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1,346,273, |
% Applieation filed May 19,
To all’da]zohi i mag/ concern: o e

a citizen of the Republic of Chile, residing:
at  Boston, -county of Suffolk, ‘Common-.

- wealth of Massachusetts, have invented cer-
tam new and useful Improvements im Tor:

pedo-Directors, of ‘which the following: is a
specification. - S T
- This invention relates to torpedo control,

and particularly to a device for ascertain-

ing ‘the proper movement of discharge of
a torpedo. 'While- the particular: device
herein described and -disclosed is primarily

-adapted and intended for-usge in cennection

with the ldunching of terpedoes, the: prin-

to “analogous usages, and my inventiom is
not -to: belimited to torpedo wmsage alome,

-even: though for the purpose of setting forth

and defining my invention I may be obliged

“to -employ ~description and explanation -in

the ‘more “specific terms-of this particular

oeuse. et o T
- -~ The partictdar device of this application -
25

is intended for usé im the indication of thé.
proper relative position in which an enemy
ship must be at the momerit of discharge of -
the torpedo-to make a hit. - Various instru-
ments have been devised for this purpose,
and such instruments have been-in use to a
greater or less succeéss. Sy .
There have been heretofore -some. devices
developed for this purpose which have been
used “with ‘more or less success in different
navies.” The -usual principle:iof these de--
vices is a triangulation having at its .angles-
the point. of sight, the positien of .enemy
ship and ‘the position of hit.: In.all:these

devices, so far as 1.am aware, the apparatus. -

has included some formi.of sighting deviee -

keel, the -angle of the .sighting piece. being -
determined by the adjustment-of its guides,
one m a line parallel to the enemy -course
and one usually in some line substantially
fore and aft of the torpede carrier. =~
These ‘general features are; I believe, fun-

- damentally -correct, and my device -to ‘this

50

55

limit of extent involves:the same method

of observation, but” with- certain somewhat

radical changes and svith certain-additional -

and supplemental features: whick ‘combine
to produce greater accuracy in result and
a-broader field of utility.. ... -
In this art accuracy isiof vital importance,

. 'TORPEDO-DIRECTOE, = =

‘Specification of Létters Batent.  Pat

s Ui omaceount of the importanc
.- Be it known that I,; Arreres dEL Sorar,

-greatest” importance.:

 steerimg ‘wheel of the vessel.:
- The problem of -producin ¢
further. complicated by the factor that the

A ~parts, and in the drawings: - -
angularly ‘adjustable with reference to-the -

(&)

1917, - Serial No. 169,768:

tion: - The torpeds:is dn expensive weapon, -

) ALFRED B.. .

nted July 13,1920,

of the operd-"

and"a-weapon carried in limited supply,'so -

that a very high efliciency in “its use is of

" The factors to be dealt with in any such

device .where the interception of the course

60

of an enemy ship by a ‘torpeds is to be

figured are the course and ‘speed of the =
65 - .-

enemy ‘ship, the course of the torpedo car-

rier, the speed -of the torpedo; the range of -

~of 'sight line due to manipuldation <61 the

torpedo.control may be directed either fiom

apoint of vantage, such-as a bridge, from

- the torpedo, the angleof discharge ‘of the: . .
torpedo, the rudder set: of the torpedo, the - -
drift of tide orcurrent ‘and’ the correction

70-

cing such deviee is

T

which  the “enemy ship- may be directly .

‘Time periscope  where no idiréct sighting is

for various corrections: and indications, all

sighted, or indirectly, as through"a subma- :

‘possible. * It is further ‘desirablé to provide = - - -
80
~of which I have provided for:by my inven-~ ' -

tion, as will be fully. hereinafter sot forth, =
It is.desirable that an instrument of this -

type be adaptable for éither direct or in-
direct sighting, so ‘that the instrument may

‘be shifted- from’ below: decks to bridgé, or

vice versa, and be quickly and readily adapt- -
ed for operation in the.position: of its wuse. - -

As illustrative of my invention T have .
90

shown -a form of device found’ well adapt-

‘ed:to practical use and which well illustrates .

the principles invelved.  Throughott ‘speci-

~fication -and " drawings-like referénce char-
acters: are used ‘to- indicate- corresponding © - -
T T s

Figure 1.is a plan view of ‘a device in ac-

below deck use, as in a submarine.. '

- Fig."2 is' a-side elevation. of the same

partly ingection. = "o oo
Fig. 3 is a side -elevation :of a itelescopic

“cordance with Iy invention. equipped- for

5 .

