125 
95 
127 

8042 

4 men - 12.OC man-hours 
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APPENDIX F 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
GRADER, ROAD, MOTORIZED, DIESEL-ENGINE-DRIVEN, 
12-FOOT MOLDBOARD, CATERPILLAR MODEL 12 

-85- 

V 



1, General. The Caterpillar No. 12 motor grader weighs 28,280 pounds, 
and requires three C-46 oargo planes for transportation. 

2. Dismantling. A convenient sequence for disassembly followst 

1 

(2) 
(3) 

(«) 
(5) 

«) 
(?) 
(8) 
(9) 

Moldboard, circle and blade assembly 
Scarifier and scarifier drawbars 
Scarifier gear box and arms 
Hood, hood door groups (2), and air cleaner 
Engine 
Cab floor boards 
Transfer oase, differential, tandem drive group w/4 wheels 
Remove wheels from tandem drive group (See 7 above) 
Front steering mechanism, wheels and leaning vheel control box 

(10) Lenaing wheel control bar 
(11) Starting engine gas tank 
(12) Control handles and back of seat 

3.  Loading. The frame must be loaded cab end first, as shown in Fig. 53. 
The engine should be bolted to its sled before loading. A staid ard sled is 
used at the front end. 

4»  Man-Hours. A crew of eight men worked the following periods» 

Disassembly 4 men 30 mh 
Loading 4 men 24 mh 
unloading 4 men 24 mh 
Reassembly 4 men 32 mh 
Total 110 mh 

■' V 

Sight men can prepare the grader for flight Ln approximately 12 
hours. It will require about the same time for a similar crew to put the 
machine in operation after the landing. 

■ 

FIG. 63.    FRAiiE BEING UADED 
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FIG.   5U    MOCK-UP LOADED 
- 

PLANE MO. 1 

It— Weight 
*«■• 5675 
Front steering mechanism, wheels, leaning wheel 

control box 1720 
Leaning wheel control bar MO 

Total     7585 

Loading 

-10.00 man-houra 

unloading 

A aen - 8.00 man-hours 
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FIG.  56   MOCK-UP LOADED 

PUNE NO. 2 

Scarifier gear box and area 
Rear wheels (4) and rla assemblies 

Loading 

4 «en - 6.00 nan-hours 

Weight 

Tittle» drive, transmission, transfer ease and skid 6280 
. 610 

Total 

unloading 

4 «en - 6.00 man-hours 

1120. 
8010 
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FIG.     58    MOCK-UP LOADED 

PLANE NO.  3 

Jtom 

Bagine 
Hood, hood door groups (2), air cleaner 
Moldboard, circle and blade assembly 
Scarifier and scarifier drawbars 
Starting engine gas tank 

Loading 

U men - 8.0C man-hours 

Total 

Weight 

3720 
312 

2910 
630 
120 - 

^7692 

Unloading 

4 nen - 6.00 nan-hours 
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APPENDIX G f 

THE DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
GRADER, ROAD, MOTORIZED, DIESEL-ENGINE-DRIVEN, 
12-FOOT MOLDBOARD, GALION MODEL 101-D 

v. 

I 

• 

.95- 



1«  General» The Galion Model 101-D motor grader weighs approxi- 
mately 22,500 pounds, and requires tiro and tiro thirds C-46 planes 
for transportation« 

2«  Dismantling« Following is the proper sequence for disassembly« 

(1 
(2 
(3 

(4 
(5 
(6 
(7 
(8 
(9 

(10 

Cab 
Moldboard 
Drain and disconnect hydraulic system at control manifold 
and pump 
Cirole 
Scarifier 
Scarifier hang rods and lift shafts 
Front wheel assembly 
Engine 
Remove rear wheels from tandem 
Cut frame behing dashboard (See Figs« 60 and 67) 

In reassembly the leaning wheel control rod, inner half, is 
inserted behind the king pin before mounting the front wheels. 
Except for this, reassembly is accomplished by reversing the above 
sequence« The frame is welded as shown in the sketch. Fig« 67« 

3«  Loading. The front part of the frame is the most diffioult 
piece to load« Fig. 69 shows this assembly going through the door» 
Standard sleds are used under eaoh end« 

Since the cab is not taken along on an airborne mission, no 
provision is made for it in the load groupings« 

4«  Man-Hours« A nine-man crew worked tho following periods $ 

28 mh 
I mh 

16 mh 
12 mh 
2 mh 

28 mh rara 

Disassembly 4 men 
Cutting 1 man 
Loading 4 men 
threading 4 men 
Welding 1 man 
Reassembly 4 men 
Total 

Approximate Total time In 

For flight 9 men 
For operation 9 men 

10 hrs 
9 hrs 

-97- 
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FIG.   59   FRONT FRAMH BEING LOADED 

FIG. 60   TTLD CM PR&!ffi.    HOTF ÄIWUHQtlQ FISHPLATE. 
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FIG. 62    MOCK-UP LOADED 

PLANS NO. 1 

Front wheel asseably 
RMT wheels (2) 
Front f raae 
Rear fraae 
Floor boards 

Loading 

4 Mn - 8.00 Ban-hours 

Total 

Weight 

1125 
560 

4330 
2260 

130 
^40T 

Unloading 

4 «on - 6.00 ean-houra 
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FIG.  64.   MOCK-UP LOADED 

PLANE NO. 2 

US flight 

Tand« and transmission 
Cixcl« 

Total 

6300 
2020 
8320 

IJP^MJ?« Unloading 

U MO - 4.00 marv-hours U nen - 3*00 man-hour« 

. 

-103- 
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FIG. 66   M0CK4JP LOADED 

PLANE NO. 3 

urn Wfitf* 

Engine 
Rear wheels (2) 
Tie roda 
Scarifier 
Miacellaneoua 
Moldboard 

Total 

2980 
560 
40 

742 
392 

1000 
5714 

Loading Unloading 

4 »en - 4.00 Miwhourt 4 aen - 3.00 «an-hour« 
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APPENDIX H 

THE DISASSEMBLY, GROUPINGS, AND LOADING OF 
TEE GRADER, HOAD, MOTORIZED, DIESEL-ENGINE« 
DRIV2J,  1S-FCOT MOLDSOARD, ADAMS MODEL 512 

V 

«8- 

< 

-107- 
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Li  General» Total weight of the Adams 512 motor grader, as pre- 
pared for air transport, is approximately 24,410 pounds, and re- 
quires three C-46 cargo planes for transportation. 

2*  Dismantling. There are no difficulties in disassembly or 
reassembly. Proper Bequenoe for disassembly ist 

(1) Scarifier 
(2) Uoldboard 
(3) Circle assembly 
(4) Fuel tank 
(5) Tool box and battery box 
(6) Disconnect all univorsals at control boxes 
(7) Remove all control rods from frame 
(8) Cab 
S9) Remove cross member from rear end of frame 

(10} Blook up frame and roll out tandem, transmission and 
engine as one unit» 

(a) Remove engine 
(b) Remove tandems (drain oil) 

(11) Front wheel assembly 
(12) Remove all gear boxes 

3» Loading» The frame, which requires a special sled (See Fig» 
5), is loaded rear end first, as shown in Fig. 68» Note that the 
frame is mounted upside down on the sled» 

In loading the engine, the exhaust pipe must be removed 
before the assembly will pass through the door» To facilitate 
lifting this assembly into the plane, "eyes" as shown in the 
sketoh. Fig» 76, should be attaohed» 

4.  Man-Hours. A crew of eifht men worked the following periodss 

disassembly 
Loading 
Unloading 
Reaseembly 
Total 

S men 
4 men 
4 men 
4 men 

30 rah 
30 rah 
24 rah 
48 rah 

132 mh 

Approximate total time in preparation of equipm&nti 

For Flight 7 men    11 hours 
For Operation after Landing  3 men     13 hours 

-309- 
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FIG. 68 FRAME BEING LOADED 

FIG. 69 CONTENTS OF MISCELLANEOUS PARTS BOX 
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PIG.  71    MOCK-UP LOADED 

PLANE NO. 

Tande« 
Transmission 
Fuel tank and fuel 
Tande« 

Loading 

4 Mn - 8.00 Ban-hours 

1 

Weight 

2580 
3070 
420 

2580 _ 
Total           8550 

Unloading 

4 men - 6.00 »an-houre 
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FIG.  73    MOCK-UP LOADED 

PLANE NO.  2 

I tea 

Scarifier 
Scarifier lift gear box 
Tool box 
Battery box 
Fraae 
ELad» 
Bod of f MM 
Right and left blade lift gear boxee 
Circle aide shift 

L<»dlj^ 

4 «en - 10.00 aan-houra 

Weight 

530 
450 
uo 

60 
3800 
1060 
205 
630 

Total J7* 7250 

unloading 

- 8.00 sar »-hour» 
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FIG.  75    MOCK-OP LOADED 

PLANE NO.  3 

- 

Wjdght 

login« 2975 
Front wheel aasembly 2000 
Circle reverse 1985 
Cab 1000 
Miscellaneous boxt    »teering wheol and ecntrol rod; 

throttle control cable; control rods for scarifier, 
circle side shift, blade lift,  circle revere«, lean- 
ing wheel, gear shift; power take off shaft; brake 
and clutch shafts and pedals; steps; steering control 
gear boot; oab side guards; roar hitch cover plate, 
and scarifier teeth (11) 650 

Total        . 8610 

Loading 

- 12.00 nan-hours 

Unloading 

4 men - 10.00 »an-hours 

-117- 
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I ' APFSNDIX I 

THE DISASSEMBLY, GROUPINGS, AND LOADING OF 
THE GRADER, ROAD, TOTJED, LEANING WHEEL, HAND 
CONTROLLED, 12-FOOT KOLDBOARD, ADAMt, MODEL 
NO. 124-S 

* 
; V 
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1. General. The Adams 124-S road, towed grader weighs approximately 
12,000 pound's and requires one and one-half C-46 cargo pianos for trans- 

poration. 

