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CHAPTER I 

INTRODUCTION 

What It Is 

Gun Sight 11k 14 is a simple, gyroscopic lead­

computi11g gun sight. \¥ith no input 01 her than 

manual range, this g un sight automatically develops 

gun train and elevation orders when a fast moving 

target is tracked cont.i nuously with a ~11oving reticle, 

the position of which is controlled by ralc-of-tunt 

gyros. Gun Sight 1Yik 14 is designed to provide a 

rapid solution of the short range antiaircraft fire 
control problem. It is limited to such problems by 

certain approximations introduced into the solution 

and by its lack of optical magnification. 

Installed on Cun Director Mk 51 l\[od 2, it con­

trols i.1-in., 40-mm, 3"/25 cal., 5"/25 cal., or 

5"/38 cal. ant iai rcraft guns. It may also be mounted 

d irectly on 20-mm antiaircraft gun mounts or on the 

40-mm Single ( power-driven ) Mount N1k 4 lVIo~ 3. 

Official Nome nclature 

A ll 111odifications of Gun S ight M k 14, when 

delivered, include the fallowing units: gun sight, 

horcsighl tuhe, c;Lrrying case for g un s ight and bore­

sight lube, air power unit, two air hoses, and two 

electrical cables. The following additional equip­

ment is supplied with Gun S ight :.\1k 14 1'1od 6 for 

use with the 20-111111 antiaircraft gun mount : gun 

sight bracket, air power unit bracket, hose-and-cable 

support bracket, and three hose-and-cable clamps. 

The Gun Sight 'Nik 1411'ocl r5, as delivered, i11cl11d<'s 

longer hoses and cables replacing those ordinarily 

supplied. 

Modifications 

T able I lists the official mod ificatio11s of Gun Sight 

Mk i 4, together with perti11cnt installation data. 

Req uirements for Use 

The electrical power required for operation of 

Gun SighL .M'.k 14 is the 60-cycle a-c ship's service 

supply at I IS vol ts. The gun sight circuit requires 

326 watts and is f used for five amperes. 

Operation of Gun S igh t Mk r4, whether installed 

on 20-mm a ntiaircraft mounts or on Gun Di recto1-

l'vfk 5 I Mod 2, normally requi res two men, a poiuter 

and a range setter. Its use on the 20-mm mounl o r 

on the gun director does not increase the working 

circle of either. 

Sizes and W eights of Equipment 

'lne overall sizes and weights of Gun Sight l\fk 14 

arc listed in Table 2. (For detailed list see Table 9 .) 

References 

Definitions of the terms used in the solution o{ 

the short range fire control problem by Gun Sight 

i\rfk 14 appear for ready reference in Chapter 11. 

I nasmuch as certa in terms, heretofore used with 

specifi c meaning for other equipment, have required 

sig nificant redefini tion when appl ied to the theory 

uf gyroscopic lead computing sights, these defi nitions 

must be carefully studied for a thorough underst~nd­

i ng of th.e functioning o f Gun S ight 1Vfk 14. 
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Mod 

0 

r 

2 

10 

I I 

12 

r3 

r4 

Controls 

20-mm A.A. . ..... . 

do. 

do. .. . ... .. . . . . 
1. 1" A .1\ . .. . .... . . . 

40-111111 A.A. . . .. . . . 

Table I 

GUN SIGHT MARK 14 

Official list of Modifications 

Max range 
setting 
Yards1 

Installed 
on 

2,000 

2,000 

20-mm l\•! ou nt .. . . . . . ..... ... . . . 

2 ,000 

2,800 

3,200 

~ 

do. 

do. 

Gu11 D irector, ?vik 51 Mod 2 . . .. . . 

<lo. . . .... . . .. ....... . .. . . . . 

. . . . . . . . . . . . . . . . . . . . . ........... . . .... . .. . . ..... . . . . 

20-111111 A.A. . . . . . . . 2,000 20-mm l\lount . .. . . .. .. . . ...... . 

1.1" A .A . . . .... ..... 2,800 Gun Director, l\1k 51 Mod 2 . . . . . . 

4 0 -mm A .A. . . . . . . . 3 ,200 do. . .... . . . . ... . ... . . . . . .. . 

3"/50 A.A. . . . 3,6oo do . . . . . . . . . . . . . . 
5"/25 A.A. . . . . . . . 3.000 do. .. . . .. . . . . . .. . . 
5"/38 A.A. . . . .. 4,000 do. . . . . . . . . . . . . 

3"/so A.A. . . . . 3,6oo do. .. . . . . . . . . .. . . . 
5"/25 A.A . ... 3,000 do. . . . . . . 
5"/38 A .A. 4,000 do. . . . . . . 

Notes 

E xperiment:tl l\f .J.T. design. 

do. 

i st production design, OD 4429. 

do. 

do. 

Experime11tal 1\1.I.T. design. 

2d production design, OP 1040. 

do. 

do. 

rst production design, OD 4429. 

do. 

do. 

2d production design, OP 1040. 

do. 

do. 

r5 40-mm A.A . . . . . . . . 3,200 40-111111 Single (powc~-clrivcn) Mount 'Nl k 4 .l\1od 3. 

•Minimum range for all Mods i~ 400 yards. 
ZMod 6 also mounted on Gun Director Mk 51 ~foci 2 ,,,.hen used with Gunnery Trainer Mk 3 Mods 0, 3, 4, 5, G, and 7 
(Sec OP 1200) . 
l Mo<l 7 also mounted: on t rainer g un of Gunnery T ra iner Mk 1 (See Navord OD 2013 on page 10) . 
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INTRODUCTION 

Figure 1 .-Gun Sight Mk 14 Mod 2. 
A. Front and Right Side. 
B. Rear and Left Side . 

Table 2 

OVERALL SIZES AND WEIGHTS 

Unit Size (in.) Weight (lb.) 

Gun Sight 35 
Complete Gun Sight l\1k 14 1vlod 6 as 

packed for shipment 48 x 2234 x 21 . . . . . . . 236 

Complete Gun Sight i\!Ik r4 l\1ods 7, 8, 12, 

13, r4, JS as packed for shipment 38y,I x ·21 % x 20,Y2 • • • 172 

Figure 2.-Gun Sight Mk 7 4 Mod 6. 
A. Rear and Right Side. 
B. Front and Left side. 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

A summary of various precautions to be observed 

appears for r eady reference in chapter I I. Before 

operating the equipm~1it, these precautions should be 

studied and thoroughly understood. 
The latest list o( all applicable Ordnance publica­

tions, including Ordalts, also appears in chapter II. 

Scope of the Pamphlet 
This pamphlet must serve not only as a shipboard 

maintenance manual but also as a general reference 

book and as a tex.t for use by various training activi~ 
ties. Consequently, it has been or!,ranized to satisfy 

these needs, insofar as possible. Detailed mainte­

nance and overhaul instructions for use by qualified 

repair men and shops are given in N A VORD 

OD 436g, Overhaul Manual for Gun Sight Mk 14 

(Part 2 for Mods 6, 7, 8, 12, 13, and 14.). 

10 RESTRICTED 



Chapter 2 

THEORY AND FUNCTIONAL DESCRIPTION 

INTRODUCTION 
Gun Sight Mk r4 is designed lo permit rapid 

solution of the short range antiaircraft fire control 
problem. This rapid solution is achieved by the 
use of gyroscopic computing elements, by limiting 
the maximum effective range, and by e111ployi1.1g a 
simple. compact I ightweight design. Li111i1 ing the 
range and using gyro computing clements insure a 
minimum solution time. 

Again, the use of gyro computiug clements, to­
gether with the omission of those ballistic correc­
tions not important in the short range problem, 
allows the use of a simple lightweight g1111 sight 
which can he attached to the gun mount itself, or 
to a nearby lightweight director. 

Other than the clements of ta rget motion which 
arc introduced by the action o[ tracking the target, 
the only input to the gun sight is estimated range, 
which is introduced manually. \Vith thes(' inputs, 
the gun sight cletermincs the lead angles necessary 
to establish the line of fire of the gun. 

Note : In this discussion. wherever target mo­
tion is mentioned it means motion of the target 
relat ive LO own ship. 

/\ reflected reticle image is positionrd by two 

gyroscopic computing elements in such a. way that 
the optical line of sight determined by the reticle 
lags behind the axis of the gun sight housing by 
an angle equal to the angle of lead required to hit 
the target. S i11cc the gun sight housing is directly 
attached lo t11l' g11 11 or director and aligned with it, 
this results i11 positioning the gu11 or director a long 
the correct gur1 aim axis. The fact that the line 
of sight lags behind the axis of the gun sight hous­
ing gives Gun Sight Ylk r4 a disturbed line of sight. 

T he action of the gyroscopic computing clements 
is such that tracking the target provides all nect•s­
sary inputs (except range) to provide a solution 
to the problem and aim the gun or director cor­
rectly. 

Before considering the functional description of 
how Gun Sight .Mk 14 utilizes the disturbed line 
of sight principle (gi vcn in the second section of 
this chapter), a review o[ the short range antiair­
craft co11trol problem and its theoretical solution 
is presented. As an ;1id in understanding the prob­
lem, it is reco111111endcd that the Glossary of Terms 
and Definitions in Chapter 1 r be consulted fre­
quently. 

THE SHORT RANGE ANTIAIRCRAFT FIRE CONTROL PROBLEM 
For purposes of definition of lhc short range 

antiaircr~1£t fire control problem, the maximum ef­
fective r~111gc can be considered to be less than 3,000 
yards. \\'ithin such ranges certain lxlllistic correc­
tions, which would have a definite elTcct on accuracy 
nf fire al longer ranges, are m:glccted. Solution of 
the problrm rrq11ires. first, that the im;tantancous 
prcscut pn.~ition o r the target hr determined in terms 
of relative target bearing, taq~rt elevation above the 
deck plane. :rnrl r:lnge. Relative tar~cl bearing and 
target elevation are continuously introduc<.:d into 
the final solution by tracking the target to keep the 
optical line of sight continuously on the target. 

Range may be determined ·by estimation or other 
available means. 

Next, to allow for the movement of the target 
during the time required for a projectile to travel 
the distance to the target, it is necessary to deter­
mine, in advaucc, the future position the target will 
occupy relative to own ship al the expected moment 
of impact. ln the solution under discussion, Lhc 
fulure positio11 of the target is determined, not as 
a point in spncc, but as a line passing through a 
point which the target may be e..xpectcd to occupy 
after the time o f fl ight of the projectile (fig. ~). 
This is done by adding to the angular coordinates 
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Figure 3.-The Short Range Antiaircraft Fire Control Problem. 
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of target present position, components of the angle 
through which a line from gun sight to target would 
pass while the target 1s mo,·ing from present to 
future position. These angles arc called lead 
angles. and their application wi·ll estaNish the rela­
tive bearing and elevation of the target future 
position. 

Except for ballistic considerations, the line be­
t ween gun sight and target f uture position estab­
lishes the line along which the f,l'\lll must be aimed. 

Ballistic corrections applied, in terms o{ angles, 
to the coordinates of the target future position will 
give the correct line of fire required to hit the tar­
get. These coordinates of the line of fire, when 
referred to the deck plane, will give gun train and 
elevation orders (B'gr and E'g). 

El~ments of Target l\tlotion: The elements of 
target motion in the short range antiaircraft fi re 
control proulern are illustrated in figure 3. For the 
purpose of this discussion it is necessary to define 
relative target bearing and target elevation in some­
what cliff en:nl terms than those generally used. 
Relative target bearing is the angle between the 
fore-and-aft line of the ship and the ixrpeudicular 
projection of the line of sight into the deck plane. 
It is measured in the deck plane clockwise from 
the ship's bow. Relative target elevation is 111eas­
ured in a plane perpendicular to the deck plane 

"which includes the line of sight. It is plus from 
zero to 90 degrees a bove the deck µlane, 1111cl 111inus 
below the deck plane. Range is measured 11long the 
line o ( sight to the target and, in the antiaircraft 
problem, is frequently called slant range. These 
rhree coordinates fix the instantaneous present posi­
tion of the target. The line of sight is the line from 
the gun or director to the present target position, 
along ·which the pointer looks while tracking the 
target. Since the target is moving constantly at a 
rapid rate, any present position fixed by these co­
ord inates will be only instantaneous, yet for each 
instantaneous present position the solution of the 
problem requires that a corresponding instantaneous 
future position be determined. The line of fire is 
the line along which the gun is aimed, and is deter­
mined by the coordinates of instantaneous future 
position, with the addition of ballistic corrections. 

' The target, in moving from its present position 
t-0 its future position during the time of flight of 

THEORY AND FUNCTIONAL DESCRIPTION 

the projectile, will cause the line from gun to target 
LO move thro ugh an angle in the plane of motion of 
the target. It is this angle, the result of target 
motion, which must be computed when the targel is 
at its present position, to give advance in fonnation 
as to the target £ uture position. This angle is the 
total 1 arget moti~n, or prediction, lead angle of the 
target and lies in a plane determined by the in­
stantaneous line o f flight of the tnrget and the 
present line of sight. This is the Prediction l'lane 
( fig. 4) . Note that application of this angle to the 
coordinates o f present position establishes only a 
line passing through the future position but does not 
determine range lo that position. It will be shown 
later that, except for determination of ballistic cor­
rections, a knowledge of {uture range will not be 
required. 

It is possible to determine a line to the f uturc 
position by resolving the lead angle in the prediction 
plane into two angles, one in a traverse plane and 

A. 

PRESENT POSITION 

LINE OF SIGHT -

. 
TARGET MOTION 

LEAD ANGLE--+'--:;..:::...o. "-

· SHIP'S COURSE 

'\ 
FUTURE 

ELEVATION 

·1 

J 

J 
Figure 4.-Prediction Plane. 
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one in an elevation plane. The elevation p lane may 
be dcfi 11ed as a plane perpendicular to the deck 
plane of the ship and including the line of fire (fig. 
5). This is the elevation plane of the gun and not 
the elevation plane of the ta rget. A traverse plane 
may be defined as a 11y slant plane which includes the 
g 11 11 or ·di rector trunnion axis. Tl~c solut ion made 
by G un Sight J\lk 14 requires that the traverse plane 
used he lhc 011c wh ich includes the p resent position 

l . 
i 
[ 
' 

PRESENT • 
POSITION 

LINE OF SIGHT 

[ 

FUTURE 
POSITION 

Figure 5.- Eleva tio n Pla ne . 

or 1hc targd as well as the gun or director trunnion 
axis (fig. 6) . 

As seen in figure 7, it is possible to move the 
line to present ta rget posit ion so that it coincides 
with the line to r uture target position 15y moving- it 
th ro ugh an ang le in the tra verse p lane aud then 
t hroug h an angle in t he elevation plane. The solu­
tion for t hese two angles is made by Gun Sight l\,fk 
r4 s i111ult<111<'ously, but t l1e mechanism of the optica l 
system o f the gun sight is such that, in efrect, the 
line of sight lags the line o[ fire, first in elevation 
and then i11 tr:lvcrse. 

Computation for these angles is made on the 
basis 0 r the present range from the angular rates 
o[ tracking in elevation and traverse. 

L 
r 

~PRESENTj' 
,,. to ~ti' POSITION 

;I· ,. . . I 

I 
, .. ~ 

POSITION ·ir~ t'' 

f TRA VERSE 
' PLANE 

.. 

Figure 6.-Trave rse Plane . 

'\ ,."( 
I' I' 

\ 
,, !' 

I. 

1 '~~'l/'L\\'i>\ lt ~.!>.\\\. 
~ . 

'le~ 
2. Then Down Thru ~ 

1. Line of Si9ht Moves 
Over Thru This Angle. 
(T roverse Lead Angle) 

This Angle. \ 
(Elevalian Lead Angle) LINE OF SIGHT 

r ~ 
. . 

J 

Fig ure 7.-Ele vation and Traverse Lead Angles. 

14 RESTRICTED 



Solut ion of the Problcn1 by Angular Rates : 
The simplest demonstration 0£ the solution of the 
•hort r:mge antiaircraft fire control problem by 
;,ngular rates is illu~trated in figure 8. llere the 
larget is nyi11g a circular course about the gun at 
a con~tnnt bearing, so that target elevation is the 
?nly coordina te o( present position w hi<'h is cha11g-
111g. 

The range is such that the time of flight to any 
position on the target course is 3 seconds, and the 
1arget is changing its elevation a t the rate of s0 per 
second. During the 3 seconds of projectile time 
of flight the target will reach an elevation which is 
1S0 a hove the present elevation (angular rate mul­
tiplied by time of night). If the gun is fired at 
this future position, the times of flight of the 
projectile and the target arc equal, and both will 
reach the future positio1t si11111ltaneo11sly. The 
angle of: T S0 !'hroug·h which the line frnm the gun 

l SEC. 

THEORY AND FUNCTIONAL DESCRIPTION 

sight to the target moves during the time of flight 
is the lead angle due to target action. 

The above solution for lead angle (angular rate 
times time of flight) will be correct only for tar· 
gets flying circular courses about the gun, and con· 
sequcntly having a constant angular ra te and range. 
Targets flying other courses will have co11ti1111ously 
changing angular rates, as in figure 9, depending: 
upon their COllrSc, speed, :tnd ra11gc, 'and will have 
components of motion in both elevation and t raverse 
planes. To use the inslant.1.neous present angular 
rates for the computation of lead angle for such 
targets, il is pos~iblc to mulliply each angular rate 
by a value, having the dimension of time, which 
takes into account the clIL-<:ts of target course, speed, 
and range, and thus arrives at instantaneous clcva· 
lion and t raverse target motion lead angles. This 
time vnlue is called P rediction T ime. 

FUTURE POSlllON ~ ~ 
/"'' 

/ 
2 SEC. / 
. ,:/ 5rsec. / 

/ 
ANGULAR ../ 

RATE / 

_,,,./ 

PRESENT 
"' POSITION 

J 
Fig vre 8.-So/vtion for Lcod Angle, Angvlar Rate Constant. 
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LINEAR VELOCITY 

1 SEC. 

POINT OF 
MINIMUM RANGE 

Con1putation of Prediction Time: Lead angle 
and prediction time can be dctcnnine<l gr:iphically 
oy the method shown in figure 10. Asi>uming a 
target present position al any given range, the path 
of the target is plotted a long its course, showing 
its v<>sition at various times. From the guu posi­
tion a movahlc scale shows the posilio11 of the 
1projectile plotted against time. The movable scale 
is adjusted lo such a posit ion th:lt it crosses the 
!Xlth of the target at a point where the projectile's 
time of Right and the taq;et's time of night are 
exactly the same. T he angle betwee11 the liue of 
sight to present target position and the line to the 
established point of intersection is the ta rget motion 
lead angle. Prcdictio11 time can be established by 
dividing this lead angle by the instantaneous angu­
lar rate of mot.ion of the target. 

4 SEC. 

NOTE:-Angulor Role Increases 
As Rongo Decreases 

It is possible that several targets on widely dif­
{crent courses will pass through the same points at 
speeds which vary so th.11 I heir angular rate:; at 
that point arc equal. Their computed predict ion 
times (and consequently the required le.id angles) Figure 9 .-Voriolion of Angular Raio with Range. 
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ANY SELECTED STRAIGHT LINE TARGET COURSE 
9 • 1 $ 5 3 2 1 0 

I I I t I 111 •················· · ········ _ ._. .... .J. '- '-'f ..L ... '-' ...... ~ .... '-' ... .... 41.J...J .... '::,-'...J..<i~..l...L.ll..J..Jl..J..Ju...Jl-LL.1...J... ..... ~~~ 

ANY SELECTED TARGET 
PRESENT POSITION 

SCALE GRADUATED IN TIME 
OF TRAVEL OF TARGET FROM 
PRESENT POSITION TO LATER 
POSITION ON ITS COURSE ~ 

TARGET 
MOTION 

LEAD ANGLE 

PRESENT ANGULAR VELOCITY 
OFTARGET LINE 

(To Scolo) 

FUTURE POSITION FOR WHICH TARGET TRAVEL TIME 
AND PROJECTILE TIME OF FLIGHT ARE EQUAL THIS 
POSITION CAN BE LOCATED BY ROTATING MOVABLE 
SCALE ABOUT GUN. 

PRESENT SLANT RANGE AND TARGET LINE 

TIME OF FLIGHT OF PROJECTILE TO VARIOUS RANGES FROM GUN 
(Doto to/con from range table and recorded on movoblo scale) 

NOTE:-STRAIGHT LINE TARGET MOTION DURING THE PROJECTILE 
TIME OF FLIGHT IS ASSUMED. 

Figure 10.-Grophical Solution for Target Motion Lead Angle. 
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Targets With Same Angular Rate And Present 
Range Will Require The Same Lead Angle 
Regardless of Target Course And Future Range. 

(C) 

(A) 
TWO 

SECONDS 

\\ 

(C) 3 SEC. 

(B) 
THREE 

SECONDS 

THEORY AND FUNCTIONAL DESCRIPTION 

(C) 1 SEC. 

(C) 4 SEC. 

(C) 
FOUR 

SECONDS 

--:.-=> ...... , 
~ ..... / , 
,/ , 

/ 

(A) 1 SEC. 

3. 
Target Motion 

Lead Angle 
Some-For All 
Three Targets 

1 • 
An9ulor 
Velocity 
Some 
For All 
Three 

Targets .. 
Oi 
~ 
~ .. .. 
~ 

"" ..... 

~ 

-c: .. .. 
~ 

At 2 Seconds Projectile 
Ana Target A Meet. 

At 3 Seconds Projectile 
And Target 8 Meet. 

At 4 Seconds Projectile 
And Target C Meet. 

fig ure 11 .-Same Lead Angle on Targets Flying Different Courses. 

will be somewhat different because o[ their dif­
ferent courses. I-Iowever, the difference will be 
sn1all , because o [ the different times o f Aight in­
Yolved. T he three targets shown in figure 1 1 would 
each be hit when the same lead angle is used, be­
cause the Li 111c of arrival of projectile and target 
at the line lo fu ture position will be approximately 
equal for each course, because of the difTerent 
speeds required for each target to have the same 
instantaneous present ~<>ular rate. By computa­
tion of prediction times for a number of target 
-courses and speeds with the same range and an­
gular rate, it can be fou nd that the requi red lead 
angles wilJ lie so close together for all courses that 

any error introduced can be expected to lie within 
the probable dispersion of the gun and is l'o be 
ignored. 

From this it can be concluded that, for all tar­
gets with the same range and angular rate, the same 
prediction time and lead angle will ·be correct, re­
gardless of course and speed. F or this reason, it 
is unnecessary to know f uture range to determine 
target motion lead a ngle. 

The above conclusion is based on the assumption 
that the flight of the target is level and on a straight 
line. For targets fly ing under other condi t ions, the 
error in lead angle will be considerably greater. 
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CONDITIONS:- l l I I TARGET SPEED = 204 M.P.H. 
MINIMUM RANGE = RM = 100, 500, 1,000 YDS. 

I SOURCE OF DATA:-
I 

I JcAUBRA TION LINE O.P. 717 1st REV. 1.10-INCH RANGE TABLE 
AND BALLISTIC DATA. DATA COMPUTED BY I " GRAPHICAL METHOD AT M.1.T. 
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/71 
"MINIMUM RANGE 1+1'/// = 500 YDS.-
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i= 
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-
:~' I 

I ~ 

I I 
~ 

MINIMUM RANGE = 100 YDS. 
' , • 
'] . 

1 

I w .' J. OUTGOING TARGETS - .- -
1--1 I I I I -

I ~ .1 INCOMING TARGETS 
. 

I 

- J 

0 I/ • • • ·-0 1,000 2,000 3,000 

PRESENT SLANT RANGE (YARDS) 

Figure 12.-Prediction Time Versus Range. 

Design of Gun Sight 1' I k 111 is hased 011 this as­
sumption and. tli<·refore, 110 correctiou is made Eor 
this possible error. 

I ( a series of curves, ligure 1 2, is plot.led show­
ing predict ion time against range for a numb<:r of 
representative courses, the curve,; for these courses 
will lie close enough together so that a single cali­
bration curve can be us~·d r or all. T herefore, if the 

angula1· rate of motion of target is esl<"lbl ished for 
any instant by tracking, and its present range is 
known, its predict ion time (taken r rom the C.-"llibra­
tion curve) can be multiplied by the angula r rate 
to determine the computed lead :111gle. 

18 

The above discussion is based on a target ha,·i11g 
an angular rate in only one plane, either tr;ixerse 
or elevation. Nonna! targets will be moving so 
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THEORY AND FUNCTIONAL DESCRIPTION 

-----. 
i L...--.. 

-"-& -·_. 

LINE OF FIRE HORIZONTAL 

Figure 13.-Voriation of Superolevolion with Range. 

that they have angular rates in both planes simul­
taneously. From a knowledge of the angular rate 
in each plane, the solution just described can be 
made £or the lead angle in each plane. These lead 
angles, whe11 applied to the coordinates of target 
µresent position and the result related to the deck 
plaue, will eslaulish gun t rain and elevation orders. 

_ _,,..-:-'.~-.:-:=:------~7):~' ~RANGE RA TE 
TARGET SPEED IN KNOTS .S ..\ IN KNOTS 

J.90° (dR) 
·l.;.---

PRESENT RANGE 

PRESENT RANGE Minus Tlic Product Of 
RANGE RATE and TIME OF FLIGHT Equals 

FUTURE RANGE. for Incoming Targels.,­
~ 

Figure J 4.- Ronge Rate. 

- LINE OF 
SIGHT 

Ballistic Corrections : In addition to the ap­
plication of target motion lead angle, correction 
should be made to the line of fire for supcrcleva­
tion, wind, drift, initial ,·elocity loss, and aunos­
pheric density. Since, in the solution of the proNem 
bv Gun Sight Mk r 4, the cfft:ct of all but the first 
is considered negligible compared to other factors, 
superelevation is the only correction made to the 
solution. 

Superelcvation ( V {) is the conection angle in­
cluded in Lhe angle of elevation of the line of fire 
to allow for the effect 0£ gravity upou the projectile 
in flight. lt is dependent upon the range to the 
target fu ture position, and upon the cosine of the 
angle of gun elevation. 

The effect of range on supcrelcvation is shown in 
figure i3. \Nith increasing range, the time avail­
able for the force o( gravity to work upon the pro­
jectile is greater and the path o( the projectile drops 
farther toward the earth, thus following a curved 
line. 1t is necessary to know the rnnge to the future 
position before supcrelevation can be determine<! ac­
curately. Th is can be found through a knowledge 
of range rate ( dR) which is defined as the rate of 
change o{ range along the line of sight (fig. r4). 
lt is minus for incoming targets, and plus for out­
going targets. Jn the solution of the problem by Gun 
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Figure 15.-Voriotion of Superelevotion (Vf) with Elevation 
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Figure 16.-Totol Lead Angles in Traverse and Elevation. 
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Sight 11k 141 a fixed range rate of minus 18o knots 
is used. This gives rise to an· error in supcreleva­
tion when targets operating at other rates arc en­
countered, but the er ror will not exceed two mils 
for any incoming target, or five mils for any out­
going target. 

The amount of the force of gravity which tends 
to draw the projectile from a straight line is that 
component which works at . right angles to the line 
of fire o( the gun. \Vi th the line of fire horizontal, 
the full force of gravity is exerted (fig. 15). 1f the 
line of fi re is elevated, this component of the total 
force decreases, and as the elevation approaches 90 
degrees it becomes smaller and smaller, finally dis­
appearing altogether at 90 degrees. H erc the full 
force of gravity tends only to reduce the velocity of 
the projecti le lmt not to pull its trajectory from a 
~tra igl1 t line. ln other words, the su1x:rclevation 
correction varies as the cosine of the as1glc of gun 

THEORY AND FUNCTIONAL DESCRIPTIO N 

elevation. For a mathematical solution of the short 
range antiaircraft problem, superelevation for any 
range . and elevation can be determined from the 
ballistic tables for the gun in use. Addiug super­
clcvation to the elevation target motion lead angle 
will give the elevation lead angle Crom which gun 
train and elevation orders are determim:d (fig. 16). 

Note: I n the previous theoretical discussion of 
the short range problem, the determination of target 
motion lead angle has been based upon the instan­
taneous angular rates of target motion. In the ac­
tual · sqlution by Gun Sight Mk 14, because of the 
orientation o( the axes of the computing clements, 
lead angles in traverse and elevation arc based upon 
the line of fire rather than the line o( sight. They 
are applied in such a manner that the line of s ight 
lags the line of fire, first in elevation and then in 
traverse, thus effectively placing the traverse plane 
so that it includes the present target position. 

HOW G UN SIG HT MK 14 SOLVES THE PRO BLEM 

Gun Sight Mk J 4 solves . the short range :intiair­
craf t fire control problem by angular rates as out­
lined previously. ] ts computing mechanisms (rate­
of-lurn gyros) convert the angular rates of target 
motion into tilts o[ the gyro rotors which are rep­
resentative of Lhe target motion lead angles, taking 
into account the effect of range. To these angles of 
tilt, ballistic corrections are made for the effect of 
superelevation, assuming a fixed range rate. In­
stanta11eous present target position, represented by 
the position of the line o( sight when on the target, 
is continuously feel into the sight by tracking the 
target wit.h a reticle. Rates of target motion are 
c~tahlished by the angular tracking rates in tr:ivers~ 
and elcvalion. Since the reticle position is con­
trolled by the gyros in proportion to their tilt, the 
line of sight will lag behind the gun or director posi­
tion in each plane by an amount equal to lead angle 
in that plane, thus automatically positioning the gun 
sight housing so that it indicates gun train and ele-

, vation orders. Since this is so, instantaneous \'alues 
oi present posit ion cannot be read directly from 
either the gun director or the mount. 

Optical System: The optical line of sight is de­
termined by a reticle pattern which consists of two 
concentric circles. To demonstrate the action of the 
reticle the line of sight, target, and gun (fig. 17A) 
arc initially considered to be stationary. Here the 
line of fire and the line of sight coincide. In figure 
17B the target starts to move, and the line of fire 
and line of sight move with it. A lead angle is now 
required because of the target motion, and the com­
puting mechanisms cause the reticle to lag behind the 
gun barrel. The line of fire then leads the line of 
sight. As the target approaches its final velocity 
(fig. r7C), the computing mechanisms will cause the 
reticle (and couscquently, the line of sight) to ' lag 
behind the line o f fire by an amount equal to the 
computed lead angle. 

In this manner the gun director is caused to move 
directly to the computed train and elevation, while 
the line of sight remains on the target. A gun 
sight operating in this manner has a disturbed line 
of sight. 

Since the line of fire of the gun is positioned in 
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• 
Figure 17.-Tracking W ith Disturbed Line of Sight. 
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Figure 1 8 .-Gun Sight Mk 14 Schematic. 
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COLLIMATING TUBE 
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RETICLE BLOCK 

Figure 19 .-Optical System 

accordance with the imposed :mgular rate, it is Cl;SCn­
tial that the target be tracked smoothly and con­
tii;iuously. It is not sufficient to get on the target 
momentarily and fire, nor is it s11fficient to follow 
the target erratically with l'he reticle. [11 nei lher 
case will the correct lead angles be established . 

To bring the reticle image into the pointer's field 
of view so that it will appear to lie in the same 
plane as the target, light r ro111 a reticle lamp is 
produced through the reticle and then through a 
collimating lens which renders the rays o[ light 
from the reticle parallel to each otber. T he parallel 
beam o f lighL is reflected upward f rom a silvered 
mirror (traverse) (fig. 1 D) to a transparent mirror 
( elevation) and then to the pointer's eye. Because 
rays of light from a distant source ( the target) arc 
,·cry nearly parallel, the collimated reticle image ap­
pears to lie in front of the sight at the same dis­
tance as the target. Thtts, there is 11 0 parallax he­
'twcen the rPticle image •1 nd tllc t<trgCL, aud move­
ment of the pointer's eye will produce no relat ive 
movement hctween the rclicle anc.I la rgel. 

