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ARMY SERVICE FORCES
THE ENGINEER BOARD
FORT BELVOIR, VIRGINIA

FILE NO.

Subject: Transmittal of Engineer Board Report 901, Interim Report on
Development and Testing of the Twin-Screw Utility Power Boat

Tos Chief of Engineers, U. S, Army
Attention: Equipment Develomment Brauch
Engineering and Development Division

l, Trensmitted herewith is Engineer Board "Report 901, Interim
Report on Development and Testing of the Twin-Screw Utility Power Boat,"
dated 26 December 1944, which was prepared by the Technical Staff and
has been considered by the members of the Board,

2, This report covers the development of a power boat of sufficient
capacity to Landle in fast currents rafts of 25-ton ponton, steel treadway,
and Division-Army bridge equipage.

3. The Engineer Board concurs in the recommendations of the report,
which are as followss

a. That the Twin-Screw Utility Power Boat, as described in
Corps of Engineers Tentative Specification EBP No., 441Q, dated 29 June

1944, be acopted us a required type, development type, limited procure-
ment type.

b. That investigation of methods of transporting the boat,
as well as waye of reducing its weight, be continued.

For the Board:

Loy ScBoly
John W, N, Schulz,

Brigedier General, U, S. Army,
President,

1 Incl. (in dug.)
Repcrt as above
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: Report 901
'n INTERIM REPOR
W e s
DEVELOPMENT AND TESTING OF THE TWIN~SCREW UTILITY POWER BQAT
Project = BR 290=A

m 26 December 1944

\ Submitted to

A THE ENGINEER BOARD

Fort Belvoir, Virginia
and/or

The Chief of Engineers

Us Se Army

:

Washington, De Ce

FOR OFFICIAL ACTION

by

Carl H, Clement, Jr.,
Min jor, Corps of Engineers,
Technical Division IV,

and

Joseph He Sonntag,
Captain, Corps of Engineers,
Acting Chief, Floating Equipage Branch,
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This dooument contains information affecting the NS |
national defecnse of the United States within the meaning S
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of the Esvionage act, 50 UeSoCe, 31 and 32, as amendede PO
Its transmission or the revelation of its contents in any
manner te an unauthorized person is prohibited by law,
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SYLLABUS

This report covers the development of a power boat with
sufficient capacity to handle rafts of 25~tom ponton, steel treade
way, and Division-Army bridge equipage in fast currents,

The three boats tosted were of similar design, the prin-
cipal difference being in the size and type of power plant used,
Each succeeding boat was constructed after engineering tests had
been conducted on the preceding model. Modifications in the deck
arrangement and equipment were made as a progressive development
in the three boats. Some engineering tests were conducted at
Fort Belvoir, Virginia, but the majority were conducted by the
Engineer Board Yuma Test Branch on the Colorado River ir the
vieinity of Imperial Dam, Arizona.

The report finds that the Model T3 twinescrew utility
power boat is the most satisfactory boat for the purpose intended,
end that it substantially meets the military characteristicse
However, an entirely satisfactory method of transporting the boat

has not been founde Studies are being made of ways to reduce the x
weight of the boat, iy
The report recomends thats

ae The twinescraw utility power boat, as desoribed in i ) ]

Corps of Engineers Tentative Specification EBP Nos 441C, dated -
29 June 1944 be adopted as a required type, development type, ]
limited procurement types A
OO

be Investigation of methods of transporting the boat, e el

as well as of ways of reducing its weight, be continued. » [
o 1

- <

}

Pl A A )
R

.-, e x % e
. T e e e
. D S « L% e s = o e, - =
s ce="0 o ow M, B e -l - . S T R S S

. e Ta e s te W




Pl i e e o L - - Pe—— gy
. - . - - - - bl 3 Ui Shaie. ik o o wowy v v - v
- kT T Ty e " v = o - g} N N T N T W T W Y T Y T v ———— s T e e

