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THE USS MISSISSIPPI (EAG-128) ... ...
......ITS FUNCTION WITH THE FLEET

The U.S.S. MISSISSIPPI after conversion at Norfolk Naval Shipyard
from BB—41 to EAG—-128.

The USS Mississippi (EAG-128) has an interesting
function relative to the Fleet. Her aim is to advance the
art for Navy electronic and ordnance equipment. The
purpose of this article is to show, in a small measure,
how she accomplishes this aim.

This ship, while under the administrative control of
Commander Battleships and Cruisers, Atlantic, is under
the operational control of Commander Operational De-
velopment Force. It might be in order to point out
briefly the function of the Operational Development
Force and then show how the O/d Miss fits in with
this function.

The force is under the operational control of the
Chief of Naval Operations with Commander in Chief,
U.S. Atlantic Fleet and Commander in Chief, U.S.
Pacific Fleet exercising administrative control and pro-
viding logistic support to the units of Operational De-
velopment Force operating in the Atlantic and Pacific.

The mission of the Operational Development Force
is to evaluate by operational test new weapons, equip-
ment and methods of warfare to determine more effec-
tive uses of standard equipment and weapons currently
installed in the Fleet, and to recommend training pro-
cedures, countermeasures and changes in tactical doc-
trine incident to new weapons and equipment or im-
proved methods of use.

The tasks assigned to the Operational Development
Force include all conceivable phases of warfare. To
accomplish these tasks a great variety of types of ships
and aircraft comprise the Force.

The USS Mississippi (EAG-128)—E for experi-
mental, AG for miscellaneous auxiliary—is assigned
duties in the Heavy Surface Division under the Surface

Development Detachment. This ship is an experimental
gunnery development ship but is also assigned RCM,
radar, target designation, and C.I.C. projects. She is
actually a test and development ship rather than a
training ship. ComOpDevlor assigns the various proj-
ects to this ship and specifies the procedures and test
methods to be followed. An officer from the staff is
usually sent with the ship as a technical observer in the
evaluation and testing of new equipments. The ship
in accomplishing these assignments is looking for the
answers to the following typical questions: )

1—Does the equipment perform in accordance with

operational requirements?

MEGT G.F.C.S. installed in EAG 128,
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Special switchboard manufactured by NNSY for target
designation system on EAG-128.

2—What are the performance capabilities of the equip-
ment?

3—Is an equipment too complicated to be repaired by
shipboard technicians?

In obtaining the answers to these questions the EAG-
128 also obtains other information which is useful and
valuable to the fleet. Some typical examples follow:
1—Maximum and minimum ranges of radars on dif-
ferent types of targets.

2—Check for normal operation of various equipments.

3—Check how fire-control radars stand up and find
what to expect under actual firing conditions at sea
from various equipment against various types of
targets.

4——Check of cost to maintain equipments.

5—Recommend improvements in operation and design
for best possible use of equipments.

To accomplish these assignments the Mississippi usu-
ally goes to sea for a period operating in the Atlantic
Fleet operation area off the capes where the ship under-
goes gunnery exercises and conducts projects. There
are various projects going on at the same time. Some
typical ones are as follows:

1—Evaluation of the Mk 25 Mod 2 fire control radar.

2—Evaluation of the VK as a remote indicator.

3—Evaluation of the VK as a possible replacement for
the VE in the AEW. search radar system.

4—Evaluation of C.I.C. operation in tracking jet air-
craft.

5—Evaluation of the Mk 61 G.F.C.S. including the Mk
47 fire control radar.

6—Evaluation of various gun fire control systems against
various types of targets such as drones, sleeves, con-
ventional and jet aircraft.

To accomplish these various projects the Mississippi
has a typical BB allowance of equipment with some ex-
ceptions.

Her communication and countermeasure installation
is typical of that of a BB. Her radar installation includes
the normal BB complement of remote PPI's; SX, SR-3,
SG-6, 8G-1B, and PO search radars; Mk 25/2, Mk 34/2,
Mk 35, Mk 39/3, and Mk 47 fire control radars; and
Mk 11/1 T.D.T. and Mk 3/2 BRI for her target
designation system. Her guns include three 57/38 twin
mounts controlled by Mk 63 G.F.C.S._; two 5”/54 single
mounts controlled by Mk 37 or Mk 57 G.F.CS. The
Mk 61 G.F.CS. can also be shifted in plot to control
the 577 /54 or 5" /38 mounts.