2. Dismantling» There are no disassembly difficulties; uee the 

following sequence: 

(1) Scarifier assembly 
(2) Disconnect blade lift arms from drawbar links 
(3) Blade lift spring assembly 
(4) Circle, moldboard and blade assembly 
(5) Operating hand wheels (3) 
(6) Front wheel and tongue assembly 
(7) Operator's platform 
(8) Rear wheel group 

3. Loading. There are no particular loading problems. Fig. 77 shows 

the manner in which the frame is loaded. 

4. Han-Hours.    A crew of eight men worted the following periods, 

Disassembly 
Loading 
Unloading 
Reassembly 
Total 

4 men 
4 men 
4 men 
4 men 

6 mh 
10 mh 

7 mh 
8 mn 

51 mh 

Approximate total time in preparation of equipment: 

For Flight - 
For operation - 

8 men 
8 men 

3 hours 
3 hours 

FIG. 77.    FRAJE BEING LCADED 
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FIG. 79   MOCK-UP LOADED 

PLANE NO. 1 

Frame aaaenbly 
Rear «heel group 
Front wheel asseahly and tongue 
Scarifier group 

Loading 

4 MO - 6.00 Mn-hours 

f eight 

3835 
U20 
1920 

8260 Total 

unloading 

- 4.00 aan-houra 
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FIG.  81    '.'OCK-UP LOADED 

PLANE NO. 2 

Item 

Circle, moldboard tod blade assembly 
Operator's platform 
Operating hand wheels 
Blade lift spring assembly 
Tongue steering shafts, rear leaning wh^el shaft, 

and front leaning wheel control rods 
Miscellaneous:    circle reverse gear box, rear 

leaning wheel control box, universal and shift 
transmission assembly for 3-1 control 

Total 

Loading 

U men - £.00 man-hours 

Weight 

2910 
120 

75 
215 

115 

275 
ISO 

Unloading 

4 men - 3.00 man-hours 
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APPENDIX J 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
CRANE, TRACTOR-OPERATED, NON-REVOLVING, 
40,000-POUND CAPACITY AT 10-FOOT RADIUS, 
20-FOOT BOOM, LETOURNEAU MODEL M-20 

  ,.w, _ 

I' 

V A 
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1»  General» The LeToumeau 20-ton tractor crane neighs 7,730 pounds 
and requires one C-46 cargo plane for transportation. 

2. 
man I er: 

Dismantling. The crane is prepared for loading in the following 

V 

(1) Rewind all cable on tractor drums 
(2) Remove left and right boom members and center spacer 
(3) Remove head structure and balance beam 
(4) Remove /heels 
(5) Disconnect tongue from tractor 

3. Loading. There are no loading difficulties. Each assembly loads 
into the plane in a straightforward manner. 

4. Man-Sours. A crew of seven men worked the following periods: 

Disassembly 3 men 6 mh 
Loading 4 men 6 mh 
Unloading 4 men 6 mh 
Reassembly 3 men 4 mh 
Total tZ ran" 

Seven men can prepare the crane for flight in about three hours. 
It will take approximately the sane time to put the crane in operating 
order after the landing. 
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FIG.  83    'ICCK-'JP LOADED 

PLANE NO» 1 

Itea Wolgbt 

Wheslu  (2) 1850 
Cable 235 
Hook aneare block 320 
BOOB group 2280 
Tongue group 2180 
Balance beam 100 
Center brace, boon group 65 
Head group 700 

Tatal 7730 

Loading Unloading 

4 aen - 6.00 aan-boura 4 sen - 4.00 van-houre 
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APPENDIX K 

DISASSEMBLY, GROUPINGS,   AND LOADING OF THE 
CRANE, TRUCK-MOUNTED ON COLEMAN CHASSIS, 
GASOLINE-SNGINE-DRIVEN, 3/8 CU YD, QUICKWAY 
CONVERTIBLE UNIT MODEL E, VITH CRANE, DRAGLINE, 
SHOVEL, PILEDRIVER, AND CLAMSHELL ATTACHMENTS 
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1*  General« Total weight of the Coleman truck and Quickway 
convertible unit is approximately 33,000 pounds, and requires 
four C"46 planes for transportation« The trailer for the Quickway 
attaohments wae not included, since its value in an airborne mis- 
sion would not warrent the difficulties of transporting it# 

i 

2n  Dismantling» Since the crane is used in dismantling the 
truok, the Quickway is not disassembled until the Coleman is 
stripped down to the chassis. Support the rear end of the truck 
frame firmly with jacks to prevent tipping« 

a«  Here is the proper disassembly sequence for the Coleman 
druckt 

(1) 
(8) 
(3) 
(4) 
(5) 
(6) 
(7) 

(8 
(9 

<10) 

(11) 

fill 
(14) 

(Si 
(17) 

Drain radiator 
Hood and side panels 
Engine cover 
Fenders 
Spare tire and bracket 
Boom raok and radiator guard 
Disoonuect lines and wiring to cab at junction boxes 
located on the frame« Do not remove the intricate 
wiring from the instrument panel« The cranking en- 
gine wire that runs from the 12 volt magnetic switch 
is disconnected at the engine itself« Battery leads 
are not disconnected sinoe the battery box is an 
integral part of the frame« 
Gas tank 
Cab 
Radiator 
Control rods to front winch, 
and auxilliary transmission« 
removed from the D valve. 
Propeller shafts 
Engine 
Steering wheel and gear 

(At this point the Quickway is dismantled» See Par« b) 

Front wheel group 
Rear wheel group 
Rear bumper 

high and low ratio. 
Only the pedal is 

Air lines, front winch assembly, front bumper, and transfer 
case are not removed from the frame* Tape or tie air lines securely« 

b«  Use this sequence for dismantling the Quickway» 

!1) Crare hook assembly 
2) Crane boom 
3) Cab panels 
(4) Disconnect hydraulic and electrical lines 
(6) Engine 
(6) Gantry frame 
(7) Control cabinet 
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(8) Scarf tack welds betwuen hoisting unit and structural frame 
of Quickway platform 

(9) Hoisting unit 
(10) Cab platform, seat, and foot pedals 

3. Loading. There are no special leading difficulties. The truck frame 
is leaded flat, as sho'jm in FifT. 84. Yihen a loading pump is used, the front 
end of the frame may be rolled up the ramp on the front bumper roller. 

4. I'an-TIours. A crew of eight men vrorked the fallowing pericdßt 

Column Quickway 

Disassembly 
Loading 
Unloading 
Reassembly 
Totals 

4 men 20 mil 
4 men IG rah 
4 men I2vf mh 
4 men 24 mh 

74i-mh 

16 mh 
17-Jnh 
13 mh 

28 mh 
7<&mh 

It will take an 8-men crew approximately 16 hours to dismantle 
and lead this equipment, and about IS hours tc unload and reassemble it. 

FIG.  34.    TRUCK FRAVE BMIiG DADZD. 
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FIG. 87  REAR PART 
OF PLANE LOAD NO. 1 

FIG. 86  FRONT PART 
OF PLANE LOAD NO. 1 

f\ 

PLANE LOAD NO. 1 

Tool box w/batteries and spar» parts 
Truck engine and transmission 
truck radiator 
Front «heel group 
Rear wheel group 
Truck cab 

Tutal 

Weight 

375 
2060 

237 
2400 
2960 

■ yo 
8532 

Loading unloading 

U men - 7.00 man-hours        4 mm - 5.00 man-hours 
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IG. 89. FRONT PART 
OF PLANE LOAD NO. 2 

FIG.  90. REAR PART 
OF PLANE LOAD NO.2 

PLANE LOAD NO. 2 

Hg Weight 

Truck frame assembly 5230 
Crane boom 1360 
Gantry frame and tie rods 558 
Control cabinet 208 
Oas tank, steering «heel and shaft 172 
Propeller shafts and universal» 168 
Radiator grill 145 
Miscellaneous: saell gear cases and guards, clutch 

pedals and shafts, air cleaner, headlights, dash 
board, floor boards, spare tire bracket, air 
horn, battery carrier, etc. 313 

Total 8154 

Loading unloading 

4 Ben - 6.00 man-hours A men - A. 00 nan-hours 
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FIG. 93  REAR PART g 
OF PLANE LOAD NC. 3 

PLANE LOAD NO. 3 

Hoisting unit 
Qulckvay engine 
Qulckvay platfora, sett and foot pedals 
Spar« wheel and tire 
Operator'• eab 
Cab panels 
Fenders and hood panels 
Hook 
Cable 

Total 

Loading 

-7.00 Ban-hours 
-U3- 

Weight 

2910 
2010 
1800 
250 
185 
791 
162 

75 
200 

sysr 
Unloading 

-5.00 sjan-hours 

. 
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G. 95. FRONT PART 
OF PLANE LOAD NO. 4 

FIG. 96. REAR PART 
OF PLANE LOAD NO. 4 

PLANE LOAD NO. 4 

Item Weight 

Clamshell bucket I65O 
Dragline bucket 891 
Shovel dipper assembly 849 
Rack crowd dipper stick and shipper shaft assembly 807 
Shovel boom II64 
Drop hammer 1350 
Upper section lead 645 
Lower section lead 531 
Crane boom extension (5 foot), pile driver stiff legs, 

inner and outer pile driver catwalks 316 

8203 

Loading 

4 men - 8.00 man-hours 

Unloading 

4 men - 6.00 hours 
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APPENDIX L 

DISASSEMBLY, GROUPINGS, AMD LOADING OF THE 
BROCKHAY TRUCK CHASSIS (WLY BE USED IN PLACE 
OF THE COLEMAN TRUCK CHASSIS AS A MOUNT FOR 
THE QUICKWAY CRANE) 
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1. General. The total weight of the Brockway Truok is 20,886 
pounds, and it requires tiro and one half C-46 cargo planes for 
transportation. 