RESIRLOTRD

INTERIM REPCRT ON

DEVELOPME..T AND TESTING OF

THE TWIN~SCREW UTILITY POWER BOAT

I. SCOPE OF REPORT

le Scopee This report covers the development and testing
of a power boat capable of propelling rafts constructed of standa.d
ponton equipment and loaded with medium or heavy tanks at speeds
- of six mileg per hour or more, The work was accomplished during
ﬁ the period 9 March 1943 to September 1944,

]

II. AUTHORITY

2 Authorittz. The authority for the engineering tests is
oontained t ollewing listed communications, copies of which

are inocluded in Appendix A, »

»
e r
oJe !
l‘l
[ FROGN R

ae 3rd indorsement dated 9 March 1943 from the Chief
of Engineers to the Engineer Boarde The military charaoteristios
a8 approved in this indorsement cover the Twine-Sorew Utility Power
Boate There were no approved characteristics for Sub=Project BR
290 A during the period when the present standard utility power

boat was developed,

A R
.. . et e . -'
% Nt e T e
et e
o frete te te e e
. "'l-l:.‘.'.'."- (R

by Letter dated 18 March 1943 from the Chief of Engi-
neers to the Engineer Board, Subjects Power Boat,

A

l"l‘l.-lo.l'
RN

.
. S
b

cp Letter from the Chief of Engineers to the Engineer
Board, dated 10 May 1943, Subjects "Reduction of Development
Program,"

0 %o
P
o .
[l 1] v 1] [
. e
IR

de Let*er dated 4 October 1943 from the Chief of Enpie
neers te ‘he Engineer Board, Subject: Work Order Noe DBR 3041,
150 HP TwineSorew Utility Power Boat,

1
. o
* .A‘l [)
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I1I1, PREVIOUS INVESTIGATION

3¢ Studies at Fort Belvoir, Studies in the use of power .
boats with bridge equipment were started in October 1940 at Fort »

'
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=
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Belvoir, Virginia, During the period from October 1940 to June
1941, a series of small boats were designed and tested for use
with the 2b~ton ponton equipagee These studies, covered in the
Engineer Board Report 622, Use of Outboard Motors and Motor Boats
with 23=Ton Ponton Bridge, dated 28 May 1941, resulted in the
standardization of the E;ntty power boat (Fize 1) and in the is-
suance of this boat on the besis of ane per bridge set to the Heavy
Ponton Battalion and later to the Light Ponton Companies,

4¢ Raft Tests at Yuma, When it was found necessary to test
bridges and rafts to determine their ultimate ocapacity in various
ourrents, the standard utility pewer boat was also reinvestigated,
b Dwring the period from November 1942 to June 1943, tests made on
v the Colorade River, in owrrents up to 6§ mph indicated that the
. standard utility power boat lacked suffioient pushing and steering
power to handle rafts loaded with the medium tank,

IV. PRESENT INVESTIGATION

5p Need for mﬁeer-mmrod Boat, Because the standard 52ehp
utility power boat lacked suffiocient power to push and handle rafts
loaded with medium tanks and similar heavy loads, the Engineer
Board was directed to develop a boat of 100 to 160 hp to handle

the heavier loads,

Ge Proliminag Studies,

ae¢ Power Plants. Studies of possible power plants for
the new boat were conoentrated on two typess e single gasoline
engine of approximately 100 to 1560 hp coupled to two propellers,
"_~:.' and two gasoline engines of lesser horsepower coupled to individual
.7 propellers and operating completely independent ef each other,
22 Eagh had favorable features, the principel ones being that single=
= engine operation would permit simpler operatiom of the boat and
F dualeenrine operation would permit greater safety because, in the
event of failure of one engine, the second could still operate the
. boat at reduced speeds Consideration of single=engine power plants
. for the power roat was eventually abandoned when it became apparent
i that time woulu not permit the necessary engineering and development

g worke A lycoming Model 0-435T tank engine had been oonsidered in
— conjunction with a Ronning transmission to drive the two propellers
o for this installation. Data on foreign power bosts, in partiocular

the British Mk III and the German motor beat, were obtained and
. studied with regard to available power, thrust characteristies,
o end size of boaty These boats are described in more detail in