The installation of equipments on this ship is not
usually the normal shipboard installation. Installations
are usually accomplished for some definite experimental
purpose.
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ME39 installation on the EAG—128.

In addition to her assignments of evaluating electronic
and ordnance equipment she may be called on by
ComOpDevFor to evaluate various other types of equip-
ment such as mattresses and life rafts. She also assists
other ships in the OpDevFor Task Force in accom-proj-
ects. From time to time, she indoctrinates personnel
from various ships who send parties out with the
Mississippi to become familiar with new equipments.

Her function is well worth while. Because of her
tests several electronic items have been accepted, rejected,
or changed. Her purpose is to improve the Navy by
saving money in’ operation and maintenance of equip-
ment, indicate improvements in equipments, advance
the art, and increase the value of personnel. The results
this ship obtains in her tests arc passed on to the fleet
through ComOpDevFor reports.

METT Model 1 TDT located in CIC.

The target designation system in the Mississippi is a
typical experimental installation for this ship. This in-
stallation and a similar one that is installed in the
Macon are the latest types produced for designating
targets to fire control systems. These designation sys-
tems are being evaluated in comparison with verbal
designation over sound powered telephones and with
optical designation,

The cycle of designation using this system consists of
three steps:
1—The target to be designated and the fire control

system to which it is to be assigned are selected by

the primary designator and designation information
is transmitted.

2—The Bearing and Range Indicator Mark 3 Mod 2
(for each director) acquires the designated target
on its P.P.I. scope by manually matching designated
range and bearing, then releases the primary designa-
tor, and transmits designation to its respective
director.

3—The fire control director acquires the target by
matching the designated range and bearing from
the primary designator or the B.R.1.

The last two steps occur simultaneously and the second
step may be omitted entirely since the synchro designa-
tion information can be transmitted to the director
through the B.R.I., without any attempt being made by
the B.R.I. operator to match the designation. Except
in rare cases, the B.R.I. acquires the target considerably
in advance of the fire control system. Since designation
can be sent to the director from the B.R.I. directly once
it has acquired the proper target and the primary desig.
nator consequently left free to designate targets, the
system is capable of designating more targets through
the use of the B.R.I. than through its omission.

Type C and Type D target-designation panels with remote PPI's located in CIC.

The primary designators are of two types. One is the
Target Designation Transmitter Mark 11 Mod. 1, Three
of these units are installed in the Mississippi, one in
C.I.C. and one each in the antiaircraft plotting rooms.
The other type of primary designator is the P.D. panel
Types C and D in conjunction with a remote P.P.L
There are two of these units in the Mississippi: a
Type C P.D. panel with a V] repeater and a Type D
P.D. panel with a VK repeater both installed in C.I.C.

The Target Designation Transmitter Mark 11 Mod
1, or T.D.T., is a production type instrument that was
developed under the auspices of the Bureau of Ordnance.
The instrument requires one operator. By the use of
toggle switches on the left side and upper right hand
corner of the instrument, the operator selects the direc-
tor which is to receive designation. He then transmits
the desired information by placing a hand-controlled
bearing cursor on the target pip, which is shown on
a seven-inch P.P.I. scope. Own ship’s course is removed
in the instrument and the designated bearing goes to
the director as relative bearing. Range is transmitted as
range in yards. A “designate” button in the center of
the bearing cursor is used to indicate to the director
when correct designation is being transmitted. There
are four director repeat-back dials on the designator
which enable the designator operator or the Gunnery
Liaison Officer to ascertain if the directors are on the
proper target. Two indicator lights are immediately
adjacent to each of the toggle switches. The upper
light glows when designation is being received in the
director from the T.D.T. The lower light glows when
the T.D.T. has been released by the B.R.I. and designa-
tion is being given by the B.R.I. or, if no B.R.L is in-
stalled, when the director is on the designated target and
no longer requires designation information.

