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TORPEDO-DIRECTOR. 

Specification of Letters Patent. Pe 
Application filed May 19, 1917. Serial No. 169,768 

To all whom it may ????ern; 

at Boston, county 

pedo-Directors, of which the following is a 
specification. . . . . . . . . . . . 
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 devi 
herein described and disclosed is pr 
adapted and intended for itse in connection 
with the launching of torpedoes, the prin 

- ciples involved are. Tundoubtedly applicable i 
to analogous usages, and my invention is 
not to be limited to torpedo usage alone, 
even though for the purpose of setting forth 
and defining, my invention I may be obliged 
the more specific terms of this particular 
ruSe. . . . . . . . . . . . . 

. The particular device of this application 
is intended for use in the indication of the 
proper relative position in which an enemy 
ship must be at the moment of discharge of 
the torpedo to make a hit. Various instru 
ments have been devised for this purpose, 
greater or less success. . . . . . - - - - - 
There have been heretofore some devices 

developed for this purpose which have been 
used with more or less success in different 

and such instruments have been in use to a 

navies. The usual principle of these de 
vices is a triangulation having at its angles 
the point of sight, the position of enemy 
ship and the position of hit. In all these 
devices, so far as I am aware, the apparatus. 
has included some form of sighting device 
angularly adjustable with reference to the 
keel, the angle of the sighting piece being 

fore and aft of the torpedo carrier. 
These general features are, I believe, fun 

damentally correct, and my device to this 
limit of extent involves the same method : 
of observation, but with certain somewhat. 
radical changes and with-certain additional 
and supplemental features which combine 
to produce ????????????????? accuracy in result and abroader field of utility. 

In this art accuracy, isof vital importance, . 

is on account of the 
Be it: known that IE, ARISTIDES DEL SoLAR, 

a citizen of the Republic of Chile, residing: and a Weapon 
nty of Suffolk, Common- ... 'e 

wealth of Massachusetts, have invented cer - greatest importance. 
tain new and useful improvements in Tor 

of sight line, due to mai 

further co 
a point of vantage, such as to employ description and explanation in 

: Figure 1 is L 
- . . . . cordance with my invention equipped for 

determined by the adjustment of its guides, · , , · . 
one in a line parallel to the enemy course 
and one usually in Some line substantially 

mount, and 

tion. The torpedo is an e 
that a ver y high efficien 
The factors to be dealt-w h in any such 

device where the interception of the course 
of an enemy ship by a torpedo is to be 
figured are the course and speed of the 
enemy ship, the course of the torpedo car 
rier, the speed of the torpedo, the range of . 

evice the torpedo, the angle of dis r. arily discharge of th 
torpedo, the ru 

st???ing heel of the vess 

mplicate 
torp?do, control may bê directed 
which the enemy ship m 

for various corrections; and indications, all 

type be adaptable for either direct or in 
direct sighting, so that the instrument may 

blem of producing such device is 
by the factor that the 

sither from 
--- bridge, from 

65 

kylyyyLSS yyy ytLLyy yyy yOtLy SyyyyyyyS LLL S 
drift of tide or current and the correction . . 

. - ly be directly . . . . . 
sighted, or indirectly, as through a subma- - - 
rine periscope where no direct sighting is . . . . 
'possible. It is further desirable to provide . . . 
of which I have provided for by my inven- . . . . 

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

S5 ... - 

be shifted from below decks to bridge, or 
vice versa, and be quickly and readily adapt: ed for operation in the position of its use. 
As illustrative of my invention. I have 

shown a form of device found well adapt 
edito practicaluse and which well illustrates 
the principles involved. Throughout speci 
fication and drawings-like reference char 
acters are used to indicate corresponding 
parts, and in the drawings: . . . . . . 
s: a plan view of a device in ac 

below deck use, as in a submarine. 
· Fig. 2 is a side elevation of the sa e; partly insection. 

Fig. 3 is a side elevation of a telescopic 
mount for convertin 
above deck usage. 

Fig. 4 is a plan view 

Fig. 5 is a transverse sectional view 
through the bearings of such a mount. 

ie telescopic . :: 
" : 105 - 

95. 

100 

instrument for 

My device consists in its preferred form 
of a base Bhaving a graduated circle of 
torpedo angle formed thereon and suitably: 10 . 

