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UNITED STATES

Patented March 21, 1905.

PATENT OFFICE.

VICTOR JEAN POUTET, OF MARSEILLES, FRANCE.

NAVAL-GUN SIGHT.

SPECIFICATION forming part of Letters Patent No. 785,434, dated March 21, 1905.
Application filled December 11, 1903, Berial No. 184,758,

To all whom tt may concermn:

Be it known that I, Vicror JraNn PoureT,
licutenant-colonel, of 18 Rue du Chapitre, in
the city of Marseilles, Bouches du Rhéne, Re-
public of France, have invented a Naval-Gun
Sight, of which the following is a full, clear,
and exact desceription.

This invention relates to a new system of
sighting apparatus for naval ordnance by
means of which when firing at sea certain er-
rors in aiming due to the rolling of the ship
may be corrected.

In firing in a seaway, as is well known, the
oun should be fired at the end of the first
half-period of upward roll at the moment
when the ship passes the upright position.

Now whatever the skill of the gunner a cer-

tain time must always elapse between the
moment when (on the line of sight being laid
on the object) the gunner commences to op-
crate the firing mechanism and the moment
when the projectile leaves the gun. This dif-
ference is due in the first place to the fact
that the gunner’s thought is not instantane-
ously converted into action upon the firing
device. while, further, (and more especially
when slow-burning powder is used,) a certain
interval must always elarse between the mo-
ment at which the gunner operates the firing
device and that at which the projectile leaves
the bore. Toillustrate theimportance of this
delay. it can be shown that for an interval of
0.3 second at a distance of three thousand
meters the projectile may pass seventy-five
meters above the point aimed at. Thus let
w be the angular velocity of the vessel in
passing to an upright position, which may
be regarded as the maximum speed of roll-
ing; », the amplitude of rolling to one side;
9 ., from side to side; ¢, the period ot oscil-
lation from .« to —u, ¢ being a constant for
the sameship whatever may be . 1t 1sknown,
according to the laws of pendular movement,
that whatever may be the values of # and ¢,

: d! . .
w=1m". being thus constant, @ 1s propor-

tionate to »~. Supposing an average roll of
ten degrees and a period of oscillation of six

: 1 L n 3
seconds, @ = 7 — = 5% about, it thus fol-

lows that for a space of time equal to 0.3 sec-

- -

ond the corresponding angular deviation wili
be 5X0.3=1°30". At three thousand meters
the projectile would pass at a height above
the object approximately equal to 3,000X
sin. 1° 80', or 3,000X0.025=75 meters. In
addition to this, even should this deviation
of one degree thirty minutes be known, it
is not possible for the gunner to previously
correct the aim, as this deviation, which is
one degree thirty minutes, on the beam di-
minishes with the ** bearing”—that 1s to say,
with azimuth of the gunrelatively to the axis
of the vessel—and, moreover, each different
amplitude of roll would need a different ad-
justment. Now it is impossible to suppose
that the gunner could at the moment of firing
estimate both the azimuth of the gun and the
amplitude of roll and rectify the aim accord-
ingly.

The present invention has for its object to
provide an instrument with the aid of which
the line of sight may be previously so raised in
accordance with the amplitude of the rolling
motion as to correct the retarding effects above
mentioned. Thisretardationand the period of
oscillation having been previously carefully
determined once for all, the gunner need sim-
ply to separate the firing mechanism at the
exact moment when the line of sight covers
the object. Firing ona rolling ship can thus
be carried on as if upon a platform on land, a
oreatly-improved result being consequently
obtained.

