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PUBLISHED BY DIRECTION OF
COMMANDER, NAVAL ORDNANCE SYSTEMS COMMAND

15 OCTOBER 1967
CHANGED 1 NOVEMBER 1967

FOREWORD

Ordnance Pamphlet OP 769, dated 15 October 1967, super-
sedes OP 769 {Preliminary} dated June 1943 and DP 769
1st Revision (Preliminary) dated December 1953,

This technical manual, OP 769 dated 15 October 1967, re-
flects the cﬂnﬂguraﬁan of the three 16-inch 50-caliber
turrets in USS NEW JERSEY (BB62) at the scheduled com-
pletion of ship reactivation on 30 April 1968,
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DEPARTMENT OF THE NAVY

NAVAL ORDNANCE SYSTEMS COMMAND
WASHINGTON, D. C. 20360

NAVORD OP 759 CHANGE 1
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GENE SLOVER

THISPICTURE WAS TAKEN IN JAPAN. AT THE TIME THE JAPANESE DID NOT HAVE ANY COLOR FILM SO THE ORIGINAL
PICTURE WAS BLACK AND WHITE. THE JAPANESE PHOTOGRAPHER WHO TOOK AND COLORED THE PICTURE KEPT ASKING
ME WHAT COLOR MY HAIR WASAND | KEPT TELLING HIM THAT ISWAS A VERY DARK RED.

WHEN | WENT BACK TO GET THE PICTURE FEW DAY SLATER HE EXPLAINED TO ME THAT MOST JAPANESE WERE
COLORBLIND AND THAT HE COULD NOT TELL WHAT COLOR MY HAIR WAS.

HE KEPT APOLOGIZING FOR GETTING THE COLOR WRONG AND WAS MORE THAN WILLING TO TRY TO CORRECT IT.
HE COULD SEE ALL OF THE OTHER COLORS WHEN HE LOOKED AT ME. HE JUST COULD NOT SEE THE HAIR COLOR OR TINT.
| TOLD HIM THE PICTURE WAS FINE ASWE WERE GETTING UNDERWAY THE NEXT MORNING AND | MIGHT NOT BE BACK.
THE HEAD OF THE CROW ON THE RATING BADGE IS SUPPOSED TO LOOK TOWARD YOUR BODY .

THE REASON IT DOESNOT ISTHAT THE PICTURE ISTAKEN RIGHT AFTER THE USN HAD EVERYONE PUT THEIR RATE BADGE
ON THE LEFT ARM BUT THE RATING BADGE IN THE PICTURE ISFOR THE RIGHT ARM.

SOME RATINGSIN THE NAVY WERE RIGHT ARM RATED AND OTHERSWERE LEFT ARM RATED. THE NAVY DID AWAY WITH
THE RIGHT ARM RATINGS AND FROM THEN ON EVERY ONE WORE THEIR RATING BADGES ON THEIR LEFT ARM ASIN THE
PICTURE.

THE INSIGNIA HAS A RANGEFINDER WHICH DESIGNATES ME AS A FIRE CONTROLMAN. IN THE EARLY 1950'S THE FIRE
CONTROL RATING WAS CHANGED TO FIRE CONTROL TECHNICIAN. THE FIRE CONRTOL TECHNICIAN RATING BADGE HAD A
DIRECTOR ON IT WITH A RECTANGULAR ANTENNA ON TOP OF THE DIRECTOR. IF YOU WERE RIGHT ARM RATED THEN YOU

WERE ALSO CALLED A LINEPETTY OFFICER WHICH PUT YOU IN A LITTLE DIFFERENT CLASS.
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USS IOWA (1945 B Laundry
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Photo # NH 44530 USS Wisconsin at sea, 1952
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TITLE AND FORWARD

CHAPTER 1 GENERAL DESCRIPTION OF THE TURRET

Chapter 1
GENERAL DESCRIPTION OF THE TURRET

Four ships, the U, 5.8, IOWA, U.5.53. NEW Turret arrangements and differences
JERSEY, U, 8 8, MIS30URI, EI.II’LIIE:| U, 5. 8, WISCOMSIN N
comprise the I0WA clags battleshios. These shins Tirtnalle idantiral  assh tivrat aamnvicons o eom
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have main batteries consisting of three 16-inch 3-gun
turrets,

Main battery ordnance of each ship comprises
nine 16-inch b0-caliber turret-mounted guns which
are chambered for baggred powder charges and are
equipped with earrier-type breech mechanisms. The
guns, which may be fired at the rate of two rounds
per minute, have a maximum range of approxtmately
41, 000 yards {refer to ballistics data, chapter 3, page

All three turrets of each ship are located on the
centerline, two forward and one aft of the super-
atructure, The pun house of turret Il extends above
the level of the first superstructure deck. The tur-
ret IIT gun house is higher above the main deck than
the gun house of turret I, Turret distances from the
ship's bow and from the base line to the gun trunndon
axes are listed in the turret emplacement data below,
Turret positions and the large arcs of train provide
fire concentration of nine guns on either heam, six
forward, and three astern.

