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ABSTEACT

. Provision of a mobile deperming station on Cansda's wesﬁ coast
became desirable when the shipbullding program there approached its peak,
Design and procurement of the electriecal equipment was entrusted to the
Electrical Engineering Section of the Nationél Research laboratories. The
Faval Service'undertaok to provide a suitable ship to convert for deperming
use, and, after a search, suggested the Motor-Vessel "Gryme", She was
surveyed to assure her suitability. Sketches were then prepared in the
Hlectrical Engineeriﬁg Section which showed the proposed arrangement of
equipment, together with the necessary additions and modifications to the
ship. These were approved by the Naval Service. The derpeming equipment
was installed by Naval personnel under the supervision of the_kational
Research Laborator;es“ engineers. The first deperming operatioﬁ with the

unit was successfully completed in September, 1943,
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CONSTRUCTION OF THE WEST CCAST TEFREMING TUNIT

e e

Unclassified

1. INTBODUCTIONE

Soon after the start of hostilities in September, 1939, confirm-
ation was obtained of the use by the Germans of non-contact mines, actuated
by changing magnetic fields. Since every plece of iron or siteel, even though
unnagnetized, modifies the magnetic field of *he earth in its immediate
vicinity, such a device offered a serious threat to all engine-driven ships,
whether or not the hulls were of steel.

The first Allied reaction was the fitting of degaussing equipment
to all major ships to reduce as far as practicable the magnetic disturbance
ageoclated with each., It was soon found that all ships have some permanent
magnetization which complicated the problem of degaussing and which, in the
case of small ships, contributed a major part of the disturbance. The
necessity of reducing this permenent magneiic component led to the develop-
ment of deperming.

Deperming is the name given to the process of reducing the permanent
nagnetization of ships by stepped reversals, (i.e., by applying te the sbip
being depermed, pulses of magnetomotive force, whose direction ie reversed
with each application, and whose magnitude is reduced in such a manner %that
the final residual field is small). This necessitated winding a solenoid about
the ship and passing currents of controlled magnitude, direction and duration
through this solenoid. The aggregation of equipment needed to perform this
opergtion is known as a deperming unit.

In the late summer of 1941 when ship losses were very severe, a
deperming unit was constructed ai Halifax, following the general arrangement
developed by the Royal Navy. ZExperience with the comstruction and use of
this unit was the basis for design work which was started late in the summer
of 1942 on a gecond unit, to be stationed at Vancouver. This unit was
intended to treat newly-constructed ships then being built in quantity on the
west coast, limited numbers of ships on Far Eastern runs, and Naval vessels
operating out of Esquimalt,

2. FPRELIMINARY DESIGH

Pressurs on shipbuilding facilities was so great that it was
impossible to obtain a vessel specially constructed for deperming use.
Consgequently, a survey was made of existing ships which could be released
for conversion., The most suitable of these was the motor-vessel "Gryme®,
then carrying cement t0 various defense developments around the southern
coastline of British Columbia. She was, however, not available wniil the
winter of 1942,

The Gryme was a small, wooden, carge carrier of 92-foot length,
18-foot beam, and 10-foot depth., She had been practically rebuilt in 1940
and was in good condition., In coastal operation she carried a crew of four, )
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though accommodation for seven existed. For deperming use, accommodation
for two officers, for at least two petiy officers and for as many seamen
as possible was desired.

A careful check of the space available against that required for
deperming equipment showed that it would be feasible to emlarge the forecastle
sufficiently to provide for four additional seamen, bringing the total
accommodation for seamen to six. In addition, a deckhouse could be built
over the after part of the cargo hatch. This deckhouse would provide an
officers! wardroom, with sleeping accommodation for one, and an officers?
lavatory. Suitable accommodation for the other officer was already available
in the cabin adjoining the wheelhouse. Existing accommodation aft was
sultable for three petty officers.

The proposed alterations and allecation of space are shown on
Rlectrical Engineering Laboratories skeiches number 1 1521 to 1525, (See
Appendix C), copies of which were submitted to the maval authorities for thelr
consideration. During the interval while naval approval was awaited the
Engineer Superintendents! drafting office at Esquimalt made detailed plans
and specifications of the alterations and additions required, following the
arrangement indicajed in the National Research Leboratories! preliminary
sketches,

Approval and authorization te proceed were granted in April, 1943.

. The Electrical Engineering section of the National Research Laboratories was
instructed to provide the electrical equipment and to supervise the alterations
and installation which were to be carried cut at Esquimali by naval persomnel.

In the meantime space suitable for a berth for the 'Grymé was found
at the National Harbours Board's "Lapoint Pler" at Vancouver, and sufficient
space was requested in the pier shed for a spare equipment storage room, and
for locker and shower rooms for the rigging pariy (1 or 2 petty officers and
16 seamen, who could not be permanently accommodated aboard).

3. JDETAILED DESIGN

The allecation of space and the arrangement of equipment suggested
in the preliminary sketches and adopted in the more detailed form developed
in the Engineer Superintendent's plans are shown in figures 1 and 2 (H.M.C.
Dockyard drawings 974 and 975). Descriptieons of the major items involved in
the conversion of the ship for deperming use are given in appendices A to ¥,
A general discussion of the modifications and installed equipment is included
in the following paragraphs.

The cargo space was divided into four sections by bulkheads desig-
nated "C" "D" and "E®, "C" and D" were existing cargo separation bulkheads
which were reinforced and made gas-tight t0 contain the battery compartment.

"E" was a new, sound insulating bulkhead to separate the diesel-generator and
contactor from the control room., The existing forward hold bulkhead, designated
¥B"  was pierced for access to the accommodation space which was added to the
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forecastle. In bulkhead "F" at the forward end of the engine room the opening
(required for main engine disassembly) was enlarged and fitted with a water-
tight steel door to be used as the main access to the deperming installation.

False raised decks were fitted in the hold to increase the width of
flat. The carge hatchway was decked over and the proposed wardroom deckhouse
was erected over the after part of this deck. Semi-permanent sections were
provided in the deck and deck-head of the entrance-way to the wardroom which
could easily be removed if major equipmeni items wers required to be added to,
or removed from, the deperming installation below.