The angle of tilt o[ the silvered mirror is con­
trolled by the traverse gyro in proportion lo the 
required traverse lead angle, and the angle of the 
transpa,rent mirror is controlled i11 the sumc manner 
by the elevation gyro. 

T ilting the traverse mirror wi ll cause the reticle 
beam to fall on the elevation mirror to one side or 
lhe other of center, depending upon the direction o r 
t ilt. ;However, the reticle iJ11agc will appear to the 
pointer to move in the opposite direction, as illus­
lratc<l i 11 figu res 2 0 and 2 1, hcc:i usc 0 f the angle 0 r 
reflection a w:\y from the elevat ion mirror. The 
change in angle is equal lo twice the change in angle 
of ti lt of the traverse mirror. Fig. 22 shows that 
the angle of reflection has moved through 20 de­
grees, while the mirror was ti lted only 10 degrees. 
The final change in angle of the beam is the lead 
angle in traverse. 

The elevation mirror, being controlled. in the 
same manner by the elevation gyro, will act to shift 
the angle or reflection of the reticle beam in cleva-
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tion in the same manner (figs. 23 and 24), causing 
the reticle image to move through the lead angle in 
eleYation. For a target having a component of 
motion in both p1anes, each mirror is tilted to pro­
duce its proper component of lead angle; the 

resul tant lag of 
lead angle. 

the reticle image produces the 101al 

' 
T o permit the gyro lo compute the proper lead 

angle for any instantaneous angular rate, the poi11ter 

Figure 20.- How Traverse Mirror Moves 
Reticle Image to Left. 

Figure 21 .-How Traverse Mirror Moves 
Reticle Image to Right. 
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Figure 22 .-Optic:al Mulitplication of Angles. 
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THEORY AND FUNCTIONAL DESCRIPTION 

must track the target smoothly and accurately for a 
sufficient length o[ time ro insure the correct solu­
tion. The time required for this is the solution time, 
and will be slightly less than the time of flight to 
present position. Solution time can be defined as the 
time required for any error, which may exist at the 
beginning of steady tracking, to fall to two percent 
o[ its initial value 

After a solution has been established, the pointer 
must continue to track the target accurately, 
throughout !'lie fi ring run, so that correct insla11-

Figure 23.-How Elevation Mirror Moves 
Reticle Image Up. 

Figure 24.-How Elevation Mirror Moves 

Reticle lmogc Down. 
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Figure 25.-Reticle Leading Target. 

Figure 26.-Reticle on Target. 

Figure 27.-Retic/e Lagging Target. 
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tancous angular rates will continue to be establish1 
and the correct line of fire determined. 

By tracking, it is possible to establish the correct 
angular rates of target motion but still not score 
hits, because the coordinates o[ target present posi­
tion arc not correct. This condition would occur if 
the line of sight were leading or Jagging the target 
by a constnnt a111ount, as in figures 25 arH.I "'7· The 
reticle must be on the target, as in figure 26. 

Errors in tracking will result in error:; in the line 
of fire, with a consequent reduction in the prohahil­
ity of hits. ~lotion of the ship will definitely affect 
the accuracy of tracking. Aboard a rolling and pitch­
ing ship, to keep the reticle on target it is necessary 
to move the gun or director in relation to its mount 
and the dt.'Ck plane, thus increasing the probability 
of tracking error. The average ( nonfiring) track­
ing error, with normal motion of the ship, is about 
three to five mils for t11e director, and about five to 
eight mils for the 20-m111 mount. 

The Computing l\'lech<tnism s : The Gun Sight 
:,\.fk 14 computing mechanism consists of two rate­
of-turn gyroscopes (rate gyros) which receive (as 
inputs) the angular rates of tracking, and deliver 
(as outputs) angles which arc in p1·oportion to lead 
angle. The output angles are multiplied by linkage 
betwren the gyros and the traverse and elevation 
mirrors, so that with the optical multiplication 
(fig. 22) the posit ion of the reticle image imlic·at<·s 
lead angle. The gyro output angles arc multiplied 
5 times by the mechanical linkage, and two times by 
the optical system, so that the resulting indicated 
lead angles arc 10 times the gyro output angles. The 
output angle o[ the gyros is controlled by a range 
adjustment system and by supereleYation weights, 
so that the final lead angle generated is sufficiently 
close to the correct total lead angle. The gyro com­
putiug mechanism is damped to introduce a lime 
delay, or lag, in response of the mechanism to motion 
of the gun sight. This prevents i11stantaneous reticle 
response to minor rapid changes i11 the tracking rate 
caused by tracking errors. It 11ot only smooths out 
t racking errors but also makes slewing practicable 
when getting on a target. 
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Theory of t he Rate Gyro: The rate gyro is 
enabled to act as the computing element of Gun 
Sight ~Ik 14 because of the gyroscopic phenomenon 
of precession, by which a spinning gyro tends to 
orient itself in a specific mariner when torque is 
applied to its mounting. An elastic restraint system 
limits the angle o( precession in proportion to the 
efiect of range, so that, with additional torques 
applied by the superelevation weights, the fina l angle 
of prcci.:ssion is proportional to lead angle. 

A restrained ( rate-of-turn) gyro located in the gun 
sight housing, with the housing attached to a 20-mm 
mount, is shown schematically in figure 28. For 
comparison, a universally mounted gyro, restrained 
by springs, is show11 in figure 28A. The gyro rotor 
spins about a11 axis called the output axis, about 
which the gyro gimbal can rotate. The third axis of 
the universally mounted gyro is the axis of the outer 
gimbal, and is called the input axis. The entire gyro 
assembly can be rotated about this axis. Tl;c gyro, as 
mounted in the gtt tL sig-hl, does not have its input 
axis located as in the universally 111ou11ted gyro, but 
the assembly can still be rotated about a third, or 
input axis, which is the gun mount pivoL This 
actually makes the gyro, as mounted in the gun 
sight, universally mounted. 

In normal operation the gyro rotor will be spin­
ning rapidly about ils spin axis <lt a conslant speed. 
The application of torque about the input 
axis, to cause a. rota tion of the entire system 
about that axis, will cause the s pin axis to ro­
tate a.bout t he oul.put axis in an attempt to 
align itself in t he same plane with the input 
axis. This action, illustrated in figure 2813, is 
called precession. 

The gyro is prevented from precessing its spin 
axis into line with the input axis by the restraining 
springs shown. These springs appear as Rat c:.rnti­
lever springs (supported at only one end) against 
which knife edges, attached to the output axis, press. 
As the gyro precesses, the force applied by the 
springs causes a torque about the output axis. 
This causes the spin axis to try to precess about the 
input axis and align itself with the output axis. 
v\lhcn the input torque has caused the gyro to pre­
cess about the output axis to a point where the torque 
exerted by the springs is equal to the precessional 

THEORY AND FUNCTIONAL DESCRIPTION 

torque, the entire system will be in a s tate of equi­
librium. At this point the gyro will have tilted about 
the output axis an amount proportional to the input 
torque applied. An increase in the rate of rotation 
about the input axis requires that additional torque 
be applied about the gun pivot. The added torque 
about the input axis causes 1·he gyro to precess 
further until the increasing spring restraint torque 
again equals the precessional torque. Thus, a change 
in the angular rate of track·ing a targel is rcnectcd 
in a proportional change in the precession, or tilt, o( 

the gyro. A gyro, spring restrained as above, is 
called a rate-of-turn gyro or, simply, a rate gyro. 

The gyro, illustrated in figure 28, is affected only 
by rotation of the gun in elevation about the gun 
trunnions. Since rotation in traverse wilt cause a 
torque to be applied through the output axis and in 
the same pla11e as the spin axis, no precession occurs. 
T he output axis of this gyro is fixed in the gun 
sight so that it is at all times parallel to the gun 
barrel, and therdore lies always in the elevation 
plane of the gun. Rotation of the gun about its 
trunnions will caus<' the gyro to precess. Therefore, 
it is called the elevation gyro, and generates lead 
angles in ch.:valion. 

T he traverse gyro is shown in figure 29. 111e 
plane of spin of this gyro rotor is vertical, and the 
axis is parallel to the gun barrel (as is that 0 r the 
elevation gyro), thus lying always in the traverse 
plane of the gun. However, the orientation o r the 
input axis has •been changed, as shown in figure 29A. 
This new input axis is perpendicular to the line of 
fire at all times. Therefore, any rotation about the 
train axis of the gun mount will ha,·e a component 
about the input axis. The gyro reacts to rotation 
about its input axis in the same manner as the eleva­
tion gyro. Thus, when the gun is trained while 
{ollowing a target, the angle of output generated by 
the traverse gyro is proportional to the angular rate 

·of tracking in tra ver~e. 

This gyro is not alTected by rotation in elevation. 
Any torque applied will be through the output axis 
and in the plane o f the spin axis, and no precession 
will occur. 

T he elastic restraint system of this gyro also 
consists of cantilever springs (figs. 30A and 30B), 
against which the knife edges attached to the output 
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Figure 28.-Prcccssion of Elevation Gyro. 
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Figure 29.-Precession of Traverse Gyro. 
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A 

figure 30A.-Spring Restraint, Zero Precession. 
8.-Spring Resfroint, Gyro Precessed. 

axis press. The springs o ( both gyros can be moved 
closer tog<.'thcr or farther apart by the range adjust­
ment sys1<•m to vary the stiffness o r spring restra int. 
The greater the stiffness, the smaller will -Oc the 
angle of precession of the gyro to establish equi­
librium. 

Tlrns. one input to the gyro is the angular rate 
of rotation of the gun sight (angula r rate of ta rget 

n1otion ), and the other is the stiffness of the spring 
res traint system. S ince lead angle equals angular\ 
rate multiplied by prediction time, both required 
factors for computation of lead angle arc introduced 
into each gyro. I t has been shown previously that 
a calibration cur ve showing range against predic­
t ion ·l ime ca11 ·!Jc determined for a ll target courses. 
Therefore, if the adjusting knob [or the s tiffness 
of spring rest raint is g raduated in range from the 
calibrat ion curve, the problem can be solved by 
Gun S ight Mk 14 from knowJcdge of angular r ates 
and range. 

Superelevat ion Correction: The only ballistic 
correction made by this gun sight in the solution 
o f the shor t range antia ircraft fire control problem 
is supcrelcvat ion. 'D1is correction is made by the 
application o f an unbalanced weight to the output 
axis o f each gyro. Figure 31 shows these weights 
as attached to 1he elevation and traverse gyros. As 
shown, the one on the traverse gy ro e..'\'.erts its 
weight through the output a,xis. :ind the ref ore has 
no effect on the angle of precession unless the ship 
is rolling or pitching. 

Supercle,·ation varies with range, and, since the 
amount of deflection given the gyro by the super­
devation weight depends upon tile stiITness of the 
spring rest ra int system. the same setting o f range 

GUN IN HORIZONTAL POSITION 
ELEVATION GYRO 

S\JPERELEVATION WEIGHT 

FULL FORCE OF 
G RAVITY ACTIVE 

I 
FORCE OF GRAVITY 

N O ACTIVE COM PONENT 

TRAVERSE GYRO 
SUPERELEVATION 

WEIGHT 

Figure 31 .-Elevation and Traverse 
Supereleva tion Weights. 
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A 
SUPERELEVATION WEIGHT 

ELEVATION GYRO 

FULL FORCE OF GRAVITY (g) ACTIVE 

0° ELEVATION 

B 

45° 
ELEVATION 

c 

70° 
ELEVATION 

ACTIVE COMPONENT = g Cos. 45• 

ELEVATION GYRO 

Figure 32.- Variation of Superelevation 
with Elevation. 

can be made to vary t11e superelcvation <.-omponent 
of lead a11glc. Ra11gc, as set, is the present range. 
while superclevation depends upon future range. 
The size of the weight and the length of the lever 
arm are adjusted to give correct supcrclevation, as­
smni11g that a fixed ranged rate exists, thus making 
the supcrclevation component corn:ct for future 
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range. T he use of a fixed range ra te will intro­
duce an error in ·the solution of problems involving 
other range rates, but will not cause great inac­
ccracy of fire al the ranges involved. 

Superclevation also varies with gun elevation. 
VVith the output axis of the gyro horizontal, as in 
figure 32A, Lhc full force o f gravi ty is exerted upon 
Lhe supcrclcvation weight, and produces a torque 
about the output axis. As the output axis is ele­
vated wi th the gun, Lhe component of gravity work­
ing upon the weight to cause a til t of the gyro (that 
component perpendicular to the lever ann) becomes 
less and finally disappears at 90° (figs. 32B and 
32C) in the same manner as superelcvation. In 
other words, the force acting on the superelcvation · 
•weight varies as the cosine of the angle of eleva­
tion, exactly as docs superelevation. 

vVith the- sight horizontal , only the elevation gyro 
will be affected by its 5uperelevation weight. l-Tow­
ever, when ·the ship rolls and pitches, the act ive 
component of the force of gravity on that weight 
may become less because of the angle of roll (fig. 
33), and, at the same time, a portion of the lead 
angle gene1«1led by the ele,·ation gyro may be in 
the traverse plane. T herefore, the supcrelevation 

SUPERELEVATlON WEIGHTS 
,--~~~~A~---~ 1 
ELEVATION TRAVERSE\ 

GYRO GYRO 

i 

ACTIVE COMPONENT 

SHIP ROLLED 45° 

Figure 33.-Action of Traverse Superelevation Weight. 
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component of the elevation gyro will be smaller, 
although the same amount of superelevation is re­
quired. On the same roll , a portion of the lead 
angle generated by the traverse gyro will be in 
elevation. The snperelevation weight o~n the tra­
verse gyro will now no longer be directly over· the 
output .axis but will :be thrown to one side by the 
roll, and a component of the force of gravity will 
apply a rtorque to the output ax is (fig. 33) , thus 
causing the generation of that portion of super­
elevation which was not produced by the elevation 
gyTO. In this manner, the correct superelevation 
correction is applied to the output angles of the 
gyros, regardless of the roll and pitch of the ship. 

At this point a review o[ the solution of the short 
r.ange antiaircraft fi re control problem by angular 
rates may aid in relating the theoretical solution 
to that made by Gun Sight 1'v1k 14. For aircraf t 
t:\rgets flying circular courses which involve a rate 
of change of only one coorginate of •present posi­
tion, a line to the fut ure position can be determined 
by multiplying the a ngular rate of change of the 
coordinates by the time of fl ight of the pro jectilc. 
The angle between this line and the line of sight to 
target present position is known as the target motion 
lead angle. If the target is Aying a course other 
than circular, it is necessary to multiply by a time 
value other than time of fl ight to compensate for 
the effect of target course and speed. T his different 
time value is the prediction time. P rediction time 
is determined graphically and plotted as a function 
of range. Using a single calibration curve for all 
courses, lead angles can be determined from a 
knowledge of angular rate and range. If the angu­
lar rates are in two planes simultaneously, separate 
solutions can -be made for each and the results com-

CORRECT 
LEAD 

ANGLE 

TIME 

TOO LO W DAM~ PARA­
METER GIVES QUICK SOLU­
TION BUT MAXIMUM ERROR 
DUE TO TRACKING INACCU· 
RAC I ES. 

bined to obtain final target motion lead angle. To 
obtain total lead angle, ball istic corrections n1ust be 
applied to the target motion lead angle. In t'he prob­
lein, as solved by Gun Sight Mk 14, superelevation 
is the only ballistic correction made. Adding super­
elevation to the components o[ target motion lead 
angle will give correct gun lead angles, which, if 
applied to the coordinates of target present posi­
tion, will cs ta bl ish gu11 train a nd clevaLion orders. 

Da mping : The action of the gyros of Gun 
Srght lVfk 14 is damped to cause them to lag behind 
the angular rate as established by tracking. This 
prevents instantaneous response to ti·acking errors, 
a nd consequent inaccuracy in solution. Thus damp-
3ng provides a degree of smoothing which tends to 
average out the effect 'Of 'tracking inaccuracies. 
Further, slewing at high rates causes the reticle 
to move toward the target instead of remaining 
stationary or moving in an opposite direction. 

Damping in Gun Sight Mk 14 is accomplished 
by discs, one attached to each end of the output 
axis of each gyro. These discs are enclosed in 
a housing fi lled with a viscous fl uid. Vvhen preces­
sion of the gyro causes the output axis (and, con­
sequently, the damping discs) to rotate, the fl uid, 
in which the discs must turn, provides a restraining 
force. Beca\.lse the restraining medium is a flu id, 
it docs not provide a constant rcstrai nt. T he 
restraint reduces to nearly zero as the fluid rear­
ranges itself within the housing. Dart1ping res.ists 
a change in lead angle in an amount proportional 
to t he rate of the change. This resisting effect 
vari·es with the ·rate of change. I f the angular rate 
becomes constant so that there is no change in 
lead angle, the damping effect decreases exponen-

TOO HIGH DAMPING 
PARAMETER GIVES MIN· 
IMUM ERROR DUE TO 
TRACKING INACCURA· 
CIES BUT TOO LONG 
SOtUTION TIME. 

PROP ER DAMPING 
PARAMETER COMBINES 
REASO NABLE SOLU­
TION TIME WITH SMALL 
ERROR DUE TO TRACK­
ING INACCURACIES. 

Figure 34.- Trocking Error., 
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Figure 35.-Damping Curves. 

tially with time. The time required for 9<~ percent 
of the initial error (hence. of the damping effect) 
to disappear is the solution time. If the initial 
error were ~mall, it could effectively disappear in 
much less time. 

If a tracking error is introduced after a solution 
has been rC'achcd, damping would resist the lead 
angle changes c~iused by this error. If the direc­
tion of the error is reversed be[ore the solution 
time has elapsed, the error in indicated lead angle 
would be decreased. Normally, the tracking error 
will appear as an alternating error across the cor­
rect angular rate, as shown in figure 34. Thus, 
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the reciprocating tracking error may be damped 
out, and the lead angle generated represents the 
average angular rate. 

If no damping were provided when the gun or 
director is slewed toward the target, the angular 
rate established would cause the gyros to be af­
fected instantly, and the reticle would move a way 
from t he target because o[ its generated lag. If 
this happens, the gun or director pointer tends to 
reverse the direction of slewing to bring the reticle 
onto the target. Damping makes the reticle move 
toward the target when slewing, even though a lead 
angle is being developed at the same time. 

Iu other words, the amount o{ damping in the 
gun sight can be expressed in terms of a smoothing 
paramclcr. The elTect of the smoothing parameter 
on solution t ime and lead angle is ill11stratccl by the 
curves in ligure 34. If the smoothing parameter 
is less than zero (minus), the sight is said to be 
unstable and un<lcrdarnped. In this condition the 
reticle will be acted upon instantly by any change 
in the angular rate, and will not follow the gun 
when slewing. If the smoothing parameter is 
greater than zero, the sight is said to be over­
damped. If it is zero, the sight is said to be critically 
damped. If the smoothing parameter is made too 
great, the lead angle will not follow the changing 
angular rate soon enough to give a small enough 
solution time; if it is made too small, errors in 
trc;cking will have too great an effect on the gener­
ated lead angle. Values of smoothing of the order 
of 0 .2 to 0.3 will make accurate and easy tracking 
possible, and, at the same time, will give moderate 
values for solution times. 
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GUN SIGHT MK 14 

GUN SIGHT MOUNTING BRACKET 

,--------....- SUPPORT RODS 

BREATHER' 

DIRECTOR HANDLE BAR 

'. 

ELECTRIC CABLES 

AIR POWER UNIT -
Figure 36.-Gun Director Mk 51 Mod 2 with Gun Sight Mk 14. 
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Chapter 3 

PHYSICAL DESCRIPTION 

Introduction 

The complete Gun Sight Mk r4 consists of two 
separate assemblies: the gun sight itself and the 
power unit which provides air to drive the gyro 
rotors within the gun sight. B-Oth units may be in­
stalled directly on the 20-mm antiaircraft gun mount 
(fig. 37). For use with r.r-in., 40-mm, 3"/40 cal.. 
5"/25 cal. , and 5"/38 cal. antini rc~aft guns, bo}h 
units are installed on Gun Director M.k 5r :Mod 2 

(fig. 36). 

Gun Sight 1vfk J 4 Mod I 5, used on the 40-mm 
Single ( power drive11) ).Iount Mk 4 Mod 3, is ci<'­
scribcd in chapter 7. 

POWER UNIT BRACKET 

TRUNNION HEIGHT 
ADJUSTING WHEEL 

The gun sight is attached to the gun mount or 
director by means of two support rods and a bracket 
furni shed with the sight (fig. 36). The support 
rods arc adj ustable within the bracket, permitting 
the opcrator to move the sight nea rer to, or farther 
away from, his eye. After adjustment, tl1e rods 
arc locked in position in the bracket by means of 
set screws. Springs a rc fitted at the ends of the 
support rods to act as shock absorbers for Mods 
6 and 15. For fv!ods 7, 8, r2, 13, and 14, spacers 
are provided instead of springs. 

The ai r power unit is a1'tached to the air power 
unit bracket which is located for minimum i111cr­
f erence with the operation of the gun or director. 

--GUN SIGHT MK 14 

'---'---SHOULDER RESTS 

GUN SIGHT MOUNTING BRACKET 

AIR HOSES AND ELECTRICAL CABLE 

' ' 

Figure 37.-20-mm Gun with Gun Sight Mk 14 Mod 6. 
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REAR WINDOW--

RETICLE DIMMER KNOB 

TRAVERSE 
THERMOSWITCH 

ACCESS PLUG- -. 

SUPPORT RODS-"--- -------llK 

OP 1040 

RETICLE BULB ACCESS CAP 

i------ DEFLECTION SPOT KNOB 

---ELEVATION SPOT KNOB 

-ACCESS PLUG TO TEST 
GAGE CONNECTION 

i=-----RANGE KNOB 

ELEVATION THERMOSWITCH ACCESS PLUG 

Figure 38.-Gun Sight Mk 14 Mod 6, Re ar and Right Side. 
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AIR PRESSURE 
REGULATOR 

FRONT WINDOW---

ACCESS PLUG----

SUPPORT RODS - J-- - - --- --1 

--- .d CONDUCTOR 
RECEPTACLE FOR 
ELECTRIC CABLE 

tff---AIR OUTLET CONNECTION 

"'---AIR INLET CONNECTION 

Figure 39.-Gun Sight Mk 14 Mod 6, Front and Left Side. 
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Gun Sight 

The right side and rear of the gun sight arc 
shown in figu re 38, a11d its left side am! front are 
shown in figure 39. The operator sights the target 
through the hvo windows seen in the upper section 
of the assembly. Between these two windows is 
the transparent elevation mirror from which the 
reticle image is rcnecctcu to the pointer's eye. 

On the right side of the s ight is the range knob, 
graduated in yards (figs. 40 and 41). The only 
external difference between J\lods 6, 7, 8,' 12, J 3. 
and 14 is in the maximum range calibration on this 
knob; the maximum range for each lVfod is given 
in tnble I (p. 8). 

The knob is graduated in increments of 400 yards 
for all Mods, with a common minimum range of 
400 yards. 

The range knou i~ fitted with detents which en­
gage at each graduation, so that changJ;:s in range 
setting can be made by feel without looking at the 
scale. 

Note: On Mod 6, a small lever on the range 
knob at the 400-yard graduation faci litates opera­
tion when the knob is turned directly by hand, as it 
is when used on the 20-mm mount. Should range 
knobs with this lever be supplied for use on direc­
tors (where the range knob is controlled by an ex­
tension), the lever should be sawed off to preve11t 
intcrfer<'nce at extremes of elevation. 

Figure 40.-Mod 6 Range Knob. 

PHYSICAL DESCRIPTION 

FOR ATTACHING RANGE KNOB EXTENSION 
WITH GUN DIRECTOR MK 51 OD 2 

Figure 41 .-Mod 8 Range Knob. 

Also 0 11 the right side of the gun sight are the 
two spot knobs ( figs. 38 and 42), one for deflection 
and one for elevation, used primarily for boresight­
mg purposes. These knobs are graduated in in-

Figure 42.-Spot Knobs. 

crements of live mils to a total of 25 mils in each 
direction, "up" and "down" for elevation, and 
"right" and "le Et" r or deflection. 

At the rear of the sight, in its lower section, 
is the reticle dimmer knob (figs. 38 and 43) which 
controls the intensity 0 r the reticle image by varying 
the cu rrent through the reticle lamp fi lament. The 
reticle lamp has two separate filaments, either one 
of which can be turned on if the other should fail 
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MARK 14 Alk SUPPLY 
UNI T US([) WITH 'THIS 
SIGHT MIJST BE: · 
EGUIPP ED WITH . 

. 110. 
@325893· ·4 ON AIR 
INTAKt AS 1LlUSrRA'T£1.) 

BREATHER CAUTION i 
DECALCOMANIA, 

Figure 43.-Reticle Dimmer Knob . 

cl11r iug fir ing. For this purpose, the OFF position 
of the reticle dimn1er knob is in the center, per­
mitting it to be turned either to the r ight or to the 
left, depending upon the filament used. T urniug 
the knob farther from U1e OFF position in either 
direction increases the brightness of the ret icle 
image. 

O n the left side of the gun sight is a lever ( fig. 
39) which, when turned, shifts a neutral density 
polarizing filter into the line of sight inside the front 
window. Use of tl1c filter minimizes glare and re­
duces the intensity of bright backgrounds. 

On the left side of the lower section of the sight 
housing are air inlet ;111d out'et' comwc:ions and :i. 

fo ur-pole electrical receptacle (figs. 39 nnd 44). 
Co1u1ected to the power unit hy air hoses and cab!e, 
they provide air supply to spin the gyros, ai r re­
turn, and electri·cal power for the heaters in the 
sight. 

Various access plugs a rc located on the sight case 
to pem1it adjustments to be 111adc inside tile sight. 
Their use is described in chapter 9. 

RED MARK RECEPTACLE FOR 
JAIR OUTLET_ CONNECTION CONDUCTOR CABL 
AIR INLET CONNECTION( ,FROM POWER UNI 

Figure 44.-Gun Sight Air and Electrical Connections. 

Air Power Unit 

The power unit with breather attached is shown in 1 
figure 45. Basically, the unit consists of an elec­
trically-driven air compressor which provides a ir, 
under pressure, for the two gyros, and the te11-volt 
transformer which supplies the electric current for 
the reticle la111p fi la111ents. 

A pressure gage registers the a ir pressure de­
livered to the gun sight in pounds per square inch 
above ;itmosphcric pressure. The central sector of 
the scale (6 lo JO p.s.i.) is colored green. vVhcn 
the needle is within the green sector, the compres­
sor is dcli,-ering air at the proper pressure. 

The section of the power unit case below the pres­
sure gage contains the fu ses and the transformer. 
On one side of this sect ion arc two electrical re­
ceptacles and the OK-OFF cut-out switch (fig. 45). 
When in use, the lower receptacle receives ship's 
service power at 1 rs volts, 6o cycle, A.C.; the upper 
receptacle delh·ers power to the electrica: receptacle 
on the gun sight. 

Air power units are now being provided with 
''standby" wiring. This allows current to flow lo the 
gun sight healers as long as the ship's service con­
nection is energized, even though the cut-out switch 
is OFF. In this way the sight is kept warm and 
ready for rapid use, even though the compressor 
and gyros arc not in operation. Power units pro­
vided w.ith stancll:iy wiring a re dearly marked. 

The air inlet and outlet connections are located 
at the left of the compressor. Al the outlet is an 
air drier, consisting of a cylinder fi lled with silica 
gel, a waler absorbent niatcrial. :Moisture in the air 
passing through this cylinder is absorbed by the 
sil ica gel and the air is delivered, dry, to the sight 
unit. T he silica gel must be act ivated, or dried, at 
regular intervals by qualified personnel (See chap­
ter 9). 

Late power units are delivered with "breathers" 
attached lo the air inlet connection. These breathers 
arr t ransparent plastic cylinders rilled with silica gel 
(fig. 45) . Their purpose is to insure that the a ir 
leaving· the s ight housing is mai11tnined approxi­
mat<'ly at atmospheric pressure. 

\i\lhenever a power uni t is installed without a 
Lreathcr, ouc must be provided in the sight housing. 
Such breathers consists of porous plugs fitted in the 
bottom of U1e housing. 
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WING NUT 

ANCHOR BOLT 

FIELD SERVICE TOOL 

AIR DRIER 

AIR INLET 
CONNECTION 

CUTOUT SWITCH 

PHYSICAL DESCRIPTION 

BY-PASS VALVE ADJUSTING SCREW CAP 

MOTOR 

'---- GREEN SECTOR 

AIR PRESSURE GAGE 

RECEPTACLE FOR 115 V A-C SHIPS SERVICE POWER 

'----- RECEPTACLE FOR 4 CONDUCTOR CABLE LEADING TO GUN SIGHT 

Figure 45.- Air Power Unit, Gun S.ight Mk J 4 . 
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Caution : \ Vhen replacing sights, make sure that 
at least one l.Jrcathcr is in place, either in the sight 
or on the power unit. 

A "Caution" <lecalcomania (fig. 43) located on the 
lower section o f the sight case identifies gun sights 
which do not have integral plugs. These sights must 
be used with power units in which a breather is in­
st.ailed. 

Use of the bypass adjusting screw cap shown 
at the top of the compressor (fig. 45) is described 
in chapter 9. The bypass adjusting screw cap should 
be removed only by authorized maintenance person­
nel. 

The ficl<l service tool attached by a chain to the 
power unit is to be used only by authorized per­
sonnel, as described in chapter 9. 
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Chapter 4 

OPERATION 

Introduction 

Operation of Gun Sight Mk 14 is described in 
this chapter pri111arily as an aid to understanding 
the function ing o [ the sight. It is not intended to 
establish any tactical doctrine. 

vVhenever reference is made to the use of the 
gun sight on the director, the discussion applies to 
its use d irectly on the gun as well, unless otherwise 
noted. 

Gun Cn~w: T he gun crew of 't11e 20-mm ant.i­
aircra ft gun normally cousi:sts of t~ree men, as 
follows: 

Gunner. The gunner aims and fires the gun 
while tracking the target wiLh the gun sight. 

Range Setter. The range seller receives or 
estunates range to the target and sets it on the 
range kno'b of the gun sight. He 111ay also make 
nc.~cssary corrections to the range, as determined 
by observatiou of the tracer stream, or by other 
means. 

Loader. The loader changes magazines and 
keeps the gun lo.1ded. 

Trunnion Operator (on mounts with adjustable 
trunnion .height). The trt111nion operator· raises anu 
(o,~ers the guu column maintaining the shoulder 
rests at proper height. Since this motion directly af-
1ects the accnracy o( the gun sight, a fixed trunnion 
height should be maintained, unless otherwise spe­
cifically required by doctrine. 

Gw1 Director Crew : The crew of the Gun 
Director l\1k 51 Mod 2, on which Gun Sight ~1k 14 
is installed for the control of power-driven auto­
matic weapons and antiaircraft gu11s o.f larger 
cali,ber, nonnally consists of two men, as follows: 

Director Pointer. The director pointer aims 
the director by tracking the target through the gun 
sight, and fires the gun by pressing the firing koy 
on the director handlebar. 

Range Setter. The range setter receives or 
estimates range to the target, and sets it on the 

range knob of the gun sight. vVhen necessary, he 
may also make corrections to the range, as deter­
mined by observation of the tracer stream or by 
other n1eans. 