Purpose

The main battery ordnance deslgn provides for
accurate firing of either armor piercing or high capac-
ity projectiles at targets which include surface ships
and shore installations, Armor plercing projectileg
are capable of penetrating up to 18 inches of armor
plate. High capacity projectiles, fired al ships and
shore installations, are fuse-set to detonate on con-
tact or at a predetermined time,

Ship class

The IOWA clase battleships have an overall
length of 8688 feet, a beam of 108 feet, and a max-
imum dravght of 34, 6 feet, Ships of this closs have
a standard displacement of 45, 000 tons (approximate-
Iy 57,250 tons full load displacement) and are capable
of a speed in excess of 32 knots, Extensive hull belt
and deck armor protect the turrets and engine room
spaces balow the main deck level.

Emplacement data

Distances of the turret centers (turret vertical
axes) from the ship's bow, and the gun trunnion axes
ahove the base line (34. 6 feet below the waterline)
are tabulated below. The limits of gun elevation and
depression and of turret train are given in chapters
& and 6 respectively,

TURRET EMPLACEMENT DATA

Vertical Axis
(feet from bow)

Turret Number Trunnion Axis

{feet above

base line)
I 224 a0, 75
II 296 GH. 25
111 B2 B3, 0

T oam eaessaa ] SRALCELRLGELY  SEMLLE LLLA L SR LOJILEE LIS gu.n.

house and rotating structure, a barbette and fixe
structure, magazines, and ordnance installations,
Theze differ only in minor details, adapting each
turret to its ship location and the fire control plan,
The gun house, 50, 63 feet long with a maximum
width of 36 feet, 15 mounted above and attached to
the rotating structure. Cylindrical and conical in
zaction, with a maximum diameter of 35 feet, the
rotating atructure is supported by a roller path and
conalsts of six floor levels, Turret IT has a seventh
fleor level which is a part of the fixed structure,

The rotating structure, protectad on top by heavy
armor plate of the gun house, i8 enclosed within the
upper and lower barbette sections, Cylindrical and
made of heavy armor plate, the upper barbette and
armor deck plates protect the rotating structure,
roller path, and foundation, The three upper bar-
bettes, each 37, 25 feet in diameter, have different
heights because of trunnion axis elevation differences,
Conieal and made of heavy steel plate, the lower bar-
bette is a aupporting structure for the upper and dif-
fers in height for each turret,

Components

Each turret consists of the structural unitz and
equipment installationa listed helow and described
In following parapraphs of thiz chapter,

List of design components:

Structural assembly
Rotating structure
Buspended structure
Turret roller bearing
Fixed structure

Ordnance installations
Gun and slide assemblies
Gun laying equipment
Projectile stowing and handling equipment
Ammunition hoist and gun loading equipment
Fire control equipment

Auxiliary installations
Power supply
Illumination supply
Ventilating system
Sprinkling system
Sprinkling system, electrical

Communications

Depreszion and train stop signal aystem
{circuit DS)

Intra-turret emergency alarm (circuit RA)

Traln warning sipnal ayetem (circuit TW)

Turret anmouncing system (cireuits MC)

Battle telephone system (eircuits JA)

Supplementary telephone aystem (cireuit X7T)

Sound powered telephone and volce tube call
hell syatem (cireuit )

Ship's zervice telephone system (circuit J)

1-1
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LOWER o
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Figure 1-1. Turret General Arrangement - Longitudinal Section

1-2
GENERAL DESCRIPTION OF THE TURRET.
Ilumination Dimensions, Rotating Structure
Genaral turret illumination Vertieal distances, feot
Instrument illumination Pﬂw‘ﬂfr:ﬁ“dﬂ“ﬁ platform to lower
: i projectile flat
Rangefinder de-icing TRIpetT o el ey Bl
Gas ejector supply Turret IT e L S R R 1" P 1]
Turret M , ., s el
Lower projectile flat to upper
Structural assembly prujs-clilpj flat . . , . 7.75
Upper projectile flat to ma.chln-:ry
floor (electric deck) , . . - g, 40

The structural agsembly comprises the fized

Machi 1l t n £ .25
gtrueture, the turret roller hearing el ol o L

and the rotat- Pan flocr to shelf plate, 11.25

ing and suspended structures, ﬁal& the two Shelf plate to tuﬂi ‘:-tgu[ S
lafter structures are attached to eanh other and are Gun house lengih. foet T2 O T 1 -
supported by the fixed structure, These two struc- Gun house width, feet . . . . . . . . 30.95
tural members bear directly on the turret roller Pan floor diameter, feet, . . . . . . 34.58
bearing which is between the fixed and rotating struc- Electric deck diameter, feet . . . . . 2967
tures, Upper projectile flat diameh*r, feet, . 28.12
Lower projectile flat diameter, feet, . 28,12

