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In addition to manual steering, the vessel is equipped with a nonhunting-type 
automatic pilot. An emergency tiller may be quic kly attached with removal of a 
deck flange above the rudder post. In tests and trials the v e ssel exhibited fine qual­
ities of maneuverability and seaworthiness . A separat e chart and instrument room 
has been provided because of the need for these facilitie s. Quarters are provided 
for four scientists in addition to c rew spac e for six. 

Six berths are located in t he fore castle, t wo in t h e deckhouse, and one in the 
laboratory spac e. Separate quarters are provided for the captain adjacent to the 
wheelhouse . 

A desirable feat u re of the George M. B owers not usually found in fishing ves­
sels of this siz e is the provis ion fo r i nside a cce ss to working areas, quarters, and 
storage spaces . This provision for crew comfort is a definite advantage to the 
multipurpose fi s hing or exploratory vessel, and wa s accomplished without loss of 
space or special a r rangements. 

Pa rt II - Ve ss e l's El e ctrical and Auxiliary-Drive Systems 

By Richard L. McN eely* 

E LECTRICAL SYSTEM 

The de s ign of the electrical system of the George M. Bowers fulfills a variet y 
of r equirements and m akes provision for future possible needs. Of particular note 
in the installation are fe atures of economy both to the initial cost of the installation 
and to operational and m aintenance expenses. 

T he l arger of the generating pla nts is 110-volt a. c. single-phase and is rate d 
at 10 kv . - a. The unique de s i gn and installation features of the system permits, 
without overloa d, int ermittent operation of: 

Galley range . . . . . . . . . . 
Thirty-gallon hot -water he ater . 
Galley refrigerator . . . . . . . 
Fourteen c u . ft . deep - freeze unit 
Deck flood lights . . . . . . . . . 
Deckhouse lighting and wi ring cir c uits 
The air compressor. . .. . ... 
Battery-charging rec tifiers .110 v . a. c . 
Ventilation blower . 
Fresh-water pump . 
Anchor winch 
Navigational aids 

and other minor equipme nt. 

220 v. a. c . - 200 to 10,000 watts 
110 v . a. c . - 1, 800 watts 
110 v. a . c . - 90 watts 
110 v . a. c . - 100 watts 
110 v. a . c . - 600 watts 
110 v . a . c. - 250 watts 
110 v. a . c. - 75 watts 

to 110 v . d . c . - 500 watts 
110 v. a. c. - 100 watts 
11 0 v. a. c. - 80 watts 
11 0 v . a. c. - 3,000 watts 
110 v. a. c. - 250 watts 

Additional auxiliary power is furnished by a 3- kv. -a. 110 volt a. c. generator 
and 32-volt battery charger . The battery - charging unit is tapped off of a 32-volt 
generator field exciter. 

The main propulsion engine drive s one 1, 500 - watt 32-v . d. c generator and one 
3, OOO-watt 110-v. d. c generator. A m otor generator set allows power conversion * Electronics Specialist, Gear Research Station, Exploratory F ishing and Gear Development Section, Branch of Commer­

cial Fisheries, U. S. Fish and Wildlife Service, Coral Gables , F la. 
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to a. c. The electrical energy produced by the 3. OOO-watt generator is st()red in a 
110-volt bank of batteries. Principal use of the motor generator set is a source of · 

emergency a. c. power and a quiet source of 
a. c. power required in underwater sound ex­
perimental work. 

All control switches in the 110-v. a. c. and 
110 v. d. c. and 32 v. d. c. are of the circuit­
breaker type. Plug-in receptacles for all 
three types of current are provided in the labora­
tory space and in the radio chartroom. Dis­
similar types of plug-in prongs and receptacles 
prevent error in selection of power source. 