2. Dismantling. Much time can be saved in reassembly if adequate 
precautions are taken during disassembly. It is not necessary to 
remove the intricate wiring from the instrument panel of the truck» 
These leads may be disconnected at junctions boxes located on the 
frame. 

Care should be taken to prevent dirt from fouling the fitting, 
valves, and air lines of the compressed air system. Tagging the 
air lines will expedite reassembly. 

It can not be over emphasized that it is extremely easy to 
lose or damage the many parts on this truck, and the loss of just 
one part may deadline the truok during the time when it is most 
critically needed. 

Following is a convenient sequence of disassembly» 

(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 

(10 

(11 
(12 
(13 
(14 
(16 
(16 
(17 

(18 
(19 
(20 

(21 
(22 
(23 
(24 
(25 
(26 
(27 
(28 
(29 
(30 
(31 

Boom rest frame 

VTinch drive with universal 
Front winch assembly 
Front winch support 
Quickway crane unbolted and removed 
Upper and lower support tables for crane 
Rear bumpers 
Spare tire and carrier assembly 
Fuol tank guard panol 
Hood and two side panels 
Radiator shelf and guard 
Air cleaner 
Left fender and running board 
Right fender and running board with battorues (2) 
Floor boards 
Fuel tanks and fuel lines 
Disconnect wires and air lines 
Steering assembly 
Cab 
Radiator 
Operating levers, foot and clutch pedals 
Hand brake assembly 
Air tanks and air linos 
Uuffltsr and exhaust pipe 
Smurgency brake assembly 
Universal joints and drivo shafts 
Transfer case 
Engine 
Two rear wheel assemblies 
Front bumper 
Front wheel assembly 
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3*  Loading» The only place which will offer loading idfficulty is the 
truck frame. The easiest method found is to load it lying on its side* 
By placing the front end inside the door on a standard sled, and suspending 
the rear end with the shears or quickway crane, it will slide forward all 
the way into the plane. After the n ar and clears the door the frame should 
be laid flat, with a second sled under the rear end, and then pulled into 
position. 

4.  Man-Hours. A crew of eight men worked the following hoursi 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

4 men 
4 men 
4 men 
4 men 

72 mh 
44 mh 
44 mh 
72 mh 

232 mh 

. 
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FIG. 9*   MOCK-UP LOADED 

PLANE NO. 1 

Item 

Cab with air lines 
Front wheel assembly 
Frame 
Transfer case 
Front winch assembly 

Loadjj^ 

I* men - 16.00 man-hours 

Total 

unloading 

L, men - 16.00 man-hours 

height 

860 
2590 
3560 

510 
_Z59_ 

8270 
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FIG. 100    MOCK-UP LOADED 

FIAIE ::o. 2 

Rear wheel nsnerrbly 
Enpine wi tr.1nsr.is3 ion 
Hear r:he»l r».nsen:bly 

4 iren - 12.00 man-hours 

Tot*l 

"rJo.t(Ur,g 

4. ;-en - 12,00 man-hours 

27? 5 
•3210 
-TEL 
"7r'0 

i 
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FIG. 102   MOCK-UP LOADED 

FLAUE HO. 3 
Iter 

Air Tanks w/air hose 
Steerir.~ column 
.»'inch drive w/univwsal 
Foot pedal «/miscellaneous winch parts 
Loner TU      tcr £uard and front winch support 
t'ain ard      idliary gas tank 
uadiator and battery 
t uffler n/exhaust and spare wheel bracket 
Radiator puord 
Fendors ^2) and boon rack 
Control rod? «/electric wires and air lines 
Spare wheel assembly 
Tool kit with tools 
Running boards (2) 
Floor boards and cab side ranol3 
Propeller shafts and universal joint 
Hand lever assembly and air cleaner and bracket 
Kood and rear bur.perettes 
Crane nub-base support brockets 
Crane sub-base sur- ort 
Front bumper and pas tank supvort 
Enoreency bra!:e drum 

Total 

iTeinht 
a 

108 
55 
50 

313 
365 
255 
181 
108 
340 
75 

250 
26 

308 
90 

106 
122 
274 
310 
200 
193 
 25_ 

3335 

4 men - 16.00 ran-hoiu-3 

Unloadinr 

4 men - 16.00 ran-hours 
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DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
ROLLER, ROAD, TOWED, SHEEPSFOOT, 2-DRUM-IN- 
LINE, LETOURNEAU TYPE S, MODEL W2 OR TO 

f 

• 

I 
■ t 
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1. General. The total weight of the Shcepsfoot Roller is 6400 pounds, 
and it requires approximately tb-ee-fourths of the payload of one C-46 cargo 
plane. V»hen additional cargo is included to complete the full payload, 
it must be located so that the resultant eg of the whole plPne is between 
Stations 308 and 325. 

2. Dismantling. For convenient loading only the tongue need "be re- 
moved, and the tv<o sections separated. Both drums should be emptied. 

3. Loading;. Each section must be loaded -*n a standard type sled. 

4. Man-Eours. A crow of six men worked the following hours: 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

2 men 1 mh 
4 men 12 mh 
4 mon 12 mli 
2 men 1 ah 

STmTT 

PIG.  1C3.    DRUM SECTIÜW ON SLED 
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FIG.  105    MOCK-UP LOADED 

PLANE LOAD 

ISM 

DrtDB w/f«et and frame 
Drua w/feet and fran« 
Tongue group 

goading 

in - 12.00 man-hour« 

Weight 

3000 
3000 
400 

6400 Total 

goading 

4 nen - 12.00 Ban-hour« 
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APPENDIX N 

V 

I 
i 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
ROLLER, ROAD, TOWED, WHEELED, RUBBER-TIRED« 
IS TIRES, WILLIAM BROS MODEL 67-W "WOBBLE 
WHEEL" 

} 

■ 

• -"   
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1. General« The total weight of the Ttobble-Wheel Roller is 3510 
pounds, and it requires one third the payload of one C-46 cargo plane 
for transportation. 

2. Dismantling. In order to load the roller, the front wheel assembly 
with the bolster and drawbar must be removed, and the roller body must be 
out. Figs. 106, 107, 108 and 109 sl-.ow pictures of the cut and subsequent 
weld. Fig. 112 shows the detailed dimensions of the cut and weld. It is 
not necessary to remove the rear wheels for the cut, howover, care should 
be taken to protect the rubber from the molten metal. 

Tor reassembly, the following procedure is recommended: 

(1) Turn the two sections of the body upside down and carefully 
align them. 

(2) Tack them together all along the cut at 6 inch intervals. 

(3) Weld in place the seven outside straps. 

(4) Turn the two sections over, and weld the three inside 
straps in place. 

(5) Complete by welding tie entire cat inside and out. 

3. Loadin;»  No difficulty is encountered in loading. 

4.- Han-Hours. A orew of six men worked the following hourB: 

Dismantling 
Cutting 
Loading 
Unloading 
'••tiding 
Reassembly 
Total 

2 men 
1 man 
3 men 
3 men 
1 man 
2 men 

1 oh 
1 mh 
7imh 
4£mh 
4 mh 
1 mli 

13 mh 

-1^7- 
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FIG.  106    CUT OF ROLLER BODY NECESSARY FOR LOADING 

•\    *■» - Jifft   *. i      "' ' ^^^^  i ■'w -r ,r- *- x 

' I 

FIG. 107 ROLLER BODY WITH SMALL SECTION REMOVED 

-168- 



\ 

FIG. 108 ROLLER BODY WELDED AND REASSEMBLED 

FIG.  109   CLOSE-UP OF REINFORCING STRAP 
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FIG.  Ill    MOCK-UP LOADED 

It« 

Bolster with front wheels 
Large section of body with 5 rear wheels 
Small section of body with 2 rear wheels 

Total 

Weight 

1140 
1610 

760 
3510 

Loading 

3 men - 7.50 man-hours 

Unloading 

3 men - 4.5? '^n-hours 

-171- 



! ' 

i 

-172- 



APPENDIX 0 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
ROLLER, ROAD, GASOLINE-POWERED, 3-WHEEL, 
10-TON, GALION MODEL "CHIEF" 

V 

- 

-173- 
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1«  General» The total weight of the Gallon Roller is 19935 pounds, 
and it requires two and one half C-46 cargo planes for transportation» 

U 

2«  Dismantlingi 
loading: 

Oily the following piecee must be removed for 

(1) Cab 
(2) Front roller and yoke 
(3) Rear gear covers (4) 
(4) Rear scraper bars (4) 
(5) Rear wheels and ring gear 