L’. paragraph 23,
be Engines for Power Plantse The military characteris=

tics for the pewer boat required the power plant to be a standard
engine,

wle
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-’ (1) The guly standard army marine engines available o

i in the 50 te 150«hp field at the time the investigation was S

:-.Z initiated weres T

& (s) @hrysler Reyal Marine Engine, 145 hp at Z'-Z._'w:

: 3200 rpm, - Zashl

~ ° .
(b) Oray Model 462, 57 hp at 3000 rpm (the RIRSE

standard utility power boat engine),
() Chrysler Ace, 86 hp at 2800 rpme

g -.'1:’1.‘.!. 'Q' - T E

(2) In addi’ion to the above, the following standard
truck and stationary angines were also available in required

power ranges

(a) Chrysler T116, 91 hp at 3200 rpm (the ]
standard 3/4~tom Dodge truck engine)e ® ;

(b) Continental F226, 82 hp at 3200 rpmne K

(o) Willys 1/4 ton truck engine, 41 hp at oo
25600 rpme L 1

(d) General Motors 2i-ton truck engine, 89 hp
at 2400 r'pme

All of the above engines are water=cooled engines.

(8) Some eonsideration was also given to the fole . ’
lowing two aire-cooled airoraft enginess :

w__.
_a

(a) Lyooming O=145-B3, 66 hp at 26560 rpme

F (b) Continental A65, 65 hp at 2300 rpme

L\‘ Te cenvert either truck or airoraft engines to marine engines re-
3 quires the installation of reversing gears with clutchess In ade
' dition, suitable water pumps or airecirculating fans are requireds
Actual installations in the test boats are described in paragraph 7.

( 7¢ Pilot Models, T7Three pilot model boats, Tl, T2, and T3 »
\d

(Fige 2), were constructed in sequence by the C. Ve Hill Company
during the period September 1943 to April 1944,

ae Power Plants, Power plants were chosen for each
installation on the basis of availability and maximum interehangee
3 ability ef parts with standard engines, The models were modified s
progressively, with changes being based on weaknesses developed

>,
o
. . . L
. 0 S o 5 .
N . N . . v
* « N g 0.
R e R S LRI i
PSNLIPIFLY TG g UL

e

-----
- . - -
...............
.........

- w
o R - Y q . - SRl 4 c
A et e .
I S YL P I

~ « s
...........
..............
-------------

f o T = - o
. - - - - - a® atatatlan 'y o . . - o " % —
s lelatatotatatatatat e, v taatas : =
[ WY latatatadladad ot alolads had et alatad e n o a gt tan s e M




’0
h
ke
b

_,,r..
S ‘®
e
. 'e

Ty
B

T~ S s bl Aad s S Bl e e B e e e

during tests, Comparative details of the pilot models and their
power plants are given in Table 1 (Fige 3)3 Table 2 (Fige 4); and
Table 3 (Fige 5). A colum is also shown for the modified model
T3 bO&t.

(1) Model Tl. Th~ power plant for this installaution
was two Chrysler Mi4 engines, The }Ml4 is adapted frem the
standard 3/4-ton Dodge truck engine (model Chrysier T116) by
the addition of a fluid coupling and marine reverse gear, This
particular power plant was shosen because the available horse-
pover (91 hp at 2200 rpm) was satisfactory, and it appeured
that the installation would provide the maximum interchange=
ability of partse

(2) Model T2, The power plant in this installation
was two non-standard Gray enpgines, MNodel 6-121, These were
chosen becuuse the engine contained seven main bearings and
had a displacement of 330 cubic inoches as compared to a maxi=-
mun of four main bearings with 324 ocubiec inches displacement
for the Chrysler Royel Marine engine, which was the only stane-
dard engine available at the same horsepower. The increase in
pover over the Tl installation was considerable, 124 hp as come
pared with 91 hp at 3200 rpm for each enginee This inocrease
in power was incorporated into the T2 power plant to investi=
gate possidble advantages resulting from a higherepowered boate

