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To all whom it may concern.;

Be it known that I, ARISTIDES DEL SOLAR, &
citizen of the Republic of Chile, residing at
Boston, county of Suffolk, Commonwealth
of Massachusetts, have invented certain new
and useful Improvements in Torpedo-Di-
rectors, of which the following is a specifi-
cation. .

This invention relates to the automatic
control_of torpedo_directors.” ¢ purpose
of such a structure is to indicate the relative
position in which an enemy ship must be at
the moment of the discharge of a torpedo to
perfect a hit. In this device the enemy
course bar, so-called, is to be set and main-
{ained parallel with the course of the enemy
which, considered in the instrument itself,
amounts to an angular adjustment in rela-
tion to the fore and aft line of the ship firing
the torpedo.

One of the difficulties in handling any
such instrument is the matter of constant
adjustment and rc-adjustment made neces-
sary by variation in course of the ship.
This is true of any ship, and particularly
true of a submarine. Unless adjustment is
immediately and accurately made for every
movement of the ship from its course, the
accuracy of the aim is correspondingly dis-
turbed and the torpedo misses its mark.

The constant adjustment of the enemy
course bar involves the presence of an extra
man and makes it necessary to watch each
deviation from course, correct the setting of
the enemy course bar, or all substantial devia-
tions from course, and vary the enemy course
bar for all slight deviations. This intro-
duces a serious possibility of error, espe-
cially under service conditions, and partict-
larly in case a submarine is operating sub-
merged.

Tt is only necessary to bear in mind that
the captain of the torpedo boat or subma-
vine in maneuvering for position or in
avoiding the enemy’s fire will be required to
change his mind from moment to moment
and to vary his course with no time to make
his changes known to the operator of the
{orpedo director. The same thing is true,
although to a somewhat less degree of course,
where through the manipulation of the steer-
ing wheel almost imperceptible changes in
heading are made which, while hardly
noticeable to the heading observer, may seri-
ously affect the line of sight.

E]

- My present invention involves maintain-
ing of the position of the enemy course bar
parallel to the course of the enemy, inde-
pendently of its relation to the fore and aft
line of the ship, so that whether the course
be varied or whether the course be altered,
it will constantly and continuously maintain
its factor in the angular set of the sight bar,
as long as the enemy’s course is unchanged.

The construction of my device and its op-
eration will be fully described in the speci-
fication which follows. Throughout the
specification and drawings like reference nu-
merals will be employed to indicate corre-
sponding parts, and in the drawings:

Figure 1 is a plan view of a torpedo di-
rector in accordance with by invention, the
parts being arbitrarily moved to more clearly
expose underlying construction.

_Fig. 2 is a vertical section through my de-
vice.

In illustration and explanation of my de-
vice I have shown it equipped with the sec-
ondary sight circle for below deck use.

In the present form of my invention I pro-
vide a base U which may be fixed in any
suitable place, and upon which is mounted a
casing V having a cylindrical stem v fas-
tened centrally of the base U. On the stem v
is rotatably mounted as a bearing, a collar
of an arm D provided with a lock screw W*
by which it may be permanently set on the
base U. The base U is graduated at A on
which the end w«? of the arm w reads as a
pointer. '

The graduated cirele A is the torpedo cir-
cle which is in the form shown scaled from
zero to 180° in both directions, the zero and

the 180° mark being set in the true fore and

aft line of the keel of the ship with the zero
mark toward the bow thereof. This circle
will therefore read in true angular relation
to the fore and aft line of the ship. <~

The bar D which is termed the torpedo
bar is intended to be set at the angle of the
tube from which the torpedo is to be dis-
charged, or at the angle the gyro is set,
and it therefore lies parallel to the course
of the torpedo in the water. The end of the
torpedo bar is extended upwardly at & above
the level of the base flange b and then re-
turned radially inward over itself, as at F.
The part F is graduated from its inner end
outwardly as at H, these graduations read-
ing in knots per hour and indicating the
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speed of different torpedoes so that the slide
G may be set by the screw ¢ for the speed
of the particular torpedo which is to be dis-
charged.