100

mount - for -conyerting: ithe “instrument. for .

above deck usage. o oo
Fig. 4 is a plan- view of ‘e telescopic .-
:mmount, and " TR Lo o

~Tig. b s a transverse .sectional view

“through the bearings of such:a mount:.~

v My device consists in its preferred. form
 of -a base B having a graduated -circle of
- torpedo angle formed thereon and suitably:

105 '

iro -



' [may be varied according to’ practlee in the
navies of different countrles, in: the form:
- shown' the’ 01ad1nt10ns being - clock—w1se

_,omduated in’ degrees

e _'., E :—"'-"i 346 ’27'3v

The matter of the
gmduatlon ‘of “this -circle “as well as the
graduation of other parts of this 1nstrument

“_through 360°, instead of being Graduated as

in- the case of the-

United

o throufrh 180° :starboard. and port.:

15

~“circle will.read-the. tlue fmoulzu‘ lelatlon to.
' fthe bow :of the ship.-

-~ 29

“The. torpedo circle A may be convemently,
~formed ‘on an annular raised portion on the-
" bottom-of the dished: portion of the base B..
““Thecircle A’is preferably scaled from 0.to -
-180° in both directions. - The base isset with
lthe 0 mark and:the 180° mark in the true -
fore and aft lirie of the keel of the ship and

the 0 mark toward the bow: thereof. -This

- Copperating with: the c1rcle A is a bzu‘

.. D which T:shall: designate.as the torpedo

- bar. Thls bfu' D is. plvoted on a-stud E dis-*
" posed in - the ‘center of the circle ‘A, and-
‘hence alsoinithe: true fore and aft llne of .

25

30

the keel. of ithe’ship: -

- Adjustment relative to the scale A mey bef
.. made for the angle of the torpedo tube with -
S reference to the fore and aft line of the ship. -
_or for-any.adjustment of the 0 angle of the

torpedo, orfor the’ resultwnt S0 that the bar

- Davhen properly: set is pnmllel to the course :

o ,of the torpedo in the water. -

=238

40
o

B0

- intended to be disposed-parallel to the course . ]
of the enemy ship against which the torpedo-
, is'to be directed: - “The bar K is provided at

- its- outward end with -a :projecting plate -
having a finger hold %* and an opening %% t
thrmwh whl(,h the: gmduatlons of the swht‘ :

.65

60

o L which is held by a spring catch 7 to the
head %, so as to be movable therew1th when"
otherwise unrestrained.. The piece L is also
>prov1ded with'a pos1t1ve locking plece I by

. 6b

“ ¢ " The end of the torpedo. bar Dis uptmned
~at-d above ‘the level -of the top- of the base

flange -4 :and continued with an alined hori-

“ Aont‘ﬂly chsposed extended piece F;shown in"

- elevation in Fig. 2, to:more: ele(uly illus- -

© - trate.the slide’ plece G, ~which+is imovably -
- mounted thereon with reference to.a

on the_ surface. of said slide,” whlcn scale s

- graduated outhudly of the circle, to ‘wit

.-+ rearwardly of the shlp When the 1nst1ument,
-~ is in position.”

“These crraduatlons remd in knots per hour,

1nd1c1t1ng different ‘torpedc speeds so that
‘the device-may be set for the speed of the -
‘particular torpedo which is to be discharged. -

Upon the lip or' flange b of the base: Bis
graduated a:circle I. In the form shown 1tA

is formed. directly on the top of the lip .

- On the central stud E-and bearing on a
‘shoulder e thereof is mounted an arm. K.

which is termed the enemy bar: “This bar is

circle I are visible.
-Within the-opening ki is mounted a plece

§t‘ttes N‘Wy'

‘maintained constantly..
_graduated at X3 from:the center outwardly

“In indication of knots per:hour, so. that the
.slide M which is' mounted thereor- may be: ..
set for the speed of enemy ship. - The slide ..~ - " -7
“M._ig held by-a mill head screw 7 'md car--100 . .

seale H -

'torpedo tube from the. director. - -

torpedo- in order to male a hit..