\ 

' 
3»  Loading? In handling load No» 1, great care must be used, 
because the* unit is bulky and very heavy (8265 pounds). The great 
weight of this itam makes it difficult to pull forward into posi- 
tion after it has cleared the door» Therefore, it is recommended 
that the sler1 runners be plated with metal and that a metal track 
be laid on the plane floor for the sled. In addition, plenty of 
grease must be used under the runners» The sled for this load 
must be at least nine feet long in order to comply with floor 
loading limits» Figs» 113 and 114 show this heavy piece loaded» 

Load number three which consists of the two rear wheels 
weighing a total of 7390 pounds must be loaded on a sled at least 
10 feet long in order to distribute the weight properly» As shown 
in the mock-up load, Fig, 120, the two wheels are loaded one on 
top of the other» This method was preferred to loading them one 
at a time on separate sleds because it resulted in a considerable 
saving of time in loading and unloading» 

4«  Man-Hourg. A crew of six men worked the following hoursi 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

2 men 
4 men 
4 men 
2 men 

8 mh 
31 mh 
30 mh 

8 mh 
It mh 
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FIG. 113 ENGINE AND FRAME GROUP OF GALION ROLLER BEING LOADED 

FIG. LL4 ENGINE AND FRAME GROUP READY TO BE PULLED INTO PLACE 
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FIG.  116    MOCK-UP LOADED 

PLANE NO.  1 

Item 

Frame and engine assembly with scraper bars 
and gear covers 

Weight 

8265 

Loading Unloading. 

U men - 16.00 man-hours   U men - 16.00 man-hours 

i 
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FIG. 118   MOCK-UP LOADED 

PLANE NO. 2 

Item 

Front Roller and yoke 

Loading 

U men - 12.00 man-hourß 

Weight 

4280 

unloading 

4. men - 12.00 man-hours 
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FIG.  120   MOCK-UP LOADED 

PLANE NO. 3 

Item Weight 

Rear wheel 
Rear wheel and ring 

Loading 

pear 
Total 

Unloading 

3660 
3730 
7390 

3 men • - 3.00 mar i-houT8 3 ir en - 2.50 man- ■hours 

-in 3- 
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APPENDIX P 

DISASSEMBLY, GROUPINGS, AMD LOADING OP THE 
ROLISR, ROAD,  POWERED, GASOLINE,  2 AXLE TANDEM, 
5 TO 8-TON BUFFALO SPRINGFIELD MODEL KT-16 

; 

i 
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1.  General. The total weight of the Buffalo Springfield Roller 
is 12,231 pounds, and it requires one and one third C-46 cargo 
planes for transportation« 

2«  Dismantling« Following is a convenient sequence of disassembly» 

(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 

(10 

Operator's seat 
Engine covers and side panels 
Enrinj yover supports 
DifioGEgact wires from control board 
Uoty.- :. ■r.ti ol board 
Dr:!v> irill aJde covers 
Guilci.-. roll cover 
Dflve rc.il 
Guids roll 
Frame and engine are left as one group 

3«  Loading. The frame and engine grpup must be placed on a 
standard type sled, with the sled under the heavy end« Plenty 
of greaaa must be used to slide this group into position. Fig. 
121 and 122 show the frame and engine being loaded« 

4«  Man-Hour8« A crew of six men worked the following hours» 

Dismantling 
Loading 
unloading 
Reassembly 
Total 

2 men 
4 rcaa 
4 men 
2 men 

12 mh 
17 mh 
lO^mh 
12 mh 

-187- 
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FIG. 12/+   MOCK-UP LOADED 

tern 

PLANE NO. 1 

Guide roll 
Frame and engine 
t.'otor control board 
Drive roll cover 
Small parti, (under guide roll cover) 

Operator's seat 
Drive roll side covers 
Side panels (2) 
Engine covers (2) 
Engine cover supports (2) 
Box of bolts and nuts 
Scraper bars 

Load in,? 

6 men - 11.00 man-hours 

?eiflht 

2650 
4092 
225 
1200 

ML 
Total 

6 men - 8.50 man-hours 

8591 
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FIG. 121   FRAME AND ENGINE ON SHEARS 

,- ■ 

A 

FIG. 122   FRAISE AND ENGINE BEING PULLED INTO POSITION 
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FIG.  126    MOCK-UP LOADED 

FLA:S HO. 

Item 

Drive Roll 

Loading 

6 men - 6.00 man-hours 

./eight 

?6^0 

Unloading 

6 men - 2.00 mn-haurs 

J 
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APPENDIX | 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
mm*  DUMP, 2£-T0N, 6 X 6, GHCj Al© TRUCK, 
DUMP, 20-TON, 6X6, GMC, (AIRBORNE) 

* 
f 
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I.  Truck, Dump, 2j Ton, 6x6, GMC 

1. General. The GMC 2^ ton 6 x 6 dump truok weight 10.087 pounds, 
and utilises the oargo space of one and one third C-46 planes. Additional 
oargo should be loaded in the second plane, but it must be remembered 
that the CG must then be recomputed. 

2. Dismantling. 

a. use the following disassembly sequence« 

(1) Tail gate 
V2) Remove dump body and out in half lengthwise (See Figs. 

128 and 135). 
(2) Hood and engine side panels 
(4) Steering wheel and column 
(5) Cab 
(6) Remove emergency brake, battery end box, exhaust pipe 

and muffler, tool box, gas tank and supports. 
(7) Running boards and floor boards 
(6) Disconnect rods and gas lines and remove engine 
(9) Front wheel assembly 
(10) Rear wheel assembly 

b. In welding the body at reassembly, some difficulty may be 
encountered due to the thinness of the bottom of the dump. To prevent 
burning, the following procedure should be followed: 

(1) Align the two sections by placing the body upside dewn 
on a flat even surface and carefully block in place. 

(2) Tack the two sections together at the bottom channels, 
being careful not to touch the bottom plates. 

(3) The channels themselves are welded and then a 3/6 x 6 
x 1 inch strap is welded to reinforoe each channel. 

(4) A long strip is welded along the entire length of the 
out (See Fig. 127). 

(5) The body is turned rightside up and the bottom welded 
on the top side» 

If, because of warping, difficulty occurs in aligning the body for 
welding, a simple expedient for pulling it in place is to tack an ordinary 
stove bolt (about one inch longer than the height of the bottom channels) 
to the bottom near the point of warping. Next a piece of scrap steel long 
enough to reach across the channels is drilled to receive the bolt. By 
placing this piece across the floor channels and placing a nut or the bolt, 
the floor can be drawn into alignment by tightening. If the f]oor is badly 
warped, several such expedients might be employed sircultanecuslv» (See 
Sketch, Fig. 135). 
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FIG. 127 TRUCK BED REWELDED 
Note iron strap welded along entire length of cut. 

FIG. 128    SH07JING CUT ON TRUCK BED. 
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3. Loading» Tip the frame on its Bide to load it into the plane 
(See Figs» 129 and 130). The two halves of the dump body are placed on 
their sides onoe inside the plane. Note this position in the picture 
of the plane load, Fig, 132. 

4. Man-Hours. A crew of nine men worked the following periods» 

■;v 
Disassembly 
Cutting 
Loading 
Unloading 
Welding 
Reassembly 
Total 

men 
man 
men 
men 
man 
man 

11 rah 
limh 
5a mh 
4-1 mh 
2 mh 

14 mh 
35 mh 

Approximate total time in preparation of equipment» 

For Flight        9 men 
For Operation     9 men 

6 hours 
8 hours 

FIG. 129.    FRAME BEING LOADED. FIG.  130.    FRAYE INSIDE PLANE. 
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FIG.  132    MOCK-UP LOADED 

PLANS NO.   1 

It! 

IfctM 
Front wheel assembly 
Gas tank 
Duap body (2 piece«) 
Running boards 
Engine and transmission 
Fenders and radiator assembly 
Tailgate 
Hoist drive shaft and propeller drive shaft 
Miscellaneous:    exhaust pipe and amffler, steering 

wheel and column,  emergency brake lever, battery, 
hood and aide panels, floor boards, gas tank 
supports 

Total 

Loading 

6 men - 3.50 man-hour« 

Weight 

2435 
1040 

65 
1490 

54 
940 
190 
100 

93 

270 

unloading 

6 men - 3.00 aen-honr« 
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FIG.  13A   MOCK-UP LOAÜED 

PLANE NO.  2 

It— 

Cab «ad dash as3 «ably 
Roar wheel assembly 

Loading 

6 Ban «2.00 man-hocrs 

Weight 

650 
2760 
3U0 Total 

Unloading 

•n - 1.50 asn-hovrs 
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II*  Truck, Dump, 2f Ton, 6 x 6, GMC (Airborne) 

1. General. The Airborne modal of the 2g ton, 6x6 dump truck it 
made with a butt-plate type frame joint which allows the truck chassis 
to be separated into two large sections. By attaching a dolly (union 
Ordnance has developed, and which will be issued with the trucks or may, 
in eoae oases, be carried in the oargo planes) to the butt-plates of the 
front section, this section may be loeded under its own power when a ramp 
is used. The dump box is also provided with a joint so that it may be 
divided into two sections. 

