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111, Type ZE Fisicd Glass
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&. Vihen using & gs, it saould be hold in hoth handsg, with
the thumbs cocled e the eyocs to shut out Light at the
The glcss so 2 preogged lizhtly to tne syss; ard
tha elbews | ¢lose togothuy but nmot in & aﬁTﬂLﬁCQ JUuuthd.
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nnd train thsm on the target.
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D, Ihcn uscd continucusly for long poriods a ficld glass of high
power tcrds To tirc the oyes.

i. Focusing

A. A telescopc is focused whin the image formed is scen clearly by

B, Jocuging is accomplished by moving the eyupicec until the objceb
vicwed is seen with mavimum distinciness,

Tl

C. A1 modern militery ficld glasses are coastructed for soparﬂta
focusing; that is; sach eyepiecs is focuscd indcpendently of the
other by sceroviog it in or out, There is a graduated dioplor
seaie on each whiea permits the indivicdual to detsimine ths eye-
plece setting for each ey, anabiing him to adjust a now pair of
glasses gulckly if he will romember hig own diopter or cycpicch

sottlogs,

D To focus an ch;iccuf hold the glass in the normel bdosi
binocular wvisien, keeping both syes opca. Place one
objeetive of the side other fthan that tuing *u“abyu,

cyepicece mmmbtlili maximum
the eyeploee sebbing

¢ the 'FJBLULT; CJ;ral times, turn-

ing toe gyepices firat in one directior ;2& taen in the othsor,
Taks the meaa of i noted the corrcet setting for
that cye. Adjust the ner oyedi in lik: manner, and make a
notc of these settings for futurs use,
VI. [Inberpupillary Adjtstments
A, vodern military fisld @lasses arc coristructed so thet the two

tecleseopes may bo rotatod goout & eentral aris parallcl to the
atis of tho T 7 v tne distones bhetween thL Cy -

] s

to the distznes beltucen the

mnerpapillary distanag,

Dieced to

napils ol

the eortrel axis, gradiuated in
milli-moters ¢ ; 7 distance, If the individual knows
his ianterpupiilary diatjncg Lhc setting can bs made quickly by
means of the seale,

e Io cdjusvy the giass for the corrcct 1nuurpupi*ldr“ distane:, move
o

the telescopes about the central a.;s wtii the ficlds of wviow
appear as once perfect cirele, and note and romembor the inter-
pwpillary aistance,

VII. Gare,

A, If thrown or dropped on a hard surface, even vwhen cased, the glasscs
be o out ol line, Hough usage moy also serateh or breok
fracture the dustproof sealing.

and gtrops the ecare dus good leather, If & compass
is buiit into your gless, keep it clamped vhen not in use, Romem-
ber not only ¥ ‘ Llary distonec, but also the sebbing
at whieh the in and oub of The casc casily.

the frane at intorvels with a clcan rag to romove dust and
ime, Koed some lens tissue ox other lens-wipiag ma arlcl in
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A compass is a magnetic instriment which is used to measure

the angle a given line nskes with magnctic North, called the

megnetic agimath of the 1i 3, It is based on the principle

that a specially treated »nicce of iron will point mognotic

North and South if allowed to swing freely on a pivot, and

E{upt well away from other iron bodies or from eleetrical
quipment,

_, |.4.

2 Compaas dial. pivoted to ering inside the ease,
H 5 p o

Jie Rear sight leal and lens, hinged to the rear ol tlie case.

