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TORPEDO ANGLE SOLVERS MARK 7 AND MODS.

DESCRIPTION AND INSTRUCTIONS FOR USE
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Torpedo Angle Solver Mark 7 and Mods «

1. PURPOEE

The Torpedo Angle Solver Hark 7 ig used for sclving the
triangle of torpedo fire to obtain sight angle, for determining the
affective range for the interconversion of target angle and target
course and of target angle and angle on the bow, and for finding
the base torpedo course for the base torpedo course plan. It is
used principally for local control.

2.,  DEFINITION QF TERMS

(a) The triangle of torpedo fire 1s illustrated by the
triangle FTH of Figure 1, 1t is a graphic representation of the
intercepting problem whereby the torpedo, a relatively low speed
projectile, is directed to hit its target.

Target angle or |
angle on the baw

Terget ship
initial position

Target ship track

Point of intercept

o®
#iring point qu\u;}a?(/,
X s ey
F/ Porpedo track EiH
Sight angle Track angle

Figure 1

{(b) The target is that ship or group of ships selected to
be attacked, .

(c) The target ship is that vessel selected to be aimed at
in attacking the target.
(4) The point of aig 1s that part of the target ship selected

to be aimed at. The standard point of aim for destroyers is the
middle of the target ship.

(0) f,!. . ;
target ship when

g rip indGags hosition
torpedo is fired.

is ‘the position of the

n track 1s the line along which the target
the water when the torpedo is fired.



Velde NUe &0 0
10 Shaets
Sheet Ne. 3

(g) The actyal tgrget speed 1c the target ship's speed
through the water.

| (h) The firing point is where the torpedo starts its run.
?ioagly, it is the position of the firing ship when the torpedo is
red. .

(1) The line of sight is the line from the firing point to
the target shio initisl position. It is the direction of the peoint
of aim from the firing ship when the torpedo 1s fired. '

(j) The target angle is the relative bearing of the firing
ship from the target ship, measured clockwise from the target ship's
head through 360°,

(k) Apgle op the bow differs from target angle only in that
15 %s measured to the right or left of the target ship's head throug!
1380%.

(1) The_torpedo track is the path along which the torpedo
procesds through the water.

{(m) The torpedo spesd is the speed made good through the
water by the torpedo while covering 1ts designed range, It is assumed
to be constant.

{n) The of intercept is the point at which the torpedo
track intercepts the target ship track.
(o) The tragk gngle is the angle at the point of intercept

measured clockwise from bow of target to the torpedo track.
Track angle = sizht angle plus angle on the bow, for angles on the
starboard bow. For port angles on the bow, track angle = sight angle

minus angle on the bow,

(p) The sight angle is the angle at which the torpedo must
depart relative to the line of sight in order to intercept a target
ship which is procseding steadlily along an assumed course at an
agsumed speed. 8jght angle iz measured elockwise from the line of
sight through 360°. In the triangle of torpedo fire, Figure 1, the
target ship traek and torpedo track are proporticnal to the target
speed and torpedo speed, respectively. It follows that

sin target angle X et zpeed
sin sight angle = Torpedo speed

The angle solver solves this equation,
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(q) Igg_;g;pggg_ﬁgggg i3 the normal distence to which the
torpedo will run at its designed speed. Any additione] distance
which it may cover is called gyerrange, in covering which its speed
is uncertain and decreasing.

Range allowance

Target ship run

-
Khm_0verrange

4—————W#Tprpedo rUn 2n

X /p I

'« .. Torpedo range OuE5R
Figure 2
(r) The torpedo run is the distance between Ziring point

and point of intercept - that is, the dilstance covered by the torpedo
in reaching the initlal target traek.

(s) The overrun is the distance the torpedo will run at its
designed speed after passing the target ship tracke.

{(t) The tar ship run is the distance between the target
ship initial position and the point of intercept.

(u) Bapge is the distance of the target ship from the firing
ship at any given moment. It 1s usually expressed in yards.

(v) The firine rapge 1s the range at the instant the torpedo
is fired.
(w) . ve range 1s the maximum firing range at which

al iits designed speed, will Just reach the
d in yards or as a decimal fraction
of the

a torpedo while running

point of intercept. It is expresse :
cf the torpedo range. Effective range varies with the shaps

triangle of torpedo fire..
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(x)_Tre range sll-uance egrals eflfactive ranre rinus fjrjng
zange. It is & margin allewed in rrder tr insure that the terredn
un shall bte less than the torred~ range, The range allrwance is
exrressed as a rercentage ~f the effective ranre,

{(y) Tarret crurce (true) ie the anrle measurad ¢ ~ckrise
frem meridian te the bew ~f the target,