Cylindrical bulkhead between mac h.inery

The fixed structure, described on page 1-7 floor and lower projectile flat,

consists of parts built into the ship to support and diameter, feet , . ., 11,00
protect the rotating structures. These parts are Powdeor ha.nclling pls,tfmm dis.meter,

the foundation bulkhead, barbette, and other fixed feet , |, 19. 50
elaments. Central cn]umn 1nq1de dmmﬂ-ter :t‘e-et 2. 50

The turret roller bearing, described on page 1-6

Gun house structural plan, The space betwee
15 the movable support for the rotating parts, - DA b g

the gun house roof and the pan floor is subdivided by
portable plates, flame barriers, and structural mem-

bers Oomnrisine the forrat afficerts romnartmaont
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The rotating and suspended structures, described
in the following paragraphs, are the parts thal seat
on the roller bearing. rdnance and auxiliary instal-
lations are mounted in and are enclosed by thesa
rotating parts which inelude the gun house and the
structure beneath it,

Rotating structure, The rotating structure {fig,
1-1) iz an assembly of steel weldments that weighs
over 2000 tons with ordnance and awddliary units in-
stalled, It 1s a six-level structure erected In the
form of & rectangular gun house above a cylindrical
assembly of five levels, The height of the structure
from the powder handling platform to the top of the
gun house is 53, 75 feet for turret I, 62, 256 feet for
turret I, and 531, 26 fest for turret 101,

The six deck levels of the rotating structure are
identified as follows: the shelf plate at the bottom
of the gun house, the pan floor at the bottom of the
gun pits, the electric deck {machinery floor) beneath
the gun pits, two leveis called the upper and lower
projactile flats, and the powder handling platform
at the lowest level, These deck levels are Joined
together by cylindrical and conical bulkheads, and
gun girder weldments between the shelf plate and
eleciric deck, Below the electric deck another cyl-
indrical bulkhead extends to the lowest projectlle
flat, A central column within the latter cylindrical
bulkhead extends from the machinery floor to the
powder handling platform. The colamn, the conical
bulkheads, and the outer edzges of all deck plates be-
low the sheli plate are concentric with the turret
center of rotation, This arrangement - together
with the welded construction of all plates, girders,
and bulltheads - ties the entire rotating structure
together in one rigld unit, It divides the turret
into it8 prineipal functional spaces of gun comparf-
ments, machinery compartments, and ammunition
handling compartments, The (ollowing overall meas-
urements include these spaces:

OP 789

B e e e o e B e Bt o A el

the sight stations-,b and the ﬁ,;.\n room compartments,
this apace is 21, 25 feet high and is formed and sub-
divided by the following design arrangements,

Gun pit details, Extending vertically above and
supported by the pan floor are five major components
of the turret (fig, 1-5). These are the enclosing con-
ical bulkhead and the four gun girders, Longitudinally
paralle]l and vertical, the gun girders divide the gun
pit into three gun pockets,

Each gun pocket 18 six feet wide and is 15, § feet
deep from the trunnion centerline to the pan {loor,
There ig an 8, 25-foot long trough-like depression in
the pan floor parallel to and aft of the turret trans-
verse centeriine. A part of the gun pocket, this ia
2,75 feet deep and provides clearance space for the
Ipader's platform when the gun is at full elevation,
Varying in length within the curving end walls, the
approximate lengths of the gun pockets are 32 fest
for the wing suns and 23 feet for the center gun. The
gun girders that form the parallel sides of the pockets
are different design types, The outer, or wing, girders
are plate structures and the center units are box gird-
er weldments,

Wing girders isclate two small spaces, which
form ventilation trunks, between their outboard aides
and the conical bulkhead, In each space vertical
plates transversely placed and welded between the
bulkhead and the wing girder stiffen the girder and
the pan floor,

Each box girder is a unit consisting of two par-
allel plates with web bracing and vertical plates
transversely placed and welded between the parallel
plates; In the spaces between the parallel plates,
the powder hoist trunks rise to the gun room com-
partments. Both box girders have provisions for
access to the powder hoist machinery spaces and
the {runnion bearings,

1-3

16 INCH THREE GUN TURRETS

All four gun girders, covered with cap plates,
extend 4,25 feet above the shelf plate, Portable ver-
tical plates above the cap plates provide flame bar-
riers and access for powder hoist machinery remov-
al. Two parallel structural members of the forward
portion of each box girder axtend toward the turret
roof to positions immediately behind the front plate,
A atructural member of the forward end of each wing
girder extends to a similar position behind the front

plate, These structural members are aligned to
Inrate the nngiHnne nf tha dasle Taere ae Aasanihad ae

The gun house outside arrangements include at-
tached foot and hand rails, laddera, and platforms.
Theae attachments differ for the three turrets. The

armor front and side plates slope inward at the top;
the rear plate is vertical.