(3) Model T3. The experience gained from tests of
the power plants In the Tl and T2 boats was utilized in the
selection of the power plant for the T3 boate This power plant,
two Gray Model 6-77 engines, was the marine conversion of the
standard Continental lodel F226 engine, and developed 82 hp at
3200 rpme

be Hulle The hull desifn of all three models was basi=
cally the same. All were constructed of wood and plywoode The
difference was largely in the arrangement of the decke

8¢ Outline of Testss The Tl, T2, and T3 boa.s were tested
at the Yuma Test Branch, and the T2 and T3 boats were also tested
at the Engineer Board, Tests were made as followss

Re Individual Boats,

(1) Towing power
(2) Torque for turning

(3) Maneuverability
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FIG. 1. COMPARISCON OF UTILITY PO"LR BOATS, Note
difference in size and design of present standard
utility power boat (left) and the new twin-screw L J
utility power boat, T3, (right).
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‘o FIG. 2. COMPARISON OF DECK ARRANGXMENTS OF PILOT MODEL o
TWIN-SCREY. UTILITY POVER BOATS. Left to right: T3, _
T2, and TJ, Sty
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i SCREW TWIN SCREW
U'I‘Il.'l1\'vY|N POWER BOAT UTILITY POWER BOAT

l | MODEL T-I MODEL T-2

A\, 55% STEERING
- 3.8% CRANE EQUIP

4.2 4%06CK FITTINGS
.. 3% courment

TWIN SCREW
UTILITY POWER BOAT UTILITY POWER BOAT

MODEL T-3

o
A a,___‘\-.-,%\\{\f\r;m :2.8% DECK FITTINGS “\"\ >
N\ : zg;%;& 34% CRANE EQUIP ;
", . & X \\ v, - :
N \ c.cx STEERING L. 4.4 EQUPMENT e
. o e

X

FIG. 4. TABLE 2, WEIGHT DISTRIBUTION DATA.
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PILOT MCDEL PORER BOATS

ENGINE CHARACTERISTICS

5 _ Model T-3 and ’
Characteristic Model T-1 Model T-2 Modified Model T-3 :{-__
Make and model Chrysler M-l | Gray Gray : .
Model 6-121 Model 6-77 pe)
Horsepower 91 124 82 ’
RPM 3200 3200 3200
Teight, including
reverse and reduction
gear 990 1b 1140 1b 715 1b
Reduction ratio 3.46:1 3:1 3:1 ]
Number of cylinders 6 6 6 ;
Bore 3-3/8 in, 4 in, 3-5/16 in. ’ |
Stroke 4=3/8 in.  |4-3/8 1in, 4-3/8 1in. fa
Piston displacement 230,2 cu in. | 330 cu in, 226 cu in, _'.-‘_:'
Total weight, pro- i y
pulsion mechinery 2,100 1b 2,480 1b 1,530 1b OISR
Thrust both engines, ';:E::j::::-::
zero speed 3,600 1b 5,000 1b 4,000 1b AR
. PP
b
o
FIG, 5. TABLE 3, ENGINE CHARACTERISTICS. 4}
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(4) Fuel consumption

(5) Suitability of power plant
(6) Speed

(7) Beachin;

(8) Transportability

(9) Accessory equipment

be R&ftins.
(1) Capacity and rafting speeds with various rafts

KA~ M

(2) Endurance test over continuous period (28 hours
minimum) pushing loaded S«=boat raft ° J

13
,L..-.,"

B¢ Test Data,

a. Towing Power, Speeds, and Raft Capacities,s Com=
parative test data on towing power, speed, rafting capacities and
rafting speeds of the three models and the standard 52-hp utility "
power boat are contained in Table 4 (Fige 6)s The 90=hp utility S
power boat, for which data is inocluded in the chart, was an earlier
attempt to use the Chrysler iil4 enzine in the single-screw utility LT

power boate s

be Maneuverabilitye All three boats maneuvered well,
although the T2 boat with its extra power required more skillful
handling, Results of the maneuverability tests are shown in Table

6, (Fige 7)e T

A .« 4
10, v e .