The principle of the apparatus is as fol-
lows: The fore sight or hind sight of the gun
is adapted for being acted on by a device mov-
able about an axis parallel to that of the sight-
ing apparatus and capable of retaining during
the necessary interval of time a fixed direc-
tion in space. This device may either consist
of a pendulum constantly tending to remain
vertical or it may be a telescope pointed to-
ward the horizon. In consequence of the
rolling motion this instrument, whereby a
fixed direction in space is maintained, receives
a relative angular displacement, which 1s
communicated to the fore sight or hind sight
throughout the whole duration of the second
half-period of downward roll. At the end of
this period-—that is to say, when the vessel 1s
at its lowest point—the fore sight 1s by a suit-
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able contrivance made fast with the aiming
apparatus until such time as the ship arrives
at firing position. From this moment the
fore sight again becomes freeand may be again
acted on by the instrument for maintaining
a fixed direction throughout the whole dura-
tion of the following descending period, and
so on. It results from the arrangement that
when the ship at the end of the first half-
period of upward roll reaches an upright po-
sition the fore sight will have retained the an-
cular displacement imparted to it by the oscil-
lating device during the downward roll. This
angular displacement is utilized to produce a
difference 1n elevation of the fore sight—that
is to say, an advance on the position which it
would have occupied without such displace-
ment. The raising of the line of sight as a
result of the vertical movement of the fore
sight may be considered (without too great an
error) as proportionate to this vertical dis-
placement, which is itself proportionate to
the amplitude # of the rolling. Thus let X
be the rise in the case of firing on the beam—
that 1s to say, where the firing plane is at
ninety degrees to the axis of the vessel —and T
the time corresponding to such elevation,
which is equal (in the example above cited)
to 0.3 second. Itisthusevidentthat X = @T.

T
whence X = 7 p z. Now as T and 7z are con-

stant, therefore X = / », £ being a constant.
It is sufficient to give to the line of sight an
angular rise, which, relatively to the ampli-
tude of rolling, 1s in the ratio 2. In cases
where the firing plane malkes an angle a with
the normal to the axis of the vessel the error
in aiming 1s multiplied*by cos. @. In this
case the rise relatively to the amplitude of the
rolling would be in the ratio £ cos. @. 1t is
evident that the rise in the line of sight would
tfollow the same progression.

In the accompanying drawings, Figure 1
represents, by way of example, a diagram-
matic view ot the apparatus, from which the
working will be readily understood. Fig. 2
1s a diagrammatic view of a regulating device.
Fig. 3 1s a side elevation; and Fig. 4 a plan of
the apparatus, Fig. 5 being a vertical section
on line z v, Fig. 4.

The same letters of reference denote like
parts in the several figures.

It will be seen from the foregoing descrip-
tion that when the gun i1s fired on the vessel
reaching the upright position during its up-
ward roll the error in the aim is corrected
by the raising of the line of sight, which
may be effected either by the raising of the
tore sight or the lowering of the hind sight.
In the following example the raising of the
fore sight will be described. Supposing a
heavy pendulum, Fig. 1, having but a short
period of oscillation (0.5 second, for example)
relatively to that of the ship and mounted to

65 swing -about an axis parallel to the axis
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of rotation of the sighting apparatus, it is
known that this kind of pendulum 1s best
adapted to maintain its verticality on a roll-
ing-ship, and even should the pendulum (ow-
ing to the centrifugal component) not be ex-
actly vertical at the mid-point of its period
of oscillation it may be assumed that such
pendulums approach the vertical with sufh-
cient accuracy at the end of these periods at
the moment when the speed of oscillation and
the centrifugal force are neutralized. In fir-
ing on the beam the pendulum will thus in-
dicate approximately the amplitude of the
rolling, and consequently the maximum speed

of oscillation, (the ship being in an upright

position,) which is proportionate thereto.
This being so and firing on the beam being
alone in question for the moment, let us sup-
pose that upon a gun-cradle is mounted a
fore sight B, movable about an axis O con-
nected to the framing and normal to the plane
of fire and a hind sight movable with the
ald of a jointed parallelogram BT g (= about
an axis passing through the fore sight when
at rest and parallel to the first-mentioned
axis. Supposealso a pendulum P of the kind
before referred to capable of swinging inde-
pendently about the same axis B. The fore-
sigcht Bis mounted onarod A. When at rest,
said rod bears against a roller C, attached to
the pendulum, which may, together with rod
A, beretained by a stopD. Theline O B isin-
clined to the axis of the gun about six degrees
in the forward direction, so that it may be
assumed that by an angular movement of
twelve degrees in an upward direction the
foresight will be sensibly shifted in a direc-
tion perpendicular to the line of sight, sup-
posed horizontal, the ship being in the up-
right or firing position. Let O B=d« and let
[ be the length of the line of sight B4. When
the pendulum is held out of action, the sight-
ing apparatus may be used in the usual man-
ner. On withdrawing the stop D the pendu-
tum will oscillate, thrusting before it the rod
A as far as the limit of inclination of the
rolling movement, and as B C is relatively
oreat In proportion to O B 1t will rotate
the fore sight B about O as a center to an
ancole which 1s sensibly equal to the limit of
inclination of the rolling movement. At this
moment a ratchet-toothed rack E under the
thrust of a weak spring F holds fast the rod
A and fore sight B while the pendulum swings
backward. Thus when firing takes place at
the end of the first hali-period of upward roll
the fore sight will be raised from B to B’, and

the angle of correction in elevation will be
!