‘Whlch the plece L m‘ty be posmvely enmged

with the Tim b when ‘the enemy bar K is

‘originally -set:in :its’ pos1t1on of parallehsm

with the course of the énemy ship, which

.adjustment is made by bringing the center 70

mark 7? opposite the’ Umdumtlon o" the sight

“circle I, as for emmple in Fig. 1. opp051te- e
“the 270° in which-case the enemy ship would
~have been sighted on the port bow approach- .
,1ng at e\ftctly right angles to.our course. . = 75

The- catch 7 bemg a ylelding catch and |
therefore-inferior in its holding power to the

positive screw stop-7*, the enémy bar% may -~ .
‘e -varied: through a sultable distance, for

example 10°'in elther direction w1thout dis- 80
turbing the original setting of the.piece L

for the enemy course, thus perrmttmw for a

compensamon for tempormy slight variation .
of our: own:course -as-might. be constantly -
oceurring ‘in -case of heavy sea: on either g5
quarter. - “For this purpose the head piece%. -
is graduated.as at £* for readings 1efe1able
to an indicator point 2. - - .
The  gr aduations: &® correspond -to the_,» -
omduatlons of compass demarcation, so.that 90

-

the officer in control may: mstantly correct - . o

from the compass each slight temporary de-_ S
viation from course, so that the relative po-
sition of enemy course to our course will be

ries on-a -raised post: m? a: (rmde pleee n
whleh is swiveled on the post mA :

~Carried on & post g* on the. shde block G- -

Wl11ch is Jocked by a screw ¢ is the sight bar

O. 'This sight bar O passes through the slide 105 - -
“block N fmd 0‘1V€S the .xhnement for the
point in the enemy’s course which the enemy

ship -must ‘occupy-at the moment of dis-
chatge of the torpedo in order that the tor- -
pedo may intercept’ ‘the enemy ship. - ‘
Mounted on a.further: extension - 5t -the
post g of the slide ‘G- is a pointer arm: P

‘adjustable- relative  to:the bar O through a
‘screw R ‘with-a graduated head R
Cseale: R? which prov1des for correction of 115 -

‘Lnd a

tidaléinfluence- on the torpedo and for the
angle of: palallax resultant from the-angu-
lar gyroscope: set -of the ‘torpedo, and the

parallax error due to ‘the distance. of the

In the-instrument thus ‘far: described, 1f

- ‘properly set and handled, the bar O pomts ’

to-the-position which the enemy ship must
occupy atthe moment of discharge of ‘the

deck use it is “obvious that an actual sight-"
ing of this bar O caniiot be had.  Further-
more, ir. all usual submarine structures it is
not convenient. and - usually 1mp0551b1e to

" place the. center: of ‘the instrument ‘in the 130

‘The enemy bar K is 95 -

110 -

120

“In below 125
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vertical axis of t'he»;vp'el‘isi:c})pe; so that t‘l}é— :
angle of the tube to the center of the peri:

scope is no longer the true angle of that

tube to the tenter-of sight in the instriiment,:
- and the instrament teading must ‘therefore

be cotrected by an-adjustment. 7 o

For this purpose the end of the bar: P 1s

" carried up as a pointei p. for: reference to

‘10

a second circle S -mounted on a spoked catr-
rier T -which has a: supplemental part. Tt

- -adapted to overlie the inner flinge s of the

TL15

~circle S in- assemblage. ~ The. carrier T 4s
~fixed’ on the ‘squared top of the stud. exten-
ston ¢* and is formed as an upper and lower

plate T* and -T2 between the peripheries of

- which is movably meunted a ring S. -

~face. This provides for the correct read-
. ing of the pointer p which will“thus indi- s€] , ‘ ,
justment of the pointer bai P relative to the