The operation of the P.D. panel with either the V]
or VK is similar to that of the T.D.T. with the exception
of the switching arrangement. Rotary switches instead
of toggle switches are used for selecting the stations
to which designation is sent. Some switches have four
positions, offering a choice between two directors both
simultaneously, or off. Others, which repeat back direc-
tor train, have only three positions, the "both” position
being eliminated. The reason for eliminating this posi-
tion is that only two director repeat back dials are pro-
vided and selection for the director repeat back dials
is accomplished by the designation selector switches. The
P.D. panel system was developed under the auspices of
the Bureau of Ships,

As mentioned previously the primary difference be-
tween the Mississipps target designation system and
previous systems is incorporation of the intermediate
step, the Bearing and Range Indicator. One of these in-
struments is provided for each director in the designation
system. The B.R.I. for the Mark 37 director is inside
the director shield, those for the Mark 56, Mark 57 and
Mark 63 systems are in the director control rooms. One
operator is required for the instrument. Designation
from the primary designator is received by the B.R.IL
and through the B.R.L by the director. While the
director crew is matching their designated bearing and
range and attempting to acquire the target the B.R.L

operator matches the designated range and bearing on his |

instrument. When they are properly matched, a hand-
controlled bearing cursor and a hand-controlled elec-
tronic range ring intersect over the target pip which is
shown on a five-inch P.P.L. scope that can throw a
switch on his instrument which releases the primary
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M£ES6 G.F.C.S. installed in EAG-128.

designator and give designation to the director directly
from the B.R.L by keeping his bearing cursor and range
ring on the target pip. The synchro designation signals
to the director from the primary designation are unaf-
fected by the position of the B.R.I. bearing and range
before the release switch is thrown and consequently
this instrument can be completely bypassed.

The T.A.U.'s for the Mark 57 and Mark 63 systems
are incorporated in the target designation system by
means of special wiring which causes the director point-
er's designation spot to move directly as a result of the
designation without any manipulation by the T.A.U.
operator,

A special switchboard is installed as a part of the
system to provide complete flexibility in the choice of
designation instruments in order to facilitate experimen-
tal evaluation of the various components of the target
designation system.

The Mississippi was converted from the BB—41 to the
EAG-128 by the Norfolk Naval Shipyard. This conver-

PO(AEW ) and SX console
located i CIC.

sion took over one year to accomplish and was com-
pleted in 1947. There were many problems to be solved
in this conversion. Numerous conferences with repre-
sentatives of BuShips, BuOrd, ComOpDevFor, and the
shipyard were held to iron out these problems.

The conversion resulted in the installation of a new
radar, target designation, countermeasure, and gunnery
system. New control rooms, office spaces, and work
shops were provided. A separate power plant for elec-
tronics was installed. New cabling was installed virtually
throughout the ship. This conversion was a vast under-
taking.

The Mississippi provides the shipyard with some in-
teresting work. The installation of the new equipments
she evaluates are usually the first of its type. These
installations usually are accomplished aboard this ship
for the express purpose of evaluation and may or may
not be normal shipboard installation. The specifications
for their installation are furnished to the shipyard by
ComOpDevFor.

THE MODEL 28 TELETYPEWRITER

The Model 28 Teletypewriter which has been under
development for almost 10 years is gradually nearing
completion. During this period, various and sundry
mechanical contrivances have been assembled and givea
lengthy operating tests only to be abandoned , for
some further improvements. One machine which came
about as a result of this developmental work, however,
is the Model 31 Tape Printer which is now used in
Naval aircraft and is described in the February 1947
Electron.

The Teletype Corporation has been thoroughly
schooled by the Navy in regard to the great need for
reduction of weight and space for shipboard equipment.
Very little has been or can be done to reduce the size
of a teletypewriter due to several pertinent require-
ments; namely, the width of standard paper, adequate
key spacing, and proper keyboard height for operation.
It is readily admitted that if these requirements could
be overlooked the entire machine could be reduced to
a box approximately six inches square. Nevertheless, the
overall dimensions have been reduced 3” in depth and
height, and the necessary features still retained.