  

  

  

  



> 1,346,278 
. graduated in degrees. The måtter of the 
graduation of this circle as well as the 
graduation of other parts of this instrument 
may be varied according to practice in the 
navies of different countries, in the form. 5 shown the graduations being clock-wise 
through 360°, instead of being graduated as 
in the case of the United States Navy 
through 180 starboard and port. . . . . . . 

5 

circle will read the true angular relation to 
the bow of the ship. . . . . . . . . . . . . . . . 

20 

The torpedo circle A. may be conveniently 
formed on an annular raised portion on the 
bottoms of the dished portion of the base B. 
The circle A is preferably scaled from 0 to: 

- 180° in both directions...The base is set with 
the 0 mark and the 180° mark in the true 
fore and aft line of the keel of the ship and 
the 0 mark toward the bow thereof. This 

- Coöperating with the circle A. is a bar 
D which I shall designate as the torpedo 

- bar. This bar D is pivoted on a stud Edis 
posed in the center of the circle A, and 
hence also in 

25 the keel of the ship. 
: the true fore and aft: line : of 

Adjustment relative to the scale A may be 
... made for the angle of the torpedo tube with : 

reference to the fore and aft line of the ship 
30 
... or for any adjustment of the 0 angle of the 

torpedo, or for the resultant, so that the bar 
Dwhen properly set is parallel to the course 
of the torpedo in the water. . . . . . . . . .: 
- The end of the torpedo-bar D is upturned 
at d. above the level of the top of the base 

3.35 

mounted thereon with reference to a scale H. 
on the surface of said slide, which scale is 40 - 
graduated outwardly of the circle, to wit 

flange b and continued.with an alined hori 
Zontally disposed extended piece F, shown in 

... elevation in Fig. 2, to more clearly illus 
trate the slide piece G, whichis moyably 

rearwardly of the ship when the instrument 
is in position. . . . . . . . . . ?- 

50. 

intended to be disposed parallel to the course. 
of the enemy ship against which the torpedo 55 

its outward end with a projecting plate (; 
having a finger hold k and an opening ki. 
through which the graduations of the sight: 

60 - 
i Within the opening ke is mounted a piece 

- L which is held by a spring catch l to the 
head k, so as to be movable therewith when 
otherwise unrestrained. The piece L is also 
provided with a positive locking piece by 65 

These graduations read in knots per hour, 
indicating different torpedo 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-B is 

graduated a circle I. In the form shown it. 
is formed directly on the top of the lip b. 3. 
On the central stud E and bearing on a 

shoulder ethereof is mounted an arm. K. 
which is termed the enemy bar. This bar is 

is to be directed. The bar K is provided at 

circle II are visible. . . . 

In the instrument thus far described, if 
properly set and handled, the bar O points 
to-the-position which the enemy ship must . . . . 

which the piece L may be positively engaged 
with the rim b when the enemy bar K is originally set in its position of parallelism 
with the course of the enemy ship, which 
adjustment is made by bringing the center 70 
mark lopposite the graduation of the sight 
circle I, as for example in Fig. 1 opposite 
the 270 in which case the enemy ship would 

I have been sighted on the port bow approach 
ing at exactly right angles to our course. . . 75 
The catch Z being a yielding catch and 

therefore inferior in its holding power to the 
positive screw stop t, the enemy bark may 
be varied through a suitable: distance, for 
example 10° in either direction without dis- 80 turbing the original setting of the piece Lú 
for the enemy course, thus permitting for a 
compensation for temporary slight variation. 
of our own course as might be constantly 
occurring in case of heavy. Sea. on either 85 
quarter. For this purpose the head piece. 
is graduated as at k for readings referable 