25

The ting S has a. double series of gradu-

~atlons S*-and 8% The outer one S* adjacént
- -the pointer. p-has gradugtions correspond- -
220™

ing to the sight circle I, but ‘graduated from

280°, with the 0 at six-o’cloclt of the clock

cate on the ‘scale 8 that ‘degree-of enemy
position “which, ‘would -be~indicated. by “a

__pointer radially run from the pivot E par-

“allel to the sight bar ‘O, which would thus

- cut the circle of sight S at the true degree

30

of horizen which would correspond with

the reading of the periscope. =+ - =
The scale S*'is on the outer face of ‘the
circle S which 1is slightly beveled, while con:
centrically within it on the flattened top of
the ring 1s a set of graduations S2 reading

+ from 0 to 180° in both directions; which are

40

vead Teferable ‘to a poirter mark U arbi:-
trarily located on one of the spokes of the -

carrier T. - The-gcale:S* provides for a cor-

rective setting ‘of ‘the-secondary siglit circle
- S according to the angle of the torpedo’

- correction made by moving thebar'D.. .

,45

50

The ‘exact location of this pointer is im-
material except that it and the scale-should

be_so.'disposed that when ‘0 of the scale 52

is opposite-the ‘pointer mark U thesecond:

ary sight circle S should have its 0" at six
d’clock of the instrument; or in other words ~
on the aft end of the fore and'aft axis of the.

instrument.: - Lo it
- In case the torpedo tube is not a bow tube,
as-the example for: which the arrangément
shown-in Fig. 1 is set, then obvicusly set-

" ting the torpedo bar D at the angle of the

55

torpedo tube will vary the sight bar O ‘from
that position which 1t would occupy if ‘the

* torpedo tube-was a bow tube. For example,

60

65

if the torpedo was to he-fired from a star-
board botv tube set-at 45°, then the torpedo

bar' D would be turned to the starboard -
half way between the 40° and 50° mark,

which would of course move-the sight bar
O laterally inasmuch  as ‘it is pivotally
mounted on the torpedo bar D, .

In order therefore to correct what would

otherwise

‘the resultant of any or‘all three. -

: an error in the reading of the
pointer P -the secondary sight cirele S is so

-moved in the direction ‘gpposite to ‘that in

which ithe torpsedo bar. 1) kas been moved:

umtil ‘the inmer gradistions %2 ghow half
- waybetween the 40° ‘and 50° opposite thie -
‘pointer U, This will cortect the Teading of
- the pointer P on the secondary sight gradu-
‘ations S which will then indicate the exact
‘degree of horizon on which the eneriy:ship

must be sighted to make the hit. -~
-+ The above ‘constitute the . general” opera-

distance for a torpedo under zero cortrol or

70

75 -

_ tions and adjustments, but there are atleast
two. other factors ‘for-which adjustment
‘must be made.. These are the resiltant drift
- of the_torpedo in case of cross tide o1 the.

. 1ike, andsecondly ‘the -angle of “parallax

which -is -variant - depending wpon the dis:

tance of ‘the enemy. ship and the"distance

m - irom- the-director to ‘the tube or ‘the radial

opposite point;, to wit,: clockwise from 0 to-

80

85

These two corrections may be ‘made by

séparate ‘adjustment ‘or by a single ‘et ad-

sight bar O.This will'add or'subtract from

the scale reading just that amourit necessary .

correction of the tube.  Tn the form shown
I accomplish this by the adjustment scretw
if)ahg, R-having:-a: vernier: head “and :seale
RERA R Y Tt TR

as:for example.on the bridge, the secondary
sight scale’is not necessary, as it is possible
fromthe bridge:-to sight- the enemy ship- di-
rectly. :-For above deck use ‘therefore, it is

“usually. preferable to substitute for: the sec-
‘ondary sighit -circle ' equipiiilent “a- telescope
€quipment. -For this  purpose ‘the 'spider
- mount T wvith'the sight circle’S is removéd -

from-the stud-g*and’in its place a trunnion
mount W having bearings w fot s teléscope,
(not‘shown’) ‘is substitited. e e T