The armor openings of the three turrets vary some-
what. Eachturrethas 11 virtually identical openinga -
three gun ports, two acceas openings, four sight hood

nnnnn A Amnad hemea oo ¥ oL
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page 4-1, chapter 4,

The four gun girders have six vertieal structural
members that extend rearward horizontally above the
shelf plate to the gun house rear pkate. These struc-
tural members, parallel cantilever beams which are
connected to each other by vertical web bracings,
provide attachment for the shelf plate,

Gun house details. The shelf plate, attached to
the above-described gun pit strueture, rests on the
conical bulkhead, It extends beyond the conieal bulk -
head, overhanging slightly at the front and sides and
14 50 feel at the rear, Cut away in the area between
the wing girders and conical bulkhead to provide.a
clear opening above the gun pits, the shelf plate ex-
tends 5. 40 feet into the rear of the enclosure of the
conical bulkhead. Flat throughout most of its area,
the shelf plate forms a floor in the sight control ata-
tions and is bent up 13 degrees and 8 minutes along
a line parallel to and 24, fﬁ feet aft of the turret
tranavorae centerline,

Parallel to the flat portion of the shelf plate and
2, B0 feet above it, are the floor plates which form
a flooring In thé turret officer's and wing gun room
compartments, This flooring has both fixed and
E:orta.ble sections and ig broken to provide for instal-
ation of the rammer aggemblies and rangefinder
carriage.

Under the fleor plates the cantilever beams and
braces, together with the shelf plate, form a rigid
box stricture. This structure is deslgned to receive
and support the gun house armeor at its outer edges,
and, in the space between shelf and floor plates, to
2cigtl;nm0date units of the ventilating aystem (fig,

The gun house roof plates are supported 8, 26
feet above the floor plates by four 10-inch trans -
verse beams. These are supported by three trans-
verse webe and the gun house transverse bulkhead,
all of which rise vertically from the shelf plate.
With the ahelf plate and armor plates, the webs,
beams, and bulkhead constitute the gpoan house struc-
ture,

Armor. The armor plates conslst of eleven
pleces shaped, fitted, and bolted together to form
an integral structure, Their identities and thick-
nesses are;

Front plate, fnches . . . . . . . . . 17.00
Front side plates, right and left,

BT L] |- TR A S NP 115§
Hear side plates, right ond left,

Ineheg . = 5 7 e e e s 9D0
Hear plate, inches, , ., . . . . . . . 12.00
Roof plates, inches

Eronbs o sl v e eeaw TSk
Front intermediate . ., . . . . . . . T7.25
Cafber: o TR S E Dna dhelin A
Hear intermediate ., , . . .. .. . T.25
BLERT o5 siie wowcd Mo T.26
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IO, however, each have two additional openings for the
rangefinder hood. Inaddition, on all ships oi the class
Turret 1M has a hole in its rear roof plate lor electrical
cables to the antiaireraft mount on its top; on some
ghips of the clasg Turret II also has a hole for asimi-
lar mount, Access openings in allturrets are Incated
in the ghelf plate overhang. These and all other open-
ings arefitted with gasket seals or bucklers which make
the gun house a weather and gas sealed enclosure.

Gun ports. Arrangements for sealing the three
gun ports comprise fixed and moving parts (fig. 1-2).
These consisl of a weldment of splinter plates on the
rear gide of the iront plate, shield plates on the gun
slide, and a buckler {made of three-ply rubberized
fabric) on the outzide.

Attachment of the buckler to the front plate is
provided for by a frame angle which encircles and
iz bolted to the gun port in the frontplate, The
buckler, clamped to the frame angle by a galvanized
steel band, is distended by three expansion tubes
{one ai the top, two at the béttom). The inside of
the buckler has arrangements for lashing it to the
tubes which are free to move as the pun elevates or
depresses. An additional clamping band attaches
the iront end of the buckler to the forward end of the
pun slide cylindrical zun cover.

UFPER SHICLD PLATE CLAMPING BAND
b

BUCKLER

CLAMPIMG

EXPANSION
TUBES

LOWER SHIELD PLATE  SPLINTER PLATE

FRONT PLATE

Figure 1-2, Gun Port Arrangement
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GENERAL DESCHIPTION OF THE TURRET

Gun house subdivisions. The gun house interior
is subdivided into slx compartments (fig. 1-8) by
Interior arrangements which include the transverse
bulkhead and webs, the plates and flame barriers
above the gun girders, and the access doors in these
structures, These pun house interior arrangements
also isolate the powder hoist trunk and machinery
apaces, and the hoist operatora’ stations,

The turret officer's compartment is formed by
the tranaverse bulkhead 17, 0 feet aft of and parallel
to the turret transverse centerline and by the armor
gide and rear plates. Forward of the transverse
bulkhead the three gun room compartments are form-
ed by the gun house side platea and the plates, flame
barriers, and transverse webs that rise vertically
to the gun house roof above the pun girdera and shelf
plate, The two sight control stations are separate
compartments, isolated {rom the wing gun rooms by
the transverse webs between the side plates and the
plates above the wing gun girders,

Accegs fo thege six compartments ig provided by
the following arrangements. The turret officer's
compartment 18 acceasible through a hatch in the bot-
tomy of the overhang. B5ix doors In the transverse
bulkhead permit entrance into the three gun room
compartmenta and the three powder holat cperatora’
gtations, An additional deor in each tranaverse web
provides access to the slght control stations, Lad-
ders at the rear of the gun pits permit passage to
the pan floer level,

Suspended atructure, The rotating structure that
extends below the pan floor i3 a suspended structure
that is isolated from the gun house and gun pits ex-
cept for three flame tight hatches, one in each gun
plt, Comprising the four lower levels of the turret,
the structura is suspended from the pan {loor and
the upper roiler path.