Suppose, forexample, the

-
: . 1
ship rolls ten degrees and sin. 10° = ué» It

has been shown above that for a rolling mo-
tion of ten degrees the angle of fire at the

moment the projectile leaves the bore of the

expressed by
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gun is increased one degree thirty minutes.
The elevation from B to B’ should therefore
reduce it to an equal extent, so that

B/B _ arc 1° 30" = 0.02625.

NOW
;OB

s0 that

OB =6 X I x 0.02625 = 0.1575 /,
since
[ = 1".00 OB = 0™.1575.

[t is, however, necessary that-rod A in order
that it may give the amplitude of the next
succeeding roll should not remain constantly
held by the rack. For this purpose the pen-
dulum roller C is caused at the commencement
of the second half-period of upward roll to
bear upon the rack, so as to hold it disengaged
from the rod € during this half-period and
the following period of downward roll, after
which the rack is again permitted to bear
upon rod A, which slips lightly over the in-
clined teeth of the rack and reéngages there-
with at the end of the half-period of down-
ward roll, and so on. In this way whether 1n
firine on the beam or at any other angle the
proposed system corrects the errors of eleva-
tion in aiming when the gun is fired with the
ship upright. It may be shown that the same

is the case with other azimuths. Thus let a -

be the angle between the plane of fire and the
normal to the ship’s axis. & is also the an-
ole made with this normal by the plane of os-
cillation of the pendulum, which moves with
the gun and the entire carriage in the lateral
direction. In this instance during the roll-
ing at the end of the descending period the
pendulum no longer gives the true angle of
rolling £, but sensibly / cos. «. When the
oun is laid exactly at 0~, the preceding error
in aiming is also multiplied by cos. @, the gun
being always fired with the line of sight hori-
wontal. Thus in this case also the pendulum
oives the true correction. Lastly, when the
gun is neither fired on the beam nor horizon-
tal, the ship being upright, the error 1n aim-
ing varies with the angle of fire,while the cor-
rection remains constant; but should the an-
ole of fire not exceed fifteen degrees the dif-
ference between the error and the correction
amounts at most to one-fifteenth, the maximum
deviationoccurring whenfiring in the direction
of the axis. TFor an angle of fire of five de-
orees the difference would be less than one
one-hundredth. It may thus be admitted that
in all cases in firing with the line of sight
horizontal and the ship in an upright position
the proposed system corrects to a quite sufii-
cient extent the error in aiming due ‘to the
rolling.

Fiist— Drelinanary  adyustment. — 1t has

| rolls.

.3

been seen that for the angle of correction kK
we have

BB; — WIQ’;_}

! ¢

in which / represents the length of the line of
sight; T, the retardation of the firing; 7, the
period of an oscillation; x, the roll to one side.
For the same gun /is a constant on which
depend the firing-tables. #is variable with the
ship on which the gun is placed. T is depend-
ent on the gunner. E should thus vary with

?. It would, however, remain invariable for

To a

T

the same ship and the same gunner.

oiven installation will thus correspond a pre-

liminary adjustment dependent upon F—IZE‘., and

as / must remain constant it is to B B’ that
the adjustment must be applied. To this end

able about two parallel different axes O O,
while the pendulum carries a graduated rod
O' J, (see Fig. 2,) upon which is mounted a
movable slider 1, forming a rest for the rod

O.B of the fore sight. 1t is found that

, v OB __ A OB _
BB—-II.OI OIE{BXOI .
FI—_ !
OBXmOI OB:BOO’—!—O’I‘

O B and O O being fixed, B B is a simple
function of O’ I. It thus suffices to gradu-
ate the rod O’ J for the corresponding values
of BB’. Under these conditions the prelimi-
nary adjustment for a particular gunner and
ship is readily obtained by adjusting theslider