Standby Condition 

When Gun Sight Mk 14 is secured, the gyro 
drunping flu id is cold and a 30-minute warm-up 
period is required to ,bring the flu id to its proper 
temperature (I40° F.) so that the sight can be 
operated accurately. When on standby, it is es­
sential that the gun sigiht be capable of operating 
with full accuracy within a few minutes. To per­
mit this, standby condition may be either of the 
following : 

I. Gun sights wilhout standby wiring must have 
all electrical connections made and energized, and 
air hoses connected. The air power unit must be 
in operation; .the gyros must be- operating, and 
the gyro unit and air heaters energized. The reticle 
larnp should be off ur1til the sight is to be used. 
In this condition, the sight is continuously ready 
for instant operation. 

2. Where standby wiring is provided, the air 
power wiit is stamped STANDBY. In this case, 
all electrical and air connections are rna.de but only 
the ship's service supply cable to the power unit 
is energized, and the power unit switch is turned 
OFF. The standby wiring within the power unit 
permits the gyro unit heaters to be energized, keep­
ing the damping fluid at the proper temperature. 
Before the sight can be used with full accuracy 
in l'11is condition, it is necessary to turn the power 
unit swit<:h to ON and then allow about three min­
utes for the gyros to come up to speed. 

Note: The connection box from which the 
ship's service supply connection is led may be lilted 
with a switch. If so, this switch must be ON, 
either to operate the gun sight or to energize standby 
wiring. 

RESTRICTED 41 



$UN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 \ 

Caution: \Vhile on s tandby, the g un director 

s ho uld be left s ecured in its norn1al pos ition, 

in t ra in and at zer o degrees eleva tion, with 
range set a t its minimum figure. The 20-mn1 
gun s hould be sec ured a t five degrees elevation. 

Preparing For Action 

If the sight ·has been d isconnected for securing, 
the first step in preparing it for action is to con­
nect th.e u 5-volt shiJ)$ service supply lo the power 
uni l. The junction box from which the current is 
led may 1be provided witb a switch. l { so, it m ust 
lie turned lo the ON position. Next, the power unit 
cut--0ut switch must be turned to the ON position. 

The gyro rotors will reach proper speed three 
miumcs after the cut-out switch has been turned 
on, hu1 the damping fl uid will not reach proper 
temperature until the heating units have been in 
operation for 30 minutes. , 

In a '11 emergency, it is possible to use the sight 
ten minutes after the heaters haYe been in operation, 
but it wi ll not give accurate.: solutions until the full 
warm-up period of 30 minutes has passed. 

In the above, it is assumed tha1· the system has 
not been left in STANDBY condition. If the 
system is equipped with standby wiring and the 
power cable has l--een left connected, the sight nmy 
be used with maximum accuracy th ree minutes 
a ftcr the cut-out switch is turned on, this 3 min­
utes being requi red for the gyro rotors to reach 
opcratiug speed. 

The conditions of the a ir hose and elect rical con­
nections should be checked. 

Be·fore tracking with the gun sight, operation o f 
the following clements should be chccked: 

Powel' Un it Pressure: The power unit pres­
sure gage should be inspected to sec that the needle 
points to the -green sector o f the dia l. If it docs 
not, the sight must be checked by a qualified main­
tenance man. ( See chapt·er 9 for maintenance 
procedures. ) 

"Reticle Lan1p: Operat io11 of both fi laments of 
the reticle lamp should be checked by turning the 
n:tick dimmer knob to L' rig ht posit ion ( BR) for 
each filament and observ ing reticle br ightness in 
the sig ht. 

Neutral Dens ity Filter: The movement o~ 
the neutral density polarizing filter should be 
checked by operating the fil ter lever. 

Reticle Movement: After the gyro unit has 
been allowed lo wa rm up for at least 30 minutes, 
movement of the reticle should be checked. This 
is done by swinging the gun rapidly in one d irec­
tion in tra in, bringing the reticle to its limit of 
t ravel. Then the moven1cnt .of the gun is stopped 
a nd the reticle is observed as it re turns to its neu­
tral position. Its movement should be smooth and 
steady. T his test is rnade in both di rections in 
train and in elevation. I f the reticle appears to 
move jerkily or irregularly in returning to its neu­
tral position , the sight i:; ·fau lty a11J should N! 
replaced. The faulty sight muM be returned to a 
qualified repair station for adj ustment. 

Cycling: Cycling is the fi nal step taken before 
p.lac ing the sight in operatio n. Its purpose.: is lo settle 
the rrticle on its true zero position in both directions 
and to check it fo r s111ooth11ess. Cycl ing in train can 
be accomplished immediately after checking reticle 
move.ment in tra in; and cycling in elevation can be 
accom plished immediately after checking reticle 
movement in elevation. 

IN ELEVATION 

Figvre 46.-Cycling. 
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Cycling is accomplished in the following manner: 

Set the range knob al maximum range. Ilolding 
the mount in a horizontal position, swing it rapidly 
from side to side in train (fig, 46). 

Continue swinging the mount, but reduce the 
speed of swing so ~hat the reticle moves through 
successively small arcs. finally coming to rest. This 
will be its true zero posi t ion in traverse. 

TTolding" the mount steady in train, repeat the 
above procedure in clev:'ltioa (fig. 46), allowing the 
ret icle to settle finally to its true zero position in 
elevation. 

Reticle Brightness : Before actually tracking a 
target with the sight, it is desi rable to adjust the 
reticle brightness so that when on the target, any 
further change to be m:tcle will be sl ight. T his is 
done by adjusting the ret icle dimmer knob so that 
the reticle is visible against the brightest portion o f 
1he sky, but not so intrnse that it will detract from 
vision. Reticle brightne~s should be adjusted only if 
the sight is to be used immediately; otherwise the 
ret icle lamp is left OFF. Ir necessary to reduce the 
brightness o f the backgrounrl, the light filter may be 
shifted into position. 

'1 [ the reticle is too bright, it will tend to obscure 
the target, aud poor tracking will result. l f the 
reticle is too dim, relative to the tracking back­
ground, the reticle will be obscured, also resulting in 
poor t racking. 

Action 

The preceding paragraphs describe normal pro­
cedures for putting the equipment into operation or 
gelling ready for action. T11e following paragraphs 
decribc t lic typical procedures for handling the 
equipment d uring actio11, ·but should be considered as 
illusl rating function and 11ot as advancing spcciftc 
doctrines of operation. 

S lewing : \\'hen the gunner fi rst secs the target, 
he turns the mount rapidly in the target's di rection. 
This rapid swing, called slewing, creates a. fa lse lead 
angle, since the rate of swing usually is much greater 
than iL will be after the gunner has begun tracking 
the target. 

\ 

\ 

\ 
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Slow Post T orget And 
Reverse Direction Al Some 
Rote To Pick Up Target 

ORIGINAL \ 
LINE OF SIGHT---\ 

\ 
11t-- LINE OF SIGHT 

TO TARGET 

..... - .. 
1-, l 
r l 
Ll .. } . 

J:fl'.~-~ ~·· ... .,. 
"~"" - r.11~7 __ ...,_29,.. 

Figure 47.-Collopsing Lead Angle. 

~.feans of correcting, or holding this false lead 
angle to a minimum, arc as follows: 

I. The gunner can swing the mount past the 
target, then bring it back on the target by turning 
or slewing the gun in the opposite direction (fig. 47). 
If the reverse swing is made al the same rate as the 
original swing, the effect will be to collapse the false 
lead angle. 

2 . \ Vhilc the gunner is slewing, iu his attempt to 
pick up tl1e target, the range knob should be set a l 
its minim u111 range (.100 yards), thus restricting 
movement o f the reticle. The range setter docs not 
set the range until the gunner is 011 the target. 

3. KA \"ORD OD 2298 provides means fo r 
equipping Gun Sight 1'.lk r 4 with a "caging" device 
so that the gyros can he held without movement 1111-
ti l the gunner is on the 1arget. Caging the gyro 
nulli fies the effect of slewing on the lead angle. 
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The above paragraphs pertain to the movement of 
the gun required Lo bring the sight on the target. 
Even after accurate tracking has begun and with the 
gyros caged, several seconds must elapse before the· 
gyro units can pick up the exact angular velocity and 
del iver the correct lead angle. 

The time for the system to adjust to any change 
in range setting also must be considered. 

Irnmediate.ly upon picking up the target, reticle 
l.Jrightness should be adjusted so that it is perfectly 
clear but not too bright to obscure the target. 

As the target is picked up, the range setter must 
shift the range knob from its 400-yard setting to this 
estimated range. 

Tracking : Smooth, accurate tracking is the most 
important facto r in obtaining hi ts when using Gun 
Sight 11k 14. As demonstrated .in chapter 2, the 
correct lead angle depends upol1 the angutar velocity 
of the target as seen from the gun sight. 1f the 
angular rate of motion of the gun is not the same as 
that of the target, an incorrect lead angle is gener­
ated by the sight. Additionally, if tracking is done 
in a jerky manner, constantly changing lead angles 
will be generated, none of which will be correct. 

T he following should be remembered by the gun­
ner or director operator while he is tracking: 

Keep the reticle dimmed so that it will not obscure 
the target but can be seen comfortitbly. 

If the background behind the target is very bril-
liant, use Lhc light filter. · 

Concentrate on seeing the target, not on watching 
the reticle. 

It is impossihle to keep the head in a fixed position 
behind the sight. M ovc the head whenever necessary 
to keep the reticle in view. 

' Vhen. it is necessary for the trunnion operator to 
change the he igh~ o( tile gun, he must so do only at 
t imes when it will not interfere with the gunner's 
tracking. Tie should effect the changes only by im­
mediate or prearranged agreement with the gunner. 

Range Setting: Smooth range setting is an­
other factor which will aid the gunner immeasurably 
in tracking. 

Any abrupt change in range setting will make a 
sudden change in reticle position. T his may easily 

throw the gunner off in tracking. Therefore, any 
change in range during tracking or firing must ·be 
made with a smooth motion of the range knob. 

[n general, there are two methods of applying 
range sctti11gs to the sight. l n one, the range is pur­
posely set short ; in effect, t he target Ries into the 
tracer path. After the target has passed througli, the 
range is changed by a previously established amount, 
and again the target approaches and Ries through the 
tracer path. 

ln the other method, rather than underset or over­
set, the range setter attempts to obtain the exact 
range of the target iu its present position (by visual 
estimation, tracer observat ion, or other means) , and 
sets and adj usts the range control accordingly. 

The range setter must be thoroughly famil iar with 
the action o f the gun sight as well as with ti re con­
trol problems. 

Incoming Target : If the tracers pass ahead of 
an approaching target, the lead angle is too g reat. 
Assuming accurate tracking, too great a range is set 
on the sight. H the tracers pass below or behind the 
target, the lead angle is too small, and the range 
setting too low. T he first condition requires a defi­
nite change in range sett ing (400 or 800 yards) to 
bring the tracer stream to the target. If the trace1· 
stream passes hehind, the approaching t11rget will ny 
into the set range. This may require an increase 111 

range, depending on the amount of the error. 
• 

The range should be reduced each time the tracer 
stream appears to pass ahead o ( the target. Decreas­
ing the range too soon causes fi re to fall continuously 
below and behind the target. I nversely, i[ the range 
is too great, the fire will fall ahead or above the 
target, and will not hit an incoming target. ( Accu­
ri1te t racking is assumed in all cases.) 

Ou tgoing Target.: \Nith an outgoing target the 
range is continuously increasing instead of decreas­
ing. In this case, if the range is too g reat the tracers 
will still pass ahead of the target, but the target will 
Ay into the correct range. If the tracer stream passes 
behind and below the target, the range is too short J 
and must be increased to catch up with the target. Jn 
this case. the range should be increased when the 
tracer st rea111 appears to fall behind the target. 
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Dispersion of fire, tracking error, and target si7.c 
all enter into the possibility of making hits. For this 
reason, the gun may score hits at ranges which vary 
several hundred yards from ,the range set on the 

target. 

Spotting: If the range is properly set on the 
sight, and if tracking is accomplished smoothly and 
accurately, the correct lead angle will be generated, 
and spots will not be necessary. A number of minor 
errors enter into the flight of the projectile. These 
include drif t of the 1)roj ectilc, wind velocity (which 
tends to drive t he projectile fro111 its nonnaJ t rajec­
tory), errors in boresigh ting the gun, and errors in 
the roller path plane o[ the gun. The normal dis­
persion of fire of the automatic weapons controlled 
by the gun sight should be larger than the total of 
all these errors. Therefore, spotting to correct such 
errors is unnecessary, aurl can be harmful. 

The range setter should avoid applying spots while 
the gunner is firing. Applying spots causes s udden 
movement o( the reticle, and may throw the gunner 
off the target. For ·the same reason, range must be 
changed smoothly. Spots should seldom be applied 
and then only to correct for a known consistent 
error. 

Securing 
The gun sight should be secured in the following 

manner: 

1. Shift range knob to minimum range ( 400 
yards). 

2 . Bring g un mount or director to secured posi­
tion in tndn, and lock 

3. Bring gun mount to 5° elevation, and inser t · 
locking pin. (Gun director is locked at 0°.) Helease 
elevation locking pin from its stop, and move gun 
slowly at low elevation until pin slides into place. 

4. Jf standby wi ring is n,ot provided, ancl gun is 
not to be left in a "ready" condit ion, turn power 
unit cut-out switch OFF. 

5. Disconnect I 15-volt ship's service power s up­
ply only if so ordered. 

Caution: It is important to secure the sight 
in an approximately horizontal position to auo,v 

' the dam1>ing fluid in the gyros to settle in the 
proper position. The action of the gyros would 

OPERATION 

be faulty and incorrect lead angles would be 
generated if the fluid were to settle incorrectly. 

If the sight is inadvertently left in a highly ele­
vated posit iou, the following should be done ucfore 
placing it in service : 

Bring sight to a horizo ntal position and allow it 
to warm up for from two to three hours. Then check 
the performance of the sight by making the follow­
ing performance tests as detailed in chapter 8: Dead 
Zero Test, Range Shift Test, Characteristic Time 
Test, ~md Deflection ( Sensili vily) Test. \iVhen 
these tes ts show the sight to be operating satisfac­
torily, it is ready for service. 

Notes and Safety Precautions 
The following sa fcty precautions and notes relat­

ing to operation of Gun Sighl Mk 14 arc list:ed here 
for reference: 

1. If standby wiring is provided and is in use, 
allow three minutes for gyros to reach proper 
speed. 

2. Whenever the sight is not actually in use, 
it must be ke1>t in an approximately horizontal 
1>0sition (o0 for director, 5° for 20-mm ntount). 

3. If air pressure from the power unit is 
not correct, or if reticle movement is uneven, 
use the sight only in an emergency. Have the 
sight checked by a maintenance man at the 
earliest opportunity. 

4.. Always cycle the s ight in train and eleva­
tion before placing it in use. 

5. \Vhen slewing, always set the range knob 
at its minimun1 setting (unless gyros are 
caged). 

6. When slewing at a high rate, it is recom­
mended that target be 1>icked up by "over­
shooting'" (unless gyros arc caged). 

7. If ii caging device is ins ta.llcd, always 
cage the gyros when slewing. 

8. Never change trunnion height 'vhen fir­
ing, and only change it carefully when track­
ing. 

9. Always make changes in the range set ­
ting 'vith a sn1ooth motion of the range knob. 
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J.0. Never reduce range on an incoming 
target until the tracer s tream appears to pass 
ahead of the target. 

11. Never increase range on an outgoiug 
target unt.il the tracer strea1n appenrs to fall 
behind the target. 

12. Apply spots only when necessary. If 
undecided, do not spot. 

13. When firing has ceased and gunner is 
searching for another t~Lrg·et, immediately set 
range at minimum (400 yards). 

14. Always secure gun mount at 5° eleva­
tion (gun director at 0° ) with range set at 400 
yards . 

15. If gun has inadvertently been secured 
vertically, have perfomtance tests made be­
fore placing sight back in operation. 

16. .Jf standby wiring- is NOT provicled and 
sight is io be used again within 30 minutes, 
le~Lve po\\'Cr unit cut-oui switch ON. If standby 
\\riring is provided, cut-out switch can be 
turned OFF. 
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Chapter 5 

DETAILED DESCRIPTION 

Introduction 

This chapter is a <leLailcd description o ( the 
mechanical and electrical clements of Gun Sight 
l.Ik 14 and their functions. T he clements arc divided 
into {our systems as follows : 

I. The optical system in which the reticle image . 
is projected to the pointer's eye. 

2 . The gyro mechanis111, which measures angular 
rates or target motion, and computes lead angle. 

3. The air system, which provides air under 
pressure to driYe the gyro units. 

4. E lectrical conncctio11s, which provide the 
power to operate tile air compressor iu the power 
unit and the heaters in the gun sight. 

Optical System 

The optical system of the gun sight provides the 
means hy which the reticle image is projected into 
the line of sight so that the image may he mwd by 

ASSEMBLY CAP------

RETICLE LAMP 

-RETAINING 
SPRING 

:t--JI~- RETICLE LAMP 
WINDOW 

Figure 48.- Reticlc Lomp Assembly. 

the gunner as a reference point while tracking the 
target. 

Reticle Lamp: A double-contact, bayonet-base, 
reticle lamp (l\1azda No. 842) provides the light 
by which the reticle image is projected into the 
optical syslc11L (fit;» 48) . 'This lamp has an cxLernal, 
aluminizcd rcOecLing coating which covers most o[ 
the glass bulb, leaving only a frosted circular win­
dow through which the light is directed onto the 
reticle. The frosted window and metallic coating 
deliver a maximum amount o f evenly distributed 
light. Either of the two filaments can be illuminated 
instantly if m1e burns out. 

An external knob having an OFF position when 
centered and two l3R (bright ) positions at full rota­
tion left and right operates through a rheostat lO 

select one filament and control its intensity o r light 
(fig. 49). The two filan1ents have one comn1on 
terminal which is connected directly to one side o( 
the JO-volt a-c stepdown transformer in the power 
unit. The other terminal of each filament is con­
nected to each s ide of a 6o--ohm rheostat. Currcnt 
flows from the rheostat slider, through 30 ohms 
resistance, to both filaments when I he external knob, 
which controls the slider, is in the center position. 

Figure 49.-Reticle Dimmer Knob. 
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Figure 50.-Gun Sight Mk 14- Cutawoy of Rear and Righi Side . 
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FILTER GEARING 

FRONT WINDOW 

ELEVATION GYRO 
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THERMOSWITCH 
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AIR PRESSURE REGULATOR 

DETAILED DESCRIPTION 

NEEDLE VALVE 
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TRAVERSE GYRO 

PRESSURE REGULATOR 
ADJUSTING SCREW 

Figure 5 1.-Gun Sight Mk 14-Cutaway of Front and Right Side. 
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t 
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RANGE DETENT DISC 
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,--- ELEVATION GYRO 

ELEV/\ ltON I 1 IERMOSWITCH 

RANGE KNOB 

TR/\ VERSE THERMOSWITCH ~ ' ELEVATION RANGE SPRINGS 

figure 52.-Gun Sight Mk 14-Schematic. 

This resistance, in series with each fi lament, causes 
the intensity to be decreased almost to extinction. 
As the knol> is turned, the resistance in series with 
one Iila111c11 l is n.:duced while the other is increased. 
This al lows the brilliance of the lamp to be increased 
as the knob is tur11ed. By this means, e ilhe r fil a­
ment c.111 be selected and the reticle brightness can 
be controlled to suit any background. 

Reticle: The ret icle mask is mounted in a block 
which can be moved up and down o r hack mid forth 
across 1·hc optical axis (fig. 53). This opaque mask, 

or reticle, allows the light beam fr-Om the reticle 
lamp to pass only through two transluce11t concen­
tric circles with a sc111i-opaque dot in the center 
fonning the brightline reticle image. T he center dot 
is used for cali lJralion and test purposes, :ind is 
v isible only wi1h maximum reticle illumination. 
~ovement o f the mounting block is controlled by 
two external spot knohs, one knob controlling ver­
tical motion, and the other controlling l:itcral move­
ment. Such shifting of the reticle causes a move­
ment of the reticle image position in the field of 
v iew. 
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RETICLE MOUNTING 
(End View) - - -' 

COMPRESSION SPRINGS 

DETA ILEO DESCRIPTION 

SP.OT---. 
CAMS 

ELEVATION SPOT KNOB 

DEFLECTION SPOT KNOB 

STUFFING BOX 

1 

SPOT PUSH RODS 

RETICLE MASK BLOCK 

l 

Figure 53.- Re ticlo Spotting System. 

RETICLE FOR MK 14 MOD 6 SIGHT 

CENTER e DOT 
l Mil DIA. +-- 'h MIL 

j25 MILSL 

1+---- 100 MILS-----t1 

Y2 Mil 

1J~s( 
~y, Mil 

CENTER DOT 
1 Mil DIA. 

- - 60 MILS- -t1 

RETICLE FOR MK 14 
MODS 7, 8, 12, 13 & 14 SIGHT 

Figure 54.-Reticle Dimensions. 

Spotting System: T wo externally mounted 
spot knobs, one for defl ection and the other fo r 
elevation, control the shift of the reticle mask. The 
shaft of each knob goes through a stufiing box, pro­
v ided to maintain tightness against water aud air, 
and terminates in a cam which drives a push rod 
working against the reticle mask block (fig. 53) . 
Two compression springs hold the block fi1111ly 
against these push rods. Any movement of a spot 
knob rotates the cam, moving 1 he block against the 
pressure of tl1e compression springs. Ball dctcnts 
arc provided so that the spot knobs can he rotated 
in five-mil increments. This spotting system allows 
a shift of the reticle image of ± 25 mils in either 
elevation or deflection. 

Collimating Lens : The collimating lens (fig. 
SS) consists of a convex Jens cemented to a concave 
lens and held in position against tl tube by means of 
a screw cap. The lens and tube assembly is held 
r igidly in a bracket, with provisions for adjusting 
the tube al time of mauufacturc to allow for varia­
tions in the foca l length. The image of the reticle 
is projected by the Jens out to the traver~e mirror 
as a parallel beam of light. Because of this, t11e 
reticle image appears in the same plane as the target, 
elimi nating parallax between target and reticle. T his 
coll imated image fonns the reference point which 
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COLLIMATING LENS 

SCREW CAP 

RETICLE 

RETICLE LAMP 
HOUSING 

COLLIMATING TUBE 

Figura 55.--Collimating Lens Assembly. 

establishes the line of sigh'l, lhc axis of which is 
disturbed by the action of the gyro-controlled 
mirrors. 

Travers e J\'lirror: The tra,·erse mirror has a 
highly reflecting alluminized front surface from 
which the projected reticle image is reOccled onto 
the elevation mirror. It is mounted on pivots so 
that it is free to turn about an axis parallel to the 
gun bore when it is rotated by action of the traverse 
gyro lever. 

CLAMPING SCREW 

CLAMPING BLOCK --"=" 

BALANCING WEIGHTS 

NOTCH IN MIRROR TO 
ACCOMMODATE CLAMPING SOCKET FOR 

NEEDLEPOINT BEARING SCREW 

E levation Mirror: The clear glass elevation 
mirror located in the line of sight, reflects the reticle 
image back to the pointer's eye and at the same time 
allows the pointer to look through it and observe 
the target. l{otation of this mirror about an axis 
perpendicular to the line of sight is controlled by the 
elevation gyro lever. 

When either mirror is moved to its limit in one 
direction, the reticle is shifted 25 degrees from its 
zero position. 

Note: These mirrors should never be exposed 
to damp sail ai r. They should not be clea11ed or 
touched by other than qua Ii ricd pc1·sonnel. 

-~""·- -·-. DAMPER 
-~- ... ------- _.-----···1 HOUSING 

.... ..~ . _,, _ ....... 
. DAMPING DISC . : ...... 

.. ~-.. •' , "If!-,, - ... -~... :: 
I '\ II 
I ,.."" \ \ ' • 

~ ~:~'~1\ \ \ 
' ':~. ·~ I \ '•.# .. 

' " ' ~ ,~ ......... 
' .. "'...... r ..... ' ..... 

M IRROR MOUNTING 
CLAMP -~·~~~ 

\ \ 
\ I 

\ I 
\ , ,, 

I 
I 
I 
I 
I 
I 
I 
I 

' 

Figure 56.-Elevation Mirror Mounting. f igure 57.-Elevation Mirror Damper. 
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Figure 58.-Neutral Density Polarizing Filter Assembly. 

Mirror l\1ount ing: T he mirrors are held in 

place by pairs of mounting blocks, one on either sine 

of the mirror (fig. 56). One of cacl; pair of blocks 
is attached to a mirror pivot and the other is f rec. 

Notches ground in each side of the mirror permit 

passage of a clamping screw which clamps the mir­

ror solidly between the two blocks. 

To prevent any erratic or rapid 111ovements, a 
damping disc is rigidly attached to one of the pivots 

of each mirror. As the mirror rotates, t·he disc 

DETAILED DESCRIPTION 

turns within a housing containing damping fluid 

(fig. 57). The resistance of the fluid against rota­
tion of the disc slows the action of the gyro lever 

arm, thus smoothing or damping the mirror move­

ments. 

Optical Filter: A neutral density polarizing 

filter located inside the gun sight case may be swung 

into the line of sight to reduce the intensity of the 

sky backgrounu, or to minimize glaring reflections 
from the water. Rotation of: the filter lever shaft, 

which terminates in a bevel gear, swings the filter, 
rigiclly attacJ1ed to another bevel gear, into position 

between the front sight window and the elevation 

mirror ( fig. 58). A spring detent on the filter lever 
holds it in either of the two positions. 

Windows : The two gun sight windows, front 
and rear, are of clear laminated glass. Both win­

dows are mounted between gaskets in moulded re­

cesses of the gun sight case, and are secured in posi­

tion by retaining bezels (fig. 59). The rear win­

dow retainer is a molded frame with recesses be­
tween it and its retainer gasket to permit mounting 

of the cl1cck sight. 

------------------... -~-- ----- -------- -------- RECESSES FOR CHECK SIGHT MOUNTING 
----~ .... .. . 

......... 

~..----~1 BEZELS,---
1 
I 
I 
I 

I 
J 

l 
I 
I -- . - --r 
• ....... -... 
,/ ~~·. 

,, ,1 \ 

'1 • . , , "":' "'.. . ~ ., .... , 
II "'1 .. .. :,· .... 

FRONT W INDOW /i :;-- ,. ···.,<:\ 1 
fl I •' ·•' ' ' 1 

,/ t l\1: :··.',' 
, I\ \ ' • ... •• ' 

/ I I'' \ ~·:~:·· 
' I t '\ ' "J' ' ' ' ..... ~· .. 

' . 

J , ........ ' , ....... I I ... _ _ 

t. .... .. - ..... 

: ! REAR WINDOW .. 
: : 

Figure 59.- Gun Sight W indows. 
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GYRO ROTOR-~ AIR INLET VALVE 

MOUNTING FLANGE 

DAMPING DISC 

REAR SUSPENSION SPRINGS 

REAR SUSPENSION WIRES 

RANGE SPRINGS __,_ _ _, 

GIMBAL SHAFT 

THERMOS WITCH 

, SUPERELEVATION 
WEIGHT 

~--FRONT 
SUSPENSION 

SPRINGS 

- DAMPING DISC 

'-----~GYRO UNIT HEATER COILS 

THERMOSWITCH ADJUSTING SHAFT 

Figure 60. - Troverse Gyro-Cutaway. 

MOUNTING FLANGE GIMBAL 

REAR SUSPENSION SPR INGS -~---. 

GYRO LEVER 

RANGE SPRINGS --

G IMBAL SHAFT -

- - THERMOSWITCH 

- THERMOSWITCH ADJUSTING SHAFT 

REAR SUSPENSION WIRES 

figure 61 .-Elevation Gyro. 
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BAKELITE BACKING 

Figure 62.-Gyro Mounting. 

Gyro Mechanism 

Gyro and Gimbal: The gyro system consists 
of two rate-of-turn gyro units, one the traverse 
gyro (fig. 6o) anti the other the elevation gyro 
(fi g. 61). The gyros arc driven by air; their rotor 
shafts mounted in ball bearings in a gimbal frame. 
Buckets in the periphery of lhc rotor build up maxi­
mum spin Yelocity from the driving air stream di­
rected on ·the rotor by a needle valve located at the 
end of the air supply tube. The entire rotor as­
sembly is carefully balanced in a special dynamic 
balancing fixture before assembly. 

The aluminum gimbal frame (figs. 60 and 6r) , 
free to rotate through a small angle about tJ1e gyro 
output a.xis, is suspended by the gyro output shaft, 
which is rigidly faste ned to the gimbal f rclme cmd 
p rotrudes from either end . 

. Adjustable screw stops prevent the gimbal [rame 
from striking the gyro housing ' when the gyro 
precesses, restricting the prt.-<:cssion to 2. 5 degrees. 
In effect, these slops determine the limits o'f rota­
tion of the spin axis ahout the output axis. A 
g reater al lowable :111glc of jJrccession would permit 
smaller multiplication to obtain final lead angle, but 
the accuracy of measurement by ·the gyro would be 
reduced. vVithin· the limit of 2.5°, the angle of 
precession is in extremely accurate proportion to 
the angular rate. 

DETAILED DESCRIPTION 

Gyro Hous ing : Each die-cast gyro housing is 
positioned in the g un sight chassis by four n1ount­
ing screws (fig. 52). The mounting flange, cast 
integrally with the housing, is located approximately 
at the center of gravity of the complete gyro unit. 
Bearing against a sheet of linen-base bakelite, the 
arrangement of the mounting flan~ facilitates re­
placement of the complete gyro unit for main­
tenance purposes, 

Gyro Spring Suppor ts : T he rear end of the 
gyro output shaft is suspended in the gyro housing 
by two short lengths o[ piano wire ( 0.005 in. ap­
prox.) stretched between cantilever supports fas­
tened •to the case o f the gyro (fig. 63). When 
mounted, the two wires form 90° ~1nglcs with each 
other in a plane parallel to the damping- discs. The 
f ront encl of the gyro 011 tp11t ~haft is s11pported by 
a single strand of o.or 5 inch piano w.ire stretched 
along the axis of 1'11e output shaft. Each end of 
this wire is attachrd to a t·antilcver spring sup­
ported from the gyro housing (fig. 64 ). T he wire 
passes through :1 plate at· the end of a cup-shaped 
stud attached 'by four screws to the out'Pttt axis. 
Two alien set screws entering the plate r8o degrees 
apart d amp the wire in posi1ion. This arrangement 
permits the cantilever springs to absorb the fore­
and-aft shock of gun fire. 

GIMBAL SHAFT 1.-..--1.- sUSPENSION WIRES 

Figure 63 .-Gyro Reor Suspension. 
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FRONT 
SUSPENSION 

WIRE 

GYRO GIMBAL AXIS 

Figure 64.-Gyro Fron t Su~pension. 

For the small degree of rotation permitted the 
output axis, this suspension provides practically 
frict ionless support. 

Damping Discs: Smoothing action is applied 
to the gyro unit by means of a viscous damper in 
each end of the gyro case. Damping discs, which 
rotate in a housing ,partially filled with dan1ping 
fluid, are fastened to the gyro output shafts (fig. 
65). Any angul<ir rotation of the gun sight causes 
the rotor to ti lt, resulting in a small rotation of the 
gimbal frame and gyro output shafts. This rota­
tion causes the damping discs to move in the drunper 
housings, and, because of the viscosity or stickiness 
of t he damping fluid, the rate of movement is re­
tarded. 