Weight reduction has fared somewhat better. Alumi-
num has replaced much of the steel and cast iron parts
previously used except where hard surfaces are required,
and several hundred parts have been eliminated. These
changes bring the total weight of the Model 28 includ-
ing the console to approximately 40 per cent of the
weight of the standard Model 15 previously provided
to ships.

The development of the Model 28 has not been easy

and, as pointed out in the first paragraph, was not ac-
complished overnight. The new printer is an entirely
different machine with no parts or adjustments common
to the Model 15. (Teletype technicians take note!)
About the only features of the two machines which are
similar are that they use the same teletype code, the
same size paper, they both have a keyboard, and both
are motor driven.

It is not the intent of this article to go into the tech-
nical details of the Model 28, but it is believed that a
brief description of the principal differences will be of
interest to individuals concerned with teletypewriter
equipment.

The most radical change in the Model 28 Teletype-
writer is the method of typing. Instead of a bulky type
basket weighing 53/ pounds with code bars, pull bars,
type bars, bell cranks, etc., the Model 28 has a simple
little type box weighing approximately 2 ounces and
measuring about 17 x 27,

The type box contains 51 pallets, is divided into two
sections, letters and figures, and for each section there
is a neutral position.

For purposes of explaining the movement of the type
box, assume that the hammer is fixed for its hammering
action.

In figure 1, the type box is shown in the “letters
neutral” position. When any particular letter character
is selected, the type box is positioned horizontally and
vertically so that the selected pallet is directly behind
the hammer. This action takes place on the first half of
the operating cycle. On the second half of the cycle,
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FIGURE 1—Type box of Model 28 Teletypewriter, in the “letters nentral” posttion.
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the hammer hits the pallet and the type box is returned CHARAGTERS

to the neutral position. There are two good reasons for
having the type box return to the neutral position after
each character is printed. First, it allows the operator to
see what is being printed, and second, it eliminates the
necessity for the type box to move more than four
spaces horizontally during the positioning cycle or more
than nine spaces during the shifting cycle.

When the figures code combination is received by
the selector mechanism (note that #3 impulse deter-
mines whether the type box moves to the left or right)
the type box moves nine spaces to the left or to the
“figures neutral” position. This action is equivalent in

“length to the positioning of the type box, printing 2

character and return to neutral position. In addition to
the movement described above, the type box and ham-
mer simultancously move across the platen, space by
space, as characters are printed. The spacing cycle is
concurrent with the return of the type box to a ncutral
position.

The printer is designed to operate at a normal speed
of 100 words per minute with provisions, by a change
of gears, for 60 words per minute and eventually up to
150 words per minute. At 100 words per minute,
printing action appears to be effortless. Power required
for operation of the motor is approximately one third
of that required for the Model 15 resulting in the
motor being greatly reduced in size. The speed of the
motors, both synchronous and a-c governed, has been
increased to 3600 r.p.m. thus allowing the same gears
to be used for both types.

The keyboard unit has also been completely rede-
signed. In the Model 15, when a key is depressed, the
selector bars are positioned which control the transmit-
ting contacts through a series of levers. In the Model
28, the function of the key lever is somewhat different.
It starts the transmitting mechanism operating similar
to the universal bar in the Model 15 and acts as a stop
for the selector bars which are mechanically driven. One
desirable feature of this system is that as soon as the
mechanism starts operating for one character, another
key may be depressed and the code combination stored
until the next cycle of operation. This system allows
more flexibility on the part of the operator, as typing
need not be as rhythmical as for the Model 15. Also,
less key pressure is required which, since the number of
selector bars has been increased, is most desirable.

In lieu of the six pairs of contacts as in the Model 15,
five for the code combination and one for start-stop, the
Model 28 has only two sets. One set is required for
neutral operation but both sets are required for polar.
Inasmuch as all shipboard radioteletype equipment is
wired for neutral operation, one pair of contacts of the
Model 28 replaces the six in the Model 15 thus effecting
a considerable saving of parts.

This brief article would become a lengthy volume if
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The standard Teletypewriter Code, used by the
Model 28 Teletypewrifer.

each of the remaining changes or “different” features

were described in detail but it is believed that the fol-

lowing list of a few of the advantages over the Model 15

will prove interesting:

1—A "paper feed-out” key instead of a platen crank or
handwheel.