L Top cover and front sight, hinged to the fronmt of the case.
The casce ig a plastic round box, with a glass cover over the
compass dicl, In the side of the casc is a damoing plunger,
which stops thwe mot:.on of the compass di: 1 when pressed, A
luminous index for reading tie scsu.:: of the dial ig ingide

the case below the ton cove

o
&
-
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Fi‘

The compe cd ot the conter,

and mounted ingide s ecase, It mary be sscn through the glass
coveEr, thic outer of which is
ivided T 20 ) divisisns arc numbcred
at every even hund milss for omampls, \O), 4y 6, ste., to 60,

62, and (0), vhich ailg, This diai is fastencd
te the nagnetic needle, which wil l always come to rest with the
seme end pointing to magnetic North if allowsd to swing freely
on the pivot, Over the end of the ncedle which points to
’m,gm,tu, Horth is the zero (0) of the comwass card. The 1600
mil divigion 1s Fast; the 3200 mil division is Secuth; and the
4800 mil division is West on the compass dial, HNote that the
reading increages as we move clockwisc from HNorth,

ropresa

The roor gight leaf is top to form the rear sight.
Below the slot ig a lo ne composs disl is read,
When the rzar sight lsc on the glass cover, the
&8s dlLLl 15 1ifted te provent any swinging and
which would da cate bearing, -A bress ring
is mounted on tha same rear sight ieaf, but swings

under ‘the ensd,

Tthe front sig E L ter of a slot in the
tep cover, Above this wire sight is a noteh vhieh forms an

alternate 1ro
gight mark the

-L;»:"-l gnd of the wirs

4

COLIDASS 47T Illg.uu.

To measurc the mao“cfzr'- azinuth of a 1line; plogo your" 1f on
the 1 and pick out some point oan the ground as for distant

iy

48 pos: ulv" shtioh 3 s alse en tﬂu ling, uw.rl the cumpc:a:?s on &
level surface of a "".Lx suppors, or hold it at cyo level with
the thumb or forcfinger throupgh the bross ring and the other
fingczu supporting '-::}::3 corpnas and holding it steady. . Move the
rear sight leaf until the figurce on the compass dial can be scen




IV,

moct distinetly through the lens, Line up the front and rear sights
with the point selscited on the ground and let the compass dial come
to rest, using the damping plunger to stop excessive swinging, When
the disl 1s ab rest and the front and recar sights are in line with
the point selected, the azimuth in mils may be read cn the mil-
graducted scalc opposite the lumincus index inside the case, Care
must be taken to held the compass steady and level while the azimuth
is being read.

B. To find a line which has & given azimubth, hold the compass as becfore,
allowing the compmss dial to comz to rest and turning the casc and
sights until the luminous index is opposite the desired azimuth on
the scale, Look through the front and rear sights and pick out some
distant point on ths ground which is in line with thesc sights, A
line through the comrass and the point pick d on the ground hag the
desired azimuth,

s Never attempt to measure a bearing or azimuth while carrying iron or
steel objects on the person, or while within 60 yards of guns, ve-
hicles, or other steel ewuipment, as the presence of iron will cause

the compass to glve incorrect z <gaa1ng,.

Care,

A. The compass should always be carried with the rear sight leaf ard
the top cover closed dowm on top of the c¢asc, and the compass in the
canvas carrying case, FKeep the compass clean, but do not attemplt to
lubrieatc it, If melfunctions develop, the compass should be turned
in for repairs, Keep it well away from high-power cleetrical equip-

ment, such as strong radio transmitters, tra
needle will logec its magnetic qualities,

formers, ctec., or the
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GUHNEIL'S QUADBAKT

B R AN Eldln

Goneral,

The Guoner's Quadrant is a hand insvrument of the level-bubble type, and
is used for measuring or sctting off vortical anglos It iz the only

o8,
instrument used by TD units to place the gun in clevation when using in-
direet laying,