Resistance offered to the discs by the damping 
A1;id is increased as the velocity of motion is in­
creased, and as the temperature of the damping 
fluid is decreased. Thermostatically controlled heat­
ing units are attached to each damping unit to elimi-

I 

' nate any variables due to temperature change. 
These heating units, which maintain the dampin~ 
fl uid at a temperature o{ approximately 140° Fah­
renheit, consist of electrical resistance wire i1n­
bedcled in ceramic material. 

Only the lower section of ·the damping disc hous­
ing contains damping fluid when the sight is hori­
zontal. Angular recesses are cut into the mating 
faces of the housing, and provide .a reservoir into 
which the fl uid runs when the gun sight is elevated 
al'Ove horizontal. This prevents the fluid from 
r unning out around the output shaft, and eliminates 
the need for a packing gland. 

Note: Although the fluid will remain in the 
damper housing wl1en the gun sight is elevated, it 
i:; essential that the sight be secured in an approxi­
mately . horizontal position to prevent settling of the 
damping fl uid in the recesses, thereby eliminating 
the need for an ahnonnally Jong warm-up period. 

GYRO UNIT HEATER COIL 

ANNULAR GROOVES 

ATTACHING SCREWS (4) 

ATTACHING SCREW ACCESS HOLES (4) 

Figure 65.-Gyro Damper Assembly. 
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KNIFE EDGES r
GYRO OUTPUT SHAFTS 

ELEVATION RACK 
AND PINION 

TRAVERSE 
RANGE 

SPRINGS 

TRAVERSE RACK 
AND PINION 

~ 

RANGE GEARS 

'---...L.fLEVATION ns.-" 
RANGE 

SPRINGS 

KNIFE EDGES 

RANGE KNOB--~ 

Figure 66.-Ronge Gearing. 

Range Systen1 : The rauge ad juslmeut system 
provides a means of varying the spring reslraiul 
011 the gyros, which, as described in chapter 2, llllLSL 

be varied in proportion to ·I lte range so that the 
allowable gyro tilt will result in the correct lead 
angle. 

By means of a gear train, rotation of the exter­
nally located range knob turns equally, two identi­
cal spur gears (fig. 66) . One of these spur gears 
oontrols the elevation gyro range uni·t, and the other 
controls the traverse gyro range unit. 

A yoke, supporting knife edges, is attached to 
the outpt1t axis of the gyro. These knife edges 
rest betwren cantilever springs su·pported at one 
end by t he gyro l1ousing. Rotation of the range 
spur gear moves the parallel cantilever spring sup­
ports together or apart by means of a rack and 

µ1111on arrangement. 

vVhen the range knob is turned to a low setting, 
the two spring assemblies are moved closer together, 
increasing the spring restraint on the gyro. Thus, 
precession of the gyros is decreased, and a smaller 
lead angle is generated. \\/hen the range knob is 
turned to a high setting. the spring supports are 
shifted apart, allowing greater spring deflection o{ 
the knife edges under a given angular rotation or 
the gun sight. T his permits the gyro to precess to 
the larger angle required for the longer range. 

ThC' range knob is graduated in 400-yard incre­
ments. A spring-loaded detent cngagC's the det<'nt 
disc at each grn<hrntion (fig. 66) . Operation of the 
range knob rotates the disc. Because each l'vf od is 
designed for specific ballis tics, the range knobs are 
calibrated to different maximum figures. 
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SUPERELEVATION WEIGHT S --,,__......_ _____ _, 

Figure 67.-Superelevafion Weig/its. 

Superelevation Weights : To inlro<luce the 
supcrclevation correction (described in chapter 2) 
supcrelevation weights are installed on both the 
traverse and the elevation gyros (fig. 67). The 
weights arc installed on the output axes of both 
gyros, so that, when the effect of one . is reduced 
by a roll or pitch of the ship, the effect of the other 
is increased in proportion to give the proper total 
correction. 

T he elevation gyro superelcvatiou weight is 
screwed on a threaded shaft extending to one side 
of the gim'l...-il axis. W hen the gun sight is hori­
zontal, the deflection of the gyro caused by the 
weight is at maximum. As the angle of elevation 
increases, the efTect of the weight decreases with the 
cosine of the angle of elevation, becoming zero 
when the sight is pointed to the zenith._ Variation 
of the spring restraint on the gyro also varies the 
effect of the superelevation weight in proport ion to 
range. 

TI1C weight for the t raverse gyro is directly above 
the gimbal axis when the gun sight axis is hori­
zontal. 'vVhencver the weight is t il ted hi one side 
or the other by roll or pitch gyro precession is 
caused proportional to the degrees of deviation 
from the normal to nullify the reduction in the 
effect of the elevation gyro weight. The supcr­
elcvation component is introduced independently of 
the lead angle. Thus, the reticle image in a sta­
tionary gun sight is positioned accor ding to the 

a.rnouut of supcrelevalion. When a target is 
tracked, the resultant retidc position represents a 
combination of superelevation and lead angle. 

Note : The ni1ts shown attached to the other 
studs on the gyro axes are adjusted at the time of 
manufacture to balance the· gyro and ·to obtain the 
correct angle of precession for each value of spring 
restraint. These should not be moved unless the 
er. tire gun sight is to he recal ibrated. 

lWirror Linkag~: Rocause t.he motion of the 
gyro output sha ft is restricted, as described pre­
viously, a provision for angular multiplication be­
tween the gyro gimbal shaft and the corresponding 
mirror is necessary to obtain the required lead angle 
in the field of view. The correct multiplication fac­
tor is inserted by the ratio between the lengths of 
the gyro lever arms and the mirror cranks. T he 
gyro lever arm lengths are designed to t,>ive a lead 
angle of approximately 25° under a gyro defl ection 
of approximately 2.5°. 

A spring fork on the outer end of the traverse 
gyro lever engages a ball, providing point contact, 
attached to the mirror crank. The mechanical link­
age for the elevation mirror is similar lo that of the 
traverse mirror, except that a bell crank (fig. 68) is 
placed in the system to change the direction of 
motion of the lever so that it rotates the mirror about 
an ax is perpendicular to the elevation gyro axis. 
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DETAILED DESCRIPTION 

ELEVATION MIRROR ELEVATION MIRROR DAMPER 

.CHASSIS-

...--- ELEVATION MIRROR LEVER 

.------ NEEDLEPOINT BEARING 

NEEDLEPOINT 
BEARING 

..-___, ELEVATION GYRO LEVER 

~--TRAVERSE MIRROR 

NEEDLEPOINT BEARING DAMPER 

~--TRAVERSE MIRROR LEVER 

----TRAVERSE GYRO LEVER 
TRAVERSE MIRROR ELEVATION GYRO 

GIMBAL SHAFT 

'f---TRAVERSE GYRO 
GIMBAL SHAFT 

+----- BALAN~E WEIGHrs---

Figure 68.-Mirror Linkages. 

Caging: The gyro caging system may be field 
installed on any of the modifications of Gun Sight 
Mk l ' I in accordance with NAVORD O D 2298, the 
only difference i11 the various installat ions bt:ing the 
method of attaehme11t of the caging valve or button. 
The caging system is air operated, the air being 
taken from the gyro air drive line by a T located 
within the sight case. A tube from the T leads 
through a spacer under the air 1·eturn fitting to one 
side o f a duplex tube which connects to a normally 
closed button-operated valve. P ressure on the but­
ton opens the valve, allowing ai r to return through 
the second side of the duplex tube to a cylinder 

mounted just ·behind the gyro levers or each gyro. 
Air pressure entering the cylinders spreads the two 
pistons in each, causing a finger lo close on each 
side of the gyro lever, positioning it and prohibiting 
movement. Set screws 011 each side of the cylinders 
permjt centering adjustments of the gyro lever by 
restricting the distance to which each piston may 

extend under pressure. On Mod 8, the operating 

button is mounted on the lef t handle baT of Gun 

Director l\!!k 51 l\!Iod 2 . Locations of the valve vary 
with other installations, but general construction 

remains the same. 

RESTRICTED 59 



GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 

BY-PASS VALVE ADJUSTING SCREW----- -+ 

PUMP HEAD--.. 

AIR DRIER 

ECCENTRIC. 

FUSE BLOCK WITH 
NEON INDICATORS 

CUTOUT SWITCH 

10 V. TRANSFORMER 

RECEPTACLE FOR 
4 CONDUCTOR LEAD 
TO GUN SIGHT._. -~ 

115 V. o-c SHIP'S SERVICE 
POWER RE CE PT ACLE --' 

GREEN SECTOR 

AIR PRESSURE GAGE 

OP 104Q 

~~ INLET AND DISCHARGE 
VALVES 

PUMP DIAPHRAGM 

FOLLOWER PISTON 

CONNECTING ROD 

DRIVE MOTOR 

~riit+-COOLING FAN 

~~t:::°ARMATURE 

CENTRIFUGAL 
SWITCH 

"'--~GREASE SEALED BEARINGS 

'--- Connection for Brcat/1cr 

"'--Pressure Ga9c mounts here 

\ 

Fi9ure 69.-Air Power Unit, Cutaway. 
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Air System 

The major function of the :iir power unit (fig. 69) 
is to supply clean, dry, compressed air for driving 
the gyros of the gun sight at. a nearly constant pres­
sure. In addition, this unit serves as a central point 
for all of the sight's electrical power and fuse re­
quirements. The same power unit is supplied for 
use with Gun Sight 1'1k r4 l\1ods 6, 7, 8, r2, 13, 14, 
and 15, except that different lengths of hose and 
cable are required for f\Iods 6 and 15. 

Air Pump l\'lotor: The pump is driven by a 
TT 5-volt, ·6o-cycle, 1 /10-hp, split-phase induction 
motor, of watcrp1·00 f construction, operating at 
r750 r.p.m. 

T here are two win.dings on the motor stator: a 
running winding for continuous duty, and a starting 
winding. Ccntri f ugally operated spring contacts 
(fig. 69) energize the star1i 11g win.ding whenever the 
motor is running at less than normal speed . T his 
addi1 ional winding provides greater torque through 
an out-of-phase component to bring the motor up to 
speed. 

Eccentric: To convert the rotary motion of the 
motor shaft into the reciprocating motion of the 
pun1p piston, an eccentric is mounted on the end of 
the motor shaft (fig. 70) . The motor shaft extends 
through a grease-sealed ball bearing into the crank­
case of the air pump. A counterhaJance attached to 
the eccentric neutralizes the pounding movement o·f 
the off-center mounting of the eccentric. A connect­
ing rod, leading from the piston, is attached to the 
eccentric by a grease-sealed radial ball bearing. 

Diaphragm and Piston: !vlovement of a rub­
ber diaphragm (fig. 70) at the end of the piston 
adn1its air in to.- the pump chamber on the down 
stroke, and compresses the ai1· on the up stroke. 

T he piston actually pumps no air, but serves as a 
means of raising and lowering the diaphragm, as 
well as acting as a mechanical support. T he circum­
ference of the rubber diaphragm is firmly mounted 
in a recess in the head of the air power unit. 

vVhcnever the center of the diaphragm is raised, 
by means of an upward motion of the piston, air is 
displaced and discharged under seven and one-half 
p. s. i. from the pump through the discharge valve 

DETAILED DESCRIPTION 

Figure 70.-Air Pump Details. 

(fig. 70). As the piston and diaphragm are lowered, 
the discharge valve closes, and air is admitted 
through the intake valve to complete the cycle 
(fig. 71) . The intake and discharge vaJves are not 
rnechanically actuated, •but are controlled by the ai r 
pressures created by the rnovement of the diaphragm. 

Bypass Valve: The bypa.ss valve (fig. 72) for 
maintaining a regulated air supply, is located in. the 
head of the pump. This valve normally will remain 
closed under the pressure of a compression spring. 
If the pump discharge pressure exceeds that for 
which the bypass valve is set, the valve will open, 
and air will be discharged to the intake side of the 
pump. When the pressure drops below the set pres­
sure, the bypass valve again will close. Automatic 
regulation of discharge pressure is effected by this 
means. The compression spring may be easily ad­
justed so that the pressure at which the bypass valve 
opens can be regulated to 7 ± r p. s. i . 
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DISCHARGE CHANNEL 

SUCTION CHANNEL - ....... 

Figure 71.-Air Channels. 

A pressure gage, mounted in the crankcase of the 
unit, indicates the pressure delivered by the pump. 
\Vhen the needle points to the green sector (which 
represents 6 to IO p. s. i. above atmosphere), the 
output is correct. 

Air Drier : From the discharge port in the l)Ump 
head, air delivered by the action of the diaphragm 
is piped to the air drier. The air drier (fig. 73) 
consists of a cylindrical housing which contains a 
wire screen or porous bronze tube filled ·with an 
indicating type silica gel. 

Silica gel has the property of absorbing moisture 
from the air. A chemical indicator has been adckd 
to the silica gel in the drier unit, so that it has a 
bright blue color when it is not saturated with 
moisture. When it becomes saturated and loses its 
absorbing properties, the silica gel becomes pink in 
color, and must be replaced, or removed and dried. 

When the silica gel becomes saturated, the mois-
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ACCESS 
COVER----'!/.: 

SILICA GEL 

DETAILED DESCRIPTION 

AIR OUTLET TO GUN SIGHT 

Figure 73.-Air Drier. 

turc it contains can be removed by heating it in an 
oven at a temperature of 300° Fahrenheit for ap­
proximately 4 hours. When the silica gel is activated 
(completely dried), it regains its original blue color, 
and 1nay again be used in the drier assembly. 

At the end of the drier housing, an access cover 
is held in position against its gaskcf by two cap 
screws. Remov::il of these cap screws allows the 
cartridge cont«tining the silica gel to be withdrawn 
from the ·housing for inspection or replacement. 

After passing through the air drier, the air travels 
to the gun sight through an air hose. 

Air Pressure Regulator: An <iir pressure 

} 
"AIR TEST GAGE 

t (ONNECTl~N 

regulator (fig. 74) is located in the gun sight to 
eliminate the effects o f the air supply pressure varia­
tions. Proper operation of the sight requires that 
air at a constant pressure be supplied to the gyros 
to maintain constant gyro rotor speeds. 

This press4re regulator has the effect of smooth­
ing out the air supply and operates on a principle 
similar to the bypass valve previously described. The 
regulator is adjusted by means of an adjustment 
screw which varies the tension of the compression 
spring holding the regulator diaphragm in position. 
It should be adjusted to deliver 2}4 p. s. i. (31 in. 
water) to the gyros. A test gage is furnished for 
this adjustment. 

DIAPHRAGM 

. . ~ 
· ~eGULATING VAL\1e· oisc .. fl.· 

Figure 7 4.-;Air Pressure Regulator 
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:::::::;~~;--STRAINER 

+--BREATHER CAP 

Figure 75.-Breother. 

Intake Breather: An intake breather (fig. 75) 
is installed at the inlet connectio;1 to the power unit 
pei:mitting ai r Lo c11tc.r or he exhau~ted from the 
system, so that appro~imate atmospheric pressure is 
maintained in the gun sight housing. If the breather 
is not installed, defective operat ion of the air system 
might result in the creation of either a partial 
vacuum or excess pressure in the gun sight. E ither 
would change the operating characteristics of the 
gyros and, in the case bf a partial vacuurn, would 
force harmful salt air into the housing. The intake 
breather is filled with an indicating type silica gel 
to dry air which may enter the system. 

Caution: The installation of the air power 
unit, together with the gun s ig ht, must in­
clude one intakd brC<1..ther loca ted either in the 
gun s ig ht or in the air power unit. Gun s ig hts 
which require a power wiit with breather are 
marked ·with a decalc-0n1ania, a s shown in 

, figure 43. 

The intake breather, attached near the air inlet to 
a pipe tee on the intake coupling, consists of a 
transparent plastic cylindrical container which is held 
in position against a neoprene gasket by a screw· 
cap. The i11take breather may be refilled with acti­
vated silica gel when necessary, 

Electrical Circuits 

Located on the outside of the air power unit 
crankcase are two electrical receptacles and the 

power urtit switch (fig. 45). T he two-pole receptacle 
connects the ship's supply (JI 5 volts A.C.) into the 
power unit, while the four-pole receptacle is con­
nected to the gun sight by a four-conductor cable. 
The electrical wiring diagram of Gun Sight lvfk !4 is 
shown 1n figure 76, 

Power Unit Switch: The power unit cut-out 
switch is a single-pole rotary type, held iu either of 
two positions by tension springs. Continuous rota­
tion of the switd1 in either direction causes it to 
close and open successively. Oosing the switch con­
nects line voltage to the motor and gun sight. H 
standby wiring is provided, power will conlinue to 
be delivered to the gyro unit heaters although the 
cut-out switch is OFF. 

Fuses: Two 5-ampere, midget cartridge-type, 
time-delay fuses are located iu the crankcase to pro­
tect the ro-volt reticle lamp circuit. Access to t hese 
fuses may be had by removing the crankcase cover 
on which the power unit switch is 1nounted. Neon 
indicators, mounted on the fuse block (fig. 117), 
light when a fuse is blown. 

Air Heater and Thermostat Switch: The 
gyro units and the air supply must be maintained at 
a constant temperature (approximately r20° Fahren­
heit) to insure proper operation of the sight. This 
constant predetermined temperature is realized 
through a thermostatically controlled air-heater. A 
tubular, electrical air heater is forn1ed so that it may 
be clamped directly around and underneath the gun 
sight chassis. 

The heater consists of a single strand of high­
resistance wire imbedded in an inst1lating ceramic 
material. An electrical terminal, also insulated from 
the tube wall, is provided at each end of the tube. 

The inlet air supply tube is formed to present a 
maximum area to the base of t he chassis and is 
mounted adjacent to the heater. 111e temperature of 
the inc.oming air passing tlfrough this lube, is raised 
to the proper value by heat conducted { 1·0111 the 
heater element through the chassis. 

A thermostat, connected in series between the 
150-watt air heater and li11e voltage from the air 
power unit, acts as a bimetallic temperature-sensitive 
sw·itch, closing a circuit to energize the heater when 

64 RESTRICTED 



DETAILED DESCRIPTION 
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. 

-~~~~--~-----!·--------~~~---' 
Color Cocle. 

WH • WHITE 
WH·BK • WHITE-BLACK 
WH-R ; WHITE-RED 
WH·B ~ WHITE-Bt UE 
WH-G • WHITE-GREEN 

- ON ANO Off ROTARY SWITCH 

115 V. coble to heate ri con· 
ne<tod os shown by dotfeJ 
f;nes ;f s la nJ&y w iring ; , 
nol provided. 

Figure 76.-Gun Sight Mk 14, W iring Diagram. 
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the temperature in the gun sight falls below JI 5° 
Fahrenheit. Opening of the heater circuit is auto­
matically accompli,shed by the thermoswitch when 
the temperature r ises above 120° Fahrenheit. Ad­
justment of the operating temperature range of the 
ther111oswitch is possible by means of an adjustment 
screw, which may be reached through an access cap 
in the gun sight case. 

Gyro Unit Heaters and Thermoswitch: Th e 
correct viscosity of the damping fluid in the gyro 
units for proper damping characteristics is main­
tained by thermostatically controlled heaters. Vis­
cosity may be define<l as a measure of the "sticki­
ness" of the damping fluid, and is di rectly dependent 
upon temperature. Each gyro has two 35-watt elec­
trical heaters fastened to -the two damping disc hous­
ings. 

T he gyro unit heaters consist of a coil of high­
resistance wire imbedded i1r ceramic with a wire 
lead extending from each side of the coil. The two 
gyro heaters are in series with each other, a 30-ohm 
control heater, and the thermoswitch (fig. 77). 
Closing the thermoswitch causes heat to be emitted 
from the three heaters. A chamber adjacent to the 
control heater contains a liquid which expands when 
heated. This liquid is piped to a bellows which ex-

ELEVATION GYRO THERMOSWITCH 

Figure 77.-Thcrmoswitch. 

J.>ands with the increase in liquid pressure. Ex­
J.>aBSion of the bellows operates a microswitch lo 
open the circuit, thus de-energizing the control and 
gyro heaters. Loss o £ heat then cau:;cs the I iquid 
to reduce pressure, allowing the l><:llows to contract, 
closing the rn icroswitch. Close IC·mperature regula­
tion is obtained in this manner. The thcm1oswilch 
operating temperature may be adjusted through an 
access cap, by regulating the distance between the 
microswitch and the actuating bellows. The control 
heater, s ince it changes temper:iturc sooner than 
the others and is closer to the liquid, causes the 
microswitch to operate before 1hc temperature over­
shoots the required value, thus maintaining a more 
nearly constant temperature. 

Standby \\'iring : In some gun sights, to elim­
inate the necessity of a wann-up period, electrical 
power to the g un sight heaters and thermostats is 
supplied directly, bypassing the power units cut-out 
switch. ln some cases, a snap switch may be pro­
vided at the ship's service receptacle from which 
the power cable is led. In this case, it is necessary 
to turn this switch on lo place the equipment in 
s tandby condition. vViU1 s tandby wiring, the gun 
sight opcrati11g temperature is constantly maintained, 
a llowing the 1111 it to be placed i11 operation almost 
immediately. 

Ten-Voll Circuit.: Qosing lhe rotary switch 
energizes, in addition to the stator windings of the 
motor as previously described, the primary side of 
the JO-volt Mep-down t ransformer which supplies 
power for the reticle lamp in the g un sight. The out­
put of the srcondary or IO-volt winding of the 
t ransformer rasses through 2 poles of the 4-pole 
receptacle a nd its cable, to the gun sight. One lead 
is connected directly to th~ common filament tem1-
inal of the reticle lamp. The other terminal of each 
lamp filament is connected to each side o f a 6o-ohm 
rheostat. \!Vith the rheostat slider in its neutral or 
OFF position, the other side of the io-volt line is 
connected to each filament through 30 oluns resis­
tance. As previously described, operation of the 
rheostat from its neutral position will light one of 
the two filaments. 
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Chapter 6 

INST ALLA Tl ON 

The different modifications of Gun Sight lV:fk 14 
arc installed on 20-mm antiaircraft gun mounts, Gun 
Directors :rvlk 51 1vfod 2, and 40-mm antiaircraft 
s ingle (power driven) mounts. The following dis­
cussion of installation refers mostly to t11e installa­
tion of Gun Siglt t Mk 14 1'1od 6 on the :20-rnm anti­
aircraft gun mount. Full instructions for mounting 
Mods 7, 8, 12, 13, and 14 on Gun Director Mk 
sr rv1od 2 appear in NAVORD OD· 4424. 1viod 15 
js mounted on the 40-rum antiaircraft gun as de­
scribed in Chapter 7. 

To facili tate the installation of Gun Sight lYf k 14 
Mod 6 on the 20-mm antiaircraft gun mount, two 
brackets are provided with the sight. One of the 
brackets supports t11e gun sight itself on the gun 
cradle, and the other supports the power unit on 
the splinter shield. All 1·equired air hose and elec­
trical cable, together with a third bracket to support 
them, are provided with the gun sight. Bolts, nuts, 
washers, and spacers needed for insl-allation of the 
sigl1t are includt:d. 

Mounting Pads 
All 20-mm gun mounts are now furnished with 

properly machined surfaces for receiving the gun 

> 
.. BORE§fGHT TUB~---

Figure 78.-Gun Sight Bracket with Boresight 
Tube Installed. 

sight bracket and with the additional holes in the 
splinter shield needed for the installation of the 
power unit. Some of the older mounts do not have 
these provisions, necessitating the attachment of 
machined pads to the cradle to provide a mounting 
surface, and the use of C-clamps to install the power 
unit. For information on the installation of these 
mounting pads, refer to NA VORD OD 1186 and 
Ordnance Sketch I I 1237. 

Gun Sight Bracket 
The gun sight bracket (fig.78) is ruounted on a 

machined surface on the gun cradle or, if surfaces 
are not provided, on the mounting pads referred to 
above. Before the mounting bracket is finally 
located, it must be boresighted with the gun barrel. 
Boresig.hting is accomplished by using t'hc boresight 
tube ( fig. 78) and the muzzle boresight ( fig. 79). 

Boresight Tube 
The boresight t ube consists of a hollow cylinder 

with a peep hole at the rear end and at the front 
end. When inserted in the right-hand support rod 
hole of the sight bracket, this tube establishes the 
line of s ight through the bracket. 

20-mm Muzzle Boresight Tool 
T he muzzle boresight tool (fig. 79) provides for 

the establishment of a line of sight parallel to the 
gun bore. 

T he muzzle boresight tool consists of a rod and 
plate supporting a small Weaver telescope parallel 
to the rod. The rod, when inserted into the forward 
end of the gun barrel, positions the telescope parallel 
to the centerl ine of the barrel. A conical bushing 
located between the support plate and tl}e expansion 
nut takes up in the gun muzzle when the rod is 
inserted into the barrel and centers the rod there. 
An expansion nut is provided on the rod's inner end 
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EYEPIECE 

CONICAL BUSHING KNURLED NUT I 
~ ·~·~~~~~~~~-'--'--~~~~ ... .._..~~~~......., EXPANSION NUT 

Figure 79.-20-mm Muzzle Boresight Tool. • 

to bold the rod centered in the barrel. Rotation of 
the knurled knob on the outer end of lhe rod will 
expand the nut until it fits rightly in the barrel. 

The telescope installed on the muzzle boresight 
tool is a \Veaver telescope, Type 29-S, with a. mag­
nification of 2,0. The telescope reticle has a cross­
line pattern scribed on a lens blank, and is pro­
vided with adjustment knobs to allow centering in 
the telescope. The telescope has an eye relief of 
2Yz inches. This means that if the eye is placed 
this distance behind the rear of the telescope, the 
full optic<tl field can be used for sighting on the 
target. 

Before installing the tool, turn the knurled knob 
counterclockwise, and press the bolt in to release 
the plunger from the ex-pansion nut. This will allow 
the rod to be ~nserted into the gun muzzle until 
the conical hushing takes up the muzzle. Hold the 
rod so that the bushing fits snugly against the bore, 
and turn the knurled knob clockwise to spread Oie 
expansion nut and hold the rod in position. 

Each time the mu7.zlc boresight tool is used, it 
should be checked fo r parallelism. T he crosswi re 
lens may have shifted from its correct position since 
the tool was last used. To make this check, insert 
the tool so that the telescope is directly above the 
gun barrel, an<l sight through the telescope at some 
target at lc~st 500 yards away. IJolding the gun 
barrel in fixed position, rotate the tool 36o0 around 
the barrel and again sight. If the crosswircs do 
not stay on the target, move the crosswire lens by 

means o ( the two adjustment knobs. Make the nd­
j ustn1ent to col'rect £or halC the error. 1'love the 
gun barrel to bring the lines back on the target, and 
repeat the procedure. Continue adjusting until the 
crosswires stay 011 the target for any position of t11e 
tool. 

With the boresight tube and the n1uzzle boresight 
tool properly installed, the gun sight bracket is ready 
to be aligned with the gun barrel. 

Boresighting Gun Sight Bracket 

The process of aligning the gun sight bracket with 
the gun ·barrel is called boresighting the bracket. 
The bracket is first adjusted in train so t hat the 
line of sight through the boresight tube in the 
bracket intersects the line of sight through the 
muzzle boresig'ht tool at some point r,ooo yards or 
more from the gun (fig. 8o). Aim the gun in train 
so that the vertical crosswires in the telescope of 
the muzzle boresight tool fall on the target. Ad­
just the position o f: the- gun sight bracket so that the 
vertical wire of the boresight tube is also on the 
target. 

With lbe gun sight bracket in this position, secure 
it with a C-clamp to the left-hand side of the cradle. 
Insert two ~-inch bolts into the two after holes, 
and tighten down with a nut _and '"-asher. 

Ream the forward right-hand hole in the bracket 
upward through the previously drilled half-inch hole 
in the cradle. Use half-inch rerun, making sure it 
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passes lhrough perpendicular to the surface of the 
bracket foot. Using a half-inch bolt, was'her, and 
nut, pull the bracket up tight 0 11 the right-band side. 

Remove the C-clamp and. similarly ream the hole 
on the forward left side. Secure with a bolt, nut, 
and washer. 

Recheck the crosswires to see that t'hey have re­
mained in alignment. If they are out of alignment, 
loosen the bolts slightly, and tap the bracket in the 
proper direction to realign the cross wires ; then, re-
t ighten the bolls. · 

Boresight the bracket in elevation by bringing the 
horizontal crosswires of the muzzle boresighl tool 
and the bon:sight tube together. To do this, loosen 
the bolts and place shims ur1der the bracket feet as 
necessary. v\lhen boresighting is complete in train 
and elevation, and the bolts are tightened, secure 
them with a cotter pin passed through each nut and 
bolt. 

GUN SIGHT BRACKET 

INSTALLATION 

Power Unit Bracket 

T he power unit bracket is attached to the splinter 
shield of the gun, and suppo1is t he power unit. Use: 
the two bolt holes provided in the splinte1: shield to 
make the attachment. Remove the two short Jowe1: 
bolts holding the splinter shield to its bracket, and 
secure the power unit bracket, inserting the longer 
(1~-inch) bolts provided through the same holes. 
I f the splinter shield permits two possible locations 
for the bracket, use the 'big.her location if the ma.'{i­
mum depression of the gun is not thereby restricted. 

I f there are no bolt holes in t he splinter shield, 
secure the power unit bracket with two C-clamps 
(BuOrd Number 325416-3). If C-clamps are used, 
they must be secured after tightening by passing a 
wire through the heads of all screws. 

Caution : In placing the power unit b1·acket for 
installation, be sure to leave room fo r the use of the 
power unit tool. 

BORESIGHT TARGET 
(Not Less Than 1,000 Y ds. Distant) 

Figure 80.-Boresighting Gun Sight Bracket. 
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'-----GUN SIGHT CARRYING CASE 

BORESIGHT TUBE- - ---' 
SUPPORT RODS 

Figure 81 .-Gun Sight Mk 14 in Carrying Cose. 

Mounting G un Sight 
The gun sight with support rods installed is fur­

n ished in a carrying case (fig. 81 ). Remove the 
sight from the case, and disassemble the support 
rods from the base o{ the sight. 

Place the sight in its bracket (fig. 82) so that the 
holes in its base line up with the hole in each arm 
of the bracket. Insert the support rods, and install 
the shock absorber springs and cap nuts on each 
end of the rods, as shown. 

Note: Spacers replace the shock absorber springs 
on }./{ods 7, 8, I 2, 13, and 14 installed on Gun 
Director :Mk 51 :Mod 2 . 

In the side of each support rod are five shallow 
holes. Set screws, passing through each arm of 
the bracket, will Jock the support rods in place 
•when screwed jn to engage any of these holes. Five 
holes arc provided to allow for adjusting the forc­
and-aft position of the gun sight to suit the indi­
vidual gunner. When Mod 7, 8, 12, 13, and 14 

sights are installed on Gun Director :Nik 5 r !Vlod 2 , 

the sight position is not adjustable. The sight 1nust 
be so located that the range knob e,xtension handle 
of the gun director will mate directly with the range 

knob (lf the gun sight, and the ~·igh t locked in that 
position. 

\ i\f'hcn installed on the gun mount, the sight 
should slide freely back and forth on the support 
rods, e.xcepl [or the spring restraint. If it docs 
not slide freely, the rods should be checked for 
straightness, and crocus cloth or fine sandpaper 
used to clean the insitle of the holes in the gun 
sight and to remove burrs or paint. 

Note: Tn shifting the sight on the suppo1·t rods, 
an accuracy of alignment within I 5 t11inutes should 
be maintained. 