. 2 ’ . - L 2 “
e Radiactonin safal A et -

6e Beachinge All boats were able to withstand both S
beaching and backing off a beach under their own power. (See Fige 8) »

>
PR
P PG Y

PN

de Accessory Equipment., Much of the equipment, such as e
i deck fittings, was designed specifiocally for use on this type boat,
} liost noteworthy of the deci: fittings were the roller bow chook and

u'. haul taclles for the tightening of steering lines, located on the

< aft decke A hoavy towing bitt was provided at the aft end of the [ ]
! cockpite A orane arrangement (Fige 9) was also found of considerable '
value in the hoisting of anchors, raising of sterns of other boats

for propeller maintenance, and as assistance for lifting in warious

salvage operationss Also included in the equipment are life pre~

servers, tow lines, boat hooks, bilge pumps, and running lizhtse

The boat is provided with adequate lifting eyes fore and eft for L J
handling with a crane, These fittings are substentially anchored
to the keel of the boate The pushing knee, Fige 19, also proved A
saticfactory as a means of propelling rafts. el
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ee Rafting Tests. Results of rafting tests are shown
in Table 4 (Fig. 6)s Various pictures of the rafting tests are

shown in Figs. 10 to 13,

fo Endurance Test. An endurance test was made with the
T3 power boat pushing four 2b-ton pontons, in the form of two 2-boat
rafts loaded to 43 tons displacement, up the Colorado River from
Imperial Dam to the Palo Verde test site and return, a total distance
of approximately 130 miles, The uperiver trip required 33 hours 16
minutes operating time and the return trip required 7 hours 32 mine
utess, The maximum propelling speed was 6el mphe The average up=
river speed was 2 mph against currents averaging 3 to 6 mphe One
quart of oil was added and 387 gallons of gasoline were used on the
tripe The T3 power boat, with the addition of some slight modifie
cations found necessary as a result of the tests, was determined to
be satisfactory for an operation as desoribed above,

ge Transportation. Both the T2 and T3 boats were trans-
ported on the 2f=ton pole=type utility trailer (Fige 14) towed by a
24=ton 6 x 6 prime mover, Trailer capacity, however, wus exceeded
and there was a possibility of damaging axles in cross-country transe
portatione The high center of giavity of the load was also detrie
mental to oross-country travel, Because of the weight of the boat,
a orane was required to load the boat on the trailers An 8«ton flat
bed, machinery-type trailer (Fige 15) equipped with a shipping skid
was also used to transport the boats This method was satisfactory
for on=road transportation but not satisfaotory for cross-country
operations,

10¢ Results of Tests, Tests of the three models of boats ine
dicated that all three had sufficient pulling power to handle the sl s
standard rafts, up to and inocluding the five=float 25-ton ponton ool o0
raft with a 46=ton medium tank cargo, at speeds of 6 mph or mores
Therefore, it became a matter of determining which of the three s
boats was best equipped for rafting operation and which had the
most satisfactory power plant from the point of view of continued »
operation, fuel consumption and availability of spare parts for i
maintenance, Teble 4 (Fige 6) shows the results in chart forme In LRt
addition, the results are further summrized as follows: e e

. .
. . .
il b die N

e Model T-l. The Model Tel boat was found to have
suffiocient pulling power to handle the various rafts in ourrents
up to five miles per houre During the conduct of the tests with
this boat, a number of mechanical deficiencies were uncovered.
These includeds

'®
- J“_LlJ‘l" .