The ship's 32-volt lighting system was completely removed and
replaced with a 110-volt system providing substantially improved illumination.
This new system was arranged for connection either to the diesel-generator
set, any one of the three banks of deperming batteries, or the 110-volt shore
supply. As existing electrical facilities at Lapointe pier were overloaded,
except on the 550-velt conveyer power circuit, a 550/110 volt 5 KVA dry=type
transformer was ordered %o provide a shore power connection. This relieved
the battery and diesel generator set of the lighting and heating loads while
the Gryme was at her berth,

An upper bridge was built atop the wheelhouse. A standard 10<=inch
signal projector and a flag locker were mounted thereon., Signal halyards
were rigged from the existing spar to the upper bridge.

. The engine room, galley, and accommodation spaces were renovated,
lockers and racks being fitted where netessary. Adhering to naval tradition,
several coats of paint were applied inside and out.

4, DEPERMING INSTALLATION

To accomplish its purpose, a deperming unit must have a source of
large direct currents, a method of controlling these currents, and a supply
of heavy cable to conduct the currents to the points at which their magnetic
effect is required. In addition, it is also necessary to have instruments
for the measurement of magnetic field sitrength.

In this unit, lead-acid batteries were used as the source of the
heavy currents. A contactor, liquid rheostat and selector panel, with the
necessary meters, were the control elements, Six thousand feet of 400 MCM
and six thousand feet of 600 MCM flexible rubber cove ed eable, ' convenient
lengths, wasg provided as the heavy current conductor. Permalloy magnetometers,
of the United States Naval Ordnance Laboratories’ type, were used %o determine
the effect of each deperming operation.

Previous experience indicated that with standard automotive type
lead-acid batteries reasonable life and satisfactory operation would be
obtained if the maximum current drawn from the batteries was approximately
four amperes per ampere-hour of battery rating. The normal deperming
procedure requires maximum currents approaching four thousand amperes. It

ERB - 171



= § =

was desirable, therefore, to have«one thousand ampere-hour battery capacity.
The largest batieries then in quantity production in Canada were of one hundred
seventy-five ampere-hours rating. These were available in three-cell, six-volt
units approximately seven inches by sixteen inches by anine inches high, and
weighing about ninety pounds. Terminal connections were the standard 'Society
of Automotive Engineers' post type. Grouping these batteries in six paraliel
circuits provided the required ampere-hour capacity.

In the Halifax unit, a battery bank voltage of ninety was adopted,
followlng the Royal Navy precedent, Experience indicated that a small increase
would produce a large imrpovement in operating efficiency by permitting more
general use of the smaller of the two deperming selenoid cables. It was
decided, therefore, to adopt a bank voltage of one hundred eight, an increase
of twenty per cent above the Halifax installation, This voltage also provided
for efficient operation of standard one hundred ten volt lamps and appliances.
Eighteen six-volt battery units, connected in series, were used in each bank,

The final battery consisted of three hundred twenty-four six-volt, one
hindred seventy-five ampere-hour units arranged in three banks of six parallel,
eighteen series with multiple connection. These three bsnks, each of one hundred
eight volts, one thousand fifty ampere-hours, were permanently connected in series,
but the intermediate points were brought out to a selector switch panel. This
permitted the use of one mndred eight, two hundred sixteen, or three hundred
twenty-=four volts, as desired, applied to the solenoid circuit.

The permanent series connection of the three banks f batteries
vermitted the substitution of two single-~pole. double-throw switches for the
three double-pole, double=throw switches used in the British units and in the
first Canadian unit. A double=pole double-throw switch, connected for reversing
the circuit polarity, and two single-pole, single-throw switches, for short
circuiting the liquid rheostat and the ballast resistors, completed the selector
switch equipment. Each of these switches had a continuous rating of two thousand
amperes, at six > indred ¥olts. The short circuiting switch for the liquid
rheostat was provided with a latch and padlock to prevent accidental mis-operation.
The short circuit switch for the ballast resistor which also short—circuited the
low range ammeter shunt, carried auxiliary contacts which energized lights to
indicate the ammeter that was operable.

The liquid rheostat was modeled after the Fasi Coast rheostat. However,
an attempt was made to improve its performance inr several respects in which its
predecessor had proved not entirely satisfactory. The plate area and tank capacity
were increased approximately fifty per cent. The plate shape was modified to obtain
& more uniform resistance scale. The clearance between the liquid surface and
the shaft was increased. The steel tank lining, tried as an innovation and found
80 satisfactory at Halifax, was repeated. The reduction gear between the control
wheel and the rheostat was changed from one to-three, to one-=to-five, The
position indicator was made more positive vy driving it with sprockeis and chain,
instead of pulleys and cord. Construction generally was simplified. In addition
e panel was added, mounted on the face of the rheostat, which earried the control
wheel, the position indicator, the high and low range ammeters and their indicating
lamps, a clock and the master circuit switch.
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As shown on the circuit diagram {Appendix F), a ballast resistor was
provided, which consisted of two cast grid units each of seventy-five ten-thousandths
ohm, connected in parallel. It was connected permanently in series with the liquid
rheostat to give better control at low current settings and to prevent the accident-
al passage of large currsnts through the low range ammeter shunt. A shori-circuiting
switch, (previously mentioned), permitted by-passing both the resisters and shunt
when larger currents were required.

Magentically-operated contactors, of the type used for roll motor control
in steel mills, were provided for making and breaking the heavy current circuit.
These contactors were rated for continuous duty at two thousand five hundred amperes,
seven hundred fifty volts, and had adequate capacity to interrupt the maximum
short=circuit current of the battery. Associated over-current relays, adjustable
from fifteen hundred to six thousand amperes, were connected to protect the equip-
ment. A foot switch, for remote operation of the contactors, was set in a recess
under the liquid rheostat, where it was protected from accidental operation, btuf
where it was readily accessible to the cperater at the contrel panel.