2-Provisions for many additional functions by means
of a stunt box in place of individual function levers.

3—Much less maintenance is expected because of less
driving torque required, several hundred less moving
parts, fewer adjustments, improved hardening of
wearing surfaces and replacement of many sleeve
bearings with ball bearings.
4—Improved shock resistance through the use of ad-
ditional mounts of a new design.
5—Operation is unaffected by inclination. It will operate
satisfactorily in any position and even inverted. (We
hope this last condition will not occur frequently in
ships.)
6—Easily replaceable type sets—the type box may be
removed and replaced in a matter of seconds in case
of battered type or for other reasons.
7—Fach printer is equipped for both friction and
sprocket feed of paper without the need for making
any changes or adjustments.
g The selector magnets are designed to operate on 20
ma with provisions for 60-ma operation.
9— Higher operating speed, up to 150 words per minute.
10—A simplified new console cabinet reduced noise to
approximately 25 per cent of that of the Model 15.
The angle of the view glass is such that there is no
reflection from overhead lighting.
11—Identical speeds for both synchronous and governed
motors.
12—Lighter weight—78 pounds compared with 199
pounds for the Model 15.
13—Smaller size—20”w x 19”d x 40”h against the
20w x 227d x 43"h for the Model 15.
As stated above, development of the Model 28 has
been going on for about 10 years and is now rapidly
nearing completion. After this, approximately 20 months

d qiq : .\ .
gl 1<
D

" “

e SN
Higa) B, WARD RooO,
s e B e M8

AL eI

s Fosh - 0.5.S. FILLET OF SOLE

‘_;?—

will be required for tooling up and removing the bugs
from the preproduction models before full-scale produc-
tion can begin. It appears now, therefore, that installa-
tion of the Model 28 teletypewriter in ships cannot be
expected before June 1950.

RADIAC............

It was intended that this issue of BuSHIPS ELECTRON
carry a comprehensive story on the Navy's new radiac
equipment and a good deal of background material on
the story of the atomic bomb and the subject of nuclear
physics in general.

Editorial schedules, however, and certain difficulties
encountered beyond the control of the Bureau, have
made it impossible to carry out the original plan. More-
over, a great clamor has arisen from many persons and
activities who have learned of the story and who want
extra copies of “that issue of the magazine.” These
things make it desirable to publish the story as a separate
unit.

Accordingly, instead of including the story in this
issue of ELECTRON as planned, the Bureau now intends
to bring out the story as a special issue. The title
is, THE ET LOOKS AT RADIAC; the short title is NavShips
900,146.

When this issue of ELECTRON is available it will get
wide initial distribution. Most activities now receiving
FLEcTRON will receive at least one copy. Other activities
may obtain copies by writing to the nearest Publications
Distribution Center.
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DEPARTS ON PATROL WITH THE ULTIMATE

N RADAR, SONAR, AND RADIO GEAR

ALL ON BOARD...THE CAPTAIN AND
CREW FOLLOWED.
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FIRE CONTROL RADAR PUBLICATIONS

In the past, in accordance with a division of respon-
sibilities agreed upon by the respective bureaus, the issu-
ance of publications on fire control radar equipment has
been divided between the Bureau of Ships and the Bureau
of Ordnance. Specifications have been prepared and
issued by the Bureau of Ships. Instruction books cover-
ing installation, operation and maintenance, and main-
tenance prints have been issued as Burcau of Ships pub-
lications. Publications on operation and tactical use have
been issued as Ordnance Pamphlets.

The responsibility for fire control radar equipment
has now been assigned in its entirety to the Bureau of
Ordnance. All future publications and specifications will
bear Ordnance designations and will be issued by Ord-

nance activities.