Upon the casing V is fixed the plate B
which is formed as a shallow dished member
provided with a surrounding lip or flange b.
On the central stud E and bearing on
shoulder e thereof is mounted an arm XK
which is termed the enemy bar. This bar is
intended to be disposed parallel to the course
of the enemy ship against which the tor-
pedo is to be directed. The bar K is pro-
vided at its outward end with a projecting
plate £ and an opening %? through which the
graduations of the sight circle I are visible.
Within the opening %? is mounted a piece
L which is held by a set screw 7 to the head
£, 50 as to be movable therewith when other-
wise restrained.

These graduations of the sight circle I
are preferably numbered in two usual navi-
gation series I' and ¥2, which permit the
reading to be reported in terms of quarter
or in terms of angle to the north.

The enemy bar K is gradunated at K* from...

the center outwardly in indication of knots

of enemy ship. The slide M is held by a
mill head screw m _and carries on a raised
post m* a guide piece N which is swiveled
on the post mt.

Carried on a post ¢g* on the slide block
G which is locked by a screw ¢ is the sight
bar O. This sight bar O passes through
the slide block N _and gives the alinement
for the point-in-the-enemy’s course which
‘the enemy ship must occupy at the moment
of discharge of the forpedo in order that
the tofpedo may intercept the enémy 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 R* and a
scale R? which provides for correction of
tidal influence on the torpedo and for the
angle of parallax resultant from. the angu-
lareyroscope_set of the torpedo, and the
paralfaxérror due to the distance of the
torpedo tube from the director.

In the instrument thus far described, if
properly set and handled, the bar O points
to the position which the enemy ship must
occupy at the moment of discharge of the
torpedo 1n order to make a hit. If pro-
vided with a telescope, the ship would be
so sighted. In below deck use it is obvious
that an actual sighting of this bar O can-
not be had. Furthermore, in all usual sub-
marine structures it is not convenient and
usually impossible to place the center of the
instrument in the vertical axis of the peri-
scope, so that the angle of the tube to the
center of the periscope is no longer the true
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angle of that tube to the center of sight
in the instrument, and the instrument read-
ing must therefore be corrected by an ad-
justment.

For this purpose the end of the bar P
is carried up as a pointer p for reference
to a second circle S mounted on a spoked
carrier T which has a supplemental part T*
adapted to overlie the inner flange s of the
circle S in assemblage. The carrier T is
fixed on the squared top of the stud exten-
sion ¢* and is formed as an upper and lower
plate T and T* between the peripheries of
which is movably mounted the ring S.

The ring S has a double series of gradua-
tions S* and 8% The outer one S adjacent
the pointer p has graduations corresponding
to the sight circle I, but graduated from op-
posite points, to wit, clockwise from zero
to 360° with the zero at six o’clock of the
clock face and with its zero—180° line
always parallel with the fore and aft line
of the ship. This provides for the correct
reading of the pointer p which will thus
indicate on the scale St that degree of enemy
position which would be indicated by a
pointer radially run from the center of the
periscope parallel to the sight bar O, which
would thus cut the circle of sight S at the
true degree of horizon which would cor-
respond with the reading of the periscope.

The scale S* is on the outer face of the
circle S which is slightly beveled, while con-
centrically within it on the flattened top of
the ring is a set of graduations 82 reading
from zero to 180° in both directions, which
are read referable to a pointer mark U ar-
bitrarily located on one of the spokes of the
carrier Tt The scale S? provides for a cor-
rective setting of the secondary sight circle
S according to the angle of the torpedo cor-
rection made by moving the bar D.

The exact location of this pointer is im-
material except that it and the scale should
be so disposed that when zero of the scale
S? is opposite the pointer mark U the sec-
ondary sight circle S should have its zero
at six o’clock of the instrument, or in other
words on the aft end of the fore and aft
axis of the instrument.

In case the torpedo tube is not a bow tube,
as the example for which the arrangement
shown in Fig. 1 is set, then obviously set-
ting the torpedo bar D at the angle of the
torpedo tube will vary the sigcht bar QO from
that position which it would occupy if the
torpedo tube was a bow tube. For example,
if the torpedo was to be fired from a star-
board bow 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 lat-
erally inasmuch as it is pivotally mounted
on the torpedo bar D, '

In order therefore to correct what would
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otherwise be an error in the reading of
the pointer P the secondary sight circle S
is so moved in the direction opposite to that
in which the torpedo bar D has been moved
until the inner graduations S® show half
way between the 40° and 50° opposite the
pointer U. This will correct the reading
of the pointer P on the secondary sight
graduations S* which will then indicate the
exact degree of horizon on which the enemy
ship must be sighted to make the hit.