The deperming solenoid is essentielly a huge inductanes with the ship
as 1ts iron core. The energy stored in it is eppreciable, arnd if uncontrolled
on sudden interruption of the ecircult, is easily capable of causing severe damage.
To prevent this, a discharge circuit must be available whose resistancs is sufficiently
low to carry the maximum solenold current without an undue rise of voltage. TFor
this purpose a large copper oxide rectifiier was used, connected so that it presented
its high inverse resistance as a shunt acress the deperming solenoid when the
contactors were closed, and its low forward resistance as a discharge path when
the contactors were opened. Measurements during normal operation showed no wasted
pewer while the contactors were closed and no rise of voltage as the contactors
were opened.

Two ammeters, each with a shunt, were provided. These were seven-inch,
half of one per cent accuracy, fan shape, moving coil instruments. The scales
were four thousand-zero-four thousand and eight hundred-zerc-eight hindred amperes.
The short circuiting switch for the ballast resistor aisc short<circuited the
eight hundred smpere shunt., Indicating lights above ammeters, and energized from
auxiliary contacts on the short circuiting switch, showed which meter was to be
used. An engine room type clock (Seth Thomas) with a sweep seconds hand, mounted
on the control panel above and between the ammeters provided accurate and convenient
timing of the deperming operations.

Terminale for the connection of the sclenoid to the power supply were
provided in a splash proof housing on the foredeck. FProvision was made for attach-
ment of two cables %0 each terminal, in case paralleling of the deperming selenoid
should be necessary. All internal connections in the heavy current circuit were
made with million circular mil flexible stranded coaductor, OCircuits, in all
cases were installed with parallel runs as close together as possible to minimize
spurious magnetic effects. Battery connections were arranged for optimum
compensation when complete neutralization was not feasible.
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To charge the battery a thirty kilowatt diesel-=generaior set was
installed. The generator characteristic was specified such that the rate of
charge fell as the battery voltage rose with charge., Approximately fifteen per
cent regulation was required to bring the cutput current down %to the finishing
rate of the battery, when the generator was adjusied for rated current in re-
charging a half-discharged bank., The generator was used as a moter, supplied
with power from ¢the battery, tc crank the diesel in starting the set. :

On the dead front contrel cabinet of the charging set were mounted two
circuit breakers, an ammeter, a volitmeter, 2 volimeter vransfer switch, a balance
indicator push button, the diesel stari push button and the conirols of the two
double-pole double-tbrow switches which selected the bank to be charged. 3Both
circult breakers had overload trip-outs for protection of the generator, and both
were capable of interrupting the maximum fault current that could flow elther from
the generator or from the battery. Under-voltage and reverse current relays on
one breaker prevented paralleling an inoperative generator with the battery, and
protected the set in the event of engine failure, A magnetically-operated
contactor with a curreni-iimiting resistor by-passed the reverss curreni and under-
voltage relays to supply power fo crank the diesel when the start push-button
was pressed. To facilitate paralleling, = push-button switch transferred the
voltmeter connections so that the difference voltage between the battery and the
generator was indicated. A standard rotary volimeter switch permitted connection
of the volimeter to any battery bank, the eharging bus er the generaior terminals.
Electrical interlocks insured the correct sequence of operaticns when the set was
started or stepped.

For the deperming solennids two sizes of rubber-insulated, rubber-
Jacketed, tough rubber-sheathed cable were supplied. The smaller was four hundred
thousand circular mils and the larger was sixz hundred thousand circular mils
cross section. Both were finely stranded of the "rope lay® type ef comsitruction
for extra flexibility: both were supplied in converient lengihs (detailed in
Appendix E) fitted with two-bolt lugs at each end. The drillings in the lugs
were made identical to permit inter-conneection of the two sizes of cable. Tough
rubber sleeves were supplied which could be slipped over the joinis %0 prevent
accidental contact of the lugs with metal paris near them. Everdur bolts and
appropriate box wrenches for the cable Joints were also supplied.

On the East Coast unit, the cable had besn stored for ready use by
laying it out in troughs on the deck. The "Gryme®, however, was much smaller and
no deck space was available, except that bullt over the forwaxd part of the cargo
hatchway. This was thirteen feet ten inches fore and aft, by nine feet eleven
inches athwartships., Preliminary calculations indicated that reels dould be built
to occupy this space and to carry the bulk of the cable. It was desirable %o
have separate spools for each size and lengih of cable, and to have reversible
power drive to the individual spools. A tentative design was made and discussed
with a manufacturer. At the suggestion of his chief engineer, the designs of the
bases of the reels were changed to make them structurally more rigid, and to utilize
steel shapes in stock in Vancouver. The manufacturer then accepted responsibility
for their production. Details of the design of these reels are included in this
report as Appendix E. Basically, they consisied of two sets of four spools, each
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spool carried on trunions, and supporting, concentrically, the drive shaft which
could be clutched to the spool in use. Power was sppplied from a twoe horsepower
electric motor with reversing two step contrel, through a geventy-seven-to-one
reduction gear directly $o one drive shafst, and from that through sprockets and
a roller chain to the other drive shaft. A ballast resigtor was included %o
limit the starting current and the stalled torque of the motor. Roller fairleads
vere fitted on the gunwhales opposite each spool, to guide the cable onto it.

In the final design, storage capacity was available for all the deperming eable
except seven hundred fifty feet of the larger cable. (This was the least used
size, and its omission from the reel, and storage below facilitated ¢rimming the
ship and contributed to the shipis s‘r.ability° This amount of cable weighed two
thousand pounds). The first length of cable on each spool was attached %o a
hook on the spool flange. Subsequent lengths were added by coupling them t¢ the
preceding cable end with a C-link. A maximum speed of twenty-three revolutions
per minute for the spools with the smaller cable and of nineteen revolutions per
minute for the spools with the larger cable was provided.

An innevation, later adopted also on the East Coast, was the placing
of the magnetometer instrument box permanently in the deperming unit control room,
and the connecting to it of the two detector units by long extension cables.
The magnetometers used were the permalloy detector, null type, developed by the
United States Baval Ordnance Laboratories. Canadian Army field telephones, type
D Mark V, also with long extension cables, were used to0 maintain commnication
between the Unit Officer in the control room and the parties at the detector units.