2. Disassembly. Following is the proper sequence of disassembly! 

(1) . Front bumper and windshield 
(2) Truck side panels and front panel 
(3) Disconnect dump box from dumping mechanism and remove 

dump box. 
(4) Separate two sections of dump box 
(5) Remove tailgate 
(6) Remove gasoline tank, fenders and runningboards 
(7) Remove spare tire 

3. Loading. There are no loading difficulties. Follow the procedure 
outlined for the Class 135 Crash Truck (See Appendix R). 

4. Man-Hours. A crew of 8 men worked the following periodsi 

\ 

Ramp Shears 

Disassembly 4 men 8 mh 8 mh 
Loading 
With ramp 4 men 10 mh 
With shears 4 men 14 mh 

Unloading 
With ramp 4 men 7 mh 
With shears 4 men 10 mh 

Reassembly 4 men 10 mh 10 mh 
Total 35 mh ' 4Z mh 

Approximate total tine in preparation of equipment for flight 
using ramp is S hours and using shears is 6-hours. Preparation of equip- 
ment for operation after the landing takes approximately 4^ hours using a 
ramp and 5 hours using shears. 

FIG. 136. FRONT SECTION BEING LOADED 
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FIG.  138    MOCK-UP LOADED 

PLANE NO. 1 

Item 

Front ser tion of truck including winch 
Tandem sectior of truck 

Total 

height 

£868 
3770 
F638 

Loading Unloading 

With Ramp - A "en - 4,00 mh   With Rair.p - I men - 3.00 mh 
With Shears - 4 men - P.00 mh  flith Shears - 1*  men - 6.00 mh 
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FIG. UD   MOCK-UP LOADED 

PLANE NO. 2 

Item 

Wheels (3) 
Wheels (2) 
Tailgate 
Forward section of truck bed 
Aft section of truck bed 
Side panels 
Dump rods 
Forward truck panel 
Gas tank 
Fenders (2) 

total 

M£ht 

408 
272 
100 
504 

1050 
250 
16 

196 
175 
146 

3117 

Loadinr Unloading 

4 men - 6.00 ran-hours 4 men - 4.00 man-hours 

\ 

• 
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APPENDIX R 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
TRUCK, FIRE, POWERED, CRASH, CUSS 155, 
COMPLETE WITH EQUIPMENT 

i 

V 

' 

V 
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1. General. Total weight of the Class 135 orash truck as prepared 
for air transport is 10,446 pounds and requires one and one-quarter 
C-46 oargo planes for transportation. This pieos of equipment is 
mounted on a chassis provided with butt plate bolted frame joints 
which enable the ohassis to be separated into two large sections. 

A dolly (See Fig. 144) which was developed by Ordnance and 
will be issued on the basis of one for every three truck*- or may. in 
some cases be oarried in the oargo planes, is bolted to the butt 
plates of the front section allowing this seotion to be driven into 
the plane under its own power when a loading ramp is used. 

2. Dismantling. Front brackets on the left and right hose reel en- 
closures must be modified as shown in the sketch, Fig. 147, so as to 
leave room for the frame joint butt plates. The flat bed must be cut 
in two at the position shown in Fig. 148. The flat bed floor boards 
should be out along the oenterline of the wooden cross member so that 
they may be nailed back in reassembly (See Figs. 142 and 143). 

The top of the cab must be removed in order for the truck 

front seotion to pass through the plane door. Bolt plate flanges are 
installed to provide a convenient method of rejoining the two cab 
sections. The sketches in Fig. 149 show details of these flanges. 

Proper disassembly sequence is as follow«» 

A 

u 
(6) 
(6) 

(?) 
(8) 

0) 

All accessories (lights, axes, nozzles, etc.) 
Front bumper 
Doors 
Top of cab (See Fig, 149) 
Front fenders and rim ing boards 
Left and right hose reels and hose reel enclosures 
Knar step 
Left and right tool boxes 
Remove water tank from tank frame 

(10) Remove tank frame from flat bed 
(11) Remove and out flat bed  (See Fig.  148) 
(12) Disconnect hydraulic and fuel lines 
(13) Separate to sections of ohassis and attach dolly to 

front seotion 

3.       Loading.    The Ordi.ance dolly is modified by the addition of a 
Porto-Power hydraulic jacic and the parts shown in Fig.  144 and 150. 
It is advantageous to keep the rear end of the front chassis section 
as lew as possible during loading with a ramp,  in order that the sec- 
tion may clear the plane door.    There is danger, however, of damage to 
the plane floor if the modification is not used,  since it allows the 
rear end of the seotion to be raised or lowered at will.    The auxilliary 
gasoline tank shown in Figs.  145 and 146 must be attached to the fuel 
line to provide ^aeolice for the engine. 

The front chassis section is driven up the ramp, with one man 
steering the dolly by means of its handle,until the hub of the left front 
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-wheel is ae close as possible to the front edge of the plane door. The . 
dolly is raised so that the section will clear the plane floor. Then 
the wheels are cramped to the left and the section driven into the plane 
as far as it will go without scraping the fuselage. The dolly wheel is then 
turned perpendioular to the line of the plane and the »ar end of the section 
rolled into the plane by manpower. Drive the section forward to its loaded 
position. 

The loading ramp should be so constructed that its top platform 
is some six to eight inches below the bottom of the door in the unloaded 
plane, since the plane aettles as it is loaded. Men standing on the edge 
of the door will bring it down into line with the ramp as the chassis 
seotion mores from the ramp into the plane. 

Miscellaneous parts box Mo. 1, plane load Ho. 1, is plaoed in- 
side the tank frame, and one end of the tank itself rests on top of the box. 
This is done to make it easier to remove the tank by manpower in unloading. 
In the same plane load the rear chassis section is kept upright by resting 
one end on the tank frame and the other on miscellaneous parts box Ho* 2. 

4.  Han-Hours, A crew of 8 men worked the following hourst 

Ramp_ Shears 

Disassembly 3 men 18 mh 18 mh 
Cutting 1 man 2 mh 2 mh 
Loading 
With ramp 4 men 12 mh 
With shears 4 men 16 mh 

Unloading 
With ramp 4 men 8 mh 
With shears 4 men 12 mh 

Reassembly •3 men 24 mh 24 mh 
Total 64 mh 7S mh 

Approximate total tim« in preparation of equipment for flight 
is 9 hours using a ramp aud 10 lours using shears for loading. Approxi- 
mate time in preparation of equipment for operation after landing is 
10 hours «hen a ramp is used and 11 hours using shears. 

FIG. 141. THIS CRASH KIT IS CARRIED IN THE 
TRUCK CAB DURING FLIGHT. 
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FIG. U2 TOP VIEW OF FLAT BED WITH WHITE LINE 
SHOWING POSITION OF CUT 

-I 

FIG. U3 BOTTOM VIEW OF FLAT BED. WHITE CIRCLES 
SHOW CUTS ON METAL BED FRAME 
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FIG. 1U THE ORDNANCE DOLLY AS ISSUED (BACKGROUND), 
AND THE PARTS TO BE MADE FOR MODIFICATION. 

FIG. U5 FRONT SECTION HITH MODIFIED  FIG. U&   FRONT SECTION WITH MOIIFIED 
DOLLY IN LOTfERED POSITION. DOLLY IN RAISED POSITION. 
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FIG.  152    MOCK-UP LOADED 

PLANE MO.  1 

Front chassis section (crash kit is stowed on 
the seat) 

Hose reels (2) 
Miscellaneous parts box No. 2 (See Fig. 155) 
Rear chassis section 
Ladder 
Bumper 
Rear step 
Tank frame 
Miscellaneous parts box Ko. 1 (See Fig. 156) 
Metal chest (empty) 
Tank 

Total 

Loadipfi Unloading 

flgight 

U00 
500 
250 

2070 
65 
85 

100 
550 
355 
115 

_2J>JL 
8U5 

With Kamp - I.  men - i .00 mh   With Ramp - U  men - A.00 mh 
'.Vith shears - L,  men - 10.00 mh V/ith Shears - U men - 8.00 mh 
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FIG. 154   MOCK-UP LOADED 

■ 

cLAiNE NO. 2 

Item .'ei.'ht 

Flat bed, large section 3V5 
Flat bed, snail section 
Hose rack 125 
Wooden frame 95 
Hose guard 45 
Pike pole 10 
Wheels (2) 264 
Fenders (2) 90 
Hose reel 250 
t:etal chest (filled) 260 
Doors (2) 108 
Cab top 

Total 
J12 
2001 

Loading Unloading 
Either ramp or shears ELI .her rarm or shears 

4 men - 6.00 man-hours 4 men - 4.00 nan-hours 
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FIG. 155 
CONTENTS OF MISCELLANEOUS PARTS BOX NO. 1 

FIG. 156   CONTENTS OF MISCELLANEOUS PARTS BOX NO. 2 
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APPENDIX 

DISASSEMBLY, GROUPINGS. AND LOADIJG OF THE 
DISTRIBUTOR, BITUMINOl MATERIAL, TRAILER* 
MOUNTED, 1250-GALLON, i TNYRE MODtt MX, STYLE RE 

i 
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1. General. The total «eight of the Etnyre Distributor is 11,609 
pounds, and it requires one and one half C-46 cargo planes for transportation« 

2. Dismantling« In order that the tank of the distributor nay be 
lifted from' the frame, carrying hooks must be «elded onto the upper side 
of the tank. See Figs. 161 and 162 for photos of these hooks. All new 
distributors now coming from the Etnyre factory are equipped with carrying 
hooks prior to shipment. The new airborne model also is provided with a 
tank that may be divided in to two parts by removing a number of bolts. 