Mounting Power Unit 
After t he ipower unit bracket is attached to the 

splinter shield, the ;power unit is installed with the 
pressure gage facing the gunner. Six studs lo­
cated on the rear of the power unit match six holes 
in the bracket. Install Jock washers and nuts as 
provided on the studs to secure the power unit. In 
case the unit does not lie fl ush against the bracket 
at all six points, four spacer washers arc provided 
for use between •the uni t and the bracket as needed 
to take up space. 
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Air Hose and Electrical Connections 
From the power unit, remove the pipe plugs from 

the air inlet and outlet connections; and, from the 
gun sight, remove the caps frorn the air connections. 
The a.ir outlet connection at tl1e power unit and 
the air inlet at the sight are painted red for identi­
fication. The air hose for connection between these 
two points is also red, the male fitting connecting 
to the power unit, and the female fitting connecting 
to the gun sight. 

Caution: Take up these connections just 
enough to prevent leaks. Overtightening will 
damage the fittings. l\ioisture or dust enter­
ing the units 'vill reduce their efficiency. There­
fore, at no time leave open the fittings on the 
gun sight or power unit. 

Two electt,ical cables are provided, one having 
a four-conductor plug at each end, and the other 
having a two-prong connection at one end and a 
standard ship's connector at the other. The four­
conductor cable connects the power unit to the gun 
sight with the angle connector attaching to the 
gun sight and the straight connector to the power 
units. The two-conductor cable isi plugged into the 
two-prong receptacle at the power unit and into 
the ship's electrical supply on the base of the gun 

GUN SIGHT MK 14------< 

SET SCREW FOR LOCKING 
SUPPORT ROD---= 

GUN SIGHT MOUNTING BRACKET· 

INSTALLATION 

mount. Thi~ provides the I 1 s-volt, 6o-cycle, single­
phase a-<= primary power supply to the unit. 

To insure watertightness, n1ake sure that the rub­
ber wa~hers provided are in place before tnaking the 
connections. 

Caution: In making electrical connections, 
be sure the tongue on the plug engages the 
groove in the receptacle. If this is not done, 
wrong contacts may be made, thus passing im­
~roper voltages through the circuits, resulting 
111 serious dan1age to the com11onents. 

Hose and Cable Supports 
A special bracket, three clamps, and gron11nets 

are provided with the gun sight for the support of 
the air ho~es and electrical cables (fig. 83). 

Trhe cable and hose supporting bracket is in­
stalled to support the hose and cable between the 
power unit and the gun sight. It is attached to the 
left side of the mount by removing the two after 
bolts holding the left side of the splinter shield . 
bracket to the gun mount. Insert the longer bolts 
provided through the two holes in the hose support­
ing bracket and the splinter shield bracket, and take 
them up. 

Three clamps .. and grommets are provided for 

,.--~-·SUPPORT RODS 

figure 82.-Gun Sight Mk 14 Mounted on 20-mm Mount. 
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; 

, CABLE CLAMP ~~ . .,. ( . . ... ' .. 

11, 
'· 

···2 ·co~D\JCTOR 
: C.~BL~ TO , 

SHIP'S SUPPLY -.; .. { ( . 

i CONDUCTOR ELECTRICAL CABLri 
--~ ,'<;. ~ ~ ' 

.•· 

SUPPLY· HOSE ' 
,.. ~, 

RETURN HOSE' 
• ' ' . .. . 

HOSE • ' 
SUPPORTING 

BRACKET 

Figure 83.- Hose onJ Coble Run, 20-mm Mount. 

hanging the air hose and cable lo the splinter shield 
bracket and the support bracket (fig. 83) . The 
da111p nearest the power unit is installed by drilling 
two holes in the splinter shield bracket to receive 
its ·holding bolts. Tbe 1niddle cla1np is held down 
Ly the same bolts which secure the cable and hose 
suppo1'1:ing bracket to the splinter shield IJ:racket. 
The after clamp is attached through holes provided 
in the supporting bracket. 

A fourth dan1p, part of the power tmit bracket, 
Lightens around the two-connector cable to prevent 
s train on the connection at the power unit. 

Initial Tests and Adjustments 

A newly installed gun sight requires a warm­
ing~up period of from two to three hours before it 
can be checked out. Gun sights provided with 
standby wiring as described iu chapter 5 w ill start 

to warm up immediately upon connection to the 
ship's service supply. \'\fhere standby wiring is not 
provided, the power unit cut-out switcli must be 
turned OK. T he long .warming-up period is neces­
sar to permit the return of the damping fluid to the 
bottom oE the damping chambers. 

Caution: During this wa rming-up 1>eriod, 
lock the 20-m1n antiaircraft gun in 5° eleva­
tion and Gun Director !VIK 51 )}1od 2 at 0°. 

After the sight has been suilic:iently warmed up, 
check the pressure gage to see that the pointer is 
in tbe green sector. 

Check the operation of the sight pressure regu­
lator. Attach the test pressure gage ( BuOrd No. 
325723-2) to t he gun sighl. The pressure indi­
cated should be 2y,i pounds (3r in. water), this 
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Master Installation Check-Off Sheet for Gun Sight MK 14 
~Jod ____ _ ___ _ _____ _ _ _____ _.,erial No _ _ ______ ___ _ 

Power Unit Serial No. _______________ Jnstallation Date _____ ___ _ 

IA>cation, ______________________________________ _ 

J. Power Cable and hose connections are tight. ..... .. ......... .... ........ ----------

2. Power unit pressure gage reads between 6 and 8 p. s. i., or poinrer is within 

green sector on di:ll ..... . ........... .... ......... .... . ............... --------- -

3. Sight pressure is correct on :Mods 2, 3, 4, 9, 10, and I 1 when pointer of gage 

is indicating on red mark. On Mods 6, 7, 8, 12, t3, 14, or 15, check has 

been made with portable standard gage ...... .. . ............. .. ......... - ---- - ----

4. Reticle Ja111p is illuminated as d irnrner is turned in each di rrction .......... . . ----------

5. Following lc5ls are mnde and sight is within tolerances only when ship is in 
' 

caln1 wale r. (Use Calil'ration and Training Fixture Mk 1 Mod o) ......... ----- -----

a. Cycling ............ .• .... . .... • ...... . . .... ... .. .... . ....... . ------ ----

b. Dead Zero in clcn11 ion ......... .............. .... .... ......... - ---- -----

c. D<'ad Zero in train ... ...... .. . . .. ..... ... .......... .... ....... ------- - - -

d. Range Shift in train . ....... .... .... .. .... . ....... . .... . ..... ·----------

e. Supcrele\·alion lest ... . .. . ............. ... ... .... .............. ----------

f. Characteristic t ime .... , . ... . ... ....... . ...... . ... . ..... ... .... ------ ----

J) ft . ( '" . . . ) g. e ection .-,ens1tiv1ty test. .............. . ............. . ...... - -------- -

6. After all tes ts are made and sight is within tolerance, sight reti.cle is bore-

s ighted properly and range is set correctly ................... . .......... - --- - -----

7. The iollowing pans arc covered with vascline or light grease: 

a. lVlounti ng rods, springs , and nuts .......... . .•.................. - -------- -

b. Spot knob detent plates (i f exposed type) .......... . . .. ...... . .. - ---- - - - --

c. Range scaie .... . ... .. ...... .... ...... ...... ...... .. ......... ·----------

d. Locking screw:; and uuts 011 1nou11li11g bracket. .... . . . .. .......... ----------

e. Sun ray filter pi\·ot. . ....... .................................. - - --------

Figure 84.- Master Installation Check-off Sheet. 
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range lying within the green sector of the gage. 

Caution: Gages should be checked frequently 
for accuracy against a s tandard gage, es1>e­
cially if a number of sights seem to go oul of 
adjustment at the same time. 

Upon completion of installation and the above 
checks, make the following tests to check the per­
formance of the gun sight : 

I. Dead Zero Test 

z. Range Shift and Supcrelevation Test 

3. Deflection (Sensitivity) Test 

GUN SIGHT MK 14 MOD 15 --i 

MANUAL CONTROL SHAFT - ....... 

POWER DRIVE CONTROL MEAD 

POINTER.$ SEAT _f 

4- Characteristic T ime Test 

T hese tests are described in detail 111 chapter 8. 

Upon satis[actory completion o f the perform­
ance tests, the gun sight shoukl be ·borcsighted to 
the bracket or to the gun; greater accuracy will be 
obtained by bnresig-hting to the gun. T he borc­
sighting proccclurc is described in chapter 8. 

To insure proper operaLion, it is rc('o111111endcd 
that a master installation check-ofT sheet (similar 
to that shown in lig. 84) be used to check installa­
tion of Gun Sight l\1k 14. 

REMOTE RANGE KNOB 

Figvro 85.-40-mm Single (Power Driven) Mount Mk 4 Mod 3 wilh Gvn Sight Mk 14 Mod 15 Installed 
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Chapter 7 

GUN SIGHT MK 14 MOD 15 

Introduction 
Gun Sight f\1k 14 Mod rs is mounted directly 

on 40-mm Single (power-drivcr1) Mount Mk 4 
f\1od 3. Ballistically, it is the same as Gun Sight 
Mk 14 Mod 8 installed on Gun Director Mk 51 
Mod 2 for control of 40-mm multiple mounts. The 
most noticeable difference between the two is that, 
in order to bring it into a usable position, Mod 15 
is installed on its side (figs. 85 and 86) . 

POINTER'S RING SIGHT IN 
MANUAL OPERA TING POSITION 

MANUAL ELEV A TION CRANK l 
POWER DRIVE CONTROL HEAD 

Basic Principles 

Since Gun Sight Mk 14 'l\1od JS is mounted on 
its side, i.e., turned 90° about its fore-and-a(t axjs, 
the ·traverse gyro (in other Mods) now becomes 
the elevation gyro for Mod 15 and the elevation 
gyro becomes the traverse gyro. 

Similarly, the traverse and elevation mirrors, as 
well as the deflection and elevation spotting sys­
tems, exchange functions. This interchange of 

GUN SIGHT MK 14 MOD 15 

Figure 86.-40-mm Single Mount set up for Manual Operations. 
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TRAINER'S RING SIGHT 

J 

POINTER'S RING SlGHT­
fSlowcd Posollon) 

• 

-AIR HOSE AND ElEClRICAL CABLE 

,...-,...- SUPPORT RODS 

GUN SIGHT MK l '1 MOD 15 

POWER DRIVE CONTROL HEAD 

Figure 87.--40-mm Single Mount, set up for Use of Gun Sight Mark 14 Mod 15 Operation. 

functions requires that the unit be calibrated in its 
new position for the new functions of the elcinents. 

Operation 

T he 40--111111 Single (.power-driven) Mount Mk 4 
~Iod 3 can be trained and elevated either with a 
power drive or manuallly. When the power drive 
is in use, the gun pointer has control of holh eleva­
tion and train through the dual power drive hanclle 
grips. ¥ /hen the mount is operated manually, the 
gun pointer controls elevation only through a 
manual crank and the gun trainer controls the gun 
in train through a similar crank. 

\.Yhcn the mount is under manual operation, both 
pointer and trainer use the ring sights provided, 

since one must estimate lead in eleYalion, and the 
other lead in traverse. However, when the power 
drive is used. the gun pointer, controlling boU1 train 
and elevation, uses Gun Sight ~1k 14 ~[od 15. To • 
prevent intcrfcreuce, the ring sight on the pointer's 
side of the· mount is fitted so that it may be swung 
out of the way when the gun sight is being used, 
and returned to operating position when the gun 
sight is not in use. 

Figure 86 shows the gun pointer's station rigged 
for manual operation, and figure 87 shows the san1e 
station rigged to use the power drive and gun 
sight. For manual operation, the power control 
drive is pushed away from the f.>ointer and locked 
out of gear, and the manual crank installed. When 
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SLOT FOR LOCKING IN OPERATING POSITION 

RING SIGHT PIVOT 

SLOT FOR LOCKING IN SECURED POSITION 

RING SIGHT PIVOT 

Figure 88.- Stowe:J and Operating Positions of the Ring Sight. 

using the power drive, pull the control head toward 
the pointer and lock it in gear, and rcmoye the 
manual crank. 

The two 'Positions o[ the ring sight are shown in 
figure 88. lt can be locked in either position by 
inserting the toggle pin into the notch on one or 
the other side of the pivot. 

Facilities for range setting must be provided for 
Mod Ij, and, since it would be impracticable to 
station another man alongside the pointer, a remote 
range system is provided. Th is leads to the trainer's 
side of the gun through a series of gears and levers 
(fig. 91) to a knob, graduated the same as the range 
lmob on the gun sight ( fig. 89). Thus, the. gun 

trainer becomes the range setter when Gun Sight 
1'111k 14 Mod IS is in use. 

A5 in all other installations o( Gun Sight Mk 14, 
it must he warmed up for at least 30 minutes before 
it can be used accurately. The suggested opera­
tional procedures described in chapter 4 apply 
equally to M;od 15. When not in use, the gun 
mount should be secured at zero degree elevation. 

During operation, it will be impracticable to use 
the spot knobs, now interchanged in position since 
no remote control system is provided. Their major 
remaining function is in connection with tests and 
boresighting. 
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SIGHT YOKE· 
(Hollow) 

~- TRAINER'S RING SIGHT 

, · REMOTE RANGE KNOB --... ~ . . , -s ........ t.. ,. .. ...:.. ;.I..- ... 

Figure 89.-Remote Range Knob . 

·• 

.----~--·~~~,........,.,.._--~ . 
, REMOTE RAN9E UNKAGE --..'-c__;.;..--.; 
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.. 

AIR THERMOSTAT ACCESS PlUG 

AIR PRESSURE REGULATOR 
ACCESS PLUG 

Fr~ONT WINDOW 

FILTER LEVER 

REMOTE RANGE .SECTOR GEAR HOUSING 

GUN SIGHT BRACKET 

AIR HOSES AND ELECTRIC CABLE 

Figure 90.-Gun Sight Mk 14 Mod 15 Front View. 
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Installation 
Gun Sight Mk 14 r.1od I 5 is attached to the left 

side of 40-mm S ingle (power-driven) Mount Ivfk 4 
Mod 3 by means of a piece · of hollow steel tubing 
with square flanges on each end (fig. 90) . The 
photograph shown \~•as taken from lhe front of the 
mount with the gun elevated 45 degrees. Four bolts 
secure the base flange to the gun mount. On the 
flange at the other end a re fou r lugs through which 
the gun sight support rods pass. 

As on Mod 6 installations, spr ings are provided at 
each end of the support rods to act as shock ab-

GUN SIGHT MARK 14 MOD 15 

sorbers, and set screws, through each of the four 
lugs, hold the suppor t rods firm ly in place. 

To connect the range knob on the gun sight to 
remote range system, an adapter is fit ted between 
the range knob and the gun sight housing. This 
consists o f two sector gears, one attached to the 
range knob shaft and meshing wi th tbe other, which 
d rives ·:i. lever (fig. 9T) . This lever Links with a 
shaft which passes. between tbe gun s ight and its 
mounting bracket to operate, through another lever, 
a similar set o f sector gears on the end o [ the hollow 
sight yoke. Through the sigh t yoke pas:;cs a rod 

GUN SIGHT RANGE KNOB 

-_.l , RANGE KNOB ADAPTER r . ~·~ 

Oefoil Of Ronge Knob Adopter And 
Sedor Geor Box Assembly 

TRAINER'S RING SIGHT ASSEMBLY 

SECTOR 
GEAR BOXES 

SIGHT YOKE 

/"-.r--_..::..:..;.;.:--REMOTE RANGE OPERATING ROD 

Figure 9 J .- Remote Ronge System, G un Sight Mk 14 Mod 15. 
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connected to one o( the sector gears at the pointer's 
side or the gun mount, and to the remote range 
knob on the trainei:'s side or the gun mount. 

The power m;it for the gun sight is installed on 
the rigli l side of the gun mount behind the trainer's 
seat (fig. s)2). IL is secured by an angle bracket and 
the six studs at its rear. Air hoses and electrical 
cable pa~s in front of the mount under the gun bar-

AIR DRIER 

. cu:r-OUT SWITCI~ ~ 

ELECTRICAL CONNECTION 
(Angle Conneclor} 

rel to reach the sight. 

::\•1aintenance checks and adjustments are the same 
as for Gun Sight l\1k 14 Mod 8, detailed in chap­
ters 8 and 9, except that the fu nctions of the traverse 
and elevation gyros are reversed, with corresponding 
changes in the position of access plugs. The new 
functions o( access plugs are indicated in figures 90 
and 93. 

AIR OUTLET HOSE 

TRAINER'S SEAT 

MOTOR 

AIR PUMP HEAD 

AIR PRESSURE GAGE 

I $ 

t 

j 
Figure 92.-Gun Sight Mk 14 Mod 15 Air Power Unit. 
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GUN SIGHT MARK 14 MOD 15 

·. 

,. 

ACCESS PLUG TO ;' 
TEST GAGE CONN ECTION 

ADAPTER FOR REMOTE 
CONTROL RANGE SYSTEM 

RECTICLE BULB ACCESS CAP 

TRAVERSE THERMOSWITCH 
ACCESS PLUG----' 

RING SIG,HT ASSEMBLY 

'"-'---:=--~· SUPPO.RT 
RODS 

ELEVATION THERMOSWITCH 
ACCESS PLUG . 

GUN SIGHT MC()Ul\JTING 
BRACKET 

RETICLE DIMMER KNOB 

Figure 93.-Gun Sight Mk 14 Mod 15 Mounted-Rear View. 
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82 

- FIELD TESl 
OR TR/\INING SCALE 

LOCKNUT 

--- LAMP 

SECURING CLAMPS 

( . ~ . 

" 

Fjgurc 94.-Calibrafion and Training Fixture Mk 1 Mod 0 . 

• 

• 

• 

L 

+ • + 
M . 1· 

• F • 

• 

• 

• 

-•--- •---J .. ._ _ _.~ +1'1~f··=---•>l-I------... 
L M M L 

• M • 

• 

L 

Figure 95.-Field Test Scale. 
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Chapter 8 

MAINTENANCE - PERFORMANCE TESTS 

Introduction 
Normal shipboard maintenance of Gun Sight . 

~1k 14 must include certain tests rm.de periodically 
to esrablish satisfactory operation. The following 
performance tests should •be made, in the order 
named, every two weeks, or a[ter each 200 hours of 
operation: 

L Dead Zero Test 

2. Range Shift and Supcrrlcvation Test 

3. Dcncction (Sensitivity) Test 

4. Characteristic Time Test 

Immediately fol!owing these tests, the gun sight 
should be boresightrd to its mount: To insure con­
tinued alignment, horcsighting may be required 
more frequently than indicated above. 

All tests should he made as soon as practicable 
after extensive firing or abnormal weather condi­
tions, whether or not the regular test period has 
been reached. 

Precautions While Testing 
To insure valid results, the following precautions 

should be taken prior to and during the pcr£om1ance 
t<.:sts: 

J. A warm-up period of at least a hair hour must 
be allowed prior to beginning any test. 

2. Before each performance test, the gun sight 
must be cycled, following the procedure described in 
chapter 4, to settle the reticle in its true zero posi­
tion. If the Field Test Scale is in place while cy­
cling, its adjustment should be checked before pro­
ceeding with the next performance test . 

3. During the tests, it is essential thal all motions 
originating- outside of the gun mount and gun sight 
be kept at a minimum. For this reason, per[or111-
ance tests should be accomplished while the ship is 
in extremely calm water, preferably while at anchor 
or tied to a pier. To minimize any possible motion 

of the ship, tests should be made with the gun or 
director trained as nearly fore-and-aft as possible. 

N ote: Performance tests made while the ship is 
underway will be only rough checks, and cannot be 
depended upon for any accurate determination of the 
effciency of the gun sight. 

4. Jn making performance tests, hold the sight 
motionless whenever the r<'ticle is to be allowed to 
settle after a prescribed swing. 

Caution: \Vhen ever instr uctions call for r apid 
swinging of t h e gun s igl1t, care s hould be taken 
lo swing the s ig ht only rapidly enough to b1·ing 
the reticle to the end of the Field T est Scale. 
Repeat ed ra)Jid s winging into the s tops may 
damage a gyro unit. 

Testing Equipment 

Performance tests are made using the F ield Test 
Scale supported in the Calibration and Training 
Fixture i\lk 1 f\.lod o. Figure_ 94 shows this fixture 
mounted in position on the gun sight. The same 
fi.xture also is used to support the Training Scale 
used £or tracking practice, as de$cribcd iu chap­
ter ro. 

Calibration a nd 'l'ra~ning Fixture l.\'llc 1 Mod 0: 
The c:-ilibration fixture is mounted on the forward 
ends of the gun sight support rods, with the lens of 
the fixt11re in front of the £orward window o( the 
gun sight. 

T n mounting the fixture on the M.od 6 or I 5, re­
lllOYC the forward cap nut and shock absorber spring 
:from each support rod. T hen, install the calibration 
fixture and tighten the clamp 11uts until the rear 
shock absorber springs arc fully compressed. \i\Thcn 
installing on Mods 71 8. r2, r31 and 14, remove the 
fon w1rd clamping bushings, install the calibration 
fixture. and take up the clamp nuts to secure the 
fixturr.. Small bushings are supplied with the fixture 
for those sights having solid bushings on mounting 
rods. 
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Field Tes t Scale: A F ield Test Scale used in 
making all performance tests except boresighting, is 
inserted in the calibration fixture. 11'1e scale consists 
of: a shallow dish, graduated as .shown in figure 95. 
The intersection of the horizontal and vertical cen­
terlines is definer! as "scale zero." From scale zero, 
each of the centerlines is marked off in S- and lo-mil 
graduations to a total of 90 mils in each direction. 
On each of the centerl ines, marks are located 2ro 
mils and 78 mils from scale zero ; these are used in 
measuring the characteristic time. The black dots 
radiating at 45° angles from scale zero are at 100-

mil intervals and may be used for deflection tests ; 
they a re primarily for use in tracking practice, as 
described in chapter 10. 

Adjusting· F ield Tes t Scale: Set the field test 
scale in the fixture with the scale face numerals up­
right, and tighten the clamp screw shown in figure 
94. Set the range ·knob to the m,aximum range 
( highest graduation of the range' dial), and the spot 
knobs to zero. Throw in the light filter. Adjust the 

reticle brightness until the center dot of the reticle is 
clearly visible. With the reticle settled in its zero 
position, look through the rear sight window. The 
reticle center dot should be superimposed upon the 
scale zero of the field test scale. If it is not, loosen 
the cla1np screw·and adjust the position of t he scale 
until the center dot and sea.le zero coincide and the 
horizontal centerl ine appears to be level. Spot knobs 
may also be used to set the spot at scale zero. 

To place the horizontal centerline in true level, 
first lock the gun mount in 5° elevation or the gun 
director in zero. Swing the mount in train, and ob­
serve the travel of the reticle dot as it moves along 
the centerline. If the dot appears to travel parallel 
to or directly along the horizonta l centerline, the 

.centerline is level. If the motion of the dot is not 
parallel to the centerline, rotate the sea.le, and repeat 
the tests until the reticle center dot is on scale zero 
and the centerline is level. V\Then these conditions 
a1·e met, the gun sight is ready for performance test­
mg. 

DEAD ZERO TEST 

The Dead Zero Test 1s performed to determine 
rhe width and height of the dead zero area, and to 
adjust the reticle neutral position to the center of 
that area. The dead zero area is that area within 
which the reticle may settle when retun1ing to neu­
tral from any lead angle. 

A sample work sheet 1.1sed in recording dead zero 
test data is shown in figure ¢ . 

Before beginning the dead zero test, set t11e gun 
sight in horizontal position, and adjust the range 
knob to 1naximum range. Proceed with the t est as 
follows : 

I. Swing the g1.1n sight in train to the left so as 
to generate the maximum lead angle on the right 
side of the field test scale. Bring the sight to rest, 
and allow two niinutes for the reticle to settle, being 
careful to keep the sight motionless. Using deflec­
tion spot knobs, 1nove the retide to scale zer0. 

2 . Swing the sight to the right, generating a 
maximum lead angle on the left side of the scale. 

Stop the movement and let the reticle settle ·for two 
minutes. Record t he horizontal-displacement read- . 
ing on the scale directly under the reticle center 
spot. This reading is the width of the dead zero 
area. 

3. Using tl.1e deflection spot knob, return the 
reticle to the center of the area. just determined. 
For example, if the reticle settled four mils to the 
left of scale zero, spot the reticle so that it is two 
mils to the left o f scale zero. 

4. Lock the gun or di rector 111 train to make 
the dead zero test in elevation. 

5. E levate the sight. Return it to horizontal 
with s11fficient rapidity to approximate a maximmn 
angular rate and lock it in that position ( 5° eleva­
tion for the 20-mm gun and zero for Gun Director 
1v.{k 51). 

6. Allow the reticle two nlin:utes to settle fol­
lowing its movement down the scale. Using the 
elevation spot knob, move the reticle back to scale 
zero, the horizontal centerline of the scale. 
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DEAD ZERO TEST 
Gun Si ght l\'.lk 14 l\'lod ________ _ Serial No, _ _______ _ 

Location - --------- - - - ------------------ ---

Date of 
test run 

TEST IN ELEVAT ION 

Elevate sight, 
and record spot 

Depress sight, 
and record spot 

Di fT erence between 
reacli ngs (not to 
exceed 7 mils) 

!-----------------------------------~ 

2-----------------------------------~ 

3-----------------------------------~ 

5-----------------------------------~ 

6----------------------'---------------~ 

7-----------------------------------~ 

8-----------------------------------~ • 

9·------------------------ - - - --------
IO·----~--------------------------------

Date of 
test run 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

TEST lN TRAIN 

Swing sight to left, 
and record spot 

Swing sight to right, 
and record spot 

figure 96.-Dead Zero Test Work Sheet. 
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Total mils _ ___ _ _ 

Average mils- ----

Difference between 
readings (not to 

C.'CCeed 7 mils) 

Total miJ ,.__ ___ _ _ 

Avera.ge mils- - ---
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7. Depress the sight as far as it will go; return 
it rapidly to horizontal;· locking it in that position. 

8. Allow two mi11utcs for the reticle to settle 
after moving up the scale. Record the scale read­
mg ('height of the dead zero area). 

9. Using the elevation spot knob, adj ust the 
reticle to the center o[ the area just determined. 

If the dead zero area as just determined exceeds 
seven mils in either train or elevation, the gun s ight 

n1ust be adj usted at a gun sight repair station. 

RANGE SHIFT AND SUPERELEVATION TEST 

The range shift and superelevalion test is made 
to determine tbe amount of reticle movement in 
train and clcvalion when Lhe range knob is sh ifted 
from median range to minimum range and from 
median range to 111axi1num range. 

lVIedian and maximum ranges for each lVIod of 
the gun sight a re listed in table 3. Figures 97 and 
98 illustrate sample work sheets to be used in mak­
ing this test. The test should follow immediately 
after the dead zero test and be preceded by cycling 
the gun sight and checking the adjustment of the 
field test scale. 

Note: T he range shi Et and suµerelevation test 
is made wi th the gun sight i11 twu positions of ele­
vation: horizontal ( 5° for the 20-111111 antiaircraft. 
mount ; zero for G11n D irector JYfk 41 JYiod 2), and 
elevated 6o0

. 

I. If the gun sight is mounted on the 20-mm 

gttn, lock the mount fore-and-aft in train by use 
of a clamp or Jocking pin and at five degrees eleva­
tion with the lower elevation locking pin. lf tlie 
gun sight is n1ounted on Gun Director Mk 51, luck 
the d irector at zero train and elevation by use of 
the director locking pins. 

2. Set the range knob to median range, and 
allow the ret icle to settle for two minutes. 

3. Using the spot knobs, set the reticle center 
dot on scale zero. 

4 . Shift the range knob setting to 400 yards, 
and allow the reticle to settle. Record t he settling 
point in t rain and elevation. 

5. Shif t the range knob to maximum range. 
Allow the reticle to settle, and again record the set­
tling point. 

6. vVith the range knob s till at maximum range, 
elevate the gun sight to 60°, holding it in this 
position. Gun D irector l\:lk 5 ! ,l.Vlod 2 can be 
locked at this elevation. Allow the reticle to settle, 
and record the settling point in train and elevation. 

7. With the gun sight still at 6o0 elevation, shift 
tl1e range knob setting to median range, and allow 
the reticle to settle. Hecord the settling point in 
train and elevation. 

8. Shift the range knob setting to 400 yards, 
allow the reticle to settle, and again record the 
settling point. 

If for any shift of range ( 4, 5. 6, 7, and 8 
above) , the reticle movement is more than seven 
mils in tra in or is not within the limits in elevation 
shown in table 4, superelevation lest limits, the 
gun sight must be adjusted at a repair station. 

Table 3-MEDIAN RANGE TABLE 

86 

Gun sight 
Mk 14 Mod For use with gun 

Set range knob at 
median range listed (yards) 

6 ................. . ....... . 
7 ......................... . 
8 

I 2 ..... . ..............•. . ... 

I 3 ..... .... .... . .... . ..... . . 
14 . .. . . ....... . ...... ...... . 

2 0 - mm ....... • . .. ... . • . . ... ... • 

t. L-inch ................. . .. . . . . 
40-mn1 

3"/50 
5"/2 5 
511/38 

RESTRICTED 

l,200 

1,600 
2 .000 

1,800 
1,400 

2 ,000 
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Table 4-SUPERELEV ATION TABLE 

Gun Sight 
Mk 14 Mod 

6 . . . . 

Range 
(yards) 

400 

1,200 ( med ) 

2,000 . 

. . . 
. . . . . 

. . . . . . . . . . . 

7 . . . . . . . . . . 400 . . ................... . 

• 1 ,6oo (med) ..... .......... . 

2,8oo 

8 . . . . . 400 . . . . . . 
2,000 (med) . . 
3.~00 . .. . . . . . . . . . . . . 

12 . . 400 . . . . . . . . . . . 
l,8oo (med) . . . . . . 
3,6oo . . . . . . . . . . . 

13 . 400 . . . . . . 
I ,400 ( med ) . . . . . 
3,000 . . . . . . . . 

14 . . . 400 . . . 
:?,000 ( med) . . . . . 
4,000 . . . . . . . . . . . 

1 S . . .. . . . . . . Same values as l\1od 8 

Min. 

·+ 4 

0 

- 10 

+ 4 

0 

- 8 

+ -::> 

0 

- 5 

+ 4 

0 

- Tl 

+ 4 

0 

- 14 

+ 5 

0 

- IO 

Gun Sight 
horizontal 

. . 

. . . . . . 

. . . . . . . 

. . . . . . . 

. . . . . 
. . . 
. . . . 

. . . 
. 

. 

. . . . . 

. . . 
. . 

. . . 

. . 
. . . . . 

Max. 

+r9 
0 

-25 

+r8 
0 

- 23 

+ 19 
0 

- 19 

+19 
0 

- 26 

+r9 
0 

-29 

-1-20 

0 

025 

. . 

. . . . 

. . . . ... 

...... . . 
. . ..... 

. . . . 
. . 

. . . . . 

. . . . . . . 
. . . . 

. . . . . . 

. . . . . 
. . . . .. 
. . 

. . . . 

. . . . . 

. . . . . . . 

Gun Sight, 
elevated 60° 

Min. 

+ 6 

0 . 
+ 6 . . 

+ -::> . . . . 
0 . . . . 

+ 7 . . . . . . . 

+ 6 . . . . 
0 . . . 

.+ 9 . . . . 

+ 6 . . ... . . . 
0 . . . . 

+ ~ ::> . . . . . 

+ 6 . . . . 
0 . . . . . 

+ 4 . . . . . 

+ 7 . . . . . . . . 
0 . . . . . . 

+ 6 . . . . . . . 