Publications that are available on each of the equip-
ments in the active fleet are tabulated in the accompany-

ing table. The specifications are listed to make the
record complete and will be of jnterest primarily to <.ie-
sign and procurement agencies. Two copies each of 1n-
struction books and maintenance prints were originally
supplied with each equipment,

If additional copies are desired by repair and segvice
activities, copies of Ordnance Pamphlets may be obtained
from the nearest Publications Supply Depot, or from the
Bureau of Ordnance, Navy Department, Washington 22
D. C. Copies of instruction books and maintenance
prints bearing Ships or Navships numbers may be ob-
tained from the nearest Publications Supply Depot, Of
from the Bureau of Ships, Navy Department, Washing-
ton 25, D. C. Copies of the equipment specifications
may be obtained from the Fire Control Radar Section,

Bureau of Ordnance, Navy Department, Washington 23,
D. C.

. . E ui ment

M 0‘1’ Instruction book Maintenance prints Spqecigﬁ‘ﬁ(’f1
Mk 8 Mod 1 OP 658 Ships 223 NavShips 900, 300-1B RE 9271A
Mk 8 Mod 2 OP 658 Ships 265 NavShips 900, 301.1B RE 13A 9504
Mk 8 Mod 3 OP 1298 Ships 325 NavShips 900, 364.1B RE 13A 10344
Mk 10 Mod 5 OP 1005 Ships 224
Mk 12 Mod 0 OP 1076 NavShips 900, 302-1B RE 13A 6534
Mk 12 Mod 1 Ships 270A NavShips 900, 360-1B RE 13A 653A
Mk 13 Mod 0 OP 1297 Ships 327 NavShips 900, 365 RE 13A 675C
Ak % 3 i
Mk 22 Mod 0 OP 1153 (Ships 252A NavShips 900, 303-1B RE 13A 784A

(Ships 252A-1
NavShips 900, 850

Mk 22 Mod 1

NavShips 900, 930 RE 13A 784A,

CS-57, & CS-73

Mk 25 Mod 2 OP 1651 Sk

(Under MavShips 500,575 OD 6657 CS-420

preparation)
M 28 Mos i 2o OP 1154 Ships 250 (1B) NavShips 900, 316.1B
Ships 349 (HMI)

Mk 27 OP 1155 Ships 315 NavShips 900, 304-1B RE 13A 80GA
Mk 28 Mod 0 OP 1156 Ships 274 NavShips 900-305-1B RE 13A 846A
ME: 38 Whoe. 2 OF T8 Ships 297 NavShips 900, 361-1B CS-279
Mk 28 Mod 3 OP 1156 S!ups 274 Navships 90(): 638 RE ]%A 8’16A
Mk 32 Mod 1 OP 1300 Ships 350 e il
Mk 34 Mod 2 OP 1513 Ships 358 NavShips 900, 366 CS.146
Ml 34 Mods 3 & 4 OP 1301 NavShips 900, 883 NavShips 900, 363 CS.83 & CS-84
Mk 35 OP 1600 A CS331
Mk 39 Mod 3 OP 1514

OP 1748

(Under

preparation)
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POSES A CHALLENGE

With the advent of the new submarine, we are faced
with a new challenge to our abilities and ingenuities.
These new submarines are able to stay submerged for
weeks, or months, and to cruise while submerged faster
than many surface vessels. Combining these features
with the fast, hard-hitting, target-seeking torpedoes with
which they may be fitted, these submarines are a menace
to any surface fleet they encounter.

Our defense against such submarines starts with the
equipment used to detect them. Sonar is this equipment,
for only with sonar can we detect them through the
water,

Sonar equipment is no longer the relatively simple
device of a few years ago; it is now an entire system
with many complex circuits and techniques. And al-
though it has never been “glamorized” as much-as other
types of equipment, sonar is now equally as important
as any other, and in the future may well become even
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more important than it is now. Our effective use of
sonar will be a major item in our control of supply lines
in another war; certainly, sonar will be of vital impor-
tance to the Nation's defense,

We are challenged to keep advancing the state of this
art, All of us, whether officer, enlisted man, or civilian
engineer, must respond. The technician responds by
mastering the technical features of his equipment so he
can put his finger on any trouble without loss of valua-
ble time. The operator responds by improving his per-
ception and co-ordination and mastering the proper
techniques for efficient operation of his equipment.
Officers and civilian engineers respond by exerting even
greater effort in devising new and better techniques and
producing better equipment. Through our conscientious
and applied efforts, all of us can improve the Navy's
potential hitting power.
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