... The graduations: correspond to the 
graduations of compass demarcation, so that 90 
the officer in control may instantly correct . . 
from the compass each slight temporary de 
viation from course, so that the relative po 
sition of enemy course to our course Will be 
maintained constantly. The enemy bar Kis 95 
graduated at K from the center outwardly 
in indication of knots per hour, so that the 
slide M which is mounted thereon-maybe. . . 
set for the speed of enemy ship. The slide. 
M is held by a mill head screw m and car 
ries on a raised post. m. a guide piece in 
which is swiveled on the post m'. . . . . . 
- Carried on a post 9 on the slide block G. : : . . . 
which is locked by a screw it is the sight bar 
O. This sight bar Opasses through the slide 105 
block N and gives the alinement for the 
point in the enemy's course which the enemy 
ship must occupy at the moment of dis 
charge of the torpedo in Order that the tor 
pedo may intercept the enemy ship. . . . 
Mounted on a further extension of 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 Rand a w 
scale R, which provides for correction of 115 
tidal influence: on the torpedo and for the 
angle of parallax resultant from the angu- . . 
lar gyroscope-set of the torpedo, and the 
parallax error due to the distance of the 
torpedo tube from the director. 

occupy at the moment of discharge of the 
torpedo in order to make a hit. In below 125 
deck use it is obvious that an actual sight 
ing of this bar O cannot be had. Further 
more, in all usual submarine structures it is 
not convenient, and usually impossible to 
place the center of the instrument in the 130 

110 

120 

i. 

100 





the torpedo’s course is at a point in excess 
of the range of the torpedo, no hit would 
be effected and the torpedo lost... 

It therefore becomes necessary to know at 
the moment when the enemy ship is sighted, 
and it is desired to launch the torpedo 
whether the enemy ship is at a distance so 

10 

15 

:20 

30. 

35 

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 channeling the sight 
bar.O with an undercut grooving.o.o. within 
which may be slipped a strip of cardboard 
or celluloid O. 
... I provide as many of these slips as there 
are torpedoes of different range or speed, 
either, or both, or blank strips-of celluloid 
may be provided so that they may be grad 
uated for any torpedo. Each strip O' has 
an indication of the range and speed of the 
torpedo with which it iš to be ûsed, and I 
scale each strip according to the range and 

25. 
be read with reference to a pointer mark O' 
speed of the torpedo. These scales are to 

on the slide N of the enemy course bar. 
When the instrument has been properly 

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 him. 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 announced to be at a distance greater 
than the limit indicated on the scale O' he 
will withhold the discharge of the torpedo 

... and wait until on another adjustment the . 
enemy appears on the point of sight and 

45 

:50 

within. range. 
By locat 

amable 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 simply effected 
by measuring the distance between the cen 
ter of the pivot post E. and the center of the 
pivot post g of the slide G on the torpedo 
bar. D with said slide set with the given 

60 speed of the torpedo. This distance is 
measured off and marked on the card from 
the center of the pivot post 9, so that when 
the cardisin. place the maximum range at 
the given speed indicated on the strip Oi will 

2. In a torpedo director, a graduated base 
circle, a second graduated circle adjustably 

ing the scale on the sight bar, I 

ond slide member. 

be the same distance . from the center -of the 
post gas the post g? is from the center of 
the post E. . . . . . . . - This distance on the strip representing 

ranges marked off. Where the graduations 
the known limit of range in yards, may be . 
subdivided and, the various proportional 

65 

for the enemy course bar begin laterally of . 
the pivot E, as is preferable so that the slide it. 
may be brought to zero. for a straight ahead - i. 
shot without interfering: with the post E, 
then care must be taken in measuring the 
distance between the points to provide for 

required. . . . . . . . . . . . . . . . 
As this calculation is perfectly simple the 

strips furnished with my device may be . 
marked off by the torpedo officer for the 

the slight correction, which would bethus 

speeds and ranges of torpedoes which: he 
carries in his torpedo equipment. 
Various modifications in the parts, their . ?. ” 

mountings and graduations may obviously 
be made, all without departing from the . 
spirit of my invention if within the limits . . . 
of the appended claims, and likewise my in- ; ; 
vention my be used or applied in use other 
Wise than as specified. : - . . . - 

'What i therefore elaim and desire to se cure by Letters Patent is:-. 
1. In a torpedo director, a graduated 

base circle, a second graduated circle adjust 
ably mounted thereon, a graduated slide : 
member pivoted to and radially adjustable 
with respect to said base circle and cir- . . . 
cumferentially... adjustable with respect to 
the second circle, a second slide member 

last named slide member and slidably and 
pivötally connected to the other slide mem 

radially adjustable on the base circle, and 
a pointer bar pivotally connected to the 

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 
circle, a second slide member radially ad 
justable on the base circle, and a pointer 
slide member and slidably and pivotally 
for indicating enemy alinement to said sec 

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 
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 slidably and pivotally connect 

3. In a torpedo director, a graduated base 

bar pivotally connected to the last named 
connected to the other member, and means 

25 

70 
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pivoted to and radially adjustable with 

80 näpilaiyneeätoheiheisiä 

ed to the other slide member and graduated 
with reference to one of said slide members 
in terms of limitation of range. 