- The mount. W has a ‘tail piece X provided

Wwith a clamp z ddapted to overlie and be
clamped to the ‘sight :bar -extension P, so

that the telescope mount may 1ot only tirn
- with the sight bar 'O but be @iven thead-

justment-for tide or parallax.  'The ship:is

to allow for the:driftior angle or-the het

95

- “The foregoing givesthe ”u‘s'vefo’f?m‘y instru.
ment for below -deck. " For uge. above deck;

100
105
110

115

observed through the ‘telescope and the for- =

the crossed basis. ™. B RISt &
Tt will be borne in mind that as ithe tor-

pedo has’'a limit "of range, it.is necessary

~pedo fired at the momerit she Tegisters on

120

that the point in the enemy’s course at which -

the enemy ship is sighted when the torpedo
is to be fired may be too gredt to effect a hit.

The distance at which the enémy ship may ¥

be sighted when the torpedo is fired-depends
upon its distance at that ‘moment; and the

relationiof-ifs couirse to that which ithe tor-- -

pedo is to-take: If the interception of the
line of the enemy’s course with the line of .

120



~the torpedo s course’ is at a pomt in excess
of the range of the torpedo, no hit wouldf

be effected and the torpedolost.

~whether the enemy ship is at :a-distance so

10
15

- 20

30

.38

40

that it will-be within the.range of the tor-

pedo if fired.. As different- torpedoes ‘have -

different ranges and different. :speeds, it is

‘necessary to. have means: by which these
facts may be determined. This I accom-
plish by longitudinally: clnnnehncr the sight
" bar-O with an undercut grooving.go. within
which may be shpped a stmp of card bozu d

or celluloid O2.-

-1 provide as many of these shps as. there ;

are torpedoes of different ‘range or. speed;

uated for any torpedo:

speed of the torpedo. These ‘scales are’ to

‘When -the instrument has been propefiy,
set with- the proper scale O! in :place, the
officer -in charge of the instrument while

waiting for the enemy ship to come into the

-indicated position when the torpedo must

be discharged, notes the enemy’s: distance as
reported to hlm By reference to the posi-
tion of the pointer O on the scale O he

is ‘able’ to. ;judge :in. advance whether the
_enemy. ship will- -probably be within range,
‘and-if at the-moment of fire the enemy ship
"is anmnounced ‘to be :at -a “distance greater

than the limit indicated on thé scale Ot he

will withhold the discharge of the torpedo.
- and " wait -until on another adjustment the -

enemy appears on the pomt of s1crht and

457

+50

within range.
‘By locating the scale on’ the sight. bar, I

-am able on account of its guided relation on

the slide N on the enemy course bar K to

use a graduated scale which will show.for -

the actual speed of the torpedo as set on the

‘scale H of the bar D the limit of actual dis--

tance’ within ‘which  the enemy must be at

- time of point of sight in order to have the

.55

‘enemy ship within “the actual range of the -

torpedo on its course.. .

~This scaling may be very s1mp1y eﬁected
by measuring the distance between the cen-
ter of the plvot post B and the center of the
pivot. post ¢* of the slide G-on the torpedo

.+ bar-'D. with said slide:set’ with the: trlven
w60

speed: of -the -torpedo. This dlstance is

measured.off and marked on the card from
‘the center of the pivot post ¢?, so: ‘that when

. the card is'in. place the maximum range ab
 the given speed 1nd1 cqted on the stnp O1 W111

L84, 278

- pivotally connected to the' other slide. mem-
‘ber.-

2. Inia torpedo dlrector, ‘a ormduated b‘lse, E
elrole, a-second- graduated elrcle adjustably -

-—be the same. d1st‘1nee fro om the oonte1 of the
post g? as the post g’-is-from the center of’
i the post B - ‘
Tt therefore becomes necessary- ‘to knowat

the moment when the enemy ship is sighted, -
~and it is desired to launch  the torpedo:

This distance on the strlp representlna

the known. limit. of range in yards,: may be
subdivided - -and. the- various - propertional.

ranges. marked off ‘Where the- graduations

shot ‘without’ interfering: with- the post E,

65,‘

for the. enemy:-course bar: begin hterally of .
the pivot E;asis prefemble so that the slide "
‘may.be- brouoht to-zero-for a straight ahead . -
5

‘then- care must: be taken in Teasuring the;'l: o

distance between the points to. prowde for. -

reqmred, :
~As this calculation is perfectly s1mp1e the

~the- slight corrrectlon Whl(}h Would be thus';i'

speeds and ranges of “torpedoes : which: he':'

carries in his torpeeo -equipment.
~“Various modifications in the parts, their

wise than as specified.