(z) True target bearing is the angle measured clnckwise frem
the meridian tr the line of sight at the firing vessel,

(aa) Relative target bearing is the angie frem the bew ~f the
firing vessel measured .cleckwise t~ the line ~f sight,

(ab) In the base torreder plan_ all firing shirs ~f a
Freup direct their mean terrede tracks al~ng the true crurse signalled
by the firing grrupr leader,

(ac) In determing this crurse, the bacge torrvedm crurse, the
firing greur leader sheuld select a target ship nffset laterally frem
the middle of the target in the seme directi~n, and by the rame ameunt
at right angles t~ the line ~f sight, that the leader is offset frem
the middle ~f his firing greup,

(ad) Enemy derlnved course is the line ~f bearing ~f the
divisinon guldes ~f the emeny's battle llne, frrm rear t~ van, that
i1s, it is the axis ~f hic battle line frrmatinn,

(ae) Formatinn target angle 1s a bearing frem the middle ~f the
target fermatien (~r frem an assigned target ship) relative t~ the
enemy derpleyed ceurse, measured fram Or cleckwise thrrugh 2606,

3. THE AWGLE SCLVER

(a) Descrirtion. The angle srlver is comresed of twe con-
centric dises and a runner, all mmeunted ~n the same axis, Srme ~f
the mrdidicatirns have three runners, The suter disc is cs1led the
cemrass disc and is marked with an anguler scale extending clerckwise
threugh 36C0n, The inner disc is called the target disc, Arr~und its
reriphery 1s an angular scale extending cruntercleckwise t!r~ugh 36Ce,
called the target angle scale, Mn the face ~Af the target disc 1s s
series ~f parallel lines, every fifth line being a drtted line, which
rerresent sirht angles, the detted lines marking 5 increments, A
serles ~nf eccentric ares rerresent effective range factrrs expressed
as rrrrertiens ~f t~rrede range, The runner carries a system ~f marks
aleng its radial edge which indicate target srecd and near its ~uter
end are the indicati~ns "target angle" and "target crurse". The
target angle indicatirn registers with the angular scale ~f the target
disc, The takget crurse indicatien registers with the angular scale n~f
cempass disc,
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: (b) . The portable angls solver will selve for sighﬁ angle
it gaiget spe and either target course or target angle 18 known g
ag followst

ing tapgel apgle- Ba% the rumner to targel angle

en scale of target dise. )ppesite target gpeed on the runner find i
the parasllel line repreasnting gight angle, interpoiating b@%ﬁ@@ﬂ [
linesg feor a fraetion ef a degree, if eonsidered necessary. #iwilarly, g
find the @ffectige range fsetlor, interpolating if necassary- FExemples '
Tagget angle 136°, target spesd 16 knots. Bight engle 1s found to ba

24°, effesetive rangs factor abent 9.50. See Figure 3.

{1) Havin

Dne

{2) Ea et gourge. BSet the arrew on the 7im of
the target dise & target pearing” to the trwe target bearing
on the ecmpass dias. B¢t the ruuner to irusé target COurze on the
eompass dlise. opposite target spged on the rraner, pick out sight
angle and affeetive range faetor, as for Case 1. Exemple: True
targat bearing 70©, target courass 11%$9 target speed 10 knets. Hight

angle is found to be 14,8%, effestilive rangs faater 0.70, See Figure 3o

o

{3) Ths pertable sngle aolver iz used sl the tube poulte
te obtain sight angle for 1oesl conbrel. Tobe pount perscnnel reguire
instruetion and training 4in its uae and in sztimating target anghe and
target spesd. It 1s slso & valusble aid %o the division copmandes
together with the angle converter, 1o finding the base torpeds cOUTsd
for firing by the base torpads cours?d pinie

{4) Effeetlive range 15 sound as follows: ®hen the dised
and Tunners are set for fiading sight angle, note whers the polint on
the edge of ths TIANAL marking target spaed fells BMONE the affective
range factor ares. Tnterpolate as nocessaly netween agdjacent arcse te
£ind the effesilve rangs Tpotor. Bultlply this factor by ihe torpedo
range to gel the affective Tangsd.