The above constitute the general opera-
tions and adjustments, but there are at least
two other factors for which adjustment
must be made. These are the resultant drift
of the torpedo in case of cross tide or the
like, and secondly the angle of parallax
which is variant depending upon the dis-
tance of the enemy ship and the distance
from the director to the tube or the radial
distance for a torpedo under gyro control
or the resultant of any or all three.

These three corrections may be made by
separate adjustment or by a single net ad-
justment of the pointer bar I relative to
the sight bar O. This will add or subtract
from the scale reading just that amount
necessary to allow for the drift or angle or
the net correction of the tube. In the form
shown I accomplish this by the adjustment
screw valve R having a vernier head and
scale R* R,

It will be borne in mind that as the tor-
pedo has a limit of range, it is necessary
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 great to
effect a hit. The distance at which the
enemy ship may be sighted when the torpedo
is fired depends upon its distance at that
moment, and the relation of its course to
that which the torpedo is to take. If the

“interception of the line of the enemy’s

course with the line of 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 tor-
pedo, whether the enemy ship is at a dis-
tance so that it will be within the range
of the torpedo if fired. As different tor-
pedoes have different ranges and different
speeds, it is necessary to have means by
which these facts may be determined. This
T accomplish by longitudinally channeling
the sight bar O with an undercut grooving

* 0o within which may be slipped a strip of

card board 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 gradu-
ated for any torpedo. Each strip O has

g

an indication of the range and speed of the
torpedo with which it is to be used, and 1
scale each strip according to the range and
speed of the torpedo. These scales are to
be read with reference to a pointer mark
O? 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
position of the pointer O? on the scale oo
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
within range.

By lecating the scale on the sight bar, 1
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 the
time of point of sight in order to have the
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 center
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 speed
of the torpedo. This distance is measured
off and marked on the card from the center
of the pivot post g2, so that when the card
is in place the maximum range at the given
speed indicated on the strip O* will be the
same distance from the center of the post ¢*
as the post g2 is from the center of the post E.

This distance on the strip representing the
known limit of range in yards, may be sub-
divided and the various proportional ranges
marked off. Where the graduations for the
enemy course bar begin laterally of the pivot
‘B, as is preferable so that the slide may be
brought to zero for a straight ahead shot
without interfering with the post E, then
care must be taken in measuring the dis-
tance between the points to provide for the
slight correction which would be thus re-
quired.

As this calculation is perfectly simple the
strips furnished with my device may be
marked off by the torpedo officer for the
speeds and ranges of torpedoes.which he
carries in his torpedo equipment.

With the above understanding of the con-
struction and operation of my device it will
be seen that if the enemy bar K be in true
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parallelism with the course of the enemy
at the moment of discharge, a hit should be
certain. As heretofore pointed out, consid-
erable difficult is experienced in keeping a
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turn and the accuracy of the torpedo is cor-
respondingly increased.

Where the north is the point of control
selected, it is obvious that the angles of my

5 ship so steadily on its course that the pre- torpedo director become relatively compass
determined angle of the enemy course is angles, and the scales I* and I may be read
concentrated. In other words, each varia- in compass indications by locking the tor-
tion of the torpedo carrier tends to bring pedo bar D in the fore and aft line of the
the enemy course bar K out of its position ship and swinging the enemy course bar K

10 of parallelism to the enemy course. Even into parallelism with it in which position
slight variations due to current or the slight it may be locked by turning up the ears X
movement in the steering gear may produce on the end of the enemy course bar.
a variation from parallel which multiplied The ears X may be set in either position by
by the considerable distance of range pro- means of a screw @. The screw 2 when set

15 duces a serious error. up to tighten its clamp enters a recess in

Furthermore, considerable variation of the cross piece of the ears X and must there-
course is usually necessary, especially in fore be released to free the plate B before
action, and even these deliberate variations the ears X can be turned up when the de-
in emergencies and under excitement are vice is to be used as a compass.