Upper roller path, The ufper roller path (fig,
1-5) is a forged steel ring, 34,50 feet in diameter,
gecured to the pan floor beneath the conleal bulkhead,
Concentric around the train axis with the conical
bulkhead, the upper roller path 15 the upper race of
the turret roller bearing, The bottom face of the up-
per roller path is a machined horizontal bearing sur-
face 16, 0 feet below the trunnion axis, The sus-
pended structure of turret I hangs 32, 0 feet from
this bearing surface to the level of the powder han-

dling room (40, 50 feet in turret 11; 20, 50 feet in
furret TIT)

handling platform, supported by the central column,
provides support {or the lower ends of the powder
hoist trunks. These rise upward to the gun room
compartments and paas through both projectile flats
(within the circular bulkhead), the electric deck, and
the pan floor,

Both the upper and lower projectile flats are
identical in compartment subdivisions and space
arrangements, Each projectile flat iz separated
into two compartments, inner and outer, by the cir-
cular {cylindrical) bulkhead, Enclosed within the
circular bulkhead, the 17, 0-foot diameter Inner com-
partment is the projectile ring power drive machin-
ery space, The outer compartment is subdivided
into three concentric, ring-shaped platforms with
the outer ring attached to the fixed turret foundation,
The inner ring, which may be rotated independently
in either direction, is mounted on rollers that are
suppurted by the turret rotating structure, A part
of the turret rotating structure, the center ring is
the projectile handling platform and provides support
for the three projectile hoist tubes, The top suriaces
of all rings are flush with each cther. Each inner
ring (ealled projectile ring) s an integral platform
weldment with a low cylindrieal coaming mounted
around the inner edge, The platform provides suffi-
cient space for stowing two cancentric rows of pro-
Jectiles and is arranged with chain Iashings and other
details shown in figure T-1,

A cross web of cantilever I-beams, paszing
through the eclrcular bulkhead, supports the inner
compartment floor plates and the inner and center
rings of each profectile flat, It is a heavy duty struc-
ture, cross hraced by other beams and stiffened by
the platform plates. This portion of the suspended
atrueture i3 designed to carry the great weight of
atowed projectiles and loaded projectile hoist tubes
without apparent deflection. The upper and lower
projectile flat construction is similar, the only differ-
ences being the sizes and locations of the powder
hoist trunk and projectile hoist tube apertures,

The circular bulkhead between the pan floor and
electric deck encloges a space 29, 67 feet in diameter,
This space is vertically subdivided into five compart-
ments by the pun girders and 2 transverse bulkhead
within the cylindrical bulkhead, Longitudinally ar-
ranged, the electric deck compartments comprige
2 void compartment in addition to one compartment
for each elevating gear and training gear power drive,
Access to these compartments {s provided by cutaway
sections and arches in the gun girders and by ladders

fro adianont Mane Tesrale Mlia feoeemeesae o 1o __
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Suspended structure details, The suspended
structure comprises the following units: the electric
deck and enclosing eylinderical bulkhead, the upper
and lower projectile flats and circular bulkhead, the
ceniral column, and the powder handling platform.

The central column is a continuows steel column
faatened to and supporting the electric deck at its
upper end. It passes through the powder handling
platform and both projectile flats and supports these
structures in addition to the electric deck. Between
the lower projectile flat and the electric deck, a cir-
cular bulthead provides additional sepport for the
three floor structures it connects. On the projectile
flat levels the bulkhead has cutaway sectionz which
provide access to the projectile flat machinery spaces
{rom the projectile handling spaces. The powder

OF 765
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10,50 feet forward of and parallel to the turret trans-
verse centerline, isolates the training pinions from
the electric deck compartments, This is a ripid
structure braced with a circular intercostal girder
that is concentric within the eylindrical bulkhead,

Vertical portable ladders in the forward part of
the profectile flat center ring give access from one
projectile flat to the other, Steel rings attached to
the rear of the central column permit passage to the
powder handling room from either projectile flat, All
hatches are of the raised non-flame-tight type except
the hatch between the lower projectile flat and powder
handling room. This is a raised flame -tight type hatch.
The removal and installation of equipment in lower
turret spaces is provided for by portable plates in

the inner projectile flat compartments, These are
arranged in vertical alignment,

1-5

16 INCH THHREE GUN TURRETS

Sicirt plate, A cylindrical plate extends from the
bottom of the pan floor into the electric deck space.
Called the circular skirt plate, it is a tight fit within

the enclosing cvlindrical bulkhead of the electric dock.