(1) Failure of the steering gear system, when heavily
loaded and with both engines in reverse.

e

(2) Inconvenient location of the reverse cear levers,

~10- o
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DATA ON MANEUVERABILITY CF
TWIN-SCREW UTILITY POWER BOATS

No. Description of Test ' Tl T2 T3

1l | One engine full ahead, one full astern,
rudders straight, minimm turning radius 20 ft 20 ft 18 ft

2 | Same as 1, using rudders to aid turning, .
minimum turning radius 15 ft 15 £t

5 3 | Both engines full ahead, rudder hard over,
turning radius:
Starboard 65 ft 30 ft 25 ft
Port 50 ft 30 ft 30 ft

4 | Both engines full astern, rudders hard
over, minimum turning radius, )
Starboard 30 £t 25 ft
Port 30 ft 25 ft
5 | One engine full ahead, other stopped, i
minimum turning radius: :
Rudders straight 100 £t 125 £t | 80 ft
Rudders hard over 35 £t i 30 ft 25 £t

6 | Starboard engine full astern, other
stopped, minimum turning radius L15 ft 20 ft

FIG., 7. TABLE 5. MANEUVZRABILITY OF TVIN-SCREW UTILITY POWER BOATS.
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FIG. 8. BEACHING TWIN-SCREW UTILITY POVER BOATS IS NO
PROBLEM, Ample protection is provided for propellers
and rudder, The boat is easily retracted under its
own power, as long as propellers are in the water,

—— T
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FIG. 9. CRANE EQUIPMENT FOR TWIN-SCREY UiILITY POWER
BOATS. Rigged over the stern of the model Tl boat
(above), the crane is lifting 1700 pounds, It can be
used over either bow or stern,
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FIG, 10, TWIN-SCREW UTILITY POWER BOAT, T3, PROPELLING
A 4-BOAT WHOLE PONTON DIVISION RAFT, Maximum speed of
raft, loaded with model T™O motor gun carriage, is 6.5
miles per hour,

FIG, 11, TWIN-SCREW UTILITY POFER BOAT, T3, PUSHING
A 4-BOAT WHOLE PONTON DIVISION RAFT, Speed of raft,
loaded with an 18-ton light tank, is 6.5 miles per
hour.
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FIG, 12, THE TWIN-SCREW UTILITY POWER BOAT, T3, HAS
POWER TO HANDLE THE 4-BOAT STEEL TREADWAY FERRY WITH
A MEDIUM TANK LOAD AT A SPEED OF 6.1 MILES PER HOUR.

FIG, 13. TWIN-SCREW UTILITY POFER BOAT, T3, IN
POSITION AT START OF RAFTING OPERATION ¥ ITi FORWARD
PUSHING KNEES CONTACTING BALK OF NEV ARMY BRIDGE
RAFT, Steering lines are tightened by haul tackles
from the stern.,
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FIG, L. 2%-TON POLE TYPE TRAILER USED IN TRANSPORTING
TWIN-SCREW UTILITY PORER BOAT, T-3. Two bolsters at

center provide primary support. Forward pad on pole
prevents shifting of hull,

FIG, 15. 8-TON FLAT BED MACHINERY TRAILER USED TO
TRANSPORT TWIN-SCRE¥ UTILITY POWER BOAT, T-3.
Wooden shipping skid supports the boat,




(3) Difficulty in proper adjustment of the reverse °
elutches, '

(4) Inoconvenient location of the instrument panels.

(6) Poor throttle oontrol,

[ )
(6) Engine treudle in the form of sticking valves, :
(7) Inaccessibility of the outboard side of both
engines for adjustment and repair.
(8) Insufficient cockpit space to permit freedom o
of movement for operation by the orew,
: (9) A total weight of 6800 pounds was found too
. great for convenient transportation, particularly with the
2 24-ton trailer. .

b. Model T2, The Model T2 boat was found to have

ebundant power under all conditions if properly handled.