. . . 4. In a torpedo director, 
5 circle, a second graduated circle a( 
mounted thereon, a graduated slide memb 

... spect to said base circle 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 pointer bar pivotally connected. 
to the last named slide member and slidably. 

15 and pivotally connected to the other: slide 
- axially of said first-n member, and a sight element piyotal y con 
nected with said second named slide and graduated in scale limitation of range. 

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 

5 speed, and a pointer bar pivotally connected 
to the last named slide member and slidabl 

member, and a sight element piyotaly con 
nected with said second named-slide anc 
graduated in scale limitation of range, and 
means for indicating enemy. - ' ' ) - - alinement t 

35 said second named slide member. 

a second graduated-circle mounted thereon, 
a slide pivoted axially of said first-named 

40 circle and radially graduated from said 11, 
pivot rearward, a second slide: movable on 
said central pivot for circumferential refer 
ence to said second-named circle and grad 

second-named slide. . . . . . . . 
7. A torpedo director comprising a gre 

uated base circle, a central pivotal mount, a 
50 second graduated circle mounted thereon, a 

circle and radially graduated from said 
said central pivot for circumferential refer 
uated radially outward for enemy speed 
and a sight bar having pivotal relation - ti 
said first-named slide and guided relation t 
said second-named slide, and means coöper 

60 ative with said sight bar for indicatin 
enemy alinement. . . . . . . . . . . 

8. A torpedo director comprising a bas 
having a graduated base circle, a º centraj 
pivotal mount, a second graduated circle ad 

65 justably mounted thereon, a slide pivoted 

indicative reference to the g itiations o 
said third-named circle. ????.. . . . . . .....: 

5. In a torpedo director, a graduated base: circ 
- 20 circle, a second graduated circle adjustably 

mounted thereon, a graduated slide member 
pivoted to and radially adjustable with re 

o first-named 

?? . ? ? ? ? 

pedo speed, a second bar mounted thereon 
and graduated in ship speed, a slide on each 
bar adjustable with reference to said grad 
tlations, a sighting member pivoted on said 

. . . . . . torpedo. 
. . . . 6. A torpedo director comprising a grad 

uated base circle, a central pivotal mount, 

jus 

uated radially outward for enemy speed, and 
45 a sight bar having pivotal relation to said 

first-named slide and guided relation to said 

slide pivoted axially of said first-named 
pivot rearward, a second slide movable on 

55 ence to said second-named circle and grad 

axially of said first-named circle, a second 
'slide movable on said central pivot for cir- . 
cumferential reference to said second-named graduated base circl 

rcle adjustably is 
sight bar having pivotal relation to 

first-named slide and guie ... di guided relation 

first-named 
ded alline ment fr on said 

9. A torpedo director.cc 
pivotal mount, a second graduated circle ad 
justably mounted thereon slide pivoted 

led circle, a second 

70 

having a graduated base circle, a central 

80 
slide movable on said:central pivot for cir. 
cumferential reference to said second-named Prizr...as of rhaving pivotal relation to 

guided relation to id first-named slide and 
Said Seco second-named slide, a third circle piy. 
oted for ci 

between said indicato 
in a torpedo director, 

oted thereon graduated in scale of tor 

bar slide, and guided in said second 

base, a bar 

85. 

unferential adjustment on said : 
irst-named slide and an indicator. in ex 

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

-- and said sight 

90. 

95 

slide, 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 
stable slide members, a third member piv 

oted to one and guided in the other, said 
member haying a scale of maximum enemy . 
distance referable to a pointer, said second 

10 slide being graduated in subdivisions pro 
portionately for a given torpedo speed. . . 