1 without in any way altering the other con-

ditions. |
Seeond— Oscillation about an obligue posi-
trom.—-We have in the foregoing description
supposed the ship to roll about its upright
position, as will usually be the case. In the
case, however, of gyration, or of a strong
cross-current of wind, or of uneven trim, or
of damage in action, this condition may not
always hold good. There remain, therefore,
two causes of deviation to be considered. In
the first place the amplitude of oscillation of
the pendulum no longer gives the mean roll

upon which the maximum speed of oscillation

of the ship and the principle of the sight in
question depend. Consequently if the line of
sight is always maintained sensibly parallel
to the deck the firing can no longer take
place at the moment of maximum speed of
oscillation. As the speed of oscillation of the
ship varies but slightly from the maximum,
it will suffice, as regards the second cause ot
deviation, to so alter the aim of the gun that
the line of sight may be approximately 1n a
plane parallel to the ship’s axis and normal

the fore sight and pendulum are made mov-
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tion consists In an arrangement by which in
sea-firing the line of sight will be horizontal

when the vessel passes by its mean oblique
position.

In Figs. 3 and 4 of the drawings, 4 repre-
sents a hind sight, and 6 a foresight, the latter
being mounted on a lever ¢, movable about
an axis ¢ and provided with a pawl «. The
movement of the pendulum P may be trans-
mitted to the fore sight by means of a slider

<, mounted on an arm 7, adapted to be engaged

and held rigid with the pendulum, the slider
¢+ being intended for effecting the preliminary
adjustment, as before stated. A rack ¢ serves
to retain the pawl ¢ at the end of 1its course.
the disengagement being effected by the roller

f bearing against the bend 7' of the rack-bar.

Fig. 5 shows an arrangement for throwing
out of action the slider-carrying arm 7, this
disengagement varying according to the bear-
ing of the object and when firing on the beam
proportionately to the angle between the
mean oblique position and the upright posi-
tion of the ship. In firing in the direction of
the axis it would always be 72/ The maxi-
mum angle of release is determined by means
ofthemilled head H. When therelease move-
ment is »n¢/, the slide K is perpendicular to
the firing-platform. The angular position of
this slide may be varied by rotating the milled
head, the slide K carrying with 1t the rod
L., which through the medium of cams M
and tenons N effects the disengagement of
the slider-carrying arm ; from the pendulum.
The shde K 1s also movable in the vertical
direction when the gun is laid, the movement.
which 1s produced by a cam Q, fixed to the
sole-plate, being transmitted by the bell-crank
lever R and vertical rod S. When the gun
is laid parallel to the ship’s axis, the head U
of rod L is at the bottom of the slide K and
colincldent with its axis of rotation, in which
case there is never any disengagement, how-
ever much the milled head H may be rotated.

When the gunis laid on the beam, the slide
K is lowered, and if the slide be then oblique
it will be understood that there will result a
release of the lever s variable every instant,
this being a tunction both of the bearing and
of the angle to which the milled head has
been turned and which solely depends upon
the obliquity of the median line of flotation.

It 1s to be understood that the rotation of
the milled head H, as well as the pogition of
the line of sight in the turret or other firing-
chamber, Would if required, be indicated at
each instant by the section commander in ac-
cordance with the estimated angle made by
the oblique position (about which the rolling
motion takes place) with the upright position
of the ship.

It has before been stated that the amplitude
of the rolling motion might also be ascertained
with all desirable accuracy by the substitution

for the pendulum of a telescope or like device

785,434

capable of turning about the axis of oscilla-
tion of said pendulum (or upon an axis paral-
lel thereto) and pointing constantly toward

the horizon. In Figs. 3 and 4 is shown at m
a bar which is capable of recelving oscillating
motion througha hand-wheel or crank-handle
n. Whenthe ship, having passed beyond its
mean position, continues to incline downward,
the telescope is raised so as to constantly
point toward the horizon, this movement be-
ing transmitted as a. rising movement to the
fore sight through the medium of a lever o in
the same manner as when a pendulum was
employed for the purpose. On arriving at
the end of its course the fore sight is clamped
by friction applied at any suitable point in the
mechanism-—as, for example, at the bearings
of the crank-shaft. The correction in the aim
thus made continues at least until the ship
passes the upright position corresponding to
the moment of firing, immediately after which
the bar i1s returned to position in readiness for
the next correction to be made at the next
downw\(\r d roll. Therack 1s in this case held
fixed by means of a pin inserted in a hole p,

the pendulum being held stationary by a pin ¢.