Tu this !able - denotes values above, and + denotes values below the horizo111al reference line. 

RESTRICTED 

Max. 

+21 
+15 
- 9 

+20 
+ 14 
- 8 

+21 
+rs 
- 6 

+20 
- j- I 5 

- 9 

.+21 
-J-15 
-IO 

+z1 
+15 
- 9 
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Range Shift Test in Train 

Gun Sight Mk 14 Mod _ _ _____ _____ ___ $ erial No. ___ _____ _ 

Location------- - ----------------------------

Date of 
test run 

Set range to 
1n edian, and 
record spot 

Shift range to 
minimum, and 
rc<:ord spot 

Difference between 
readings ( not to 
exceed 7 mils) 

3-------------------------------------
4 --------------------------~~--------

5--------- ----------------------------
6-------------------------------------
7-----·--------------------------------
8 ----------------------~----
9--------------- ----- ------------------

Date of 
test run 

Set range to 
median, and 
record spot 

Shi ft range to 
maximum, and 
record spot 

Total 1nils--------

A verage mi ls-------

Difference between 
readings ( uot to 
exceed 7 mils) 

I - -------- ----- ----------- - -----------

2-------------------------------------
3-------------------------------------
4---------'----------------------------­
s --- - ---------------------------------
6 ---------------------------------~ 
7------------------------------ ------
8---------------------------------~ 

9----------------------------- -----
10--- ---------------- ------------ ------

88 

Total mils-- ------

A ,·erage mils - - ---- ­
Figure 97.-Rang.e Shift Test Work Sheet. 
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MAINTENANCE- PERFORMANCE TESTS 

SUPERELEV A TION TEST 
Gun Sighl ~Ilc 141\fod - - - ------ ------ Serial No. ________ _ 

Location---------------- ------ ----- ---------
Date of 
tes t run 

Set range to median, 
and record spot 

Shift range to minimum, 
and record spot 

Reticle movement 
(allowed ± 7 Mils) 

2----.,...------~ 

3-------~------------------------------

4------ ------- ------------------------
5------------------ -------------------
6- - - ---------------------------- ---
7------------------ -------------------
8-------------------------- --------
9---- - --- -----,,.------------------------
10------------------ ----- --- -----------

Date of 
test run 

Set range to median, 
and record spot 

Total mils--------

Average mils--------

Shi ft range to maximum, 
and record spot 

Reticle movement 
(allowed + 7 Mils) 

2 ------------------ --- ---- ------------

3----------------------------- -----
4----------------- -------------------­
s---------------------------------
6 ---~-----------------------------

7- ------------------- - - -----------
8-----------------------------~ 

9---------------- -----------------
10--- - ------------------------- --------

Total mils - ------- ­

Average mils-------

Figure 98.-Superelevotion Test Work Sheet. 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

DEFLECTION (SENSITIVITY) TEST 

The Deflection, or Sensitivity, Test is designed to 
check the calihration of the sight by tracking a target 
on the Field Test Scale through an angle of 6o0 in 
train. The test should be made immediately follow­
ing the completion of the Range Shift and Super­
elevation Test. A sample work~sheet for recording 
test data is shown in figure 99. Before proceeding 
with the test, first cycle the sight and correct the 
adjustment of the Field Test Scale if necessary. 

To obtain the necessary 6o0 timing arc on the 
20-mm antiaircraft gun, place two marks on the gun 
mount 6o0 apart. On Gun Director Mk 51 Mod 2 , 

the 6o0 interval can be noted on the train scale. 

I. Lock the ·gun in 5° elevation Or gun director 
in zero elevation. 

2. Set the range knob at the median range. 

3. Starting to the left o f the fi rst mark, swing 
to the right fast enough to keep the reticle on the 
100-mil dot to the left of scale zero. T he reticle 
must ·be on the dot before the gun or director passes 
the first mark and remain on it until a[ter the second 

mark is passed. 

4. Start a stop watch at the instant the gun or 
director passes the first reference mark and stop it 
just as the second (or 6o0

) mark is reached. Record 
the time interval. 

5. Repeat steps 3 and 4, swinging the gun lo the 
left while holding the reticle on the roo-mil dot at 
the right of scale zero. 

6. Shift the range knob setting to maxin1um 
range. Repeat the test in each direction in train and 
record the times required. 

7. Shi ft the range knob to 400 yards and again 
repeat the test in each di rection in train, recording 
the resul ts. 

8. Repeat the entire test as described in steps 2 

through 8 inclusive, moving the sight at a rate suffi­
cient to hold the reticle on the 200-mil dot if possible. 

If the times recorded do not fall within the limits 
given in table 5, the sight must .be adjusted at a 
gun sight repair station. 
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MAINTENANCE - PERFORMANCE TESTS 

Gun Sight 

Mk 14 Mod 

6 ................ 

7 ............... . 

8 ............ . ... 

T 2 .... . ........... 

J 3 .... ... ......... 

14 ............. . .. 

Range 

(yards) 

400 

1,200 

2,000 

400 

T,(ioo 

2,8oo 

400 

2,000 

3,200 

400 

1,800 

3,6oo 

400 

1,400 

3,000 

400 

2,000 

4,000 

Table 5 

DEFLECTION (SENSITIVITY) TABLE 

Timo (seconds) for 60° swing 

I 00-mil dot 200-mil dot 

Min. Max. Min. 

................ 4.4 5·9 2.3 

(med.) .......... 19.5 25.8 10-4 

. ............... 40.8 54.3 21.8 

............... . 4.2 5.6 

(med.) . ... .... . . 22.0 29.2 1r.8 

....... . ... . .... 45.2 59.8 24.0 

..... . ......... . 3.9 5.9 

(med.) ...... .... 24.8 32.9 !3·2 

........ .... .... 45.5 6o.3 24.2 

. ... ............ 4.2 5.6 

(med.) ... .. . .... zo.7 :.i7.3 I I .O 

.......... . . . . .. 4-1.8 59 -4 23.9 

......... ....... 4.9 6.6 2.6 

(med.) ......... . 18.8 25.0 10 .0 

.... ............ 43.7 58.0 234 

.... ...... .. .... 4.2 5.6 

(med. ) ..... . ... . 22.I 29.2 11.8 

.. ' ............. 45.6 6o.5 24.3 

I 5 · · · · · · · · · · · · · · · · 400 · · · · · · · · · · · · • · · · 3·9 5.2 

32.9 

6o.3 

2,000 ( med.) .......... 24.8 13.2 

3,200 . . . . . . . . . . . . . . . . 45.5 

RESTRICTED 

Max. 

2.7 

J 1.9 

25.1 

13.5 

27.6 

15.2 

27.8 

12-7 

274 

3.0 

11.5 

26.$ 

13.6 

27.9 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

DEFLECTION {SENSITIVITY) TEST 

Gun Sight Mk l\ilod ___ ___ _ ___ _ _ _ _ _ _ __ Serial No. _______ _ 

Location------- - - ---------------------------

Date of test 

Joo-mil dot 
Minimum range 

Swing to r ight 60° Swing to left 6o0 

! _________________ _ ________ _ _ _ ___ ___ ___ _ 

2'-------- ------------------------ -------
A verage time 

Median range 

!------------ - --- - --- - - ------------ - - - - -

Average time 

Maximum range 

!---------------- ---------- - - ---- ---- - --

Date o f test 

Average t ime 

200-mil dot 
Minimum range 

Swing to right 6o0 Swing to left 6o0 

1----- --------- - - -----------------------

Average time 

Median range 

Average time 

lYiaximum range 

!---- --------------- - ------ -------------

Average time 

Figure 99.-Deflection (Sensitivity) Test Work Sheet. 
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MAINTENANCE - PERFORMANCE TESTS 

CHARACTERISTIC TIME TEST 

The Characteristic T ime Test is designed to de­
termine the time required for the reticle to return 
from some previously established initial deflection 
to 37 percent of that deflection. The characteristic 
time thus developed is a measure of the smoothing 
action of the gun sight, and must be controlled 
within definite limits in order for the sight to per­
form correctly. T he initial deflection for this test 
is established at 210 mils, with 37 percent of ini t ial 
deflection at 78 1nils. 

The Field Test Scale has four marks, each 210 

mils from scale zero and four marks each 78 mils 
from scale zero. These are the marks used in estab­
lishing the characteristic time of the sight. 

T he characteristic time test should be made di­
rectly following the deflection test, and •be preceded 
by cycling the gun sight and any ne~essary adjust­
ment of d1e field test scale. It is recommended that 
a work sheet for recording test data, similar to that 
shown in figure 100, be used. 

Note : During characteristic time test it is essen­
tial that the sight remain motionless while the ob­
servation of time is being made. 

Characteristic Time of Traverse Sys tem : 
If the sight is mounted on a 20-rnm antiaircraf t gun 
mount, lock the mount in five degrees elevation ; if 
on a Gun Director Mk 5r ~Joel 2, lock it at zero 
elevation. Set the range knob at maximum. 

r. Swing the sight to the right through an arc 
of approximately 45 ° ; stop the sight quickly, au<l 
hold it motionless. The reticle will be seen moving 
to the right from the left end of the scale. 

Caution: Swing the s ight only rapidly enough 
to bring the reticle to th e end of the scale. T0<> 
rapid swinging may damage the gyro unit. 

2. Start a stop watch when the reticle center 
dot passes the 210-mil mar k. St9p the watch as the 
78-rnil mark is passed, and record the time interval. 

3. Following the same procedure, swing the 
sight in the opposite direction, and record the char­
acteristic time for the reticle moving from right to 
left. 

4. Continue taking readings in alternate direc­
tions Wltil a total of ten readings (five in each 
direction) have been taken .. Average the time of 
movement in each direction, to minimize any per­
sonal error. 

Caution: If it is found that the ten observa­
t ions of time, taken in any r un, differ by 0.4 
second or more, t h e figurc1s should be dis carded. 
After checking t h e s et-up, a new run s h ould be 
made. 

Characte11istic Time of E levation System: 
Lock the gun mount or gun director in zero train 
(fore-and-aft) and set the. range knob for the max­
imum range for the gun sight Mod being tested. 

1. Depress the s ight as far as possible, and 
allow the reticle to settle. 

2. R etur n the s ight rapidly to horizontal, and 
hold it motionless in that .position. With a· stop 
watch, time the return of the reticle along the 
vertical centerline between the characteristic time 
marks. Record the time. 

3. Elevate the sight about 6o0 
; allow the reticle 

to settle, and repeat the foregoing procedure. 

4. Repeat each of the above steps five times 
alternately, and detennine the average time in each 
dj rection. Again, if the figu res in the run differ by 
0.4 second or more, they should Ix: discarded and 
retaken after <t11e test set-up has been inspected. 

Allowable Limits of Characteris tic Time: 
Table 6 lists the allowable limits of characteristic 
time for the various Mods of Gun Sight Mk 14. 
The limits given are for two di fferent temperature 
ranges, room temperature and extreme temperature. 
The limits allowed for room temperature (65° to 85° 
F.) apply when the sight is being checked at a serv­
ice station, provided the ten1perature is within those 
lin1its. \\' hen the sight is being checked aboard 
ship, or when the temperature surrounding the sight 
at the station is below 65° F. or above 85° F., wider 
tolerances must be allowed. The values for extreme 
temperature ( 0 ° to 100° F.) are then used. 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

CHARACTERISTIC TIME TESTS 
Gun Sight Mk 14 ·Mod ____ _ _ ___ _ Serial No. - -------- -----
Location. ________ __________ _ Date of Test. ____________ _ 

TEST IN ELEVATION 

Elevate sight to 
horizontal, and time 
reticle movement 

Depress sight to 
horizontal, and time 
reticle movement 

T ime (not to vary 
0.4 second or more 
from one to another) 

3- --- ----------------------- --- --- ---

4·----- -----------------------------------
5------ ------------------------ - -----
6------------------------------------
7------ -------- ----------------------
g, _ _ _ _ _____ __________________________ _ 

9- -------------------.-----------------
10-- --- - --------------------------- ------
Notc : ________________ _ _ Total time _______________ _ 

Take readings in alternate directions. Average time------ --- ------

TEST IN TRAIN 

Swing sight to 
left, an! time 
retick movement 

Swing sight to 
right, and time 
reticle movement 

Time (not to vary 
04 sec-0nd or more 
from one another) 

3- ----- ----- ------------------ -------
4---------------------------------~ 

5- --------------------- - - ------- -
6- --- - - --------- - - - ---------------

7---- ---- ------- - - ----------------- ---
8·------------ ------ --------------
91-- - - - ---- - - - - - - - - ---------------

Note ; ____ _ _ ____ ___ ___ __ Total tune---- - ------ -----

Take readings in a lternate directions. Average time:------ ---------

figure 100.-Characteristic Time Test Work Sheet. 
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MAINTENANCE- PERFORMANCE TESTS 

Table 6 - CHARACTERISTIC TIME TABLE 

Gun Sight 
Mk 14 Mod 

Range setting 
f yards) 

6 .......... . ........ 2,000 

7 .................... 2,8oo 

8 ............ . ...... 3,200 
12 . . . ... . ..... . .... . . 3,6oo 

13 ............. . ..... 3,000 
J~ .. ....... .......... ..J.000 
15 ... ........ .. .. . . ' . 3 .200 

Correction for Charact eristic Time 
Characteristic hme is the only performance test 

for which correction can be made aboard ship. If 
the character ist ic t ime is not within the limits allowed 
on table 6, the thermoswitch of the gyro unit con­
cerned can be adjusted to change its temperature. 
After making the thermoswitch adjustment, wait ten 
minutes for the temperature to stabil ize, and repeat 
the test. If the characterist ic ti rne is too slow, the 
temperature of the unit should be increased; i f too 
fas.t, the temperature of the unit should be decreased. 
Detailed instructions for this adjustment a re con­
tained in chapter 9 . 

Performance Test Records 
A permanent record of the results of the perform­

ance tests is extremely valuable. A master form sim­
ilar to that shown in figure 10~ for ent ry of test 
results from the work sheets is recommended. W hen 
a gun sight must be returned lo a repair station for 
overhaul, the results of the last performance tests 
should be returned with it. T hese test data will 
facilitate diagnosis of the trouble, and expedia tc the 
return of the gun sight intQ service. 

Boresighting 
The procedu re of bo resighting is designed to make 

a line projected from the gun barrel inte rsect with 
the line of sight through the reticle of the sight at 
some predetermined point. As shown in figure 102, 

the lateral and vertical distance between the gun 
barrel and the gun sight would cause the two lines 
to be directed at different points if the sight were 
not offset to make them intersect. The distance be­
tween the two lines at the sighting point is called 
parallax. Borcsighting is the ad justment to compc11· 
sate for the existing parallax. 

Characteristic time, 
Room t emp. 

seconds 
Ext reme t emp. 
(0° or I 00° F.J {65° to 85° F.) 

Min. Max. Min. Max. 

5.3 
5.9 

5.9 
5.9 

5.7 
6.o 
5.9 

6.3 5.3 61 
6.9 5.9 7.4 

6.9 5.9 7-4 
6.9 5.9 7.4 

6.7 5.7 8.2 
7.0 6.o 7.5 
6.g 5.9 7-4 

In boresight ing Gun Sight M k 14 l\1od 6 o r 15 
to a gun, the predetermined point of intersection of 
the two lines of sight should be some convenient 
ta rget at a distance not less than r ,ooo yards. T he 
boresight range should be approxima tely equal to 
the median range of the particular l\1od installed. 
If parallax is corrected at the median raugc, the 
error will be negligible for all other ranges at which 
the sight can be used. 

Basically, all boresighting is accomplished in the 
same manner, the different methods hereafter de· 
scribed differ ing only in the equipment used. 

The most effective method of boresight ing is by 
a ligning t he barrel of the gun on the target, and 
shifting the reference point in the sight (the reticle) 
until both gun and sight arc directed on the target. 
Two tools are ava ilable which Je11d themselves to 
borcsight ing the 20-mm gun by t his method . . One 
is the muzzle horcsight tool described in chapter 6. 
\\lith this tool the small amount of parallax hctwcen 
the te lescope and the gun bar rel is negligible. TI1e 
second tool, the boreclea r mirror , permits v iewing 
through the gun barrel. Crosswires placed over the 
muzzle of the gun barrel then allow the gun barrel 
to be used as a telescope. 

Another method of horesight ing involves aligning 
the gun sight to the gun sight bracket, which was 
previously boresighted to the gun as described in 
chapter 6. If the gun sight bracket has been borc­
sighted with the gun bar rel upon installat io11, b ring­
ing the sight into line with the bracket should also 
bring it in to line wi th the gun barrel. This pro­
cedure involves the use of the borcsight tube fur: 
nished with the gun sight. 

J3e fore horesight ing, always cycle the gun sight 
as dc~cr ibcd in chapter 4. 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

MASTER TEST DAT A SHEET 

Gun Sight .Mk l\-1od _ _ _____ _ _ Serial No·---------- - --- -

Location _ ____ _ ___________ _ 
Dat"----- - - - - - - - - -

Dead Zero Tests 

Average difference ( lllils) 

Elevation--------- --------- --------- - --------­

T rain----- ----- ----- ------------------------

Range Shift T csts 

A vcragc difference ( mils) 

Superelevation Tes ts 

Average difference (mils) 

Median to minimum---- - ------------------------------

Median co maximum- - - --- ---- ------------------ -----

C haracteristic Time T eris 

A verage reading (sec.) l\ifa:ximum variat ion of readings ( sec.) 

Elcvatio1._ ____ _ _ _ _ _ _ _ _ _ _ _ ___ ________ _ ____ _ ___ _ 

T rain----- - ---- - ------ ----------- - - --- - -----

Deflection (Sensitivity) T esn 

Average time, roo-J11i l clot A veragc time, 200-mil dot 

Minimum rang-C------ - --------------------------- -

Median rang"------------------------------ ------

Maximum rang"-- - ----- - --------

Figure 101 .- Mosler Test Dalo Sheet. 
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MAINTENANCE - PERFORMANCE TESTS 

1 
80RESIGHT TARGET 

GUN SIGHT (Not Less Tl.on 1,000 Y ds. Distant) 

l 

figure 102.- Boresighting Reticle to the Borre/. 

Boresighting With Muzzle Boresight Tool 

Insert the muzzle boresight tool into the gun barrel 
as described in chapter 6, and move the gun to align 
the telescope with the target. Check the lelescopc 
crosslincs by rotat ing the tool 36o0 in the gun barrel, 
and noting at each 90° positio11 whether the Jines 
stay on target. l f they do not, adjust the position of 
the crosslincs until they do stay on during a complete 
revolution. 

Since the superclevation weights on the gyros ap­
ply supcrclcvation whether the gun is being operated 
or not, a spot in elevation must be applied to the 
reticle to return it to its neutral position. The correct 
adjustment of the elevation spot knob is 15 mils 

down. \ Vhen tht indicator is opposite the red [) 011 

lhe knol>, the proper correction for median range 
has been applied. 

The deAcction spot knob is set on zero, and the 
range knob is set to median range. To see the reticle 
center dot during the operation, use the neutral fil ter 
to cut down the background intensity and increase 
the reticle brightness to maximum. 

Boresighting is accomplished when both the muz­
zle 'boresight tool and the gun sight reticle center dot 
arc on the identical portion of tht: target. The gun 
barrel having IJet.:n aligned on the largct, the reticle 
is moved to coincide with it by adjusting the spot 
knobs. When the boresighl tool and the reticle cen-
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

tcr dot are both on target, as shown in figure 102, 

the spot knobs are shi fted on lheir shafts to bring 
them back to their proper position on the scale as 
tlescribcd later. 

Boresighting With Boreclear Mirror 
The boreclear mirror is a nlirror which is inserted 

into the L•reech of the 20-mm gun at an angle of 45°. 
This enables an observer above the breech lo have a 
direct view through the bore of the 1,run. Two wires 
or fiue strings may be stretched across t11c gun muz­
.:de, one horizontally and the other vertically. These 
may be centcr<.'<I in the muzzle by eye, as the error 
will be negligible. When viewed in the boreclear 
mirror, the wires will appear as the crosslines of a 
telescope, and can be centered on the target in the 
same manner as the crosswires of the muzzle bore­
sight tool. 

From here on, the procedure of boresighting is the 
same as outlined for the muzzle boresight tool. One 
man is stationed at the boreclear mirror, and the 
other at the gun sight. 

Bo re sighting With the Boresight Tube 
The boresight tube, used in boresighting the gun 

sight bracket to t·he gun barrel, can also be used to 
borcsight tl1e gun sight. 

Remove tJ1e right-hand gun sight support rod, and, 
in its place, insert the boresight tube. If the gun 
sight <bracket has remained in the same position in 
which it was installed, the boresight tube should 
now be lined up to intersect a line through the gun 
barrel at the target. 

Before proceeding, the boresight tube should be 
checked by rotating it through 36o0

, stopping at 
every 90° to see that the crosswires are still on the 
target. If they are not, rotate the caps holding the 
crosswires and peephole and try to adjust them. 1 f 
they cannot be adjusted in this way, the tube is 
probably bent, and another one must be used . 

• 

The reticle now is adjusted b'y moving the spot 
knobs until its center dot and the crosswires of the 
boresight tube arc centered on the target at the same 
time. 

If one of the first two methods described is used, 
there is no need to be concerned about any shift in 
the alignment of the gun sight bracket, since the 
sight is 11oresighted directly to the gun !Jarrel. Tr 
the latter method is used, any shift of position of 
the bracket will cause the gun sight to be misaligned 
by the same a111ount. 

Adjusting Spot Knobs 
If die gun sight has not been correctly bore­

sighte<l, and lhe spot knobs have had to be moved, 
they must l>c shifted until they read correctly again . 

Two types of spot knobs will be encountered : the 
early design, which is identified by three small fill is­
ter head screws in the recess on the face of the knob 
(fig. 103), and lhe late design, which has only one 
large lillister head screw in the center of the rece~s 
(fig. 104). The graduations and markings 0 11 both 
designs arc exactly the same. The method of adjust­
ing the early design is somewhat dilTercnt from that 
of adjusting the late design. Each method will be 
descril-cd. 

To facilitate spot knob adjust:mcr.t, stuffing boxes 
for both types of spot knobs arc provided with 
elongated holes for the three attaching screws (lig. 
to6). 

On knobs of the early rlesign, the outer screws in 
the face of the knob are fitted into elongated holes 
for the same reason. 

Figure 103.-Spot Kn obs of Early Design_ 
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Bocl<i,ng off screws permits odjusf m~nt of knobs. 
R~,IJ},o;i~Q '$,re"';'s pesmifs ' remo,'(.ol .. ~knobs. 

Figure 104.-Spot Knobs of Late I?esign . 

Adjusting Knobs of Early Des ign: After 

lJoresighting, if eacli knob is exactly in a detcnl, 

proceed as follows : 

r . Remove the center screw w hich holds the el­

evation knob and bushing to the spotting shall, and 

rc111ove the knoh a 11d bushing until they are clear o f 

the sha rt. 

2 . Turn the knob until t he i.:;-mil mark on the 

~-----.-ELONGATED HOLES 
FOR ADJUSTMEl":IT 

" 

· SECURING 
SCREWS 

If Pu?l~I~~ $,HA

0

FT 

Figure 105.-Spot Knob Stuffing Box. 

MAINTENANCE- PERFORMANCE TESTS 

DO\iVN scale (opposite red D) coincides as nea rly 

a s possible wi th the index mark . 

3 . Push the knob a nd bushing back on the shaft. 

4. If fi nal ad justment is necessary, loosen the 

two outside screws and turn the knob only, until t he 

index is exactly on the T 5-mil mark. 

5. Tighten the two outside screws, and then re­

place and t ighten the center screw. 

6. Adjusting the deflection spot knob is accom­

plished in the ~arnc nrnnner, except that the index 

must finally coincide with lhc red 0 mark on th& 

scale. 

If ei ther knob is not set exactly in a detcnl, it 

becomes necessary to shift the stuffing box. To ac­

complish this . t he spot knob is removed, exposing 

t he s tu fTing box wi th its three attaching screws ( figs. 

105 and 1o6) . Loosen the three screws. Turn t he 

spotting shaft uutil it falls into the next dctcnt. This 

will throw the ret icle o~l' target. 

I t wi ll be necessary to 1.'<lresight agam, but this 

time move the reticle back onto the target by loosen­

ing the screws and turning the stuffing hox, being 

care(ul that the shaf t $tays in the detcnt. A Her 

borcsighting, t ig hten lllc thr('e screws in the stuffing 

box and replace the spot k nob, adjusting it to the 

proper position as outlined a bove. 

DETENT DISC 

STUFFING BOX 
RUBBER PACKING 

SPOT KNOB 

KNOB RETAINING SCREW 

Figure 106.- Spol Knob Stuffing Box Details. 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 OP 1040 

Adjusting J{nobs of Late Design: After bore­
sighting, if a spot knob has come to rest in a detent, 
it is only necessary to loosen the single screw in the 
knob face, turn the knot- until Lhe index lines up 
with the proper graduation ( red D on elevation, red 
0 on deflection ), and tighten the screw. 

H a knob has come lo rest between two detcnls, 
first turn the knob lo the nearest detent and then 
completely remove lhe knob, exposing the stuffing 
box. 

From here on, follow the same procedure as out­
lined for the early design. After adjusting the slu fT­
ing box, replace the knob, sett ing the index opposite 
the proper graduation on the knob. 

Caution : After spot knobs have been ad­
justed, always recheck the boresight to make 
sure there has been no shift. 

Set the elevat ion spot knob l'<lck to zero, and re­
move whatever Looi has bccu used in bore~ight ing. 
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Chapter 9 

MAINTENANCE - CHECKS AND ADJUSTMENTS 

Introduct ion 

Maintenance instructions given here for Gun 
Sight ~Ik 14 apply to l\•Iods 7, 8, 12, 13, 14, and 15 
(used on Gun Director 51), as well as to }.IIod 6, 
(used on 20-tnm and 40-mm mounts) . 

Checks and adjustments outlined are to be made 
only by regu1arly assigned maintenance personnel 
aboard ship. 

Caution: Except as outlined on the following 
pages and as expres.sly noted in the "Trouble 
Chart", no adjushnent or repair of the gun 
sight should be n1ade except by specially trained 
personnel at qualified repair s tations. 

Daily Checks 
Before making daily checks, if the gun sight is 

provided with standby wiring, and 11as been con­
nected to the .ship's current for 30 min Lites, it will 
be necessary to wait for only three minutes after 
turning on the power switch before using the sight. 
If standby wiring is not provided, or has not been 
connected, it will l>c necessary to wait for 30 n1in­
utes to allow the sight to reach operating tempera­
ture. 

The following checks and tests should be made 
at least once each day, and every time the sight is 
placed in ope rat ion : 

I. Check the air pressure gage on the power 
unit. The pointer should be within the green sector 
of the dial. 

2. Check the reticle brightness hy turning the 
reticle dimmer knob first to one, then to the other 
brig'ht (RR) position. Jn each rase, the reticle ~hould 
come up to maximum ·brightness. T f it docs not, in­
spect the reticle lamp, and replace it if necessary. 

Then, set the reticle to the required brightness. 

3. Set both spot knobs on zero detent. 

4- ·Check reticle movement. Set the range knob 
at the maximum value. Swing the sight in train at 
a rapid rate until the reticle reaches the end of its 

travel. Then, hold the sight stationary and watch the 
reticle return to its central position. The reticle 
moveinent must be smooth and steady. Repeal the 
same test in the other direction in train, and in 
both directions in elevation. I f the reticle move­
ment appears to be jerky or irregular in any of 
these directions, the gun sight must be removed and 
sent to a gun sight repair base for adjustment. 

If the above checks have been satisfactory the 
sight is ready for use. Set the range knob at the 
standby position, ( 400 yards). 

Periodic Checks 

Air Pressure Regulator: Check the sight ai r 
pressure at least once every two weeks, or after 
every 200 .hours of operation. Attach a portable test 
gage ( BuOrd 325723-2) to the air pressu re regu­
lator test connection. This connection can be reached 
by removing the plug shown in figure ro7. Be snre 
the gage is correct by checking it against a master 
gage. Check the pressure delivered from the power 
unit to see that it is correct. 

RETICLE BULB ACCESS CAP 

TRAVERSE ELEVATION 

ACCESS PLUG TO 
TEST GAGE 

CONNECTION 

THERMOSWITCH ACCESS PLUGS 

Figure 107.- Gun Sig/11 Mk 14 Access Plugs, 
Rear and Right Side. 
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AIR PRESSURE REGULATOR ACCESS PLUG 

AIR THERM OST AT ACCESS PLUG 

Figure l 08.-Gun Sight Mk 14, Front Access Plugs. 

The ·correct pressure is 2M p.s.1. (31 in. water 
at 68° F .) \tVhen the pointer is -in the green sector 
of the gage, the pressure is cornxl If it is not, check 
hoses, air drier, and filter for restrictions. If no 
restriction is found, the a ir pressure regulator n1ust 
be adjusted. 

To reset the regulator, proceed as follows: 

1. Remove lhe access plug (See fig. 1o8). 

2. Loosen the hexagonal locknut a the top of the 
regulators. 

AIR INLET 

AIR TEST GAGE CONNECTION 

3. Ir air pressure is low, turn t11e adjusting 
screw (fig. 109) clockwise; if air pressure is high, 
turn the screw counterclockwise. 

4. Tighten the locknut and replace the access 
plug, making sure that the gasket is pulled up air­
tight. 

Air Filter: T he a ir filter should be cleaned once 
each month. 

i. Remove the three screws securing t'he air in­
let elbow at the sight. 

2 . Remove the elbow; take out the wire mesh 
filter, and remove a11y accumulated dirt or other 
foreign matter. 

3. Replace the filter and inlet elbow, making 
sure the gasket is pulled up ai rtight. 

Lubrication: Once each week, clean a11d grease 
with vaselioe the two support rods on which the 
sight is mounted. Also apply vaseline to the shock 
absorber springs. This will minimize corrosion, and 
will prevent the support rods from freezing to the 
sight case and the g un sight bracket in cold weather. 

Grease the threads IighUy with vaseline at all elec­
trical cable connections. 

Apply a light coat of vascline to the shaft of the 

- - ADJUSTING SCREW 

REGULATING VALVE DISC 

Figure l 09.-Air Pressure Regulator. 
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EXTERNAL GASKET 

Cartridge Threads Into Here 

INTERNAL 

Figure 110.-Air Drier, Exploded View. 

power unit cut-out switch at the point where i t 
passes .through the stuffing box. 

Remove the cap and adjustment screw of the 
by-pass valve in the air pump head. Apply a thin 
coating of vaseline to the threads of both the screw 
and the cap. After replacing the adjustment screw, 
start the power unit and check the gage pressure. 
If the pressure is incorrect, adjust the by-pass valve. 

All internal parts of the sight were adequately 
lubricated during assembly, and need no further 
lubrication. No lubrication should be attempted ex­
cept during overhaul at a service station. 

Air Drier : O nce ~ach week, remove the drier 
f rorn its housing on the power uni t for the p11rp1lse 
o f observing the condition of the silica gel. 

To remove the drier, first take off the two nuts 
holding the access cover on the drier, and remove 
the cartridge from its housing (fig. I IO). 

The color of the silica gel indicates whether or 
not it needs replacing. H the sil ica gel is blue, it is 
still dry and need not he replaced. If the s ilica gel 
has changed to a pink color, the material is wet ru1d 
should be activated. I 11 the latter case, unscrew the 
cartridge from the access cover and renew it with a 
spare, dry cartridge. 

vVhen renewing the drier, check the condition of 
the internal and external gaskets, and renew them 
if necessary. Make sure that the internal gasket is 
correctly placed in the d1;er housing, so as to make 
an airtight joint when the access cover is put in 
place. 