Gunnerts Quadront, -1,

A. The principel parts of the gumner'!s guadrant are the frams, the
index arm, the indez arm head, the level, and the micrometer, The
bronze frame is made in the form of a sector - roughly similar in
shepe to e wedge of pic. On the immer cdge of the arc are tecth
at intervals of 10 :ila. . On one side of this arc is a seale
gradunted from zero (0) to 800 mils, whilc on tho other side is
a seale graduated from 800 to 1600 mils, Stesl shoos gcrowed to
two sides of the frame form bearing plwt s for the ouadrﬁnt An
index arm, pivoted at the poinited end of the frame, - is held in
the desired relation to the sccle by means of an index arm hea
pode uwp of a plunger and irdex Ulﬁtuu which are mounted on 1nd
slide into the end of the index arm, Tooth on the plunger cngage
teeth on tho arc, since a spring ingido the index arm forces tJG
plunger outvard, Plates serewed to the sides ‘of the plunger pro-
vide indoxes for the scales on the arc, The level and micronmcter
mochanisn are wounted on the index arm, HMovenent of the micrometor
Imob moves the index arm by screw action against the index arn head
which remains in place., A4 nobte on the index arm tells whether to
read red or black micromcter figurecs, while auxiliary indexes be-
twean the orn and head indicate whether the mierorioter is to be
read a8 sero (0) or 10 mils., Yhen thesc auxiliary indexcs are

1
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matehed, reod (0) mils; vhen they are not matehed, read 10 nils,
The elevation of the piece 1s equal to the sum of the secule and
micrometer readings, .

I1I, Usinz the Gunncr's Quadrant,

A, To ley a gun with a given clevation:

&

Set the given plgv vbion on the scale and micromcter, sctting
the 10's of mils on the seales and the remeining mils and
fractions of mils on the micrometer.

2. FPlace the stecl shoes on the leveling plates of the gun,

with the quadront pointing in the appropriastc direction,

B Flevate or depress the gun until the bubblc is in the center
of the vial on the 1ndex arm.

B. To measurec the inclimation of a surface or the clevation of a gums

1. Place the quadront steel shoes on the leveling plates of the
oun, with the quadrant pointing in the appropriate dircction
for the swfacc being measurcd.

2. Vith the micrometer sot at zero (0), move the index arn along

i

thc arc to find the point where the bubble passes the center

of thc vial. Engage the plunger with the arc at the tooth
below this point,
i 2 Turn the microncter knob until the bubble is centered in the
i clevation or inclimtion of the surfaco
- Ara et o
IRERST RISV, RN
IT. C=r= of ike GEruris GodrT=ri,

A, Testinsg the Gamor's Quadront,

1. Sct the micromcter and scale at zero (0), and place the stecl
shoes ecn the gun lcveling plates,

e Conter the bubble in the vial by clevating or depressing the
gill.

3. Turn the quadrant end-for-end, so that the direcetion of fire
arrow 1s pointing toward the gun brocch instead of the gan
muzzle

Leo The bubbiec should return to the center of the vial vhile in
this position., If it docs not, zove the nicrometer to bring
it to the centor,

5 If the nicrometer rust be nmoved nmore then 0.6 mils to return
the bubble to the .center of the vial, the quadrant needs
adjustment and rust be returned vo Ordmence,

B. Always kecp the quadrant clean and lishtly coated with a light
coat of elecctrie motor oil, C(lose the cover over the level vial
whbn replacing the quadrant in the case, Wacnever using the
quadrant on a surface, keep the hand close to the guadrant to
ecateh it if it topples over. Never fire a gun vhen the quadrant
is resting on it,



SECTICHN IV
SIGHITNG ALT‘ LAYING B VENT - GEFEHAT
) 8 Purpose and Scope.

Al The subjeet matter which follows is designed to provide a general
introduction to the subjoet of sighiing and laying ceuyuipment now
in use with the primary weapons of Tonk Destroyers, p“ﬁac,.ls.tm.,
to o more detailed study of the operation, adjustment and
mintenance of ths particular itews found witn tas diffcrent
destrovers. It contains an elementary discussion of the unde-
lying principles fouad in these instruments, a description of
then, and a bricf sutline of their care and mairienanee,