If handled by an inexperienced operator, the tremendous
power 80 readily available was found to be dangerous. Raft tests
E. indicated that the boat had ample reserve power for any ourrent
- up to 6 mph. This boat was found to have a greatly improved throt- ’
tle control system, clutch control system, and inst:.:ent panel.
The worm-type steering gear was found to be a considerable improve-
ment over that on the Tl boat, No perticular mechanical defects
were encountered with the power plents, though proper adjustment
and maintenance of the engine was still foupd to be difficult, due »
to the inaccessibility of the outboard side of the engines. The
weight of this boat was 6400 pounds,

ce Model T3. The Model T3 boat was found to be the

lightest (6500 powmds) and to have the best maneuverability of all : d
three models tested. It was found to have ample power for currents »

up to five mph, to have a conveniently loocated cantrol station (Fig. s
16) and to be mechanically satisfactory in all tests conducted on N
it. The deock arrangement (Fig. 17) was found to be the most gen- RS
erally satisfactory of all three boats, when the boat was considered
° a8 & power plant for ponton raft operation and for the warious uti- Y
3 lity jobs encountered in bridge oconstruoction. Even though 1lighter » q
; in weight, this boat was found to possess sufficient strength j
throughout to withstand beaching, transportation, and general oon-

ditions during its operation. No major wealmesses were found during

any of the tests. However, the freeboard of the boat was found to R
be lower than desirable for all operations. During heavy tows, the ' ]
stern of the boat was awash, and when the boat was used alone in »
rough water, considerable spray was teken over the bow. ﬂ
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Ve DISCUSSION y !
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o
1
. ll¢ Generale. As the test results indicete, the Model T3 boat
¢ was the best of the boats testede The following discussion is
* oentered on this beat, oomparing it with the other two models tested
and with the standard utility powve: boat, the British Mk-III and
the German metor beate As was noted in paragraph 5, no test models )
of a single engine, twinesorew boat, equipped with the Renning ,
} transmission, wes built due to the time element invelved in that
§

type of construction,

TeRT W R Py e

12¢ Propelling Machinerye In counsidering the selection of a
pewer plant for the boat, the Chrysler lil4 marine engine installed )
eu the T1 boat was an attempt to convert the 3/4~ton Dodge truck
engine to a marine power plant by the addition of a fluid coupling
and marine reverse gear. The use of the Dodge engine did not prove
fully satisfactory, and the number of parts intershangeable with
those of the truck engine was considerably less than had been antie 4
cipateds The resulting weight of the converted engine, 990 pownds, ) [
was also excessive, The Gray Medel 6-~121 engines, used to power
the Model T2 beat, were found to be fine power plants with great
durability, smooth operation, and moderate fuel consumptione Howe
ever, the extreme weight, 1140 pounds each, the excess ef power, ]
! plus the high cost are factors against the adoption of the engines 4
for these boats, The Gray 6-77 engine (Fige 18) used to power the ) [
73 boat was entirely satisfactory. The maximum pewer output of the <
twin engine installation is adequate to handle the heaviest loads
under oconsideration at this timee. In addition, its weight, 715
pounds, makes it the lightest engine of the three testeds It has
good operating characteristics, and it provides a considerable de=
gree of interschangeebility with the Gray }odel 4-52 engine of the
present standard utility power boate

’ "
i Ao o

13¢ Steering Machinery, The Model Tl boat was equipped with
a flexible cable steering gear operated by a chain and sprockete
Tests proved that tension in the cable could not be maintained sate .
isfactorily, and thet the steering quadrants were not strong enough. ’
Acoordingly, the steering machinery of the lModel T2 and T3 boats
was completely redesigned, and a Ross~type worm gear steering meche
anism with rigid push rod control was adopteds This type steering
provided a more positive means of connection between the wheel and
the rudders, and eliminated any play found in the cable type.
Tests with the T3 boat indicated a lack of steering power on the 4
first trial, but, by increasing the size of the rudder, ample )
steering power for reasonable maneuverability was obtained. The
increase in rudder‘ area did not appear detrimental to the steering