5. HIRE PROTECTION

In the operation of heavy current electrical equipment by inexperienced
seamen there is always some danger of fire. In a wooden ship this is especially
true. For this reason, extra precaution in circuit protection was exercised and
adequate fire-extinguishing equipment was installed. Sufficient volume of
carbon-dioxide was provided to smother immediately any fire in the battery room,
control room or generator-contactor room. Carbon-dioxide was provided to protect
the main engine room. Foam type extinguishers were provided for all accommodation
spaces. In addition normal fire-fighting equipment was installed.

Another danger in an installation of this sort is an accumulation of
hydrogen as a result of improper ventilation of the battery compariment during
and for some time afier battery charging., To guard against this, a ventilating
fan was installed to provide positive ecirculation of air in the battery room.
The capacity exceeded that required to keep the hydrogen conr-ntration below.the
minimum explosive ratio. It also was sufficient to prevent any undue rise of
temperature due to battery and cable resistance losses during charging. A
ventilating fan was installed in the diesel-generator compartiment to remove the
air heated by radiation from the diesel and from the generator, and to maintain
circulation of air in the control room when the charging set was shut down.

6. CONCLUSION

Completion of the deperming installation was delayed by failure of
several suppliers to meet delivery promises, but as each section was finished it
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was given complete tests culminating in the initial deperming operation in the
first week of September 1943. The operation was completsly succtessful, and was
completed with a new, and for the most part, inexperienced, crew, in less than
two hours,
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APFENDIX A - BATTERY AND CHARGING GENERATOR

The battery consists of three banks. Each bank containg 108
six-volt units (Exide XH-25) of 175 ampere-hour capacity, These are
arranged as shown in figure 1A, in six parallel circuits, each with 18
units in series, producing a nominal bank voltage of 108, and an ampere-
hour capacity of 1050,

The three banks are permanently connected in series and the four
terminals resulting from this connection are brought out to the selector
switch panel, and to the charging eontrol panel.

: Figure 2A shows the consiruction of the battery racks and the
way in which they fit into the hold.

Electrie power for charging the batteries is obtained from a
diesel-generator set of 30 kw capacity. (Cummins diesel 50 hp 1400 rpm,
Westinghouse generator 30 kw, 125 volts, 240 amperes, direct-connected.)
The load characteristic of the set was chosen to suit the charging
characteristic of the battery. (As the battery is charged, its voltage
rises, As the battery voliage rises, the generator output falls.) This
matching ef characteristics reduces greatly the attention required from
the attendant, and the danger of serious overheating or overcharging of
the battery,

Figure 3A shows the saturation curve énd the load characteristic
for the charging generator set.

: Figure 4A is the connection diagram for the charging control
panel, This panel includes main circuit breakers with overload, under-
voltage and reverse current relays, selector switches for connecting the
generator to any one of the three battery banks, ammeter for indicating
generator current, voltmeter and switches for indicating battery bank
voltages, generator voltage, or unbalance voltage when paralleling the
generator with a battery bank preparatory to charging, field rheostat for
controlling generator output, starting contactor and ballast resistor
permitting the use of the generator as a motor for eranking the diesel.

Figures 5A and 6A show structural details of the charging
control panel, and figure 7A shows a front view of the completed panel.

ERB - 171



it

Barreny Commucions

o

Ne VIO4.

M

i i
__ _ I.
Wm K
i ;
N e
i
w v aafuv =
it CEE SRS
|
1!
ik
i
i
{1
_ !
1 [
o !
i
g

FG.IA.

L
L

ﬁ_r

o s
T

':.L_é_—l'__.l __T?'.E

_7:9'!:

|

S
'_LGE_'L
T 1

}_L___L_.X;_T: s

ot "'_-.._°: =hs

Dot of teposne by o
By mand

Fot 0 o nasma 7 wom oy mieme the suosams g an

ety e 0 Lrod mis o

o Crmaot Toraire o gy,

FIG.2A.



RN 215

T
;
f
f
i

100

e _30..KW..~We:nngbou}>e DL ﬁenerqixn:_-_m_
E o5 COupled fo a '
50 HP Cummins Dnesel Eng

Bl :400$PM B

ENERATOR TERMINAL | VOLTS

Load Characteristic| was takeh with
," .lfic(d r*hecqldf set af reslstance pom‘r ]
which gave 125 voits af 240 amperes

tdao., 8ot 2doi 250
'l._OUTPUT' CUR:ENT ~AMPERES [

5HUNT FlELD CTURRENT AMPERESI

ae e B el |




S a 1 %
1R v b 3
) = . o Q
! §1 m“ .».. ﬁ__mu“ 2
AN ey i
q...mmm:m 1 ”_n
1| (38 B e
Pl ijl Hl |
R AR ‘
R 1
SR T

g

| = 4”

T LA b | e
| = \ =

HO Mlﬂ ﬂcﬂnu
b
i
to
m...;
i

FIG.5A.



) A

O -

. . £ .. . .
nhdmiad ] ] l :cT—dl 8- a-lx-

i
%
b
[ |
H
{
Lo¥
T
Iy
ol
I
{—o

b 4
-3

|
W o I
i L HIEl
' T T T
A ” —_—
IV @ BASE Metomo!: Edoay-Asbostos
, r V. J Sraky st Los
b ! TI::W"
»
—ed W B
N \:L )

o’ Siiainal MSanLn | aB s lOMNS
ASSErBLY amana
Sl 1 e 4 T O ~
@D RE bt L1y Arsas PAFE
MLogV/ S Soale | RA So Onperming Loviahiabies o P13 Eryonsd
oy o
Aot gt gt
. & Clpanaas
Erlhiiiedl

FIG.6A.




FIG. 7A.



e 10

APFENDIX B - LIQUID RHEOSTAT

Control of the magnitude of the current drawn frem the battery
1s accomplished by the liquid rheostat. Its design follows that of the
rheostat installed in the East Coast deperming unit, which in turn was
fabricated at Halifax from Admiralty drawings,

Some modifications were made, however, as a result of experience
with the East Coast rheostat. The tank was enlarged, and provided with
a steel lining. The number of plates was increased and the separation
between plates was decreased. The height of the shaft above the liquid
level was increased. The contour at the starting point of the movable
plates was altered to improve the control over the minimum current range.
The drive-gear ratio was altered from 133 to 135, to improve control.
The terminal arrangement was modified to simplify the cable connections.