The 32 -volt system is used for engine 
cranking only to insure longer battery life. 
All engine-starting systems are isolated as 
added protection against electrolysis. All 

. major equipment is bonded with heavy-gauge 
copper wire and grounded to a keel-mounted 
grounding buss. Either 2;20-volt single-phase 
or 110-volt single-phaSe shore power may be 
introduced for ship supply. This is accom­
plished by means of one air-cooled 10 kv. a. 
110-220 volt transformer. An isolation trans­
former removes shore power grounds from 
the system. 

Fig. 8 - View of George M. Bowers Diesel auxiliaries. 
-- - -- To prevent even temporary loss of navi-

gation lights due to a. c. power-plant failure. navigation lights are 110 volt d. c. A 
reserve of power in the 1l0-volt battery bank would allow from 5 to 10 days of op­
eration without re-charging. With this 
bank of batteries and a motor genera­
tor set. all 1l0-volt a. c. navigational 
equipment would be of service in emer­
gencies. Of particular importance is 
the fact that this electrical system has 
been designed so that no switch on eith~ 
er the main or auxiliary distribution 
panels may be thrown in such a manner 
as to damage the electrical system or 
any of its equipments in any way. 

WINCH-ENGINE AUXILIARY DRIVE 

An unusual power take-off instal ­
lation aboard the George M. Bowers 
allows a 50 hp. auxiliary Diesel engine 
to perform double duty. 

This eng.ine is equipped with clutch 
and reverse gear and by means of a 
fluid coupling-type torque converter 
provides power requirements in vary­
ing amounts for the combination deck 
winch. Fig, 9 - View of power-distribution panel, sbowtngllO v. a.e .. Uo­

v. <i.e .. 32 v. d.c controls, and isolation transfonner. 

In numerous operations in fishery investigations. such as the towing of smaller 
nets. trolling, and underwater sound and television work, slower vessel speeds are 
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required for extended periods of time. These slower speeds tend to foul larger 
engines and are not recommended practice. 

The George M. Bowers is equipped with a sailing clutch between main engine 
and propeller shafting. By means of another chain drive take-off from the winch­

engine jack shaft to the main pro­
peller shaft, the winch engine may 
be used as auxiliary engine power. 
Roller chain and sprocket drive 
from the winch engine turns the 
winch jack shafting at 192 r.p.m. 
A two-to-one reduction in the chain 
sprocket drive to the main shaft 
provides through the torque con­
verter 0-96 turns a minute at the 
propeller. This gives the vessel 
a flexible range of speeds from 
0-3i knots for extended periods of 
time, if necessary. A specialfea­
ture of this dual function is that in 
the event of winch-engine failure 
the main engine might be used to 
power the deck winch for certain 
operations. Another advantage is 
that in the event of main-engine 
starter failure, the winch-engine 
drive and torque converter might 
be used as a source of cranking 
power. 

A standard friction-type clutch 
attached to the torque converter is 
operated by air controls at the 

- winch operator's position on deck. 
• Uta dri A simple arrangement of quick 

F1g.11-ViewofGeorgeM.~ aux ry ve. change crossover valves will allow 
either the main-engine or winch-engine drive to be operated from the wheelhouse 
air controls. 

A similar type arrangement was made aboard the explo"ratory vessel John~. 
Cobb in 1950 for slow-speed trolling. (See; U. S. Fish & Wildlife Service Fishery 
Leaflet No. 385, Part II, "John ~. Cobb Uses New Rig for Slow Speed Trolling. ") 

GLAZING SHRIMP NOT NECESSARY IF PACKED 
WITH PROTECTIVE OVERWRAP 

Experiments have shown that unglazed raw shrimp can be held satisfactorily 
forlong-term sforage at 00 F. (-17.80 C.) when packaged in waxed cartons with 
suitable overwrap. Tests by a tasting panel are reported to have indicated that 
the glazed and unglazed shrimp could not be distinguished from each other. A 
glazing operation does not seem to be necessary if the package has a protective 
overwrap. 

--Gulf and Caribbean Fisheries Institute, Abstracts, 1953 