12. In an instrument of the class de 
scribed a mount, a graduated torpedo speed 
bar pivoted thereon, a graduated enemy 
course bar, a slide on each bar, a sighting 

- member pivoted on said torpedo bar slide 
... and in guided relation to said enemy course 

105 

115 

bar slide, and a scale of maximum enemy 

Scribed, a torpedo slide, an enemy course 
slide, a sighting member pivoted on said 

: torpedo slide and in guided relation to said 
enemy course slide, and a scale of maximum 
enemy distance on said sighting member ref 
rable to a pointer, said enemy course slide. 

distance on said sighting member referable 
o a pointer, said course bar slide gradu 
ted from said torpedo bar slide inlineal . . 

unitary subdivisions proportional for given 
torpedo Speed : 

13. In an instrument of the class de- - - 
125 

120 

180 

  

    

  

  

  



graduated from said torpedo bar slide in 
lineal unitary subdivisions proportional 

. . . . . . . . . . . 19. In an instrume . . . . . 
Scribed, a support, a torpedo direction ele 
ment adjustably mounted in relation there -: 
to, an enemy course element also adjustably 

- - mounted thereon, each of said elements ad 
- ¥??? movement with said justable relative to graduated speed indicia, 
COULISé. 

for given torpedo speed. : 

10 

course bar mounted for circumferential. 
movement thereon, a Supplemental lock for 

15. 

20. 
for permitting said limited movement of 
said enemy piece to said supplemental lock. 
scribed, a graduated circle, a torpedo tube. 

25. 

... and a scaled adjustment between said sight t SSSSSS • 
u- mounted: thereon, each of said elements ad 

justable relative to graduated speed indicia, 
ja pointer carried by said slides for indicat--. . . 
ing enemy position, a sight element associ 

rated with said sight bar and having adjust-. 
30 

I scaled adjustment between said sight ele 
ment and said sight bar providing angular 
corrective adjustment between said sight 

in presence 

40 

15. In an instrument of the class de 

rior lock for fixing said piece relative to - 

6 

14. In an instrument of the class-de 
Scribed, a graduated circle and an enemy. 
course -bar mounted for circumferential 
movement: thereon, an enemy course piece. 

and a loc 
on said circle. 

for fixing said piece 

Scribed, a graduated circle and an enemy 

Setting an enemy course piece in a circum 
ferential position and having a limited po 
tential relative movement thereto, a supe 

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

16. In an instrument of the class de 
bar pivoted centrally thereof, a sight bar 
pivoted on said tube bar, a sight element 

element and Said sight bar providing angu 
lar corrective adjustment between said tube 
piece and said sight element. . . . . . . 

17. In an instrument of the class de 
scribed, a sight bar circumferentially mov 
able relative thereto, a sight element and a. 

bar and said sight element. 
18. In an instrument of the class de scribed, having circumferential graduations 

and a central pivot, a radial enemy course. 
bar on said pivot, and means for locking. 
said enemy course bar for a limited move 

1846278 

a pointer bar carried by said elements for 
indicating enemy...position, a sight element . . . 
associated with said sight:bar and having. 

therefor having scaled indicia for correc 

tions, and a central pivot, a radial enemy. . 
course baron said pivot, and means for . . . 
locking said enemy course bar for a limited . . . . 
movement relative to said circumferential . . . 
graduations, a sight element and a correc 
tive angular adjustment between said sight 
element and saids sight bar. . . . . - · · ~ · . 

ment adjustably mounted in relation there 
to, an enemy course element also adjustably . . . . . 

able relation thereto, and an adjuster tiere...’ 75 
for having sca a.a. ' ' ". . . - 

parallax and for drift. . . . 

ment relative to said circumferential grad 
uations. » : *: - 

instrument of the class de 45 

50. ." 

adjustable relation thereto, and an adjuster 
55 

tions of parallax and for drift. 
20. In an instrument of the class de-, 

Scribed, i having circumferential gradua--. . . . 
60 

65 
: 21. In an instrument of the class de 
scribed, a support, a torpedo direction elle 

70 . . . . 

led indicia for corrections of: 
y whereof I affix my signature 
two witnesses. 

DEL SOLAR. 

: In testimon 

: ARISTIDES 
Witnesses: 

  

  

  

  

  

  

  