A structural element, it provides for riveted attach-
ment of the suspended structure to the rotating strue-
ture,

Turret roller bearing. The rotating structure
turns on the roller bearing assembly {fig. 1-3). This
unit is supported on a lower roller track unit of the
fixed strueture described on page 1-9,

Bearing comnonentg, The turret roller bearing
comprises 18 rollers assembled in 12 cage scctors
of 6 rollers each, Aftached together by inner and
outer ring butt straps, the sectors form a 3680 degree
bearing ring with an ouiside diameter of approximate -
ly 35 feet,

Eollers,
made with integral flanges.

All rollers are identical steel forgings
Each is 22,70 inches

long acrosa the [langes with a roller track contact
surface between flanges of 17,58 inches in length.
These are tapered rollers with maximum diameters
aeross the Inner and outer flanges of 14,25 and 15,19
inches, respectively, Weighing 546 pounds, each
roller is drilled, bushed, and fitted with a spindle
bolt which locates and retains the roller in a precise-
I allotted position in the cage sector,

Cage sectora, The cage seetora are identical in
their construction, but differ aos to the assembled
positions of the six rollers retained by each. This
difference applies to variations In the gpaces between
the axes of the 18 rollers in each of four ldentical
guadrants. In each quadrant of three 30-degree sec-
tors, the spaces between rollers vary by increasing
increments that are constant for each sector but
differ in value for the three sectors (Mg, 1-4}. In
gector number 1, the distances between rollers in-
crease clockwlse by increments equal to four minutes
of arc, in sector mumber 2 by six minutes of are,
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Figure 1-3, Turret Holler Carriage Arrangement

1-6
GENERAL DESCRIPTION OF THE TURRET
and in sector number 3 by eight minutes of arc. This roller track are then sei:\arated and the track section
design arrangement ig to prevent roller path deforma- removed. Number 3 roller may be removed and
tion from developing at the points of roller contact — remoaval of the remaining rollers follows without dis-
a condition that would develop under firing and sea- turbing the outer ring,

way load stresses if the roller spaces were agual,
Fixed siructure. The fixed, or non-rotating,

Roller aceess, The cage sector and turret turret structure compriges the turret circular founda-
structura arrangements provide for inspection, tions, powder handling flat, lower roller track, base
lubrication, and replacement of rollers without cagting, and barbette., These components are shown
dismantling the turret. Openings in the cylindri- in fipures 1-1 and 1-5,

Al kalbrhand foamalaosine the alondsds Aol oanaal
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permit access to any and all rollers from inside
of the electric deck space, by training the turret.
To remove a roller the turret must be trained to
one of gix different anples (depending vpon which
sector the roller is to be removed from) fo line
up the desired seector with the access openings

in the eylinderical bulkhead. The inner ring of
the sector is removed through an fccess opening
after the roller spindle bolts and the inner ring
bolts of the left and right separators are removed.
The rollers abowve the portable section of the lower

s
ROLLER SPACING
4" INCREMENT

il

ROLLER SPACHING
i INCREMENT

Turret circular foundations, Turret circular
foundations differ for the three turrets. Each is a
cylindrical and conical steel weldment, 37, 25 feet
in diameter at the bottom, which tapers to a 34,10-
foot diameter at the top. The weldment 13 supported
and secured at the ship's third platform deck in tur-
rets I and II, and at the second platiorm deck in tur-
ret OI. The weldmeant extends uwpward 29 fect above
the third platform deck in turret I and 8. 50 feet in
turret II. In turret OI the weldment extends upward
27.50 feet above the second platform deck.
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Figure 1-4, Cape Bector and Roller Spacer Details
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Figure 1-6, Turret General Arrangement - Transverse Section

1-8

GENERAL DESCRIPTION OF THE TURRET

Each cireular foundation is a stand for the lower
roller track {described below). In addition, it is an
enclesing bulkhead for the projectile flats and the an-
nular handling space, It also provides attachment for
the training stops, flame seals, and powder scuttles.

There are two positive training stops. These are
loeated near the top of the circular foundation (fig,
1-8) in the way of the training buffer.

The flame seal, located beneath the lower prugen-
tile flat, isolates the powder handling room from the
rest of the turret, The seal, an angle bracket formed
into a complete ring, is mounted on the concentric
circular bulkhead enclosing the powder handling room,
The ring mates with a complementary ring at the bot-
tom of the lower projectile flat to provide a mechani-
cal barrier, This arrangement permits free turning
of the turret,

There are six powder passing scuttles in the lower
part of each circular foundation (four scuttles in tur-
ret I} that align with similar scuttles in the powder
handling room circular bulkhead. In addition, there
are two watertight doors in each eireular foundation
that align with similar doors in the circular bulkthead,
These arrangements provide access and communica-
tions between the powder handling room and maga-
zines, The scuttles are manually rotated, horizon-
tally positioned cylinders. They transfer powder
bags [singly) from the magazines to the annular han-
dling space and from this handling space to the pow-
der handling room, During this transfer procedure