Silica gel cartridges which have been removed 

because o( saturation should be stored 111 a dry 
place unlil they can be activated. 

To activate the silica gel, place the cartridges in 
an oven heated to between 275° and 300° F. The 
oven temperature should never be allowed to rise 
above 300° F., or the drier may be damaged. The 
cartridge should be left in the oven from four to 
fi ve hours, or until the silica gel regains its l>lue 
color. The activated cartridges should immediately 
be placed in airtight containers and stored until 
needed. 

At times, silica gel turns brown when being acti­
vated. This may be caused by carbonization of ac­
cumulated salt or oil. Such a condition will not im­
pair the dehydrating properties of the mate1·ial, but 
may make its color change indications unreliable. 
Cartridges in t his condition should be refilled with 
silica. gel at a repair sta tion. 

Pump Diaphragm: Approximately every two 
months, the air pump diaphragm should be inspect­
ed, and renewed if necessary. This operation ca.n be 
accomplishe? by loosening the two wing nuts on top 
of the pump head, and disengaging the two anchor 
bolts from the forks on the head; the pump head can 
then be lifted off. 

TJ1c diaphragm may be removed af ter unscrewing 
the piston screw in the center, and removing the pis­
ton cap (See fig. II r ) . The diaphragm should be 
thoroughly inspected and, i £ found in good condi­
tion, used again. If the diaphragm shows signs of 
excessive wear, or a possible break through, it should 
be discarded and a new diaphragm installed {ron1 
the spare parts box. This can be done properly only 
if the pump is at the top of its stroke. Care should 
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be exercised in replacing the piston cap and screw 
to avoid pinching the diaphragm. 

P is ton Screw Washer : The thin rubber washer 
(BuOrd No. 32538o-8) under the head of the pis­
ton screw should be renewed whenever the dia­
phragm is replaced. This washer rests on the coun­
tersunk face of the piston cap. Above it is a thin 
metal washer, and above the metal washer is a lock 
washer. The metal washers should not require re­
placement. 

PISTON CAP PISTON SCREW 

Figure 11 1 .-Air Pump De/oils. 

Misce llaneous Ad just ments and Re placements 

Thcrtnoswitch A.djus t.mcnt: Should the char­
acteristic t ime ·test indicate that it is necessary to ad­
just a gyro unit thennoswitch, proceed as follows: 

r. Remove the access plug at the rear of the sight. 
The plug for the traverse gyro is at the left and that 
for the elevation gyro at the 1·ight (fig. ro7). A 
sn1all pencil-type flashlight can be directed into the 
access hole to illuminate the adjusting shaft. 

2. Figure t 12 shows a thermoswitch adjusting 
shaft. 1 [ the characteristic time is too short, turn the 
adjusting shaft clockwise to decrease the temperature 
of the gyro unit. If the characteristic time was too 
long, turn the shaft counterclockwise to increase the 
temperature. 

THERMOSWITCH ADJUSTING SHAFT 

Fig ure 11 2.-Thermoswitch. 

3. Make the adjustment with the thermoswitch ad­
justing wrench provided with each Ca.libration and 
Training Fixture, turning the shaft only about )-i 
turn, a little at a time. 

Caution: \Vb en using this wrench he careful 
not to ma1·k or b urr the range a d j ust.neut 
gea rs . 

4. When the thermoswitch setting has been com­
pleted, replace the access plug, warm the sight for at 
least 30 minutes and conduct a characteristic time 
test. 

Air 1'hen nostat: T he setting of the air thermo­
stat can vary somewhat without appreciably afk-cting 
the efficiency of t he sight. Since no method of 
measuring air temp<?rature in the gun sight will be 
avai lable aboard ship, it is recommended that no at­
tempt be made to adjust the air thermostat. Remov­
ing the access plug (fig. 1o8) will expose the thcr­
mostat adjusting screw. T urning the screw clock­
wise will raise the air temperature. 

Reticle Lam1>: Removal o[ the reticle lamp ac­
cess cap (fig. 107) will c..xpose the reticle lamp spring 
and cap assembly. To replace the lamp, remove this 
assembly from its housing (fig. J 13) as follows: 

l. P ush down on the assembly cap ( rig. 114) , and 
turn it counterclockwise as far as it will go and lift 
the assembly from the housing. 

2. Remove the reticle lamp from its base l>y push-
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RETICLE LAMP WINDOW RETICLE LAMP 

Note: - When installing tliis koy mvst 
be in th{s p,osition with' lc,rmp 
wilidow facing left. 

Figure I I 3.-Reticle Lamp Removal. 

..,__,.,...,._.--RETICLE LAMP 

RfllCLE LAMP WINDOW 

,,_ _ __ BA YON ET BASE 

~---KEY 

Figure 114,-Reticle Lamp Assembly, Exploded View. 

ing the lamp down against the retaining spring, turn­
ing it counterclockwise and lifting it out. 

3. \.Vhen placin~ a new lamp in the assembly, take 
care that the window of the lamp is facing 90° clock­
wise from the key on the base adapter. The correct 
position of the window is shown in figure I 13, 

4. When replacing the spring and cap assembly, 
locate the key on the lamp l.iase so that it will slide 
i11to lhe corresponding groove on the lower side of 
the lamp socket; then, push down on the assembly 
cap and turn it clockwise as far as it will go. 

5. Inspect the gasket on the reticle lamp access 
cap and renew it if necessary. Secure the access cap, 
making sure that the gasket is taken up airtight. 

Air Puntp Bypass Valve: If the air pump is 
not at the proper value, the discharge pressure ca11 
be corrected by adjusting the bypass valve as [ol­
lows : ( fig. 115). 

I. Remove the cap over the adjusting screw in the 
pump head, and loosen the locknut. 

2. To increase the discharge pressure, turn the ad­
justing screw clockwise. To decrease the pressure, 
turn the screw counterclockwise. 

ADJUSTING SCREW 
CAP-- - · 

DIAPHRAGM 
VALVE SEAT 

Figure ) 15.- 8y-Pass Valve Assembly. 
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3. Tighten the locknut and replace the cap. 

Note: Before making any adjustn1ent to the by­
pass valve, make sure that troubles 4a to 4h on the 
Trouble Chart do not exist. 

Bypass Valve Diaphragm: The diaphragm in 
the bypass valve is subject only to slight stress, and 
should have a long life. However, if it needs re­
newal, proceed as follows: 

Remove the four hexagon nuts securing the cover 
over the bypass valve (fig. 116), and lift ofT the 
co~er. This will expose the diaphragm assembly, 
spring, and plug, all of which can be lifted off the 

ADJUSTING 
SCREW 

PUMP 

~---PLUG 

~~---SPRING 

FOLLOWER 

pump head. The diaphragm assembly (BuOrd 
No. 325357- 2) consists of a synthetic rubber disc 
riveted to a metal followe r. Place the spring on the 
new asseml>ly ,and secure the plug on the spring. 
Then, replace the cover. The cut-out switch should 
now be turned on, and the power unit pressure 
checked. If necessary, adjust the bypass ,·alve . N­

ting to deliver proper pressure. 

Piston Clearanoo : If the piston cap strikes the 
cylinder head, the diaphragm and follower piston 
should be removed, and the- piston spacer replaced 
with a thinner one. If the piston spacer unit con­
sists of a number o( spacers, removal of one or more 
may correct the difficulty. Spanner wrenches of the 
proper size for removal of the follower piston arc 
supplied only to tenders and repair stations where, 
the power unit should be sent for this adjustment. 

Air Pump Valves : If valve leakage is sus­
pected, first examine the output valve while it ii'" in 
place in the pump head. The ,·alve disc must 1 est 
e,·cnly and Lightly against its s\!at under pressure of 
the valve spring. It should have only a very slight 
sidewise movement. If this mo,·ement is excessive, 
the disc may slide to one side and allow leakage. 
Sidewise movement ca.n be observed by pressing a 
pencil eraser against tl1c disc. The valves are in :l 

crimped casing, and cannot be repaired; if def ec­
tivc, they must be replaced. 

Valve Replacement: To remove the output 
valve, unscrew it with a pin-type spanner wrench. 
Insert the" renewal valve over a new lead gasket. 
Assemble the pump and place it in operation (or a 
few minutes to allow it to warm up. Then, remove 
the head agai11, and drive the valve more tightly into 
place. Rcasseml>le, and check for operation. Span­
ner wrenches, particularly designed for the purpose, 
are supplied only to repair stations and tenders. A<l­
justmenl o ( individual valves should be done only by 
tender or repair station personnel. 

Ir leakage still exists, remove the inlet valve and 
inspect it in the same manner as the outlet valve. If 
it is defective, renew it as outlined above. 

Caution: W henever a valve is removed, 
whether or not it is renewed, a new lead gasket 

Figure 116.-By-Pass Valve Exploded View. must be used for re..'lssembly. 
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CUT - OUT SWITCH KNOB 

Figvre 117.--Fvse Block. 

Head Reassembly : Before replacing the pump 
head, see that the intake and exhaust port gaskets 
arc in place between the head and housing. _Set the 
pump head in pla~e so that the index pin which pro­
trudes from the head fits into the corresponding hole 
in the pump housing on the side near the pressure 
gage. Re-engage the anchor bolts iu the forks, 
checking to see that the washers are above the forks. 
Tighten the wing nuts evenly. 

Bea.rings: All bearings in the power unit arc 
grease-sealed and should not be dismantled. 

If the e1ectric motor becomes overheated, the con-

FRONT WINDOW 

rn~cting rod bearing ( running on the eccentric) may 
become hot and Jose its lubricant. l£ the motor r uns 
at abnormally high temperatures, the motor and 
connecting rod 'bearing should be replaced at a gun 
sight repair base .. 

Fuses : Access to the fuses and neon indicators 
(fig. n7) is accomplished by removing the crankcase 
cover on w hich t he power uni t cut-out switch is 
mounted. T his cover should be removed only for 
replacement of fuses, or for internal servicing. The 
field service tool, attached to the power unit, is used 
to loosen the four hexagon nuts on the cover. For 
removing fuses, a special fuse pul1er is provided in 
the spare parts box. 

Caution: Whenever any pa.rt of the power 
unit is opened, all ai.r pas.sa.ges and space$ avail­
able must be inspected and any dirt or other 
foreign mat ter re1noved. 

Fogge d W indows and Mirrors 

Fogged ~vindows and 1nirrors a re caused by mois­
ture in the air supply, or by oil film. Cleaning usu­
a lly requires removal of the front and rear windows, 
and should be done at a repair station. I f this is not 
practica:ble, and shipboard servicing is imperat ive, 
the following procedure is recommended : 

I. Defore removing the windows, attempt to 
clean them by replacing the drier cartridge. P ut the 

UPPER CASING 

GASKETS 
BEZEL 

GASKET 5.1...-__ .,..,_,, 

REAR WINDOW 

Figure 11 8.-Gvn Sight Windows, Exploded View. 
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power unil and sight i11 operation, and allow air to 
circulate for at least one hour. If this fails to clear 
the windows and mirrors, the windows must be re­
moved for deaning. 

2 . The sight is first removed from the gun or 
director and taken to a place where the air is clean 
and dry. 

Caution: Dan1p salt a ir must never be per­
mitted to enter the sight. 

3. Take out the screws around the windows (fig. 
u8); dismount the bezels (tnetal frames) and gas­
kets, and remove the windows. 

4. Wash the windows with a· clean solution of 
soap and water ; then, rinse them with clean water 
and wipe them dry with soft, lintless cloth. 

5. The e1evation mirror (transparent mirror) 
should be cleaned with a highly volatile petroleum 
distillate, such as petroleum ether, applied with a 
soft, lintless cloth, lens tissue, or a camel's hair 
brush. Extreme care must be taken to sec that the 
mirror is not tiuown out of adjustment. Because of 
its extremely delicate mounting, the elevation mirror 

should never be cleaned aboard ship except in ex­
treme e111ergency. The mirror must not be removed 
from its supports or turned on its pivots. 

Caution : Cleaning of the elevation mirror 
should be done in a 'varm place, so that the 
damping fluid will not become too viscous. Cold 
damping fluid holds the shaft rigid, ancl will 
cause distortion of the shaft if any torque is 
accidentally applied. 

6. The traverse mirror must never b'e cleaned on 
board ship. Do not drop cleaning fluid onto the 
traverse mirror. J[ clcauing is necessary, the sight 
should be sent to a guu sight repair station. 

7. When replacing the windows after cleaning, 
be sure that the gaskets and bezels are set up air­
tight. Reinstall the sight, and allow it to wann up 
for 30 minutes. Then, carry out all performance 
tests as outlined in chapter 8. 

Note: The installation of standby wiring fre­
quently resul ts in the sight being heated to oper­
ating temperatures for long periods of time. In new 
sights this may cause the windows to fog. Cleaning 
them a few times should eliminate this difficulty. 

108 RESTRICTED 



Trouble 

I. Pump does nol start when 
switch is turned on at power 
unit. 

2. Pump starts, but does not 
reach sufficient speed to dis­
connect motor starting wind­
ing, with consequent over­
heating. 

3. Pump starts, but reticle lamp 
does not light (when dim­
mer is turned up) . 

4. Pointer on power unit pres­
sure gage not within g reen 
sector on dial. 

5. Pressure reading (as checked 
with portal-le gage) is less 
than the value indicated by 
green sector of dial. 

. MAINTENANCE- CHECKS AND ADJUSTMENTS 

TROUBLE CHART 

Cause 

a. No current 1s supplied to 
power unil. 

b. Fuse in pump crankcase is 
blown. 

c. Starling switch in power unit 
is defective. 

a. Centrif ugal switch sticks. 

a. Reticle lamp is burned out. 
b., Connection in cable connect­

ing lamp to sight .is broken. 
c. Transformer 1s burned out. 

a. Pressure hose leaks. 
b. Air drier access cover leaks. 

c. Return hose from sight to 
pump is restricted. 

d. Pump diaphragm is defective. 
e. Rubber bushings between head 

and body of pump are de£ec­
tive. 

f. Bypass valve diaphragm 111 

head of unit is defective. 

g. Intake or output valve m 

hea<l is defective. 
h. Setting of bypass valve is i1~­

correct. 

a. Pump is not delivering at re­
quired pressure. 

b. Pressure hose leaks. 

c. Sight air filter screen is clog­
ged. 

RESTRICTED . 

Remedy 

a. Check ship's supply circuit. 
Check for open circuit in 
cable or broken cable, and re­
pair as necessary. 

b. Renew fuse. 

c. Renew switch. 

a. Adjust s wi tch. 

a. Replace lamp with spare. 
h. Check cable connections, and 

test cable. 
c. Check voltage across ' 'B" ancl 

"C" prongs in upper recep­
tacle on power unit . 

a. Check hose fittings. 
b. Check gasket, and tighten 

cover. 
e. Check for kinks. 

d. -Henew diaphragm. 
e. Renew ~ushings; they should 

protrude r/32 in., when pump 
head is removed. 

f . Obtain replacement diaphragm 
from repair station, and re­
place. 

g. Renew valve. 

h. Reset bypass valve. 

a. Sec remedies under 4 above. 

b. Check connections at power 
and sight. 

c. Remove and clean screen. 
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Trouble 

6. Power unil vibrates execs· 
sively. 

7. Switch on power unit docs 
not turn readily. 

8. Characteristic Time outside 
limits. 

9. Sticky reticle or excessive 
"dead zero." 

10. Excel;sivc range shift m 
train. 

11. l ncorrcct amount o( super· 
t•kvation. 

t .!.. Shaky reticle. 

13. Reticle shifts away from 
target as operator's head is 
moved slightly i11 front of 
sight window. 
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TROUBLE CHART (continued) 

Cause 

d. Power unit air drier is re­
stricted. 

c. Air pressure regulator selling 
is incorrect. 

Piston cap strikes cylinder 
head. 

Where shaft passes through 
leather packing in cover, sal t 
and dirt have accumulated. 

Thermoswitch is set for tem­
perature too high or too low. 

Jvli rror system or gyro has 
f riction. 

Range spring system of train 
gyro unit is out of adjust­
ment. 

H.angc spring adjustment of 
elevation gyro unit is faulty. 

Optical system is loose. 

Colimating lens is out of ad­
justment. 
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Remedy 

d. Hcmovc and clean. 

e. Hcset regulator. 

Adjust according to instruc­
t ions. 

Remove cover. Release allen 
setscrew. Remove kuol> from 
!>ha ft ; then remove shaft 
from cover. Clean shaft and 
leather packing; then lul-ri­
catc sha ft with vaseline. Re­
place parts. 

Reset thcnnoswitch. 

Gun sight must be overhauled 
al rep:iir station. 

Gun s ight must be adjusted 
at repair stat ion. 

Gun sight must be adjusted at 
repair station. 

Gun s ight must be adjusted at 
repair station. 

Gun s ight must be adjusted at 
repair station. 



Chapter 10 

TRA INING DEVICES 

se,·cral devices arc available lo aid in training 
personnel in the opera tion o f Gun Sight Mk r4. 
These devices provide practice in the smooth tracking 
required for success( ul use of the gun Sight, and 
some or them will permit a degree of practice in 
range setting. IIowever, these devices merely sup­
plement tracking practice on actual aircraft and 
firing practice at targets, and can in no way be con­
s idered to supplant them. lncluded in this chapter 
are brief descriptions of the following devices : 

1. Check sight 

2. ·Calibration and Tr::i ining F ixture 1\fk I Mod o 

4 . 

6. 

Dcmo11stratio11 rate gyro 

Gunnery Trainer M:lc r 

Gunnery Trai11er Mk 3 

Gunnery Trainer Mk S 

Check Sight 
A check sight is available to enable a check to be 

made on the accuracy of tracking during training. 
Using this attachment, the instructor secs the reticle 

-HOOK CLAMPS~--~-~· 

U-FRAME 

·~tt--TRANSPARENT 

I 
i 
~. 

f 
L SPRING CLAMPS---'------' 

Figure 119.-Check Sight. 

MIRROR 

. ' 

_j 

and target exactly as it is seen by the gunner during 
the tracking run. 

The check sight consists of a U-frame or box in 
which is located a clear g~ass mirror, set at an angle 
of 45° with the line of sight (figures I 19 and r 20) . 

Standing to the left of the gun sight, the instructor 
sees both reticle and target by reflection from the 
check sight mirror. The gunner looks directly 
through the mirror and sees the reticle and target 
exactly as if there were no check sight installed. 
The check sight may be installed on Gun Sight :Vlk 
r 4 l\fod 15 ( figure 12.r), and tracking accuracy 
observed by an inst ructor looking down from above 
the gun s ight. 

It is not practicable tc> use lhe check sight dur i11g 
firing runs on the 20-111111 guu because of excessive 
vibration, but it may be used err ec:ti vely on Gun 
Director Mk 51 Mod 2 during firing runs where 
large lead angles are not involved. 

The check sight is fitted with two hook clamps 
on its top edge, inserted in the recesses in the top 
of the rear window bezel ring. 

HOOK ClAMPS 
REAR WINDOW 
OF GUN SIGHT 

1 

'-'-..,......<.~""- S!RING CLA'MPJ 

figure 120.-Check Sight· Moun/ej. 
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Figure 1 21 .-Check Sight on Mod 15 Gun Sight. 

A spring clamp on the bottom edge of the check 

sight is then snapped into the recesses at the bottom 

behind the bezel ring. T his holds the check sight in 

place. It is important to Joe.ale properly the upper 

hole clamps !n their groove, so the check sight will 

properly line up with the line of sight. 

Calibration and Training Fixture Mk I Mod 0 

Calibration and Tra ining F ixture Mk I ?vfod O 

is a framework attached to U1e gun sight over the 

r ront window. ( See figure 94.) Instructions for 

installation appear in chapter 8. I t support:; a dish­

shaped receptacle in front of the sight which may 

be either the Field T est Scale (described in chapter 

8) or a special t raining scale on which are realistic 

plane silhouettes against a background of colored 
sky (figure 1 zz) . On this, the target planes are 

accurately drawn to scale, and their identi fication 

and range noted at the edge of the field of view. 

i\ collimating lens is located between the front 

window and the scale sup.port. I ts purpose is to 
focus the c.lish al infinity, thereby eliminating para!-

lax, the apparent motion between the reticle and the 

target. 

O n the Field Test Scale a number of ·black dots 

are spaced at 100-nlil intervals, vertically, horizon­

tally, and at 45° angles in each quadrant. T racking 

practice can be accomplished with this scale by re-. 
quiring the ·gunner to operate the g un at an angular 

rate which will hold the reticle centered on a desig­

nated dot. 

To hold the reticle at a fi xed distance from center, 

the gun sight must be moved smoothly and continu­

ously to establish a definite and constant lead angle. 

The magnitude of this angle must be proportional 
to the distance of the designated dot from the optical 

axis of the system. T he reticle will remain on the 

designated dot only if the proper angular rate is 

steadily maintained. Combined with the use of the 
check sight, tllis demonstrates the effect of uneven 

operation of the gun and improper body motion, 

and affo rds a simple method of checking the point­
er's understanding of the principles of operating the 

gun sight. 

To maintain continued interest in such p ractice, 

the field test scale can be replaced by the training 
scale which shows realistic targets and background. 

T his not only gives practice in tracking, but at the 

same time gives the impression of tracking at di!Icr­

ent ranges. 

l t is recommended that the range setter be used 
in conjunction with this practice, and that he be 

required to set changes in range during the practice 

runs. This will more nearly approximate condi tions 

during an actual run, so that the gunner will become 

familiar with the action of the reticle when range 

is changed. 

There are two major drawbacks to the use of the 
Calibration and Training F ixture for training pur­

poses. One drawback is that because the fixture is 
actually installed on the gun sight, it is not inde­

pendent of the motion of the ship as would be true 

of an actual target. Thus, no practice is given in 

tal<ing out roll and pitch of own ship. T he other 
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Figure 1 22.-The Training Scale. 

drawback is that the direct ion of slewing the guu to 

get on target must be opposite that necessary with 

. an actual target. 

If the target plane on the training scale is ap­

proaching from the right side of the sca le center, 

normally the gun would have to be s lewed right to 

reach it, but here it is necessary to develop a lead 

angle to the right to make the reticle reach the target. 

This will require establishing the required angular 

rate to the left. The reverse will be necessary for 

a target apparently approaching from the left. Thus 

it can be seen that one must lead ofT in tl 1c "wrong" 

direction to hold the reticle on the target. Once the 

reticle is on target, the direction of tracking is cor­

rect for incoming targets . 

Since l:he pri111nry pu rpose of the t raining fixt ure 

is to develop 1nuscular coordination required to ac­

complish accurate tracking, it is believed that this 

will not do serious "damage" to the training of new 

personnel, particularly if "dry" tracking of actual 

targets is interspersed frequently. Co-ordination of 

body motion is the foundation of smooth t racking 
which is the heart of successfu l operation o f Gun 

Sight Mk t4. 
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INDICATOR DIAL 
' " 

:--- GIMBAL • 

RANGE SPRINGS 

RANGE DIAL 

Figvrc 123.-Demonstrotion Rote Gyro, Front View. 

Demonstration Rate Gyro 

To present visu::tlly the action of a rate gyro in 
me::tsuring angular rates, a demonstration rate gyro 
has been designed and produced in small quantities. 

lL consists o( a gyro rotor mounted in a g imbal 
and atlachc<l to a portable base (figs. 123 and 124). 
The gyro can be spun at a fairly high sp<..'Cd by 
wrapping a cord around the spin a.xJc o f the gyro 
and pulling it olT rapidly. Cantilever restraining 
springs arc attached at the fo rward end of the 
gyro, and a damping disc and superelcvation weight 
at the other end. A pointer and scale a re p rovided 
to indicate tbe angle of precession. 

The limits of precession arc not restricted to 20 ° 

as in the gun sight gyro, 30° on either side lieing al­
lowed for demonstration purposes. 

A reticle lamp, reticle, and two mirro rs are pro­
,·idcd to simulate the optical system of the gun sight. 
The first 111i rrur is controlled by the precession o{ 

the gyro, and the second is adjustable by hand to 
throw the reticle image on the ground g lass o{ the 
scale. 

The tension of the restraining sprin~s can be ad­
justed by a range knob to illustrate the change m 
angle of precession with change in range. 

To operate the gyro as a traverse gyro, the rotor 
is first st~u"Le<l spinning. Then, holding the entire 
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RETICLE LAMP FILAMENT SWITCH 

Figure 124.-Demonslration Rate Gyro, Rear View. 

assembly hy the two handles, the de111ons lrator turns 
his body to app1y an angular rate in traverse. From 
the scale it can be seen that the amount of gyro 
precession varies with the rate at which the body is 
turned. 

To demonstrate the action o f the elevation gyro, 
the demonstration unit can be turned on its side, 
and the entire unit given an angular rate by using 
the shoulcters as a pivot point. 

The action of the supereleYation weight can be 
best studied with the gyro rotor not spinning. 
Changing the range setting will illustrate the change 
in tilt procturcd by the superelevation weight with a 
chang·c in range. Elevating the unit frou1 horizontal 

to 90 degrees will show how superelcvation varies 
with the angle of elevation. 

Gunnery Trainer Mk I 

V\lhil<: Gu1111cry T ra iner Mk r ( fonnerly },lachinc 
Guo Tra.iucr Nlk 1) w;ts o riginally designed to pro­
\'ide t ra i11 iug in the use of the 50 cal. antiaircraft 
machine guu, Ordalt 2013 provides a means of in­
~talling 20-111111 shoulder yokes and a trigger as­
sembly and au adapter, to permit use of Gun Sight 
~1k 14 on the trainer gun. · 

Detailed information on Gunnery Trainer i\lfk I 

appear m 01' 973 and in NA VORD OD's 20 13, 

2165, and 2166. 
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Three-dimensional mot ion picture equipment proj­
ects target scenes on a screen and reproduces bat­
·tle noises through a loud-speaker. The pointer under 
training operates a special trainer gun which, w.hen 
the firing key is pressed, projects a spot of light on 
the screen at every third shot, to simulate tracers. 
By wear ing special polarizing glasses, the pointer 
sees the battle scene and tracers in three dimen­
sions. 

Provision is made for automatic counting of 
rounds fired and hits scored. NAVORD OD 2 166 

provides fo r installation o[ an interval timer, the pur­
pose of w'hich is to simula:te the actual intervals re­
quired to empty a 20-mm magazine and reload the 

·gun. 

Gunnery T rainer Mk 1 is designed fo r shore use 
where space is available for its installation. 

Gunnery Trainer Mk 3 
Gunnery Trainer :Mk 3 is a motion pictu re de­

vice used in conjm1ctio11 with actual directors and 
20-111111 mounLs to provide training in the use of 
Gun Sight l\11k 14 and 20-mm Sight l\:lk 4. Detailed 
information on this trainer appears in OP 1200. 

Realistic target scenes are proje~ted upon a 
screen, and comhat noises are reproduced by nleans 
of dual 16-mm sound motion piliure projectors. 
One projector presents the baltlc scenes with ap­
propriate sound effects, and t he other p rojects a 
spot of light on the screen to indicate the proper 
point of aim, shows the correct range for each tar­
get, and carries -a sound track ·Of gun fire which is 
heard when the gun or dfrector is fired. 

A photoelectric cell, mounted parallel to the gun 
sight, receives reflected light from the point of aim 
spot on the screen when the gun is correctly aimed. 
An infra-red dowser can be operated by the instruc­
tor so that t'he point oi aim spol is invisible with­
out affei:ting operation of the scoring system. One 
dial registers the number of rounds fired, and an­
other dial registers the number of hits nlade. 

• There are eight modifications of Gunnery Trainer 
M'k 3. !Ylods r, 2 , 3, 4, and 7 are designed for shore 
instaJlations where sufficient clearance is available 
for the installation of an inclined overhead ~creen 
as well as a vertical screen. 1V1ods S and 6 are for 

shipboard use where there is not enough clearance 
to permit the use of the overhead screen. Pertinent 
data regarding the various Mods of Gunnery Train­
er 1-Ik 3 are given in table 7. 

Gunnery Trainer Mk 5 Mod I 
Gunnery Tl'ainer Mk 5 :M.od r is a modification of 

Gun Sight Mk 14 N1od 8, altered to provide training 
in the use of Gun Sight 11k 14. It provides for the 
pro jectio11 of a synthetic target into the field of view 
and has an automatic scoring device which gives an 
indication of the accuracy of tracking. It can be 
used -wherever a Gun Sight Mk 14 can be installed, 
thus providing for training either with Gun Director 
Ivik 51 Mod 2 , or with a 20-mm antiaircraft mo~nt. 
For detailed information on Gunnery T rainer Mk 5 
1'Iod r , see OP 1263. A course and control box at­
tached to the top of the altered Gun Sight Mk 14 
Nfod 8 provides for the projection of a spot of light 
into the optical system o f the sight to simulate a tar­
get, and also carries counters which record the num­
ber of shots fi red and hi ts scored. 

By means of an additional transparent mirror 
placed in the line of sight, the simulated target is 
caused to move through any of five previously de­
termined courses, each of which lasts for approxi­
mately 20 seconds. 

A range dial indicates to the range setter the cor­
rect range for any instant during each course, thus 
providing him with practice ln smooth operation. 
Variations from the fi ve basic courses can be made 
by setting ranges which differ from those shown on 
the r.ange dial. 

By means of a switch, it is possible to stop the 
motion o f the simulated target at any point in its 
course, thus providing training in tracking at con­
stant angular rates similar to that available with the 
Training Scale. An optional time delay of two sec­
onds .in scoring may be cut in with a switch to simu­
late the solution time which would be required when 
using an· actual Gun Sight Mk I 4. 

Gunnery Trainer Mk 5 is particularly adapted to 
use on shipboard, since no dark room facilities are 
required, and it may be mounted wherever a Gun 
Sight Mk r4 can be installed. No greater size of 
working circle is required for its use with either 
Gun Director Mk sr Mod 2, or the 20-mm mount. 

116 RESTRICTED 



TRAINING DEVICES 

Table 7 

MODIFICATIONS OF GUNNERY TRAINER MK 3 

Mod Used with 

0 .................... .. ........ . ... .. ....... . . . 

1. Two 2 0 -111111 Mounts l\tk 10, 20-111111 Sight l\1Ik 4. 

z. Two 20-mm Mounts 1\-fk 10, Gun Sight l\Ik 14 l\ifod 
2 or 6. 

Ship or shore 

Shore 

• 

Shore 

3. Two Gun Directors l\ifk 51 Motl 2, ·Gun Sight lVlk 14 Shore ..... . 
Mod 2 or 6. 

4. Gun D irector Mk 51 'l\1Io<I z and r 20-mm Mount Shore .... . . 
Mk Jo, Gun Sight iVIk r4 lvlod 2 or 6. 

5. Gun Director l\-lk 5 I Mod 2, Gun Sight l\lk 14 Mod Ship ....... . 
2 or 6. 

Space requirements 

(Experimental) 

.Height 160 ft. 
\'\!id th 12 ft. 
Length 20 ft. 

Height r60 ft. 
vVidlh r2 ft. 
Length 20 ft. 

Height 16,0 ft. 
vVidth 12 ft. 
Length 20 ft. 

Height 160 ft. 
vVidLh 12 ft. 
Length 20 ft. 

Height 7 ft. 
\Vidth IO ft. 
( Minimum · access width 26 in. ) 
Length 18 ft. 

6. 20-mm .l\1ount Mk 10, Gun Sight Mk 14 Mod 2 or 6. Ship . . . . . . . . I-Icight 7 ft. 

7. 40-mm Mounl Mk 4, 40-111111 Sight Mk 6. 