In addition, a panel was added to the face of the liquid
rheostat, with indicating lights, high and low range ammeters, clock
and master switch, thus making control a one-man eperation. PFigure 1B
shows this panel before the addition of the clock. Figures 2B %o '1B,
inclusive, are details of assembly and parts of the rheostat.
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APPENDIX C - PRELIMINARY MODIFICATION PLANS

When the Motorship "Gryme" was first propesed for use as a
deperming ship, no details of her comstruction were available. It was
necessary, therefore, to prepare dimensioned sketches before making
preliminary space allocation and equipment layouts.

Scale plans were then made of the spaces usable for equipment
and additional quarters for the crew. From these it was evident that,
with some crowding, the essential equipment and personnel could be
accommedated. On this basis, sketches of the required alterations and
additions were made and submitted to the Naval Board for approval.

The proposal involved sub-dividing the carge hold into four
compartmente decking over the hatchway, and ereciing a deckhouse in the
after half of the hatchway. Numbered from the forward end, the compart-
ments were:; first, additional quarters for seamen; second, battery room;
third, control room; and fourth, generator room. These are shown in
figure 1C. Water-tight and gas-tight bulkheads were specified for the
fore and aft ends ¢f the battery room. A partition only would be required
to separate the control and gemnerator rooms, It would support certain
of the centrol equipment. This partition is shown in figure 2C.

The necessary deperming plant was then superimpesed on the
sketches, resulting in the arrangement shown in figure 3C. Lighting and

ventilating fixtures for the installation were next located on the sketches,

as shown in figure 4C.
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APPENDIX D - SFECIFICATIONS OF ALTERATIONS AND MODIFICATIONS
"M/Y_GRYME"

(Prepared by Engineer Superintendent - H.M.C. Dockyard, Esquimalt)
9th Jamuary, 1943.

1. GENERAL DESCRIPTION
The dimensions of the vessel are:-

Length B.P. e 92! - O
Beam s 18! - Q@
Depth Moulded . 110 - a3

The above vessel is 1o be converted to a Mobile D.P. Unit, (West
Coast). The hold will be divided into three compartments comprising a
total length of 31! - 7" forward of the Forward Engine Room water-tight
bulkhead. The Comparitments from the Engine Room W.T.B., forward are,
Generator Room, Control Room and Battery Room, as shown on the accompanying
sketch., On the weatherdeck, in the way of the hatchway, are twe cable real
units, one located on the Port Side and the cther on the Starboard Side.

A wood cabin or deck house to be buills over the after-=pertion
of hatch Coaming, for the D.P. Officer's messing and living accommodation.

A sub-division in after-pertion of deck house, as shown en
drawing, is t0 be made so as t0 provide a lavatory with toilet and wash-
basin. living accommodation for the crew in the Forecastle and the existing
accommodation aft of the galley is to be rencovated.

Proper lavatory and tollei facilities to be provided for the
Crev.

All electrical installation, lighting and fixtures to be provided
for by H.M.C. Dockyard, Esquimalt, B.O.

All ¢imber used in construction on this vessel is t¢ be sound
and properly seasoned.

General and detailed drawings showing alterations and medifications
will be made by H.M.C. Dockyard, Esquimalt, B.C.

Any drawings which may be prepared by a contractor are to be
approved by the Department.
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Where the word "Department" is used in this specification it
shall mean the Department of National Defence (Naval Service).

It is the intent and spirit of this specification that the
contractor shall complete in all respects any items mentiened in this
specification but not shown in the drawings, or vice versa, or omitted
from both, but obvieusly necessary for the proper completion of the vessel
are to be carried ocut as though fully treated in both.

With working drawings being supplied for guidance, it is %o be
clearly understood that the coniractor is to check all scantling sizes etc.
and satisfy himself as te their suitability.

The cost of such changes, if any, for minor additione required
for local stiffening during construction, shall be considered as having
been previded for in the contract.

2. GENERATOR ROOM EQUIPMENT

Diesel Generator and Appurtenances

(a) A 30 Kw Diesel Eng, Generator will be located athwart-ship, in
position shown on drawing. The side of the base to be approximately 18"
from the Engine Room W.T. Bulkhead and the general disposition of the unit
to straddle the center line as shown on drawing.

The seating for the above unit will be bolted rigidly to the
Port and Starboard bottom stringers and alsc belted to the sister keelsons
by 3/4" diameter galvanized lag screws.

The 8" I beams attached to the Engine base are to be cut
and fitted where found necessary, also I beams to be tied together at each
end by welding a distance piece as shown on Drawing.

The approximate weight of the complete 30 Kw Diesel generator
unit is 5,000 1bs. This unit will be supplied by the Department. All
electrical connections, wiring and conduits will be done by H.M.C. Dockyard,
Esquimalt.

(b) Cooling System

The cooling sysfem shall include the necessary piping and fittings,
pumping unit and heat exchanger,

A seacock shall be located ai some convenient place in the generator
room for the supply of seawater to the heat exchanger.
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The discharge overboard from the pumping unit to be located above
the water line, and located in a suitable place in the generator room,

An expansion tank for fresh water to the Diesel engine jacket
to be supplied, together with the necessary piping and fittings %o connect
up the inlet and outlet connections on engine,

(¢) Fuel 0il

Fuel oil piping and fittings to be supplied and connections
made to the existing fuel oil day tank in the engine room.

(d) Intake Air

Intake air supply piping for the diesel engine shall be about
8 feet above deck and equipped with a standard air filter, and located in
a suitable position aft of the deckhouse. Air intake to be fitted with a
W.T. cover,

(e) Exhaust Gases

The exhaust gas piping and fittings, together with a silencer
for a 30 kw diesel engine to be supplied. The exhaust piping connections
must be made gas tight and the exhaust piping led to, and secured firmly
to the existing exhaust stack, or some other suitable location.

(f) Contactor Cabinet

The contactor cabinet will be mounted and secured rigidly to
a suitable seat and fastened at the top by galvanized fastenings as shown
on drawing. The approximate weight of the unit is 1,200 1lbs. This unit
will be supplied by the Department. All electrical connections, wiring
and conduits will be done by H.M.C. Doeckyard, Esquimalt, B.C.