I1. Characterist T Sighting aond Laying Fquipaens,

A, Sighting and layiag souipment are those mschanies’ devices med I
conjuncticn with weapcns to 4i the bore of the meepor: @ -i:a
prop ,r clcvation and dircetion nceessary to causs the mrojectiis
hi% the desized tavgsi. AlL sighiing snd l=yingz couipmomt is do-
med for the purpose of adjusting accm=tely those o eleemils -

IeCuloll ane IanRge,
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31IX.Nethods of Laying,

it == TV T - = £F - - Lz = o=
A, The gun nay be Iaid by sighting divectly con the t=rgsi if 1% is
visible to the zumner, Tris method of l-ying is cslled direcs
laying., The highly mechani fast movinz situations of

chznized end
rodern warfars have coused dirzct laying of large guns {o assure
inereasing irporiance, with a rcs‘llt:mt cffect on sight construction,
The gunner nust be able to ali:
the axis of the bore, provided the sight is not already mounted in

&

such & position, On gishts intended primarily for direct loyirg,

defleetion and clevation ncchanisms need be capable of only a
Timited amount of .ovensnt, The greatost change 1s found in the
degign of reticies, In place of o single cross-hairs, reticles

are now found to be composed of cross-lines in the form of a

grid, and systcms of dots, lines, and circles., In general,deflection
is set off in ternms of mil leads and range in terms of yards, by
climing cerbtain porticns of the reticls with the targost.

B, If the gunner is unablc tc sce the target being taken wnder fire

ATE
and must usc an intormediate aiming point, the picce is laid ine
directly., The primary rcauiremecnt of a sight to be used mainly

for 1:&1:.%0%, laying is that it be capable of measuring deflcction
angles in any part of the horizon, A sight with such a characteristic
is callod s panor=mumic sight,

SIGHTS AKRD SIGHT BCUNIS
I. General,
A, A sight is o cdoviec or mechaniswm wkich is used to ainm o weapon ot a

target, Most smell arms use open sishis,. which aro quite simple and
casy to wonufacturs, and arc well adapied to direet laying, How-
over, they provide no magnification and t\:;-" to obscure at least

a part of the target, Opticel C;_Jlts, while much rore difficult
and expensive to manufacture, provide means fto mognify the inage

of the target and leave the target relatively unobscurcd. Heuce,
they are well odopted to the reguirements of cannons, both for
range ond direction,



II. Optical S5ights and Mounts

4 Optical sights possess an optical gysteia consisting of a serics
of lenscs, or lenses and prisms, throuzh which the sunncr sces
the terget, or aiming point, All sights now standard with TD
units arc in the form of either a straisht telescope or a
paneramic telescope, The mounts for these sights scrve to
attach the sight to the gun and tranemit tiie motion of the
barrel te the sight, both in dirsction and in clevotion., Sight
mounts on guns which arc intended for use in indircet 1 aying
usually liave a means of accurately leveling the sight., Some of
then 1ﬂﬁluﬂ range drums or clevation seales or both,

IITI, Straight Teclescope Sights and Moumts,

1 This type sight is dbulfﬂ”& for use by the gunner as a sight
for direct laying, only, »raaw&t telescopos arc simplc in
onstruction, choap to zanufacturp, and easy to operate. They

o
1:3% the panoramic feature, but arc wmuch bhetier adnpted to
direct leying than ponoranmie telescope sights,

B, Telcscope Sight and Mownt Used with the 37-mm Destroyer, M-0,
Jis Telescope Sight, M-6.

a. Straight tclescope sight,

(1} Straight tube, with no noving parts.
(2) Soveral lenses.
{3) Circle-dot type reticle,
(4) Twe bonds on tub
(

lds elip for rounting =nd
1ow

provides 7 to illuminate re t¢cl for

h.._l. ~hs T aad ey

=il 5 ——Ze

. be,
8) Front ba E”H

(b) Rear band holds bracket for mounting.
(5) 1l-power magrification.

b. Used on telescope sight mount, BE19,

S Gunner lays gun for both direction and ronge.