geare
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14, uipment, Each of the test boats was provided with the
same type of equipment for pushing, for t..e efficient handling of
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{ FIG. 16. CONTRCL STATION OF TWIN-SCRE¥ UTILITY POWER
@ BOAT, T-3. It is conveniently located on the port ~ 3
side of the cockpit. All controls are within easy !
reach of the operator. s
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. FIG. 17. DECK ARRANGENENT OF TWIN-SCREY UTILITY ] !
[ POVER BQAT, T-3. Showing errangement of cockpit, =0
{ control station, equipment anc large forward e
- working deck.
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towelines for the raising of anchors, and with the same steering
lines, lights, and ground tackle; these proved adequate. Part of
this equipment is shom in Figse 19 and 20, The original orane
tested proved diffioult to ereot in the boat, as close toleranoce
fits were necessary in the various conneoctions. It was redesigned
to provide simpler erection and to eliminate the difficulties ene
countered in manufacture.

16. grutioml Performance, The engineering tests indiocate
that the performance of the T3 boat towing 4=boat rafts, loaded

with medium tanks and equivalert loacds will exceed the 6 mph minie
mun requirement of the military oharacteristios. The top speed

of the T3 boat is 16 mph, which, although less than the 18 mph top

of the Tl and T2 boats, is nevertheless sufficient to make an efe
ficient utility boate Beaching of the boat for discharging passengers
or oargo is quite possible on sand, mud, or gravel beaches, and,

with cautieon, on rocky beachess The boat has ample power for selfe
retraction after being beachede The service and endurance tests’
have shown that the boat is ocapable of continued operation for a
oconsiderable length of time without mechanical failure or excepe
tional maintenance problems, The tunnels for the 26~inch propellers
(Fige 22), permit a minimum draft of 32 inches. The tests, however,
indicated that more freeboard was necessary, as the stern was awash
and the fore part shipping spray when the boat was making a heavy

tow in rough water., The following paragraph desocribes the steps
taken to inorease the freeboard,

16, Modified T3 Boate An urgent lend-lease requirement for
& twinescrew power boat had developed at the time engineering
tests of the T3 boat were nearing completion. In order to make
drawings and specifications available for this requirement as soon
as vossible and to permit utilization of patterns, forms, and
molds already on hand, freeboard changes as follows were made to
the existing T3 boat to increase its seawerthiness:

ae Depth amidships inoreased from 2 ft 6 1/8 ine to
2 £t 9 3/4 in.

be Depth forward increased from 3 £t 6 1/8 ins to :'A.-:';'.:--f.w
4 £t 01/8 in. Sreset

ce Depth aft increased from 2 ft 9 1/4 in. to 3 ft
11/2 in.

hL
[ v : '-
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The additional depths increased the overall length of the boat
with bumper rail and chock casting base to 25 ft 6 1/2 in. and
the width te 8 ft 8 in., due to the prolongation of the normal
side and end battens of the boats These dimensions were slightly
in excess of the transportation requirements of the boat as set

a2le
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up in the military characteristios, which required approximately

26 feet in length and 8 feet in width, However, the 8 inches of
exoessive width is at deok height on the boat and would not be a
factor in ourb=to-ourb clesrance on a roadwaye The increase in the
size of the boat did not increase its weight, as this was compen=
sated for in the redesign of structural members. The socals weight
of this nodel complete with accessory equipment is 6250 poundse

17, Transportation. Tests indicated that both the 2-mheel
- wtility pole=type trailer and the S=ton flat=bed trailer when towed
;h by a 2i=ten 6 x 6 truck oould be used to transport the boat on .

highways, but neither is entirely satisfactory for off-road opera=
tionse The flatebed trailer does not have sufficient clearancs, . )
and the pole=type trailer is overloadede If a 4-ton truck, instead RSN
of a 2/=ton truck, is used as a prime mover, the pole=type trailer AR
can be used in off-road operationse This is the type of transpor-

4

L,

. tation for the boat which has been included temporarily in the
Floating Bridge, M4, equipage until a more satisfactoty solution L 1
is founde However, the tires of this combination must be kept in P

perfect condition at all times to maintain mobilitye. A special IR
trailer in which the boat is carried in an underslung position is P o
now being tested as a possible solutione The possibilities are
being inv