Barbette, The barbette 1s made in two sections,
The upper barbette is an assembled eylinder of heavy
armor plate comprising seven cylindrical segments
in turret 1, twelvo segments in turret I, and eleven
segments in turret II. These segments, joined by a
gpecial welding procedure, form a built-in unit that
encloges the turret above the second deck, With an
inside diamoter of 37, 25 feet, the upper barbette ex-
tends vertically upward through the main deck to a
plane two inchea below the shelf plate, The ship's
three lép er barbettes have different heights because
of the different heights of circular foundations. This
dimension of the barbette 18 142, 16 inches for turret
I, 353,03 inches for turret I, and 178,02 inches for
turret Il, Armor plate thicknesses vary from a stand-
ard 17.30 inches for all turrets to 11, 80 inches at the
front and rear sides. Upper barbettes are supported
at their lower edges by the 4, 75-inch thick second
deck armor and the lower barbette,

The lower barbette is an assembled conical cylin-
der of heavy steel plate comprising elght cylindrical
segments. These segments, joined by tapered keys,
form & built-in unit that encloses the turret between
the second and third decks, With an outside dlameter
of 40, 50 feet at the hottom (39, 67 feet at the top), the
ship's three lower barbettez have different heizhts
because of the different heights of circular foundations.
This barbette dimension (maximum) 1s 140, 08 inches
for turret I, 118, B8 inches for turret I, and 100, 88
inches for turret . With a plate thickness of approx-
imately three inches, the lower barbettes are support-
ed at their lower edees by the third deck.
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a mechanical seal {8 mainfained between {he turret
and magazine compartments,

Powder handling flat. At the bottom of the circu-
lar foundation, a ring-shaped [loor atructure forms
the powder handling flat, The floor plates of the
flat, flush with the powder handling platform of the

rotating strueture, form a working area 4, 50 fest
wide in front of the scuttles,

Lower roller track, The lower roller track is
& ring-shaped weldment of box-section {fig, 1-3)
which i3 attached to the top of the elreular foundation,
Machined after installatlon, the top of the roller track
i= a bearing surface of the same form, finish, and
size as the similar surface of the upper roller path
(34. 50 feet in diameter). The inner face (roller
flange surface) ia a true cylindrical surface concen-
tric with the roller paths and the awxis of the rotating
structure, B3ix portable roller track sections, keyed
and lapped for accurately =seating and securing to the
weldment, provide for roller bearing access and re-
moval. The weldment 15 also keyed and tapped for
accurately seating the =ix segments of the annular
training gear power drive, {a a 360-degree of 210
teeth and 350, 28-inch pitch diameter,

Base casting. The lowest element of the fixed
structure is the base casting. This i3 a [langed
and hollow pintle of 48-inch diameter, 15 Inches
high, that is secured below the platform level of
the powder handling room, Accurately centered
beneath the turret center of rotation, it is a dual
purpose component that aligns the rotating struc-
ture and leads in the communications, power, and
air supplies, The casting extends into and pro-
vides a radial bearing for the lower end of the
central column, A ring-shaped insulation bushing

horizontally placed at the botiom prevents the elec-
trical cables from chafing,

oF 7451

16 INCH THREE GUN TURRETS

Ordnance installationg

The ordnanee installations mounted in the turret
rotating structure (described on page 1-3) comprize
the units shown in fipures 1-1 and 1-6 and in the tur-
rat floor plans (flgs. 1-6 to 1-10 inclusive). These
installations are of the following types and design
identities,

Ordnance types, Each turret ordnance assembly
comprizes units of the following types:

Gun and slide assemblies

Gun laving eguipment

Projectile stowing and handling equipment
Ammunition holst and gun loading equipment
Fire control equipment

Ordnance design identitles, Ordnance equipment
of the above types include one or more units of the

following 16-inch design identities,
GUN AND SLIDE ASSEMBLIES, 16-INCH

Gun Mk T Mod 0

Beech Mechanism Mk 4 Mod 0
Firl@ Loek Mk 14 Mod 0

Gas Ejector Mk 5 Mod 0

Yoloe Mic 65 Mod 0

dlide Mk & Mod 0

Deck Lug Mk 7 Mod O

GUN LAYING EQUIPMENT, 16-INCH

Training Gear Mk 2 Mod 0
Train ?g{nei‘rer—ﬁeg‘ulatﬁr Mk 18 Mods 5,
G, an

Elevating Gear Mk 5 Mods 0, 1, and 2
Elevation Recelver-Regulator Mk 10 Mod 0

1-9
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Figure 1-8." Ordnance Equipment in Gun House - General Arrangement - Plan View

http://www.eugenel eesl over.com/AMMUNITION/NAV ORD-OP-769-CHAPTER-1-GENERAL-DESCRIPTION-TURRET .html (14 of 40)5/2/2006 17:18:47