\.Vidth l 0 f t. 
( Minimum access width 26 in.) 
Length J8 ft. 

Shore . . . . . . Height i6,0 ft. 
\Vidth I 2 ft. 
Length 20 ft. 

Note: An adapter is avai lable which p ermits 111ou11ting the carriage cradle a nd shoulder rest of the 20-mm gun on 
the director pedesta l of Mod 5, permitt ing training in the use of both gun and director. 

For instruction in training with Gunnery Trainer 
Mk 3 lvlods 2 and 3, see NavPers 16o40, Drill Man­
ual for Bureau of Ordnance Gunnery Trainer Mk 
3 Mod 2, and NavPers 16o41, Drill l\ifanual for 
Bureau of Ordnance Gunnery Trainer Mk 3 Mod 3. 

Training Aids 
The following information on t raining aids has 

been supplied by the Bureau of Naval Personnel. 
Training aids and suggestions for using them effec­

. tively may be obtained from Training Aids Sections 
and Libraries. Training Aids Utilization Officers 

should be consulted concerning the selection and 
utilization of training aids. 

Training Films 
MN- 1549-Operation of Gun Sight fl1k 14 

Explains construction and operation of Gun Sight 
Mk r4. Pictures sight mounted on 20-mm gun, but 
most of film applies equally to sight installation on 
Gun Director Mk 51. Straight photography, with 
many close-ups, shows details of construction and 
use of sight. U ses animation to e."<pla in lead angle, 
fixed range, and types of tracking. Employs sun-
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plificd and enlarged model to explain and demon­
strate action of gyro and function of range handle. 
Rated as excellent by instructors. Especially good 
for beginners. Extensively used by the Acct. 

SN- 1727 A-Gun Sight Mark i4-Thcory and 
General Description 

Explains the problem sight 1nust sol vc to secure 
lead angels in traverse and elevation (or gu~s. Ele­
ments of gunnery problem presented through series 
of diagrams, and simple problem solved. film ex­
plains how movement of traverse elevation mirror 
within sight alters position of reticle within field 
of vision. Extensively used by the fleet. 

SN- 172713-Gun Sight ).fark 14- Underlying 
Principles of Gun Sight Mark 14-Act·ion o f the 
Gyro Units (Traverse) 

Contains !-lcries of schematic cli;gra111s illustrating 
principles of Sight Mk 14 with explanatory com­
ments. Covers theory of gyroscope (traverse) in 
computing lrad angle. rotor and axis-of-rotation 
response of gyro to rotation, t racking targd, and 
action of precession unit. Rated as rxcellcnt by 
instructors. Extensively used by the fleet. 

SN- 1727C- Gun S ight Mark 14 - Underlying 
P rinciples of Gun Sight J\Iark 14 - 1\ cl icm s of the 
Gyro Units (Elevation) 

Series of schematic diagrams illustr.nt i11g theory 
of elevation, supcrcleYation, range springs, and 
range input in Sight ~fk 14, with explanatory com­
ments. Covers elevation gyro installation, operation . 
comparison with traverse gyro, computing angle, 
and efT ect of superelevation on train. Supplementary 
comments by instructor will improve the effective­
ness of film. Used by the fleet. 

SN- 1727D- Gun Sight Mark 14- J\Iechanical 
Construction (Sight U nit) 

Shows mcC'hanical construction of Gun Sight ~1k 
14 and explains rotor weights, damping system, air 
nozzle, gyro casing, gimbal frame, and assembly 

sha ft and mounting. Also shows installation of 
traverse and elevation and gyro units in sight case. 
Rated as excellent by instructors. Used by the fleet. 

SN- 1727E-Gun Sight rviark r4- Mechanical 
Operation (Power U nit) 

Traces flow of air ).hrough power unit and gun 
sig:ht, explaining funct ion of: pump, air drier, filter, 
healer, pressure regulator, vacuum relief valve, and 
compound gage. Explains wiring o( various units 
in electrical system. Not highly recommended by 
instructors; may have some special ized training value 
to the fleet. 

SN- 1727F-Gun S ight Mark 14- J\1echanical 
Operation 

Outlines duties of ·handwheel opera tor, leader, 
range setter, and gunner. Explains procedure and 
necessity for warming before operating, adjusting 
ret icle to urightne:.s of sky, t racking target, range 
setting, and handling of spot knobs. Proper method 
of securing the gu11 and sight after use is explained. 
Rated as excellent by instructors. (Duplicates )[N­

I 549 to so111e extent.) Used by the fleet. 

SN- l 727G-Gun S ight l'.11ark 14 - JV(ainten:'lncc 

Explains procedure for daily checks, how to hore­
sight check, and how to 111akc t ime test fo r both 
u-aversc a11cl elevation. Proper method o{ raising 
and lowering temperat urc in sight, and procedure 
for maintcn:'lncc and re1>laccmenl of various parts 
also shown. Used by the fleet. 

Other Aids 

NavPcrs 70229R-Gun Sight J\fark 14 Chart 
Schematic drawing (30 in. x 30 in.) showing me­

chanical details of Gun Sight Mk 14. Useful lo 
illust rate functiona l operations of sight. 
Gun Sight Mark 11- 0pcrator's Bulletin 

Illustrated booklet 45 pages (40 in. x 70 in.) 
containing instructions for operation of Gun Sight 
~Ik 14. P ublished by Sperry Gyroscope Co., for 
U . S. Kavy. 
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Chapter 11 

APPENDIX 

GLOSSARY OF TERMS AND DEFINITIONS 

Ballistics 
Internal: Pertaining to the properties of motion 

of a projc;ctilc while within its gun barrel. 

External: Pertaining to the properties of motion 
of a projectile from the time it lea\'eS the gun barrel 
unril completion of its Aight. 

Ballistic Correction Angle 
The angle applied to the line of fire-in traverse or 

elevation, -or bolh, lo correct for the effect of ex­
ternal innuences on the trajectory or the projectile. 

Bearing 
1'rue: The position of an object from own ship, 

stated in terms or the angle between true North and 
a line from own ship 10 the object. The angle is 
mc-.isured in the horizontal plane clockwise £ rom 
true North. 

• 
Relative: The position of an object £ rom own 

ship, stated in terms of the angle between own 
ship 's bow and ;1 li iH.: from own s hip 10 tile object. 
The angle is measured in the deck plane clockwise 
from own ship's bow. 

Cantilever Spring 
A flat spring supported at one end only. 

Collimate 
To render rays of I ight parallel by use of a lens 

or other optical system. 

Damping 
See Smoothing. The result of employment of a 

damping mechanism. 

Deck Plane 
The plane in which is contained the deck of own 

ship. This plane moves with roll and pitch of the 
ship. 

• 

Direct (Undisturbed) Line of Sight 
The principle of -operation of a gun sight in \\'hich 

the optical refe rence point of the sight is fixed in 
its relation to the sight housing, and the a.xis o £ the 
housing coincides with the line o [ sight. 

Gun train ancl elevation orders <tre determined 
external to the sight. 

Director Elevation 
The elevation of the mechanical axis of the di­

rector above the deck plane, measured in a plane 
perpendicular to the deck plane, and containing that 
axis. 

Director Train 
The angle between the fore-and-aft line of own 

ship and the mechanical axis of the director, meas­
ured in the deck plane clockwise from own ship's 
bow. 

Disturbed Line of Sight 
The principle or operation of a gun sight in which 

the optical re ference point which determines the line 
of sight, is caused to lag behind the gun sight !mus­
ing by amounts equal to lead angles, so th:it thr po­
sition o r the housing indicates gun train and l'lcva­
tion orders. 
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Drift 
T he ballistic deviation of the projc.-ctile to the 

righl during its flight, caused by the gyroscopic re­
action of the projectile to the efTect o f air resistance 
and gravity. 

Elevation Plane 
Of Target : /I. vert ital plane which includes the 

line of sight. 

Of Gun or Director: . ..\ plane perpendicular to 
the deck plane which includes the line of fire or t11c 
gun, or the mechanical axis of the di rector. 

In a disturbed system, the elevation planes or the 
gun and director arc the same, except for paralla..x. 
ln a dire~t syste111, the elevation planes of the targN 
and director both contain the line of sight. 

Future Position 
The position ia space which a target may be ex­

pected to occupy after t he time of Right of the pro­
jectile. 

Gimbal 
A device for suspending an object in such a man­

ner that it will have freedom of motion in two per­
pendicular planes. Suspending an object in a gimbal 
S)'Stelll ( t \VO gimbals) permits it to have f rccdom 
of motion in three mutually perpendicular plane!'. 

Gu.n Elevation Order 
The angle of elevation o f the line of fire a.hove 

the deck plane, n1easurcd in the elevation plane of 
the gun. 

Gun Train Order 
T he angle between a plane, perpendicular to the 

deck plane, containing the rorc·and- art axis of the 
ship and the elcvaliou plane of the gun, measured 
in the deck plane clockwise froni the ship's bow. 

Gyroscope 
A rapidly spinning wheel, mounted in a gimbal 

system, which has the properly of maintaining its 

orientation in space, regardless of the position of 
the ginibal system. 

Horizontal Plane 
T he horizontal plane al any point on the carth"s 

surface is the plane tangent to the earth's surface 
at that point; or, any plane parallel to that plane. 

Lead Angles 
Prediction L ead Angle: The angle between the 

line of sight and a line from the director Lo the r uturc 
position measured in the prediction plane. 

E leva t ion 1'argel L ead A ngle: The angle of 
lead in the elevation plane of the gun required be­
cause o f the component o[ target motion in eleva­
tion. 

Traverse 'l'arget J\'fotion Le:ad A ngle : The 
lead angle in the traverse plane required because of 
the component of target motion in traverse. 

Elevation L ead A ng le: The lead angle com­
posed o ( elevation ta1·gct motion lead augle and 
ballistic correction angle in elevation. 

Travers e Lead Angle: The lead angle com­
posed or traverse target motion lead angle and 
ballistic correction angle in t raverse. 

Line of Fire • 
T he line along which the gun is pointed. 

Line oi Sight 
The line from the int erscction of the gun sight 

train and elevation axes to the present position of the 
target. 

Mil 
T he angle subtended by a chord o f one yard length 

a t a radius o f 1,000 yards. 

Parallax 
Horizontal : T he horizontal linear distance be­

tween the intersection or the gun axes and the inter­
section of its gun sight axes. whether the gun sight 
be located on the gun itself or on a director. 
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Vertical: The \·ertical linear distance between 
the intersection of the gun axes and the intersection 
of its gun sight axes, whether the gun sight is located 
on the gun itself or on a director. 

Optical: The distance between the plane in which 
the reticle o ( a gu11 sight is focused and the plane in 
which the target lies, or in which the target image is 
iocused. If these two planes do not coincide, move­
ment of the eye will cause apparent relative move­
ment between the reticle and the target. 

Pitch 
'l11c angle between the horizontal plane and the 

deck plane measured in a vertical plane containing 
the forc-and-a[t line of the ship. 'l;his angle is 
caused by rotation of the deck plane about its 
alhwartships a.xis and is positive when above Llie 
horizontal plane and negative when below. 
Precession , 

The gyroscopic phenomena because of which a 
gyro will rotate about one gimbal axis lo align its 
spin axis with the second gimbal axis whenever a 
torque is applied about the second gimbal axis. 

Prediction Plane 
• The plane containing, at any instant, the line be-

tween gun sight and target, and the line tangent to 
the line o[ flight of the target at its present position. 

Prediction Time 
The ra tio between the lead angle to future posi­

tion and the instantaneous angular rate of motion of 
the targel. The ratio has the dimension of time. 
In practice, an average prediction time for all courses 
at the same range is usecl, 1·hus permitting elevation 
and traverse target motion lead angles lo be deter­
mined from the product of instantaneous angular rate 
in each plane and prediction time. 

Present Position 
The position in space which the target occupies at 

the instant of firing. 1t is generally fixed in terms 
of bcari11g, elevation, and range. 

APPENDIX 

Range 

T he linear distance, in yards, between the inter­
section of the gun sight axes and the target. Pre!'ent 
range is the distance to present position; future 
range is the distance to future position. 

Range Rate 

The time rate of change of range along the line 
of sight in yards per second or knots. It is negative 
when range is decreasing, and .positive when it is 
increasing. 

Reticle 
The optical reference point within a gun sigh~ 

which est<iblishes the optical axis of the sight or the 
line of sight. 

Roll 

The angle between the deck plane and the hori­
zontal plane, measured in a vertical plane containing 
the athwartships axis of the shi p. This angle is 
caused by rotation of the deck plane about its forc­
and-a [t axis; it is positive when above the horizontal 
plane, and negative when it is below the horizontal 
plane. 

Smoothing 
The effect of a mechanism <lesigncd to reduce the 

error caused by introduction of false angular rates 
of tracking. In a disturbed system, it also has the 
effect of reducing the amplitucle of motion of the 
reticle which may be transmitted to it by uneven or 
jerky tracking. 

Solution Time 

The time required for any error which may exist, 
at the beginning of steady tracking, to fall to two 
percent of its initial value. This represents the 
length of time which a target must be tracked before 
a solution can be considered accurate enough to 
commence firing. 
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Superelevation 

The angle of correclion, in elevation, which must 
be applied lo the line of fire to allow for the effect of 
gravity on lhc projectile during its flight. 

Time of Fli9ht 

Of Projectile : The time required for the projec­
tile to t ravel from the gun to the future position of 
the target. 

Of Target : The time required for the target to 
traY<'I from its present to its futu re position. 

These two times of Aight must be equal for a hit 
to be scored. 

Trajectory 

The path in space followed by the projectile in its 
flight from gun to target. 

Traverse Plane 

A slant plane cont:uning the gun or gun sight 
trunnion axis. In this pamphlet, the traverse plane 
is considered as containing also the present position 
of the target. 

Torque 

The product o f a lever arm distance and a force 
which causes rotation of an object or system. 

Vertical Plane 

A plane perpendicular to the horizontal plane. 

Yaw 

T he ang le ' of rotation of the fore-and-a ft li ne of 
the ship about the vertical axis of the ship, 111e;isured 
in the horizontal plane. 

APPLICABLE PUBLICATIONS 

The following publications, including, Ordalts re­
late to Gun Sight l\fk 14. 

OD 4369 P;irt T- Overhaul Manual, Gun Sight 
Mk 14 Mods 2, 3, 4, 9, ro, and tr 

OD 4309 Part JI-Overhaul 1\lfanual, Gun S ight 
Mk r4 Mods 6, 7, 8, 12, 13 , and 14 

On 4424-\.1111 Director 1Jk 51 Mod 2 

OD 4429-Gnn Sight lvlk i 4 Mods 2, 3, 4, 9, 10, 

and II 

OP 973-1\fachine Gun Trainer Mk 1 

OP 12oo-Gunnery Trainer Mk 3 
OP 1263.....,Cunnery Trainer Mk 5 ~Iod I 

NA VORD on i r86-l\1ounting Pads for 20-

mm M 0 11 111· • 

Navl'c1·i; 16o40-Drill Manual for Bureau of 
Ordnance Gunnery Trainer l\ifark 3 l\1od 2 

NavPcrs J6o41 - Drill :M.anual for Bureau of 
O rdnance Gum1ery Trainer Mark 3 l\1od 2 
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PARTS LIST 

The following list ( Table 8) incl udes Uureau of Ordnance N umbers for lhe 

major units of Gun S ight i\1k 14 equipment as shipped for each mod. Table 9 

is a. liSt of overall sizes and weights of the various units as packed for shipment. 

Table 8 

GUN SIGHT MK 14 EQUIPMENT 

Bureau of Ordnance Numbers 

For 20-mm gun For I. I-in. gun For 40-mm gun 

Gun Sight i\1k r 4 Mod 6 ............. . . 

Gun Sight l\llk 14 1v1ocl 7 . ............ . . 

Gun Sight ~Ik 14 fv!od 8 . ........... .. . 

3257 13- - 1 or 
325713- A- r 

• 
325713- - ror 
325713-A-r 

325715- - 1 or 
325715- A- r 

Each of the above J3u0 rd nmnhcrs covers the complete G un Sight Asse1~1bly and 
the following addit ional parts: 

A ir f losc-2 (Sight to P ower Unit) . ... . 
E lectric Cable (Sight to Power Unit) ... . 
E lectric Cable (l'ower Unit lo Source) .. . 
Boresighl Tube Assembly ............. . 
Gun S ight Carrying Case ......... . ... . 
P0\\1er l .J 11it ............ , , , . , .. , ... , , . 

Accessories .................. .. ... .. . 
T his number includes the following items: 
Gun Sight Bracket and attaching hard-

ware ............... · · · · · · · · · · · · · · · 
Gun Sight Bracket, detail ........... .. . 

Power Unit Bracket, detail . ....... .. .. . . 
Cable and H ose Supporting Bracket ... . . 
Spare Parts Box and Parts .. . . . ...... . 

32555sr - I 

325559- - 2 

325352- -l 

325916-1 
325916- - l 

325351- -1 or 
325351- A- r 

325416- - 1 

325341- - 1 

325342- - 1 or 
325345- - 1 

3254.17- - I 

325560- - I 

325728- - T 

RESTRICTED 

32541 2- - 2 
325412- - ! 

325407- - 3 
325951- -l 

325351- -I or 
325351- A-1 

325739- - r 

325412- - 1 

325407- -3 
325941- - I 

325351- -r or 
325351-A-r 

325730- _ , 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 

GUN SIGHT MK 14 EQUIPMENT (continued) 

Bureau of Ordnance Numbers 

For 3-in. 
50 cal. guns 

Gun Sigli t J\1k 14 fvfod 12.. . . .... . .... 325962- - I or 
325962-A-1 

For 5-in. 
25 cal. guns 

Gun Sight i\1k 14 Mod 13. . . . . . . . . . . . . 325963- - I or 
325963- A- 1 

For 5-in. 
38 cal. guns 

Gun Sight 1'1k 14 l\1od 14. . . . . . . . . . . . . 325964- - 1 

325964- A- 1 

Each of the above BuOrd numbers covers the complete Gun Sight Assembly and the following additional 
parts : 

Air Hose (2) (Sight to Power U nit) ... . 
• 

325412- - 2 s:25412- - 2 

E lectric ·Cable (Sight to Power U nit) .. . . 325412- - I 325412- -I 

Boresight Tube Assembly ........... .. . 325407- - 3 325407- - 3 

Gun Sight Carrying Case ........... . . . . 325951- - r 325951- - r 

Power Unit . .. ........... . .. . .... . .. . 325351- -1 or 325351- - r or 
325351- A- 1 32535c- A- r 

Spare Parts Box and Parts ....... . : .. . 325861·- -r 325809- - I 

Gun Sight rvfk 14 l\1od 15 .... . ......... . . .............. . ._ . . . . . ... ........ . 

325412- -2 

3254r2- - i 

325407- -3 

32595 r- - I 

325351- - 1 or 

325351- A-r 

32581 3- - r 

For 40..mm gun 

326r47- 1 

The above BuOrcl number covers the complete Gun . Sight Assembly and the following audi tio11:1.I parts: 

Air :Hose (2) ( Sight to Power Unit) ............. . ................... . ... . 

Electric Cable (Sight to Power Unit) ............ . . .. .... . . .... .. ... .... . . . 

Electric CaNe (Source to .Power U nit) .................................... . 

Boresight T ube Assembly .... . ... .. .. ... .. ...... . . . . ..................... . 

Gun Sight Carrying Case . . ... . .... .. ... .. ........... . ... . ............ . .. . 

P-0wer Unit . . . .......... . ..... .. .. .... .. ..... . .... .................... . 

Spare Parts Assembly . . .... .. .... _ ..... . . ...... . .... .. . .... .. ... ........ . 

Spare Parts Box . . . .... . . . . ..... . ... . .. ..... . ...... . . . .. . ............. . 
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326r52-5 

32G152- 1 

326164- I 

325407- 3 

326r53-r 

325351-1 

326167-2 

326168- 1 



Table 9 

GUN SIGHT MARK 14-WEIGHTS AND OVER-ALL DIMENSIONS 

v\I eight 
(lb.) 

Equipment, Complete, in Carton . . . . . . . . 236 

Gun Sight, Complete, in Carton . . . . . . . . 63,Yi 

Gun Sight, Less Carton i11 Case . . . . . . . . 54 

Gun Sight Only ............... - - .. .. - 35 

Boresight Tube Only . . . . . . . . . . . . . . . . . Yz 
-

Pu111p, Complete, in Carton . . . . . . . . . . . . 58 

Pump, Less Carton . . . . . . . . . . . . . . . . . . . ~7 Yi 

Accessories, Complete, in Carton . . . . . . . 64 

Pump llrackct Only ................. - 35~ 

Sight Bracket Only . . . . . . . . . . . . . . . . . . . 12 

Cable Bracket Only 

Hardware (3 bags) 

lioscs and Cables, Complete, in Carton . . 8 

Hose" and Cables Only . . . . . . . . . . . . . . . 5~ 

Ship's Spares Box, Comµlc te . . . . . . . . . . 23 

Mod 6 

Length 
(in.) 

2 1 :Y.I 

I I 

201 o/iG 

15%a 

21 y.I 

20,Yi 

81 Yi.a 

13.)4 

21 y.I 

21.)4 

Mods 7, 8, 12, 13, 14 and 15 

Equipment, Complete, Ill Carton (In-
eludes I tern~ r, 2, 5, 7 only) .. ... ... 172 38}:1 

Hoses and Cable:;, in Carton ...... . ... . 7.)4 21 y.I 

Jloses and Cables. less C."\rton .... . . .. .. 5 ...... 

RESTRICTED 

Width 
(in.) 

22.)4 

7 

5.Yi 
10Ys 

4%:.: 

21~ 

9o/i 6 

. ..... 

• 

Height 
( in.) 

21 

r4 

n }ll 

o/ia 

r6Ys 

5Ys 

200 

sf\\ 
. .... . 
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GUN SIGHT MARK 14 MODS 6, 7, 8, 12, 13, 14, 15 

SPARE PARTS LIST 

The following spare parts arc delivered with each Gun Sight ~lk 14 unit for shipboard use. 

Table 10 
GUN SIGHT MK 14 SPARE PARTS 

Name of piece 

Lamp Rase Assembly .. . ........ . .. . . . 

\Vash<'r ....... ......... . .......... . 

Gasket Receptacle ................. . 
Screw-Rheostat Knob ........... .... . 

Lamp-Reticle . . ............... .... . 

Gask<~t-Rear \Yindow Re~ainer ... . •... 
\Nindow-Rear ... ... .. .... .... . .... . 

\Vindow-Front ............... ..... . , 
Gasket-Front \Vindow Rc1aincr .. . ... . 
Gasket-Front \\'indow .. ... .... ... . . 

Gasket- Rear \Yindow . .... . . . .. .... . 

Gasket-Access Plug ............. . .. . 

Gasket-Valve Access Plug ....... .... . 
Gasket-Filter Seal Retaint-r ... . .. ... . 

Casket-Hange Seal l~ et ainer ..... . . .. . 
Cap-Upper Casing ........... ...... . 

Plug-Access ................. . . ... . 

Plug Valve Access ......... . .. . . . .. . . 
Lever-Filter 

Screw- Filter Lever . . ....... . . .... . . 

Filter-Air . . . ........... , . ..... . .. . 
Gasket-Air Outlet ....... . ... . . . ... . 
Knob-Rheostat ........ ... .. .. ... . . . 
Gasket-Seal Retainer .............. . 

Gasket-Cap ...... ..... .. ..... .. . . . . 
I<nob--Elcvation .... . ... . ... . .. . .. . . 
Knob-Deflection .............. ..... . 

#6 (. 138) -32 Brass Tlrx. l\lachinc 
Screw Nut ................. .... . 

#4 (. 11 2)-4ox '/i Fil. JTd. S.S. 
~fachinc Screw ....... .... .... .. . 

#4 (.112) -40 x 0 Fil. lid. S.S. 
f\lach inr Scrrw ..... . . ... .. . . ... . 

#6 (138)-32 x 0 Fil. ! Id. S .S 
l'\f achinc Screw ......... . ... . . .. . 
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No. of 
pieces 

r 

3 
3 

6 
r 

I 

I 

r 

l 

4 

I 

I 

l 

r 

r 
J 

10 

3 

Package 
No. 

4a- 3 
5- 11 
5- 14 

6-4 

6-14 

7-5 
7-6 
7- 7 
7-9 
7- 10 
7- 11 

7- 12 
7- 13 
7- 14 
7 15 
8-2 
8-4 
8-5 
9 2 

9- .i 
10-12 

10-16 
11- 3 
n-8 

11-9 
12a-3 
12a- 4 

J2a-8 

13- 11 

13- l I 

RESTRICTED 

Bu Ord 
Dwg. No. 

325967 
325303 
325353 
325.t26 
325554 
325651 
32565r 
32565r 
325652 
325652 
325652 
325652 
325652 
325652 
325656 
325663 
325667 
325667 
325673 
325674 
3i5701 
325702 
325703 
325709 
325709 
325736 
325736 

12-z-36 

12- z- 37 

Piece 
No. 

-2 

- 3 
-3 

·2 

3 
4 
2 

3 
-4 

6 
- 7 
9 
6 

2 

4 

4 

-s 
-3 
-2 

r 
2 

- 1 

-2 

2 

574 

-1123 

453 

OP 1040 

Sperry 
No. 

204668 
40<)5 I 

195815 
194817 
202077 
203654 
203666 
203667 
203637 
203635 
203626 
2036o3 
203005 
20363 1 
203724 
203750 
203607 
2036o6 
203630 
20362$ 
203749 
203748 
203839 
203832 
.?03655 
2048 19 
204820 



TABLE I 0 (cont inued) 

Name of piece 

#8 (.164) - 32 x 71i6 Fil. l ld. S. S. 
Machine Screw (cut to fit) ....... . 

#4 (.Jl 2) Steel Lockwasher . .. . ...... . 

#6 (.138) Steel Lockwasher . .. ...... . 

#8 (.164) Steel Lockwasher . . ........ . 
#6 (.T38) Internal Shakeproof Steel 

Lockwashcr ...... ...... ...... .. . 
Intake Valve Assembly ............... . 

Discharge Valve Assembly ... . ....... . . 

Dryer Assembly ........... . ...... .. . 
Gasket-llousing Port . . .... ..... .. . . 
Gaskel-Housing Cover .......... ~ .. . 
Diaphragm-Piston ... ...... ..... ... . 

Screw-Piston .................... . . 

Gasket- Valve .................. .. . . 

Gasket- Dryer Collar .......... .. ... . 
Gasket-Dryer Cage ....... . ....... . . 

\.\/asher- Neoprene Diaphragm ...... . . 

\J\Tasher- Stecl Diaphragm . .. .. ...... . 

Fusetron- 5 A mperes . . ..... ........ . 
Bracket-Knob . .. . . . ......... .... .. . 

Uracket-Clip ........ . ......... .. . . . 

Indicator-fuse .... . ............... . 
}':1-28 Steel Hex. l\lachine Screw N.ut. .. 
y.\-Steel Lockwashcr (Dryer 

Head-Pump) . . ................ . 
o/i a Steel Lock washer . . . ............. . 
Knob-Range, for :Mod 6 . ........... . 

K.nob-Range, for .Mod 8 . ...... . . ... . 

Knob-Range, for Mod 7 . ........... . 
T(nob-Range, for Mod 12 .. . ........ . 
Knob-R<tnge, for Mod 13 . .......... . 
Knob-Range, for Mod r4 ........... . 
T<nob Range, for ~loci 15 . . ......... . 

1 l\fod Ii 
=Mods 7, S, 12, l:l, 11 and t;; 
3Mods 7, 8, 12, 13, I I and l5 

No. of 
pieces 

8 
6 l 

9il 

3 
8 

16 
I 

I 

3 
6 
2 

3 
2 

2 

12 
4 
6 
2 

6 
2 

2 

2 

6 

6 
2 

I 

I 

I 

I 

I 

I 

Package 
No. 

i5a-3 
16-4 
16-5 
17-14 
i8-2 
x8-3 
18-4 
18-5 
:20-8 

20-15 

20-16 

22-6 

22- 7 

2 3-3 
23-4 
2 3-5 
23-6 

25-8 

25- 15 

25- 16 
27-8 
27-9 

27- 10 

RESTRICTED 

Bu Ord 
Owg. No. 

J:l-z-36 
J2-7.-22 

J 2- 7.- 22 

12-z-22 

12 7.- 22 

325355 
325355 
325893 
325353 
325354 
325354 
325354 
325369 
325371 
325372 
32538o 
325381 
32590.1 
325901 
32 590 1 

325901 
12 z 9 

12-z-22 
12- z- 22 

3257o6 
325706 
325717 

Piece 
No. 

-247 
-248 

- 352 

-4 

-s 
-I 

- 3 
- l 

-2 

-4 
- I 

- 7 
-I 

-8 
-2 

- I 

- 2 

-251 
- 252 

- I 

-2 

- { 

APPENDIX 

Sperry 
No. 

0164 7 
0164 8 

195816 
195814 
1958r9 
195821 
19()384 
196.108 

196409 

198374 
198375 

0164 I I 
0164- 12 

8o5336 
8o5338 
8o535r 
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GUN SIGHT MARK 14 MODS 6, · 7, 8, 1i, 13, 14, 15 

Safety Precautions 

1. 'Vhen securing Gun Sigh t l\1k 14, always secure director at zero 
elevation, or 20-mm gun mount at 5° elevation. 

2. 'Vhen cycling, swing the sight rapidly enough to bring the reticle 
aga.inst the stops, but not so rapidly as to dan1agc the n1irror linkage. 

3. In mounting Gun Sight l\1k 14, a breather must be provided either 
·at the p<>wer unit or in the base of the gun s ight. 

4. ln n1aking hose connections, tighten fit tings only enough to prevent 
leaks ; excessive tightenin.I?' will damage the conical end surfaces of the 
fittings. 

5. Only <1ualified personnel a t gun s ight repair ships will be permitted 
to accoxnplish adjus tn1ents or re)lairs which requil'c 1·emoval of the upper 
case of the gun s ight. -

DISTRIBUTION 

Requests for additional copies of OP ro40 ( lst Hev) should be submitted on 
NA VORD FORM r, ORDNANCE PUBLlCATlONS AND FORMS 
REQUISITION, to the nearest Ordnance Publications Distribution Center: 
U. S. Naval Gun Factory, \"lash. 25, lJ. C. ; Marc l sland, Calif.; Pearl Harbor. 
T. H. Distribution Center mailing addresses should be obtained from List 10 nn of 
the Standard Navy Distribution List, or from the reverse side of NAVORD 
FOR11 I . 

D 1STRIBtJTJON : 

Standard Navy Distribution List Ko. 35 (R ) . 
Two copies unless otherwise noted. 

1.a,l,i,d-1; 2.c,f,h,j,l,n,o,r,s,t,u,v; 3.cxcept kk; B3.CONST RUCTION BAT­
TALIONS; 5.b(London only) ; 6.a ; 7.f,h,k,u,x,y•,dd,cc; 7.( 5 copies),l>,c,i,j,l; 
7.(10 copics),a; 8.b,f ,j,n(SPECIAJ. LIST K,O,S,Z,GG) , 11(3),q.u,v,x; 10.11*,t, 
u*, 1111,ss ; ro.( 10 copics),s ; i1.a(CNO, Comdtl\lfarCorps); 12.a,b; 13.c( x) , (3), 
(4) , (6); 

*Applicable Addressees. 
22Nlar46/30Ail/ 1 

OP 1040 

* U . S, CQVCRNMCHT PFUHTIHO OtFFIC:l'.t t94&-GO-tH.I 
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