4,  THE ANGEE CONVERIEH

(&) Deseriptien. The gngls econveriey 1.e 11lustrated &%
Pigure 4. 1% is useful fov iptereonversian of target angls ant, 34
course apd of tarzet angle and angle <0 the bew, @180 7ot £ Tl
base torpedo course for the base Lorpede SOULSe DPLBN. _

The angls coenverisry eonsisds ol gl guier or sonpsggREsE f
together with & double-ended LT eNBERT NG FURARSY pivoted abeout the dlse
axis., The compass dise ecarriss & gingle angulal @@&E@3@ﬁ%ﬁﬁéiﬁ@ "
tnrough 360°, arranged with the valwas lncreasing elociwiae, normeldy
indicating true hearings OF COUTEBE. “ng ship dise ecarries thres
econcentric sngular scales and The putline of s ship. The suteTmost
scale, pormaliy indicating rarget gagls sxtends elockypise through 1609,
its zero point coineiding with tﬁe'%@aﬂgﬁg of the ﬁhﬁ@”ﬂutlinm« The
intermediste scale, representlng wgngle on the how® Lo nori, SOVers
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only the left semicirele of the outer scale, and 1s marked counter-
clockwige from 0° through 180°. The innermost gcale represents sight
angles. It is marked counterclockwise from 2700 through szero to 90°
and extends through the second and third %uadrants of the outer scale.
The long end of the runner is called the Yeye end”, referring to the
observer's eye, and the short and is called the "{arget end®, an arrcw
indiecating ths dirsetion of the line of sight. Inside the ship outline,
near its bow and stern, sprear a number of short Tadisl marks identified
with pumbers and letters. These shoulé be disregarded, as Tha purposs
for which they were provided 1s mo longer impertant.

(b) Uss. Interconversions of terget angle and targel coursa
are 1llustrated by the following gxamples?

(1) From sctual target course Yo larget angis. The trus
target bearing must be measured at the moment at whieh the targel angle
1¢ desired. Set ship's head of ghip dise to actual target course on
ecompass dise. Set target and of runner to true target bearing on
compass dise, Then eye end of runner will indicate target aggle o

the ocuter scale of the ship dise. Examples Target course 29 °, true

target beering 2329, Target angle 1o found to he 1169,

(2) From target apele to mebtual Lereel SOWISfe The trusg
target bearing must be bensured i the momenti the target angle 13
determined. Bet target end of runaer to indicate trus tarzelt basaring
on compess dise. Rolate ship dise (withoul sltering aligoment of
runney with cOompess dige) until target angle comas under hair iins
of eys end of runnsr. Then the gaip'e head of ship disec w4111 indicats
actusl target courss on the compass dime., Cxamppls: Trus targel Deai-
ing 729, targst angle 3159, hetusl target course 1s Found to be 297V,
This 3&%«&9 s {1ilinstrated in Figure 4.

(3) To £ipd formatlon target anmalis Lrom epsny Geployed
rgp, The trus bearing of the middle of the targsed formatlicon Loy
of the seector origin if gndeavoring to occeupy an attaek sector) is
reguired for the moment at whieh formation target angle 18 to be
determined. DSet ohipfs head of ship dise to enemy deployed COUTEE
gn gompass dlsa. Bet target end of runnel to true targetn hearing ob
compass dise. Thu aye gnd of the runmsy will then 1ndicste Tormation
tgrget angle on the outer seala of the ship dilsc. Example: Enemy
deplioyed courss 409, truwe tgrget bearing 1 00, TFormetion targed
angle is found %o bhe 3009, .

inters LN”J&_*.‘.ﬁiﬁﬁgﬁguﬁﬁﬁ Kﬁ%%jﬁ%%%%g paes
e and ounar Beales om Cho TOrE side © & $hip

b ine ghip dise., For exampls, aB angle on the port bow of 70°
eprrasponds with u target sngle of 2909,
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(5) To_find the base torpedo courge for the base torpedp

ge plap, the sight angle and true target bearing are reguired
for the desired moment of firing. Set target end of runner to true
target bearing on compass dise., Bring sight sngle on gight angle
scale of ship disc under eye end of runner. Ship's head of ship
dise will then indicate hase torgadc course on the compass dise.
Exampies True target bearing 707, sight angle 318°. BDase torpede
course 1s found to be 28%,

5.

_MODIFICATIONS

Torpedo angle selvaer ¥ark 7 has only one Tunnex gnd can
be used only for a torpedo speed of 27 knots. Torpedo angle solver
Mark 7 Mod., 1 1s simlilar to &he ¥ark 7 but is used only feor 29 knot
torpedoes. Torpedo angls golver Mark 7 Mod, 2 has three TOANITS
spaced 120° apart and is used for torpedo speeds of 27.5, 35.% and
44 kxnots. Torpede angle selver Merk 7 Mod. 3 18 gimilar to the Mark 7
Mod. 2 but is ussd for torpedo speeds of 27, 34 and 46 knots, The
verious dises are alike fer all modifications, the yariation in
torpedo speed being gained by changing the spaeing of the target speed
graduatlons on the runnef. '
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Terget courss 114°

varget angle 136°
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TEE ANGLE SOLVER

Figure 3
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True target bearing 72°

A

Tyue target course 297°

Target angle 315°

THE ANGLE CONVERTER

Figure 4