70

80 .- o=
" strips. furnished ‘with my device may be = -
“-marked off by-the ‘torpedo officer.for the
either. or both, or blank strips- “of celluloid :
may -be: prov1ded so that they may be grad- -
Each strip Ot has
an indication of:the range and speed .of the
torpedo with which it is to be used, and I°
- scale-each strip, according to the range- and
25.

“ be-read with reference to a pointer mark O?
“on the slide N of the enemy course bar. '

e

-85 P
:mountmcrs and. graduations may obviously - -
be made, “all Wlthout ‘departing from' the -
“spirit of my inyention:if. within the hmlts S
-of the appended claims,.and likewise my in- . -

vention- my. be. used or apphed in-use other— 90 e

"What T therefore claim ‘tnd dosn'e to se—'f'f =

" cure by Letters Patent isi— - o
1. In a-torpedo - “director, .a . Uraduated ,,
'base circle, a second graduated mrole adjust-

ably  mounted thereon, -2 graduated slide -
member pivoted to and mchally adjustable -

with respect to: said:base “circle-and cir- .
curiferentially ad]ustab]e with respect to.. = -
100

_radially adjustable on the base circle, and .
‘a pointer-bar: pivotally connected -to the

the - second _circle, a: ‘second slide‘member

last named: slide- member:and shdably and

mounted thereon, a graduated slide member

- pivoted: to and radmlly adjustable with re-- -
110

spect to  said base circle and circumferen-

tially. ad]ustable with respect to the second

circle;. a second. slide member: radially. ad-

justable -on: the base circle, and. a pointer

for indicating enemy r111nement to said sec-
ond slide mertiber.

3. In a torpedo dlrectm, a O‘I“Ldu%ted b‘lse', SR
120 -

circle, a second graduated. cirele. adjustably

mounted thereon 3. (rrftdua,ted slide member

“bar plvotally connected _to the last named : -
slide ‘member and slidably ‘and- pivotally
“connected. to-the other- member, and means -

115

95

Lms e

pivoted to and radlally adjustable with re-"~ o

spect to said base circle-and circumferen-

tially adjustable with respect to the second
circle, a second slide member: radially ad-

justable on the -base circle,-and a pointer bar
pivotally connected to the last named slide
member and shdably and plvotally connect-

125

I“
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- % interms. of limitation of ramge. ”
- -+4. In atorpedo director;-a graduated base
5 circle, a second :graduated. circle adjustably:

© - means -for indicatin
- 85 said second-named slide member. o
" = 6: A torpedo director comprising a grad-’
> uated base circle,: a-central pivotal. mount,

—

ed fo. the other slide: meﬁnben;_éind’ gi?aduaﬁe& '

- with reference to one of said slide. members

- mounted thereon, a graduated. slide:member
" pivoted to and radially- z’pdgus»ta]?lel with x
-spect: to said: base cirele and: circumferen-

tially adjustable with respect to:the second -

10 circle, a second slide member radially ad- ..
~justable ‘on:the. base circle, and graduated
~from: its - center - rearwardly . for -torpedo

- speed, and a peinter bar pivotally connected
*to'the last named slide member and slidably:

15 ‘and pivotally connected to the ‘other: slide
-~ member, and a sight element, pivetally con-
nected withsaid second: named slide:and

.~ graduated in scale limitation of range. -

.5, In a torpedo director, a-graduated base:
- 20 circle,.a second graduated circle-adjustably-
‘mounted thereon, a.graduated slide. member
pivoted to and radially. adjustable with re-"
spect to said base circle-and -circumferen-
: ‘tially adjustable with respect to the:second
.25 circle, -a second -slide member radially ad-’
. justable-on: the base circle, and: graduated:
- from :its- center rearwardly - for torpedo:
“ speed; and a pointer bar pivotally: connected -
to the-last:named slide member and:slidably: -

30 and pivotally. connected to the other. slide -
member, and a sight element pivotally con-

. nected with :said- second ‘named -slide and:
graduated-in scale limitation of range, and

a second graduated. circle mounted thereon,

a slide pivoted’ axially of'said first-named.