{1) Parallcloaram linkaga mechonisn,
(2

bracket and elip,

{a) E;coases rTor holding
Mting dovice for telescope

(3) Built-in night lig
roticle,

cope sight, M6 rigidly in position
the axis of the bore, following the
v is slcvated or deprossed,
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. Telescope Sight ond Mount Uscd with the 3-in., Destroyer, M-10.
1. . Telescopo 3ight, N-51,

a

.,  Straight telescope sight,

Straignt tube, with no moving parts,
chcral lenses,

-cot roticle of the Ariwored Foree type.
aads on tubo,

Front band forms collar for mounting,
Rear band forns spherical bearing for
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IV,

Penoramic Telescopes

A,

A panorcmic teles

prisms and lenscs
seen through an
present TD cannong
asgenoly of the tel

be

L.

b,

C.

Telescope liount for M=51 Sight on =10 Destroyer.

o

(5)
(6)

Used on sight mount issued with M=10 Destroyer, no model
designation,

Gurnner lays gun for both directien and range.

Two major assemblies,

(1)

Rubber eyesh

vield around eyepiece to reduce sice 1izht.
J—pOT‘IBI' ne. i i

BT1L0MN.

Base bolted to gun with front nounting bracket integral.

Rear nounting bracket supported by deflection an
clevation adjustments.

Holds telescope sight, Me5l, rigidly in position parallel

to

vhe axis of the bore, following the bore as it is

zlevated or depressed

and Mounts.

cope is a vertieal telescops with an optical systom of
wihich permit an object in any horizontal dirsction to
eycpioce., Panoranic telcscopes found with the

are constructed to provide for guick and pesitive
esecpe to the mount and rerovel for travel,

The main parts of a panoramic belescope are:
O, Rotating head assembly.

Azinuth nechanisn,

The rotating head assembly consisis of a prism, mechanism
neeessary o wurn the prism throu%h & vertieal angle,

and the housinz, Turning the elovation micrometer
rotates the clovation worm, ccusing the prism and its
hiolder te rotate thus tilting the linc of sgight through
the prism w or down, through a vertical angle of 600
nils, The horizntal sctting [at the conter of the
600-11i1 movement) is indicated when the indox on the
rotating head and the index on the clevation mieromster
are both set at zero (0).

The aginuth mechanisu consists of an encloged azimuth
eirecle, means rotating whe circle and measuring this
retation, & prisu and rclated mechanism for keoping the
image vicwed im the wpright position at all times, and a
housing for thc entire mechanism., It supports the ro-
toting head assembly, vhich moves with the azimuth ecircle,.
The azimuth cirele is a worm wheel consisting of 64

teeth, cach of ~uwgh oceuppies 100 mils on the circle,

A worn and shaft coanected to the azimuth worm lnob
CNZAEe with this worn wheel, so that a compleote re-
volution of the worm knob movesg the aginuth circle and
rotating head 100 mils in deflicetion, A worn release
lever permits moving the azinuth worm out of cneage-

nent with the azimuth circle, pormitting free rotation

of the ecircle and rotating hend assombly. At one end

of the azimuth worm shaft is the h21nuih micrometer,

o drun scale containg 100 divisions of 1 nil cach,
which is used for Tuadlﬂﬁ changes of fractions of 100
mils in azimuth or aufluctloﬂ.

'3




(a) On panoramic tclescopes of the ¥-5 serics,
tho micromoter scale is movable and o=y be
used to indicate a zero (0) rcading from
which each change of deflection is made,

t is sometimes called the "Gunnor's Aid",

(b) On ponoramic telescopes of the M-l2 series,
the micrometer scale is turned with the azi-
muth worm, The index rerains stationary
when the azimuth worm is rotated, but can be
moved along & fixed corrcction scale for 20
mils in either direction to perform autce-
matic addition or subtraction of small de-
flection shifts,

(3) The shank is the part of the tclescope between
the azimuth mechanism and the eycpicce elbow,
(4) The eyepicce elbow contains part of the optieal
- system, A rubber cycpicce over the cnd of the
oyeplece protects the gunnerfs cye and climirates
outside light,

2, Reticles in the pancramic telescopes found with TD cennons
arc usually of the gridded pattern, having both runge and
deflection or lead lincs, It must be remembered that the
range iines do not neccessarily fit all anmumition issued
for the gun.