The overflow dome on the tank must be removed before loading. 
Following is a convenient sequence of disassembly* 

(1) Accessories (hose, portable burner, fire extinguisher, spray 
bar extension, pouring, 5 quart measure). 

(2) Disconnect blower, flexible tube, fuel lines, drive chain 
(3) Platform and spray bar assembly 
(4) Right and left fender and brace (brace must be cut from frame) 
(S; Clearance wires and lights 
(6) Running board assemblies 
(7) Distributor frame and bumper 
(8) Pump housing and control assembly 
(9) Tank 
(10) Bitumeter with 5th wheel assembly 
(11) Rear axle, spring, and wheel assembly 
(12) Front axle, spring, and wheel assembly 

5.  Loading.  Although the tank is a olose fit in passing through 
the door, it is not difficult to load. After the tank has been set down 
inside the door, it must be rotated 46 degrees in a counter-clockwise 
direotion. From this tilted position, it can readily be maneuvered into 
the plane. 

4.  Man-Hours. A crew of eight men worked the following hours. 

A 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

2 
4 men 
4 men 
4 men 

12 oh 
52 mh 
30 mh 
14 mh 
56 mh 
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FIG.  158    MOCK-UP LOADED 

PLANE NO, 1 
Item 

Box containing: 
Portable burner, valve lever and bracket, 
handbrake lever, tank filler assembly, priming 
can, miscellaneous parts fron circulating sys- 
tem, pump engine side panels, nu~p control con- 
nections, nuts find bolt», bitunetcr w'.th fifth 
wheel 

Tank 
Heating unit 
Bumper 
Fenders 

Total 

Loading 

U men - 16.00 man-houvs 

Weight 

296 
3699 

350 
39 

—SL 
U74 

/► men - 16,00 man-hours 

-2-51- 



—*-*  

V 

-2;«- 



•^*I*«**~»'— -—■   ■"' \ 

I ' 

FIG.  160   MOCK-UP LOADED 

?u:z KO. ? 

w*t!i to-.. bar 

rc-.r -'heel ascorbic 
?ront .heel aarerbl; 
C '-.TC tor 's pi a l for ■• 
IVar« and engine 
Right side platform .rith too1  elwhar 
Left eldc platforr nith fu«l tan!:r 

MM 

Lorulinr 

4 rer. - 16.00 ran»houra 

. 1650 
1515 

605 
2515 
us 
26? 

Total 7135 

Vnl9*Unn 

/. -»n -H.ro r«n«hours 
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FIG.  161    JACKET AND ASBESTOS INSULATION CUT AWAY 
AND HOOK EYE 7/ELDED TO TANK PROPER 

rv/ - 

FIG. 162 TWO HOOK EYES WELDED TO EACH SIDE 
OF TANK TO FACILITATE LIFTING 
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APPENDIX T 

' V 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
COMPRESSOR, AIR, DIESEL-ENGINE-DRIVEN, TRAILER- 
MOUNTED, STEEL WHEELS, 315 CFM, INGERSQLL RAND 
MODEL IK 315, WITH INTERNATIONAL HARVESTER 
ENGINE, MODEL UD-18 
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1, General«    The total weight of the Air Compressor is 8075 pounds, 
and it requires one C-46 cargo plane for transportation. 

2. Dismantling.    Following is a list of the only parts which must be 
removed for safe and convenient loading» 

(1) Air intake pipe 
Huffier pipe 
Hood 
Air cleaner 
Wheel8* axles, and springs (each set as a group). 

3.  Loading. Since the compressor is loaded almost as a unit, it 

results in an unusually heavy single piece (6730 pounds). Therefore, 
if possible, the sled should be equipped with metal covered runners 
and metal tracks should be laid in the plane to facilitate the loading. 
Plenty of heavy grease must be used. The sled upon which this unit is 
loaded.must be at least eight feet long. Figs. 165 and 174 show a 
method of loading this heavy engine group. 

4*  Men-Hours. A crew of six men worked the following hourst 

Dismantling 
Loading 
Unloading 
Reassembly 
Total 

2 men 
4 men 
4 men 
2 men 

2 ah 
16 mh 
16 mh 

Z mh 
36 mh 
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FIG. 163 ENGINE GROUP ON SHEARS 

'am \^ß 
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FIG. 164 ENGINE GROUP BEING PULLED INTO POSITION 
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FIG. 166    MOCK-UP LOADED 

FLANS LOAD 

Ite« Wight 

Air intake pip« 3 
Muffler pipM 15 
Air cleaner 17 
Engine group 6730 
Front wheel group (wheels, springe, end axle) 522 
Rear wheel group («heels, springs, and axle) 478 
Corer and side pistes 310 

Total Ö075 

Loading                                      Unloading 

4 «en - 16.00 «an-hours             4 aen - 16.00 aai J-hOUTB 
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APPENDIX ü 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE 
SCRAPER, SELF-LOADING, TOWED, CABLE-OPERATED, 
8 CU YD, LETOURNEAU MODEL LS (AIRBORNE) 

: 

€ 

f 
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1.  General, The LeTourneau Model LS, 8 oubio yard aoraper (airborne) 
neighs approximately 17,125 pounds, and requires two C-46 oargo planes 
for transportation. It is fitted with butt-plate and flange joints in 
order that it may be easily disassembled and loaded into the transport* 

\ 
2.  Dismantling« 

following sequencet 
There are no difficult disassemoly problems, use the 

JV 

(1) Rewind all oable onto spool 
(2) Rear wheels 
(3) Spiral sheare 
(4) Rear hitch 
(5) Push beam 
(6) Push beam housing 
(7) Spring pipe 
(8) Apron 
(9) Tailgate 
(10) Rear cross section 
(11) Left and right sides of bowl 
(12) Separate two sections of yoke 
(13) Front wheels 

5.  Loading. There are no loading difficulties. 

4.     Man-Hour8,   A crew of 8 men worked the following periodsi 
- 

Disassembly 4 men 16 mh 
Loading 4 men 25 mh 
unloading 4 men 18 mh 
Reassembly 4 men 20 mh 
Total 77'a" 

Approximate total time in preparation of equipment for flight 
is 7 hours, and for operation after the landing is 6 hours. 

PIG. 167. CONTENTS OF MISCELLANEOUS PARTS BOX 
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FIG. 169 MOCK-UP LOADED 

PLANE NO. 1 

Item 

Apron, front axle and drawbar 
Small yoke section 
Rear nheel (1) 
Pan and left side of bowl 
Large yoke section 
Miscellaneous parts box (see Fig. I i/f ) 

Total 

Weight 

2040 
400 
935 
2900 
1500 
750 
?525 

Loading 

4 men - 12.00 man-hours 

Unloading 

4 men - 9.00 man-hours 
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FIG. 171 MOCK-UP LOADED 

PLANE NO. 2 

m 

Wheels (3) 
Tailgate 
Spring pipe 
Puahbeam 
Right side of bowl, and rear cross section 
Pushbean housing asserbly 
Rear hitch assembly 

Total 

Loading 

4 men - 11.00 man-hours 

Weight 

2400 
1455 
1580 
345 

1920 
550 
400 

P650 

Unloading 

4 men - 9.00 man-hours 
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APPENDIX V 

DISASSEMBLY, GROUPINGS, AND LOADING 07 THE 
CRUSHING AND SCREENING PLANT» GRAVEL AND ROCK, 
2 UNITS, GASOLINE-ENGINE-DRIVEN, SEMI-TRAILER 
MOUNTED, WITH DOLLIES, 25 CU YD PER HOUR, IOWA 
MANUFACTURING COMPANY, MODEL 25 CUBIC YARD 

4 

r . 

. 
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1.      General.   As prepared for transportation by air, the total weight 
of the Cedar Rapids rock orushing and soreeniag plant is 76,299 pounds. 
The primary unit weighs 32,120 pounds, and the seoondard unit 34,965 pounds; 
there are 6,560 pounds of spare parts, and 2,654 pounds are utilxted in 
sleds, boxes and crates.   Nine C-46 oargo planes are required for trans- 
portation. 

2. Chief problem in dismantling both the primary and 

'V 

Dismantling, 
secondary units is CM breakdown of the frame. Length of the frame pro- 
hibits its being loaded into the plane in one piece. 

a.  Primary unit Frame Joint.  The Primary Unit frame is con- 
vert ed" to airborne loads in the following manner» 

A 

FIG. 172. CUT IS  FRAtE, PRIMARY UKIT 

(1) The frame is cut at the position indicated in the 
sketoh, Pig. 17'. The cuts are V-notohss as shown above for a 
stronger bond in th* subsequent welding  Lengths of angle iron 
are tack welded between the frame channels at the top outside 
and bottom inside on each side of the point to be out to prevent 
warping of the frame while the joint is being fabricated. One 
of the irons may be seen in the upper right of Pig. 172. It is 
advisable, also, in order to forestall warping, to complete the 
work on one frame ohannel before starting on the other* 
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FIG. 173.    BUTT-PLATES INSTALLED (PRIUARY ÜIIIT) 

(2)    The two butt-plates are bolted together and welded into 
the frame cut as si.o.vn above.    Dimensions of the plates (Plate D) 
are shown in Fig. 177.    Dowels in the plates to aid in aligning 
the frame. 