40 circle ‘and radially graduated’ from - said

pivot rearward, 4 second slide movable on

said central pivot for circumferential refer-
ence -to said second-named cirele and grad-
uated radially outward forenemy speed, and

- 45 a sight bar having pivotal relation to said
~-first-named slide and-guided relation to said. - v

R 7120 In an - instrument of the class de-:
‘seribed; & mount, a graduated torpedo speed.

second-named slde; ~

-~ T. A torpedo director comprising a grad--
. uated base circle, a central pivotal mount, a. -
50 second graduated circle mounted thereon, a -

“slide pivoted axially of said first-named
circle and radially - graduated : from - said

pivot rearward,.a second slide movable on"

‘said:central pivot for circumferential refer-

557 ence to said second-named circle and grad-:

uated- radially outward for énemy speed,

and a sight bar having pivotal relation to.
- ~said first-named slide and guidéd relation to':
, said second-named slide, and means codper-
60 ative with said sight -bar ‘for indicating -

- -enemy- alinement.

-said third-named. cireles -
- 9 A torpedo. director..
‘having a graduated base circle, a central

1
“har,:.

g enemy -alinement to.-

axially of said fiyst-named. circle, s second -

‘slide- movable on’said central pivet for cir-

cumferential reference to.said second-named
cirele, a:sight bar having: pivota) relation to -
said. first-named: slide and. guided relation 70
said. second-named ‘slide, a third circle
For (el g ‘adjustment: on,
; an indicator-in
‘ from said sight bar for
indicative reference to the graduations of 75

sing a base

pivotal mount, a second graduated circle ad-.
Justably mounted thercon, a’slide pivoted 8o :

axially of said. first-nawed cirele; a second

slide movable on said :central pivot. for cir- -

- cumierential reference to said second-named:

circley a sight bar having: pivotal relation to

~said first-named slide and guided relation to g5

said second-named slide, 'a third circle piv- =~
oted for circumferential adjustment on said

first-named. slide and an indicator in ex- -

tended alinement from said sight bar for in-, -
dicative reference to:the graduations of said- go.
third-named circle, and an adjustable con-
lection between said indicator and said sight

10. In o torpedo director, a base, a bar *
pivoted: thereon graduated . in scale of tor- g5
pedo speed,.a.second bat mounted thereon
and graduated in ship speed, a slide on.each
bar adjustable with reference to said-grad-- =~
uations, a sighting member pivoted on said

~torpedo:bar slide, and guided in said second 100 -
“slidey: said sighting member having a scale = °

thereon: disposed in: relation. of maximum -
range; said course bar. being graduated pro--
portionately for a given torpedo.speed. -~ -~
"11. In-a: torpedo director, a pair of ad- 105
justable slide members, a third member piv-: - - -
otec to one and guided in the other, said.
‘member having a scale of maximum enemy -

- distance referable to a:pointer, said-second . .
slide- beinig graduated ‘in subdivisions pro-+110

portionately for a given torpedo speed, -

bar - pivoted thereon, a graduated enemy - .
course bar, a slide -on each bar, a sighting 115

‘memmber pivoted on said torpedo bar slide -
-and in guided relation to said enemy course -

bar slide, and "a scale of maximum enemy

.distance on said 'sighting’ member referable S
“to a pointer, said course bar slide gradu- 120

ated from said torpedo:bar slide in lineal

“unitary subdivisions proportional for given.

torpedo speed. -

~:18. In an i"istlmneht; of .the élass de-

feribed, a torpedo. slide, an enemy- course 125 -
oo glidey an sighting member pivoted on said

8. A torpedo: director comprising a base

~ having a graduated’ base circle, a: central::
. pivotal mount, a second graduated-circle ad-
65 Justably. mounted. thereon, ‘a: slide pivoted.

torpedo slide and in:guided relation to said
enemy course slide, and a scale of maximum