(2) Ventilation

An exhaust fan and motor will be mounted rigidly on the forward
side of the engine room bulkhead. The discharge duci shall be loecated
outside, Jjust aft of the deckhouse, as shown on drawing. W.T. covers to
be fitted where necessary. The capacity of the fan is 800 C.F.M,

This unit will be supplied by the Depariment.

Provision is to be made also for fresh air supply to generator
room, Eleetrical wiring and connections will be done by H.M.C. Dockyard,
Esquimal$, B.C.

(h) Generator Control Panel

The generator contrel panel will be loecated on the port side
adjacent to work bench as shown on drawing., The base channel will be held
firmly by suitable fastenings to the flooring, The top of panel will be
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held in place by some suitable stiffening from bulkhead.

The generator control panel will be supplied by the Department.
(1) Workbench

A suitable workbench approximately 2 feet wide and 3 feet long,
made from 1 5/8" finished fir and fitted with a 4" bench vise and drawers.
Suitable rigid fastenings to ceiling and flooring is %0 be provided.

(J) Cupboards

Locked cupboards with shelve lockers and drawers to be provided
on port side as shown on drawing. The cupboards to extend in height to
under side of deck. Cupboards to be made from fir. Sliding dorrs to be
provided for.

(k) Ladder

The ladder from the generator room to the hatchway, as shown on
the drawing, is to be provided and is to be openwork steel tread, type 16"
wide, and to connect to hatchway in lobby to officers’ accommodation.

This ladder is to be removable.

(1) Flooring

A false floor 1 5/8" thick suitably supported is to be provided.
This flooring is t0 extend to the inboard edge of the lower stringer and
to be level with same, as shown on drawing.

(m) New Bulkhead

Bulkhead "E', as shown on drawing, is to be constructed from 2"
x 4" gtudding and sheathed on either side with 5 plywood. This bulkhead
separates the generator room from the control room., A door is to be built
into this bulkhead, (clear opening 6'-6" high and 3'-8" wide). The main
switchboard will also be built into this bulkhead. Suitable stiffening is
%o be provided in way of doorway and ewitchboard. The location of door
and switchboard is shown on drawing.

3, CONTROL ROOM EQUIPMENT

Liquid Rheostat

(a) The 1iquid rheostat to be installed will be held rigidly in place
with suitable fastenings on the Starb’d side, as shown on drawing.

This piece of equipment will be supplied by the Department.
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The electricel connections will be done by H.M.0. Dockyard,
Dasquinalt.

(b) Main Switchboard

The switchboard will be mounted on the Starb’d side of bulkhead
"E" with knife switches looking forward. The necessary supports and
fastenings to be provided for same.

All electrical wiring and connections will be done by H.M.0.
Dockyard, Esquimalt. The switchboard and knife switches will be supplied
by the Department.

(e) Desk

A desk with chair and filing drawers to be supplied, as shown
on drawing. The desk will be approximately 3°-9% long and 2°'-6" wide and
will be made from fir and finished all over. Drawers to be fitted with
sultable locks.

(a) Cupboards

Cupboards with gliding doors and the necessary shelves and drawer
space to be provided. Doors and drawers to be provided with suitable locks.

The cupboards to be made from fir and to extend in height to under
side of deck.

(e) Exigting Bullchead "D¥

Bulkhead "D" subdivides control room and battery room, This bulk-
head will have to be made gas tight. All seams, cracks and openings by
caulking and by the use of Irish Tarred Felit. Studding to be used where
necessary on both sides of the bulkhead so that 5 plywood sheeting can be
installed and made flush. This bulkhead has to be made to build bulkhead
up with 2 1/2“ thick by 10" wide planking, after which the necessary caulking
and fitting will be done, the same to be covered with 5 plywood sheeting
and made gas tight. A door 6°-6" high by 2'-0% wide is %o be located in
the bulkhead, as shown on drawing. This door is to be provided with W.T.
clips and to be made gas tight.

(£f) JXlooring
A false floor 1 5/8% thick suitably supported is %o be provided.

This flooring is to extend to the inboard edge of the lower stringer and
to be level with same as shown on drawing.
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(g) Exhaust Fan

An exhaust fan and motor will be mounted on a suitable bracket
or base on aft side of bulkhead "D" for exhausting gases from battery room,
a8 shown on drawing. Provision has o be made for the suction duct to go
through the bulkhead. This duct to prot®@ds hrough bulkhead, to allow for
e suitable connection %o be made to fan ...et. The opening provided for
the duct must be made gas tight after fitting has been completed.

The discharge duct from the fan will be provided with a flexible
connection to eliminate vibration.

About seven feet of this duet run will be housed inside the
forward wall of the deckhouse, as shown on drawing.

Two natural draft ventilating ducts one on the port side and one
on starb'd side on aft side of bulkhead "DV are also to be housed inside
the forward wall of the deckhouse.

The fan capacity is 400 cfm and the complete unit fan and motor
will be supplied by the Department.

L., BATTERY ROOM EQUIPMENT

(a) Battery racks to be made from #1 Common Douglas fir and %o be
approximately 111-10 1/2% long by 32" wide, three tiers high and three
rows wide, as shown on drawing. Lead lined trays to be fitted under the
batteries to protect the wood racks. The batteries will be supplied by
the Department. Frame work to be held together with steel tie rods and
bolts. Battery racks shall be painted all over with acid resisting paint.

(b) Ventilation

Special ventilation arrangements coupled to a power exhaust fan
on aft side of bulkhead "D" and suction mouths over the batieries are to
be provided for as shown on the drawing. On aft side of bulkhead "C" twe
ventilating ducts connecting two 8" MR vents on deck for the supply of
fresh air ¢o the battery room are to be provided, as shown on drawing.

(¢) Existing Bulkhead "C"

Pulkhead "C% subdivides the battery room from the crews
accommodation forward. This bulkhead will have to be made gas-tight. All
seams, cracks and openings by caulking and by the use of Irish Tarred Felt.
Studding to be used where necessary on both sides of the bulkhead so as
5 plywood sheetings can be installed and made flush.
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(d) Flooring

A false floor 1 5/8" thick suitably supported is to be provided.
This flooring is to be painted with an approved acid resisting paint and
is ¢¥o0 extend to the inboard edge of the lower stringer and %o be level with
same as shown on drawing.