20 difficult to report accurately and to make  When in this position with the screw [
adjustment fall properly. I therefore have released, the plate B is free to rotate under
made provision for automatic compensation its control so that the compass indications
for variation from the determined course, may be read from the pointer L of the
so that the enemy bar K will be maintained enemy bar, which has been set to point to-

25 in parallelism with the enemy course regard- ward the bow of the ship and hence points
less of the swinging of the ship. the course. In this manner the bearings

I accomplish this by floating that portion may be taken or verified at any time by any
of my apparatus which relates to the enemy officer at any torpedo station or ship.
course, to wit, the scaled plate B and enemy Various modifications in the parts, their

30 course bar K, so that it may move inde- mountings and graduations may obviously
pedently of the base V which is of course be made, all without departing from tho
In fixed relation to the ship. The control spirit of my invention if within the limits
of these floating elements may be variously of the appended claims, and likewise my in-
effected, but it is preferably controlled with vention may be used or applied in use other-

35 relation to a fixed and variable point, such wise than as specified. %
as the true north. What T therefore claim and desire to se-

For the purpose of illustration, and as a cure by Letters Patent is:
highly efficient means of effecting this result, 1. In a torpedo director, a graduated base
I have shown and located within the casing circle, a second graduated circle adjustably

40 V the mechanism of a gyro compass repeater, mounted thereon, a graduated slide member
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such as is used with the gyroscopic control pivoted to and radially adjustable with re-

S ship's sy
the triotive elemeénts which, through suitable
train of gearing, not necessary to be shown,
rotates the plate B and with it the enemy
bar K which has been fixed in’any prede-
termined initial position by the set screw 1.

As here shown a shaft.1, which is prefer- “bitrarily selected point of control, . .

, and which consists of ™

spect to said base circle and circumferen-
tially adjustable with respect to the second
circle, a pointer bar pivotally connected to
the last named slide member, and means for

-automatically maintaining said first named
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slide ‘member in constatit, relation to an.ar-

ably hollow to accommodate the lead wires ~ 2. Tn atorpedo director; a graduated base..

for the magnets is journaled in suitable bear-
ings in the casing V. Fast on shaft 1 is a
spider or other appropriate support 2 for
a plurality of electro-magnets 3, which are
adapted to codperate with an armature 4
mou%ted upon and insulated from the cas-
ing V.

As the motive element is rotated by the
transmitted impulse of the. central.contiol,
he plite B Will be at, every de
‘tion of the ship from :

“efiemy course bar K thus shifted to effect a
readjustment of the sight bar O. In this
manner the enemy course bar is kept con-

stantly parallel to whatever angle she may

!

course, and the

circle, a second graduated circle adjustably
mounted thereon, a graduatéd 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 o The base circle, a )4
pivotally connected to the last named slide
member and slidably and pivotally con-
nected to the other slide member, a loclk for
fixing said first-named slide to said adjust-
ably mounted circle, and means for adjust-
ably rotating said adjustably mounted ¢ir-
cle to maintain its position relative to an
arbitrarily selected point of control.

ointer bar .
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3. In a torpedo director, a graduated base
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 circumieren-
tially adjustable with respect to the second
circle, a second slide member radially ad-
justable on the base circle, a pointer bar
pivotally connected to the last named slide
member and slidably and pivotally connect-
ed to the other slide member, and means for
maintaining said first named slide member
in a fixed direction in azimuth.

4. In a torpedo director, a graduated
circle, a slide adjustable relative thereto, an
element of constant directive tendency, and
an operative connection between said ele-
ment and said slide for maintaining said
slide in a fixed direction in azimuth.

5. A torpedo director, a graduated circle,
a graduated slide adjustable relative there-
to, means for locking said slide to said cir-

cle, an element of constant directive tend-
ency, and an operative connection between
said element and said slide for maintaining
said slide in a fixed direction in azimuth.

6. In a torpedo director, relatively ad-
justable graduated circles, means for set-
ting said circles in a predetermined rela-
tion, and a control mechanism of constant
directive tendency for adjustably maintain-
ing said circles in a fixed direction in azi-
muth.

7. In a torpedo director, a graduated cir-
cle and a slide adjustable relative thereto,
and means for adjustably maintaining said
slide in a fixed direction in azimuth.

In testimony whereof I affix my signature
in presence of two witnesses.

ARISTIDES per SOLAR.
‘Witnesses :
MagioN F. Weiss,
Acnus V. O’°CoNNELL.
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