3, The chief advantage of panoramic tcelescopes are sliplicity
of operation and accuracy of laying possible becausc of
the enlarged image of- the target or aiming point, Its
disadvantages are the great cost, time required for manu-
facture, the carcful handling required, and scarcity of
optical glass,

Panoranic toloscope wounts on the severcl TD cannons which are
cquipped for indircct laying differ in deteils of construction,

In general, these mounts provide o means of securing the tclescope
to the gun and of aligning the axis of the sight with the axis of
tha bore, The mount may bLe attached to a non-clovating part of
the carriage, such as the top carriage; or it may be attached to
an clevating part, such as the ecradle or trunnion, Two types of
panoramic telescope mounts are uscd with cennons found in TD
units:

1, A typc having cross- and longitudinal-loveling mechanisns
which compensate for the cffects of cant, and

2, A type having a cross-leveling mechanism, an angle-ofezite
nechanisn (longitudinal level), and a range or clevation
nechanism,

The prineipal parts of sight mounts hoving crosseand
L] o E 5 L&
longitudinal-leveling mechanisms, and thelr purposes ares

a, An azimuthecomponsating mechanism, which includes the
actuating arm, bearing, and pivots, It provides meons
of transmitting the motion of the barrel to the nount.
so that any chonge in deflecetion which is dus to
clevating the barrcl may be corrected,

b, A cross-leveling nmechanism,

c. A longitudinnleleveling nechanism, which, together with
the cross-leveling mechanism, provides a mezns of
correccting errors in deflection dus to eant in the gun
trunnions, since the sight mownt can be leweled [y
these mechanisns and o truc deflection set off on




'd. A telescope socket to hold the telescope firmly in the
mount,

4, Other types of sight mounts which contain angle~of-site and
range or elevation mechanisms are somevhat complex. It is
not contemplated that they will be used for their original
purpose in TD units, therefore they will not be discussed
here, However, the position of the teclescopc socket is
dependent upon their adjustment, A detailod procedurc to
follow in adjusting a typical mount of this type will be
found under File W-282, TD School, Boresighting, and Colli-
nation of the M-10 Destroyer.

5. VWhen using indirect loying both the cross-level and longi-
tudinal-level bubbles may be centercd in their vials when
the sight is aligned on the aiming point,: If thesc bubbles
arc centered, the azimuth circle of the sight will be in a
horizontal planc and will reasure true deflection, whether
the gun is canted or not. With sight mounts containing
anglo=of=-site and elevation mechanisms, TD units will con-
tinue to use the Gunnerts Quadrant in laying the gun for
elevation, and will leave the range or elevation scalcs set
at zero (Q) and the angle-of-site scales sct at 3 and zero
(0), to correspond to an angle of site of 300, 300 hag been
arbitrarily choscn to represcent at horizontal line of site.

%*C, Telescope Sight and Mount Used with the 75-mm Destroyer, =3,
iy Tclescope Sitht, =33,

Qe Straight telescope sight, aluost identically the same
as the M-6 telescope sight, except for gridded reticle.

B. Used on telescope sight mount, Me36,
¢, Gunner lays for both direction and range
2. Telescope Mount, #=36.

2 Two major parts:

(1) Bracket, fastened direetly to cradle, .

(2) Telescope holder,

(3) Built-in nisht lighting device for telescope reticle,
bs Holds telescope sight-M-33 rigidly in position parallcl to

the axis of the bore, following the bore as it is elevated
or depressed,

Fll [ L—.?,UZ
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