5, CABLE REELS

The cable reels will be located in the way of the hafjchway over
the battery room between bulikkheads "C" and "D" and to be kept as low as
possible. There will be one set of cable reels for the port side and one
set for the starb'd side.

Bach set of ree¥ds and cables weighs 12 tons. Provision is to
be made for supporting this load, as shown on guidance drawing. Cable reels
together with cable, electric motor, and operating mechanism will be
supplied by the Depariment.

A water-tight deck is to be provided in way of existing hatchway
over the battery room.

6. DECK HOUSE FOR OFFICERS' MESSING, ETC.

A deck house to be built as shown on plan in way of hatchway from
bulkhead "D" to after end of hatch coaming and to be well secured to hatch
coaming by lag screws, and to be of the following construction. Studs and
plates to be 2" x 4" fir., Outside to be of double sheathing T and G flush
finish., 1Inside finish to be 3/4" T and G "V" jointed. Roof beams %0 be
2% x 6" B.C. fir and spaced as shown with a camber of about 5%.

Top decking of house to be 1" cedar T and G covered with 12 oz.
canvas, and %o be painted. Canvas to be brought over ends and sides, and
to be ¢rimmed with 1/2 round of cedar.

Entrance $o deck house is from weather deck through a doorway
570" high x 2'-0% wide on starb'd side only. The door is to be of the
standard sliding type, also a removable panel aft of doorway to be fitted
for removal of equipment. ‘

Galvanized steel rungs to be fitted in hatch coaming in front of
doorvay, together with galvanized hand rails fastened to side of deck house
for access through doorway.

Port holes to be fitted on port and starb’d side and in forward
end of deck house, as shown on drawing. Deck planking to be edge-grained
fir in long lengths 2=1/4" b4 3=1/2“ and to be secured to each beam. Floors
to be covered with battleship linoleum.

The elevation of deck planking as shown on drawing.
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(b) Deck House

The deck house is subdivided: provision to be made for officers'’
accommodation, toilet cabinet, and passage way, all as shown on guidance
drawing. All doors to be made from B.C. fir and to be of suitable construction,
and to be provided with locks.

The officers’ accommodation is to be fitted with settee berths,
finished with suitable cushions upholstered in leather cloth on the seate,
and with padded backs. Also a wardrobe, mirror, drawers. waterbottle rack,
chair, small sideboard and table, etec. All drawers and cupboards %o be
provided with suitable locks. A glass fronted key case with hooks and labels,
to hold ship’s keys.

(c) ZFlooring
The flooring is to be of double thickness 1¥ x 8" shiplap covered

with 1" x 4" No, 1 fir, flooring to be laid on 2" x 6% beam spaced about 14"
apart.

The beams t0 be supported on ends by a notched shelf piece, (3" x
8" x 14! gpprox.) as shown on drawing.

7. LAVATORIES

(a) Officers! lavatory

The officers’ lavatory is housed in the aft part of the deck house
as shown on the drawing. The lavatory is to consist of a toilet, flushed from
a flocat-tank, also a wash bagsin, Water tanks %o be housed on ceiling or some
suitable location for main supply to float-tank and basin,

The necessary hand-pumping unit, piping, and fittings and fixtures
%0 be provided. Storm valves are also %o be supplied and fitted. This
compartment to be painted with an approved paint.

{(b) OCrews' lavatoxry

Crews' lavatory to be provided with a new toilet, flushed from
a float-tank. A wash basin is also to be provided. Main water supply to
come from tanks suitably located. The necessary hand pumping unit, piping,
and fittings and fixtures to be provided. This compartment is to Dbe
thoroughly cleaned and painted with an approved paint.

(¢) Fresh and Salt Water Supply
Gravity tanks sultebly located, one for salt water and one for

fresh water, will be provided. These tanks will be vended and coated with
cement inside.
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The necessary pipe connections and cleaning hand holes %o be
provided.

The approximate capacity of $he tanks should be about 50 gallons
each.

The fresh water day tank will be supplied with fresh water from
the main existing tanks, which are located aft under the deck, one on starb'd
side, and one on poré side as shown on drawing. These tanks hold approximately
300 gallons each.

(d) Existing Fresh Water Tanks

Provision should be made for cleaning the existing main fresh water
tanks, and, if necessary, a coating of cement should be appliéd.

All water tanks to be galvanized and to be tested to a pressure
of 60 1bs. per sq. inch. All piping and fittings t6 be galvanized.

8. FORECASTLE

To be fitted with 2 berths, springs, and matiresses, with drawers
below. Two clothes lockers are to be fitted as shown. Floors are %o be
covered with batileship linoleum. A doorway approximately 6°-6" high x 2°
wide is to be cut in bulkhead "B" as shown on drawing, and a door fitted.

9. MESS SPACE FOR CREW, FORWARD

The existing hold forward between bulkhead "B" and "C¥ $o0 Dbe
renovated, and made livable.

Flooring to be laid as in forecastle and covered with battleship
linocleum, )

Table, lockers, settees and hammocks te be provided as shown on
drawing. Settees to be supplied with cushions covered with "Fabrikoid",

) Suitable ventilation is to be provided. A two=fooi-square hatch
is to be fitted in floor for access to space below flosring. This space to
be used for stowage.

The mess reom 0 be cleaned and painted with an approved paint.
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10. MESS SPACE FOR CREW, AFT

The existing mess space t¢ be renovated and battleship linoleum
to be laid on floor. This compartment to be painted with an approved paint.

11, CHEW'S ACCOMMODATION, AFT

(a) Crew's existing accommodation aft to be renovated Flooring to
be covered with battleship linoleunm,

This compariment to be thoroughly cleaned and painted with an
approved paint. _

(b) Gelley

The woodwork around the galley to be lagged and covered with
galvanized sheel metal. The galley is to be fitted with all the necessary
shelves, cupboards and racks, etq.

A hand pump in galley is to be able %o pump from the fresh water
tank. Also a hand pump is to be located for pumping salt water to the salt
vater tanks.

itable fire fighting equipment is to be provided throughout the
ship. Carbon dioxide equipment should be fitted in generator room, conirol
room, battery room, and crew's accommodation, forward.