_enemy distance on'said sighting member ref-~ -
erable to a pointer, said enemy course slide 130
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’oraduated irom szud torpedo bar shde i

. hneal ‘unitary -subdivisions- proportlonal

10

.15

20
-~ for permitting-said limited. moveément of
" said enemy piece to said supplemental lock.
16, In- an -instrument ‘of - the: class  de-
scribed, a’ graduated circle, a torpedo tube
bar plvoted -centrally thereof ‘3 sight “bar -
pivoted on-said tube bar, a smht elementt

25-

for given torpedo speed. -
14. Tn ‘an - instrument - of" the class de--

scribed; a graduated “circle and ‘an enemy.
course - bar mounted ~for clrcumferentlal'

movement: thereon, an enemy course piece

‘having limited relative: movement; with said:
‘courseé bar; and a 1ock for ﬁmnfr sald plece'_‘

on.said’ cu'cle

© 15, In an- mstrument of the class de-
~ scribed, & graduated mrcle and 'an enemy -
. eourse. bar mounted for ‘circumferential.

movement-thereon, a supplemental-lock for

setting an enemy course plece’ in a-circum-
ferential position and having a limited ‘po--
tentlal relative-movement - thereto, a--supe-:
rior Jock -for fixing: said piece relative- to-

said circle, and an- inferior  lock -between
said enemy course piece and said. course bar

. and a scaled adjustment between. said s1ght

30

40

element and said sight bar providing angu-

lar corrective ad]ustment between said tube
plece and said- sight elément.

Tn. an 1nst1ument of “the elass de-"

scnbed, a sight bar circamferentially mov-

able relative thereto, a sight element and ‘a_
- gcaled "adjustment “between said sight ele-
“ment and said sight bar providing angular
- corrective - ad]ustment ‘between sald swht g

bar and: said sight. element. -

scribed, having circumferential crradua,tlons

and a central pivot, a radial enemy course.
- bar on said pivot, and means for locking.
_ sud enemy course bar for a 11m1ted move-"'

6 f.i1-’3;46‘2"’73’“

ment relatlve to szud c1rcumferent1a1 g'rad-. T
~uations; o ki
-19.In an’ mstrument ‘of the class de- 45 .
ﬁscrlbed ‘" support, a torpedo ‘direction ele- -~
“ment- ad]ustably mounted in relation thére- -
10, an’ enemy -course element also-adjustably - -
mounted: thereon, each’ of said elements ad- - :
Jllstable relative to graduated speed indicia; 50 .-
a pointer bar carried by ‘said elements for -

~ indicating’ enemy: position, a sight element ==
“associated with said sight:bar -and ‘having

adjustable relation ther eto, and-an adjuster

therefor having' scaled indicia for: correc= 55

tions of- panllax and for drift.”

20: In’ an -instrument of the class de-:—'{ S
havmm ‘circumferential - gradua< .-
tions,-: and a central pivot,;-a ‘radial enemy ..

icourse bar on said pivot, and means for 60
“locking“said enemy course bar for a limited = = -
movement relative'to said circumferential ¢
'gmduamons, a sight element and a correc--
tive -angular’ ad]ustment between said 51ght, L
felement and-said:sight bar. = = 65
- 91; In an’ instrument- of _the class de- :

scrlbed

s“rlbed a: support 8 torpedo direction ele-

ment - md]ustably ‘mounted in relation there-- -
to, an enemy course element also adjustably ~ = -
‘mounted:thereon;-each of said elements ad- 70 -
i ]LlSt’lble relative to graduated speed indicia,
-8 pointer ¢ carried by said slides for indicat-

ing enemy: posmon a sight.element, associ- -

g Aated with said. swht bar: and having adjust- - _,
- able relation theleto and an ad]uster ‘there--756
“for having scaled 1nd101a for correctlons of;'. RN
'p‘u‘ﬂlmx and for drift. i L
In tes‘mmonv whereof T affix - my swrntme"
: in plesence ‘of two w1tnesses
-18. In an- instrument of the: class de- . '

ARISTIDES ‘DEL SOLAR

\Vltnesses v : S
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