FIG. 174.    TENSION-COLiPRESSIC'.l OHIT (PRIMARY UNIT) 

(3)    Plates A and B, as shown in Fig. 177, are joined 
together to form the above tension-compression unit.   Note that 
the upright plate (A) is a right triangle; note also the V-notching. 
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FIG. 175.    TENSION-COUPK.-;oSION UNITS IHSTALLED  (HIIMARI UNIT) 

(4)    i*\vo of the tension-compression units are welded to the 
underside of the frame channel and to the plates, as shown above« 
Note that the bolts have been removed for the convenience of the 
welder, and that jacks hold the frame in alignment. 

PIG. 176.    FINISHED JOINT (RXJttKZ UNIT) 

(5)    The bolts are replaoed in the butt-plates, and the 
tension plate (Plate C in Fie» 177) is bolted to the bottom of 
the joint.    The butt-plates were originally drilled and tapped, 
as cttn be seen above.    It was found, however, that use of bolte 
and nuts would prove more satisfactory.    This latter method is 
reoonmended. ~        ~~~ ~ 
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b.  Seoondary Unit« Beoauae tha load on the aaoondary unit 
frame~~ia leaa concentrated, tha joint for «hi» unit it not so complex 
as that of tha primary unit» Than, too. tha number of attaohaents 
to tha former make a email joint deairable. Tha aaoondary unit frame 
ia preoessed in thia meiner t 

\ 

FIG. 179. PLATES USED IN JOINT (SECONDARY UNIT) 

(1) The platea used in processing the aaoondary unit joint are 
shown in 'ig* 179, Note the dowels and dowel holea in the butt- 
plates (on the right)• The tension platea (on tha left) are made 
by obtaining two platea of the proper alte (see Fig. 178). drilling 
them at the aame time to be aura tha bolt holea lino up, and then 
outting one of the platea in half. 

FIO. 180. SMALL TENSION PLATES IN PUCE (SECONDARY UNIT) 

(2) Tha three tension platea are bolted together, tha two 
smaller ones on the aame aide of tha largeat one. The two small 
plates are welded to the underaide of the frame channel with tha 
point where the two small platea meet dirootly under tha center 
of the proposed out. When the weld ie completed, the large plate 
ia unbolted and removed, ita purpose thus far being merely to hold 
the email platea in position. 
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FIG. 181. CUT READY FOR BUTT-PIATE (SECONDARY UNIT) 

(3) The frame is out as shown above. The out must be wide 
enough to accommodate the two butt-plates, and should be V-notchod. 
The frame is kept from warping by its cross members; thus the 
necessity for the angle irons used on the primary unit is eliminated» 

FIG. 182. FINISHED JOINT (SECONDARY UNIT) 

(4) The butt-plates are welded into position as shewn 
above and the large tension plate is bolted brck into its place« 
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Ic.  Position of the primary unit frame joint makes it necessary 
to move the brackets for the stone hook up to a spot forward of the 
gooseneck, as shown in Fig. 184« It also necessitates a change in 
the way the walk-way ladder fastens to the frame* A coupon is welded 
to the flange of the frame joint, the end of the front ladder leg is 

L flattened and is bolted to the coupon (see sketch. Fig. 184). 
I 

d.  Sequence for Disassembling The Primary Unit. To disassemble 
t the primary unit, remove parts and units in the following order I 
r 

(1) Remove all drive belt guards, and drive belts and chains 

(2) Feeder hopper and shaker assembly 
(3) Hopper support frame assembly 
(4) Operator's walk way and ladder 
(5) By-pass chute 
(6) Engine, with mounting skids 
(7) Jaw crusher unit (complete) 

(a) Remove both flywh^ls 
(b) Toggle plate tension rod and spring 
(o)    Four key plates 
(d) Stationary jaw 
(e) Eccor.^rio shaft bearing caps (these must be re- 

move-3 before the next stfp) 
(f) Movable JVH,  pitman and "eccentric shaft assembly 
(g) Toggle plate, adjusting bolts and wedges 

(8) Delivery oonveyor, upper section 
(9) Delivery conveyor, tail section and hopper 
(10) Remove light cables and cut air lines (fittings must 

be plaoed on the air lines to facilitate reassembly 
(11) Disconnect frame at joint (see Figs. 172 thru 176 for 

fabrication of frame joint) 
(12) Remove dolly from frame 

(a) Remove pull tongue assembly 
(b) Wheels 

(13) Rear axle and oscillating beam assembly (To hold the 
oscillating beams rigid during handling, metal straps 
are used. At each end of the axle two straps connecting 
the axle frame support flange and the top of the oscil- 
lating beam are fastened, one in front of the axle and 
one behind it. See sketch. Fig» 183) 
(a) Remove wheels 

V 

e_.  Sequence :or Disassembling The Secondary Unit. 
unit is disassembled in the following crderi 

(1) Feed conveyor hopper 
(2) Feed oonveyor tall seotxon 
(3) Feed conveyor intermediate section 
(4) Spare wheel and tire 
(5) Carrier for spare wheel and tire 

The secondary 
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(6) 

(?) 
(8) 
(9) 
(10 

(11 
(12 
(13 

(14 
(16 
(16 
(17 
(18 

(19 
(20 
(21 
(22 

All drive belt guards, drive belts, end chains, (The 
lower bracket attaching the main drive belt £uard to 
the frame must be modified as shown in the sketch, 
Fig. 183« A section of the braoket is cut out and the 
remainder is welded to the side edge of the bottom 
frame joint tension plate. A small section of the 
guard itself must be out out to accommodate the verti- 
cal frame joint flange, see Pig, 183.) 
Engine 
Feed conveyor head section 
Delivery oonveyor 
Walk way, ladder and hand rails 
Main drive countershaft assembly 
Sand oonveyor 
Shaker and vibrating screen assembly 
Soreen hopper 
Front soreen frame supports 
Roll orusher extension 
Roll orusher assembly Complete) 
Roll conveyor 
rtoll orusher rear support frame 
Slevating wheel (to remove, loosen front adjusting rollers) 
Elevating wheel supports and oupport rollers 
Cut out a small section of the frame cross member, remove 
the bearing attaching bolts, and allowing the sand oon- 
veyor drive pulley shaft to pass down out of the cross 
member through the new out, remove the sand conveyor 
drive pulley assembly. See Fig« 185* 

(23) Cut air lines and disconnect eleotrio lines at front 
junction box. (Fittings must be placed on the air lines 
to faoilitate reassembly) 
Disconnect frame at joint (See rigs, 178 through 182 for 
fabrication of the frame joint) 

(25) Osoillating beam and rear axle assembly (To hold the 
oscillating beams rigid during handling, metal straps 
are used. Two straps connecting the axle frame support 
flange and the top of the osoillating beam are fastened 
at eaoh end of the axle, one front of the axle and one 
behind it. See sketch, Fig. 183.) 

(26) Dolly 

(a) Remove tongue and wheels 
(27) sorew jaoka (4) 

' \ 

(24) 
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PI6. 165. CUT IN FRAME CROSS MEMBER 
TO ALLOW REMOVAL OF SARD 
CONVEYOR DRIVE PULLEY. 

FIG. 186.  SLED FOR ROLL 
CRUSHER ASSEMBLY. 

S.  Loading. Although there are a number of bulky sub-assemblies, 
loading is comparatively simple. The standard sled must be modified as 
shown in Fig. 186 to accommodate the roll crusher assembly, which weighs 
7,200 pounds. In loading this group, two 2 x 12 inoh planks 10 feet long 
are placed under the sled runners for further distribution of weight. Si- 
miler planks may be used instead of sleds for loading all four of the frame 
sections. 

In loading the engines of both units, the air cleaner must be 
removed before the assembly '"ill clear the door. Once the engine is in- 
side the plane the air cleaner may be replaced. 

4.  Man-hours. A crew of 10 men worked the following periodst 

Primary Unit   Seoondary Unit 

Disassembly 
Frame Joint 
Loading 
Unloading 
Reassembly 
Total 

4 men 
2 men 
4 men 
4 men 
4 men 

70 mh 84 mh 
30 mh 16 mh 
28 mh 36 mh 
21 mh 28 mh 
86 mh 100 rh 

"23 5 mh 264 dh 

Approximate total time in preparation cf equipmentt 

Prinary Unit   Seoondary Unit 

For Flight 
For Operation 

10 men 
10 men 

27 hours 
24 hour« 

29 hours 
28 hours 
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FIG.  188   MOCK-UP LOADED 

PLANK NO. 1 

Jte« (Primary Unit) Weight 

Crueher baa« 4660 
Pitaen and movable jaw »as«ably 4000 
Miscellaneous, tax #1»   Adjusting sprocket» (2), 

main shaft bearing caps (2), end end side 
toggle plate adjusting *edges (4), toggle 
plate bolts and nuts, empty box 335 

Total 9045 

Loading 

4 «en - 4.00 nan-hours 

Unloading 

4 ner - 3.00 Ban-hours 
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FIG. 190    MOCK-UP LOADED 

PLAN? NO.  2 

IlS (Primary Unit) Wight 

Toggle plate 170 
Key plates (2) 236 
9y-paaa chute and walk way 630 
Movable jaw plate 560 
Sited screens for vibrating screen (secondary unit)(12) 395 
Hopper support frame, top section 520 
Wheels (2) 600 
Large jaw crusher flywheel 1815 
Swell Jaw crusher flywheel 970 
tagine 2335 

ToUl 8231 

Loading. 