13. BSEA COCKS OR VALVES

Sea cocks to be of bronze with hull fittings %o be supplied with
spiggoted flanges and reinforced rings and to be carefully fiiied and bedded
in position. Strainers are to be fitted over all intake fitiings.

14. PAINTING

Interior of hull below flats to be coated with 2 coats of Ditumastic
solution., Fore and after peak 2 coats of bitumastic solution.

Fore and aft after crew spaces — sides and fittings varnished,
overhead 2 coats of white paint.

Officers' quarters - sides and fittings varnished, overhead 3 coats
of white paint with glossy finish, washplace and galley = 2 coats of stone
coloured paint. Toilets 2 coats of stone colour paini. Wheelhouse sides
and fittings varnished, 2 coats of white paint overhead.
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15. OUTSIDE PAINTING

Botitom 2 coats of black bitumastic solution and 1 coat of an
approved anti-fouling composition (black).

Above water, superstructure sides, inside bulwarks, masts and spars
and deck fittings. 3 coa%s of battleship grey lead paint.

16, ELECTRIC LIGHTING FIXTURES, CONNECTIONS, ETC.

All electrical work will be done by H.M.C. Dockyard, Esquimalst,

The whole eleciric system will be supplied from the 324 batteries
in %the battery room.

17. It is to be clearly understood that the contractor will supply
all necessary maverial for the alterations to the ship, as well as the
necessary cleaning and rencvating, other than ppecifically mentioned as
being supplied by the Department.
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PENDIX B - CABLE REEL DESIGN

The forward part of the deck over the cargo hatch was made
sufficiently strong to support the concentrated load of the deperming cable.
Motor-driven storage reele were designed for mounting on this deck space.
The arrangement of these reels is shown in figure 1l=E.

UIREMENTS

Storage of 6,000 ft. of each of two sizes of cable 4OO MOM,
1.424% 0,D, & 600 MCM, 1.600" 0.D. Each size of cable to be separately
spcoled in lots by lengths.

Spool diameters Overall - 48" - determined by limitation of space, 9' - 11V
being available for 2 reels and alley-way
between.

Barrel - 14" - determined by mechanical limitations, by
minimum bending radius of cable and by
torque ratio of full and empty spools,

Mean circumference (L8 ; 14) 5 . 8.12 feet.

Maximum possible number of layers at 1l.42" dia. = bg - 14 _ 45

2 (1.42)
at 1.60" aia, = M8 - 14 - 19
2 (1.60)
The axial lengths of the spcols then should be as follows:
400 MCM Cable ~ 1.42u4% 0.D, 2.0 #/ft.
0ol Length
Length| No. of Pcs. Total ft. Total Turns | Turns ; Min, Actual | Est.Wgt,
per
Layer
50 f% 14 700 86 8 12" 15 1/2"| 14004
100 10 1000 123 1, 16% 20 3/8%| 2000
150 12 1800 222 19 27 37 7/8% 3600
250 10 2500 308 26 38 Lgn 5000
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600 MCM Cable 1,600% 0.D. 2.7¢#/ft.
Spool Length

Length | No. of Pes.| Total ft. | Total Turns | Turns | Min., | Actual | Est.Wgt.

per

Layer
50 7 350 43 5 g elilly oLs
100 10 1000 123 13 21" 23" 2700
150 18); 1650 203 21 bad 36" L4460
250 12 3000 370 37 6o 60" 8100

Due to space limitation and trim requirements,some of the less freguently
used 250 ft. lengths of 600 MCM cable should be stowed elsewhere. In this case
the 60" dimension could be, and was reduced to approximately 45% and 8100# estimated
weight to 6000,

Working tensile strength of cable = 5004

Test tensile strength of cable = 10004 >

Max. radius of full spool = 244

Max. allowable torque, full spool = 240004"

Min. radius of empiy spool = 7%+ radius of cable - say 8"
Max. Working torque empty spool =  H4000f"

Max. allowable torque empty spool =  8000#"

At 40004" torque - RPM per HP

000 (12) . 15.8
%ooo 22 ;

for 20 RFM (estimated optimum speed)

Horsepower & .20 . 1,27
15.8

Aliowing for 254 overload for short time, and friction loss of 50%.

Horsepower required = iégz_(nm, = 2 H.P,
1.25 (0.5)

As load is intermittent and never on for more than one minute for
each minmute off, nor on for more than 60 mimutes accumulated operating time per
deperm and then full load for only a fraction of the running time, it was
considered safe to assume an accelerating torque of 200 1b.-in. average,
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corresponding %o 3 ohms armature circuilt resistance %o start, switching to
minimum armature eircuit resistance, at approximately 1000 RPM motor speed,
(Minimum circuit resistance estimated 4.5 ohms).

Assuming 50% of this torque is available at the reel for acceleration
of spcols and cable and recovery of cable. Then net torque is 100 1bs. ins,
referred to motor shaft. (Or 7700 1b. ins.. referred to reel shaft through
7731 reduction gear unit.)

DETAILS

Before determining actual spoel lengths, the design of clutiches for
individual spool drives, and the design ¢f bearings had to be undertaken, since
the length required for clutches and bearings had %o be deducted from the
limited overall length. After the actual spool lengths were decided, detailed
designe of all parts were made and drawings were prepared in sufficient detail
to be used directly in the machine and fabricating shops of the builder. (Ross
and Howard Iren Works undertook the construction on this condition as their
design and draughting departments were working at maximum capacity on cargo ship
construction). TFurther details of the cable stovage reel paris are shown in
figures 2E %o 8E.
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APPENDIX F - CONNECTION DIAGRAM

Figure 1F is the schematic diagram of connections in the deperming
installation, The weight of line used indicates the relative magnitude of
conductor section. The grouping of components omthe diagram closely follows
the grouping of the actual equipment in the ship.

Figures 2F, 3F and 4F show details of the deck terminal box. This
box was made with duplex terminals to permit Ywo ecables to be used in parallel
when necessary.

Figure 5F shows the layout of the selector switch panels, the switches,
in this view, being in the same sequence as shown in the schematic diegram.
Engraved marking plates, not shown, were attached to indicate the purpose of
each switzh.
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