NAVORD-OP-769-CHAPTER-1-GENERAL-DESCRIPTION-TURRET

1-10

GENERAL DESCRIPTION OF THE TURRET

PROJECTILE STOWING AND HANDLING
EQUIPMENT, 16-INCH

Projectile Ring Mk 2 Mod 0
Parbuckling Gear Mk 1 Mod O

AMMUNITION HOIST AND GUN LOADING
EQUIPMENT, 16-INCH

Projectlle Hoist Mk 8, Maods 0, 1, and 2
Rammer Mk 5§ Mods 0, 1, and 2
Powder Hoist Mk 9 Modz 0 to B inclusive

FIRE CONTROL EQUIPMENT

16-inch Sight Mk 4 Mods 2 and 3

Sight Setters Indicator Mk 3 Mods 2, 3,
4, and 5

Gun Elevation Order Tranamitter Mk 3
Maods 0 and 1

Gun Elevation Indieator Mk 33 Mods 8 and 4

Turret Train Indieator and Transmitter
Ble 37 Mods 4, b, and 6

Multiple Turret Train Indlcator Mk 12
Mods 5, 6, 7, and 9

Computer Mk 3 Mod 2

Rangelinder Mis 52 and 53 Mod 0 *

Rangefinder Stand Mk 52 Mod O *

Firing Circuit Mk 3 Mod 0

Lighting Circuit Mk 3 Mod 0

Telescope Mk 66 Mod O

Battle Order Indieator Mk 28 Mod O

JTurret ordnance assembly references, The oxact

number and identity of each of these turret assembly
components are listed in the tabulations of 16-inch
Turret Assemblies appended at the back of this boolk,
These lists include references identifying the Fire
Control Equipment Lizts of Drawings of Assemblies
and the Turret Ordnance Equipment Lists of Draw-
ings of Assemblies for every turret installation of
the IOWA clasg,

Turret ordnance location arrangements, All
ordnance lfoms Hsted above and on page 1-5 are
mounted in the rotating structure as indicated in

the following description of the turret floor levels,

Gun_house ordnance arrvangement, The location

mmwmmnrarmant oF Fho s hanos andnanasn i and 4o

Within the box glrder weldments are the powder
hoist power drives and the hoist operators' stations,

Apcess to the gun house 1s provided by the large
hateh toward the rear of the gun house overhang, The
small hateh i for emergency use,

Pan floor ordnance arrangement, The location
arvangement of the pan floor ordnance equipment is
ghowa In flgure 1-7. In the pan floor spaces {gun
pocketa) are the elevating gear B-ends and oscillating
hearings, Within the box girder weldments and above
the pan {loor level are the training gear B-ends and
brake assemblies, The wormwheel and pinions are
in & separate compartment forward of the center gun
pit together with training and elevaiing gear expan-
2ion tanks, The powder hoist trunks are enclosed
and rise within the box girder weldments., The upper
portion of the projectile holsts and the primerman’s
platforms are in the rear part of each gun pit.

Electric deck En_zusé:&rﬂlqgr}. The location
arrangement of the pan floor ordnance equipment is
ghown in {igure 1-8, In the electric deck spaces be-
tween the wing gun glrders and hox glrder weldments
are left and right gun elevating gear and projectile
hoist power drive components and left and right gun
layers® stations., The space between the two box
girder weldmeonts contalns training gear power drive
components and the maln pump of the center projec-
tile hoist, Within the right box girder {(accessible
theough archwarys) are the center pun elevating gear
power drive components and gun layer's station, and
the right powder hoist trunk, Within the left box
girder are components of the center projectile hoist
power drive, The projectile hoist tubes rise through
the rear part of esch space between gun girders,

Fire control equipment in the eleetric deck spaces
includes the elevation indicators, turret train indica-
tor and transmitter, and other accessories at the gun
layers' and train operator's stations,

Upper projectile flal ordrance arrangement.
The location arrangement of the upper projectile flat
ardnance eguipment iz shown in figure 1-9, In the
projectile flat space within the cireular bulkhead ars
the projectile ring power drive components, the pow-
der hoist trunks, parbuckling gear motor, power
drive alaectrie contrallers. and the contral colommn
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shown in flgure 1-6, In addition, the positicns and
relative sizes of some elements of the ventilating and
sprinkling systems (pages 1-18 and 1-19) are shown,

Inthe gun house are located all units of all three guns
texcept the forward portions of the (barrels), the rammers,
projectile cradles, andthe upper doors of the powder
hoists. Inaddition, this space encloges componants of
the fire control equipment. These are grouped inthrea
locations as follows: The turret officer's compartment
and identical left and right sight control stations, The
latter two eachhavesn sight setter's indicator, a pointers
and a trainer's telescops, anda gun elevation order
transmitter. Intheturretofficer's compartment are
the rangelinder, multiple turret train indicator, turret
officer's and turret captain's indicator panels and peri-
seopes, auxiliary compuler, transfer swilchboard, and
communicationfacilities. These are identified in the
descriptions of the fire control arrangements (page 1-16).

*Turrets II and IO only

and wiring receas, The projectile fiat space hetween
the oircular bullkkhead and