4 Ben - 8.00 man-hours 

Unloading 

4 men - 6.00 Ban-hours 

-269- 



*JBM 

0 

**     0 

ui 

£ 
w 
U 

x 
0 
w 

B 
o 
Z. 

£ 

* 
♦_ 

S 5 
< * 

1 

15 •a 
3 
* 
Ui 

1 
s 

«'S 
* 

CON 
Ck 

QL. 
< 

'i 
u 

u. 
0 

I 
0 
<r 

3 

r 

o 

ä 

to 

LA r 

A 
t 

O 

V 

1 

g 
5 

-27C- 



I 

V 

FIG.  192    MOCK-UP LOAEED 

PLANE NO.  3 

Ite» (Primary Unit) 

Hopper 
Dolly 
Rear axle oscillating beam aaaeably 
Hopp«r support frame, bottom lection 
Miscellaneous,  box #2:    Air reservoir;   crushing cham- 

ber •h«rt{  ahaker aaaembly drive chains and lubri- 
cator; diacharge conveyor br&cketa, drive chain, 
guard and lubricator-, main drive chain and lubri- 
cator; diecharge conveyor chute; tire carrier; 
bolt plates 

Total 

Weight 

1790 
2U0 
3770 

A30 

■tit 
Loading 

4 Men - 8.00 aan-houre 

unloading 

U sen - 6.00 man-hours 
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FIG.  194    MOCK-ÜP LOADED 

PLANE NO.  4 

Item (primary unit) Weight 

Dolly tongue 230 
Drive belt guard 100 
Wheel« (10) 3000 
Ladder 50 
Brake control 70 
Primary delivery conveyor, main and tail sections 636 
Rear frame section 2300 
Front frame section 1950 
Miscellaneous, box #3:    Spill plate side» (2), spill 

plate, discharge conveyor drive chain guard, left 
and right hopper drag braces, conveyor spill plates 
(4), V-belta  (11), shaker assembly drive chain 
guard, battery box w/bolts and nuts, stone hook 

Total sllr 
Loading 

4 men - 8.00 Ban-hours 

Unloading 

4 men - 6.00 man-hours 
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FIG.  196   MOCK-UP LOADED 

PLANE NO.   5 

Item (Secondary Unit) Weight 

Toolbox (primary unit) 80 
Wheels (2) (primary unit) 600 
Feed conveyor, tail section 510 
Delivery conveyor 585 
Feed conveyor, head section 550 
Stationary Jaw plate (spare) 650 
Movable jaw plates (2)(Spare) 1120 
Feed conveyor, Intermediate section 175 
Feed conveyor hopper 290 
Wheels (2) 600 
Spare parts, box #4: Stationary roll shell, movable 

roll shell, toggle plates, tools, shims, belt 
plates and rivets, wedges, chains, hydraulic 
jacks, bolts, lerks, couplings, sprockets       2610 

Spare parts, box #5t Screw jacks, battery box and 
2 batteries, oscillating bean guides, drive chains, 
oilers and guides, power unit adjusting brackets, 
roll crusher countershaft adjusting brackets, sand 
conveyor drive chain idler shaft, frame Joint ten- 
sion plates, handrails, brake control shaft      1280 

Total       9050 

Loading 

4 men - 8.00 man-hours 

Unloading 

4 men -6.00 man-hours 
-275- 
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FIG. 198   MOCK-UP LOADED 

PUNK NO.   6 

It— (Secondary Unit) Waight 

Roll cruaher 
Spar« tire carrier 
Wheels (2) 

Total 

7200 
200 
600 

8000 

leading                                         Unloading 

A aan - 6.00 nan-hours                4 B«n - $.00 man- -hours 
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FIG.  200   MOCK-UP LOADED 

PLANK NO.  7 

Itca (Secondary Unit) 

Bagine 
Shaker and vibrating screen assembly 
Elevating wheel rollers (2) 
tf-belt idler for roll crusher and drive 
Dolly 

Loading 

4 aen - 6.00 nan-hours 

Weight 

2335 
4020 
260 
H5 

2290 
Total 9050 

Unloading 

L men - 5.00 man-hours 
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PIG.  202    MOCK-OP LOADED 

PLANK NO.  8 

I tea (Secondary Unit) Weight 

Rear axle and oscillating bean assembly 
front frame «action 
Sand conveyor 
Roll corrreyor 
■Bin drlre countershaft 
Elevating wheel 
Miscellaneous, box #6: Screw Jacks, battery box and 

2 batteriae, oscillating beam guldea, drive chains, 
oilera and guides, power unit adjusting brackets, 
roll crusher countershaft adjusting brackets, sand 
conveyor drive chain Idler shaft, frame joint ten- 
sion plates, handrails, brake control shaft 

Total 

3770 
1915 
570 
510 
520 
780 

-222. 
8995 

Loading. 

A sen - 8.00 Ban-hours 

unloading 

A nan • 6.00 win-hours 
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FIG. 204   MOCKJJP LOADED 

PLANE NO. 9 

Ita» (Secondary Unit) 

KLayatlng wheel rear support 
Dolly tongu* 
Roll crush*-  extension 
Screen frame diagonal brace 
Brake control 
Walk «ay ladder «1th control rods 
Rear fraae section 
lalk-vay 
Roll crusher rear support fraae 
Front screen support 
Sand conveyor belt drive assembly 
Hevating «heal front support 
Main drlre guard, bait« and crate 
Roll crusher drive guard, belta and crate 
Screen hopper 

Total 

Weight 

255 
275 
175 
U0 
70 
60 

3330 
115 
200 
125 
195 
155 
306 
171 

Jta 
6107 

Loading 

k mm - 8.00 hour» 4 nan • 6.C0 nan-houra 
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APPENDIX W 

DISASSEMBLY, GROUPINGS, AND LOADING OF THE TRACTOR, 
CRAWLER TYPE, DIESEL-ENGINE-DRIVEN, 35-40 DBHP, RIGID, 
60-INCH GAUGE,  CATERPILLAR MODEL D-4,  COMPLETE WITH 
LOADER BUCKET, CABLE-OPERATED, FRONT-MOUNTED, 3/4 CU 
YD, TRACESON TRAX-CAVATOR MODEL T-4, AND TRACKSON 
DOZER ATTACHMENT (NON-STANDARD ATTACHMENTS) 

V 
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1. General. The traxcavator and its tractor neigh approximately 
16,612 pounds and require cargo space of two C-46 planes for transportation. 

2. Dismantling. Following is the proper sequence for disassemblyt 

(I) Remove V-drive belts and rewind cables on drums 
!2) Remove bucket, and universal and shaft unit 
3) Break and lay out. track (neoessary in order to provide ample 

room for removal of traxcavator from tractor) 
(4) Remove traxcavator truss rod assembly and oontrol levers and rods 
!5) Remove lower bolts on traxcavator lower frame 
6) Separate traxoavator frame from tractor 

(7) Remove lifting arm assembly from traxoavator frame 
(8) Separate hoist unit and lower traxcavator frame by burning 

the weld free 
(9) Remove inner bearing caps and front- idlers (neoessary in 

order to remove cross member« sinoe idler bolts run 
through it) 

(10) Remove cross member 
(II) Remove roller frame assemblies 
(12) Remove fenders, seat, fuel tanks and drawbar assembly 

In reassembly, the forward junction of the hoist unit and lower 
traxcavator frame is bolted with countersunk plow bolts iiutead of rewelded. 
This eliminates the necessity for cutting and welding in subsequent disassembly 
and assembly, 'ig, 209 shows the hoist unit with bolts installed. 

3. Loading. The engine and transmission group weighs 5,905 pounds 
and will require a sled at least six and one-half feet long. 

4. Man-Hours. A crew of 8 men worked the fol o.ving periods: 

Disassembly 
Loading 
unloading 
Reassembly 
Total 

An 8-man ore« can prepare the traxcavator for flight In about 
7 hours, and oan have the   .achine ready for operation approximately 9 
hours after the landing. 

4 men 28 mh 
4 men 16 mh 
4 men 12 mh 
4 men 32 mh 

dB mh 

*>***■» •C-7"» 
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FIG. 206   MOCK-OP MalED 

PUNE NO. 1 

Item 

Track roller aosembly 
Idlers 
Cross member 
Bigirte and trananossion 
Fander and tank 
Fender and seat 

4 men - 8.00 man-houra 

Weight 

1260 
340 
218 

5905 
120 

§033 Total 

Unloading 

4 men - 6.00 raan-houra 
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FIG.  208   MOCK-UP LOADED 

PLANE NO. 2 

Item Weight 

Lift arms 620 
Blade 635 
Holet unit 2180 
Tracks 2120 
Track roller assembly 1260 
Bucket 560 
Lower traxcavator frame 449 
Miscellaneous: hood, belly pan, drawbar assembly, 

dashboard, radiator grill guard, nut.« and bolts 925 
87A9 

Loading . Unloading 

U men - 8.00 man-hours U men - 6.00 man-hours 
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FIG. 209   BOLTS INSTALLED AT FORWARD 
JTTNCTION OF HOIST UNIT AND LOWER TRAX- 

CAVATOR FRAME 
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ATI 97 950 (COPIES OBTAINABLE FROM CADO BY U.S. 
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U.S. ARMY CORPS OF ENGINEERS, ENGINEER RESEARCH AND 
DEVELOPMENT LABS., FORT BELVOIR, VA„ (REPORT 856) 
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A - W 
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LOGI5TICS (5) C-46 

•s RE?' ^0-tED 