In case the man told off to operate the bar is
unable for want of space to stand behind it a
mirror », inclined at forty-five degrees to the
line of sight, or any other suitable reflecting
device may be employed for enabling him to
adjust the bar from the side. The mirror »
would be so placed as not to divert the whole
of the rays, but to allowsome of them to pass
in order that the man standing directly be-
hind the bar may, if necessary, himself lay
the gun. This arrangement certainly affords
oreater precision than the preceding one; but
as 1t cannot be conveniently applied when the
horizon is foggy or at night or in smoke it is
preferable to provide a combination of the two
arrangements.

We have supposed (as stated at the com-
mencement of this deser 11)1;1011) that the gun is
fired at the termination of the first halt—pm 10d
of upward roll, when the ship arrives in an
upright position. Inthisconnection the cor-
rection consists 1n raising the line of sight,
which is effected in the example given by the
elevation of the fore sight, the return of the
foresight toits original position being brought
about with the aid of gravity by mounting
the stem which carries the sight slightly ec-
centrically uponits axis of rotation. In cases
where 1t 1s desired to fire the gun every time
the ship reaches the upright position, whether
during the upward or downward roll, this can
be easily effected with the aid of the bar by
simply making the fore sight participate in all
the movements of said barin either direction.

The above -described arrangements serve
equally well for the pitching as for the rolling
motion of a ship, and the same apparatusmay
be employed in both cases of deviation. 1t
will also be obvious that an apparatus based
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on the above principle may comprise but one

onlyotthetwoarrangementsdescribed. ‘There
1s no difficulty in applying this principle in
cases where the axis of oscillation of the hind
sight would not pass through the summit of
the fore sight.

I claim—

1. Inasystem ofsighting fornaval guns,for
the correction of the errorin elevation of the
muzzle of the gun due to the rolling and pitch-
ing of theship in firing at sea, a device adapt-
ed to preserve a fixed direction in space, the
said device being movable about an axis con-
stantly normal to ) the plane of fire and adapted
to autonna,IwaLIIy vary the line of sight, an
amount proportionate to the angular velocity
of the ship in rolling through a given position,
substantially as hereinbefore described and
1lustrated in the drawings.

2. In combination with the sights of naval
ouns to be mounted upon vessels, a device co-
acting with the sights for correcting the error
in the elevation of the muzzle of the gun due to
the rolling and pitching of the vessel infiring at
564, which device has an actuating member ar-
chIlOOd to preserve a predetermmed 1xed di-
rection in space, the sight being held to move
about an axis constantly normal to the plane
of firing, and means connecting the sight with
the actuating member, said actuating mem-
ber coacting with said means to vary the line
of sight an amount in proportion to the an-
gular velocity of the ship in rolling through
a glven position.

3. The combination with the fore sight or
hind sight of a gun, of a rectifying device
adapted for action relative to one or the other
of said sights, which device has a sight-carry-
ing member movable about an axis normal to
the plane of fire, and a member coacting there-
with and held by gravity to preserve a fixed
direction in space to automatically regulate
the position of said sight-carrying member
when the gun is tilted, and means for locking
sald device during a predetermined portion
of the tilting movement of the gun.

4. Innaval-gunsights,the combination with
a pendulum of a fore or hind sight pivotally
mounted and which has a pendent arm, said
pendulum having a short period of oscillation
relative to that of the ship and mounted to
swine about an axis parallel to the axis of ro-
tation of the sighting apparatus with which
it is used, a roller-contact between the pendu-
lum and the arm of the coacting sight and a
locking and releasing device for said arm, sub-
stantially as set forth.

5. Innaval-gunsights,thecombination with
a pendulum of a fore or hind sight pivotally
mounted and which has a pendent arm, of a
pendulum element having a short period of
oscillation relative to that of the ship and
mounted to swing about an axis normal to the
plane of fire, a roller -contact between the
pendulum and the arm of the coacting sight,

S

a, lockmcr and releasing device for said arm,
and a stop for holding “said pendulum and arm
agalnst operation.

6. Innaval-gunsights, the combination with
a pendulum of a fore or hind sight pivotally
mounted and which has a pendent arm, of a
pendulum element having a short period of
oscillation relative to that of the ship and
mounted to swing about an axis parallel to
the axis of rotation of the sighting apparatus
in connection with which it is used, a roller-

contact between the pendulum and the arm of

the coacting sight, and locking and releasing
mechanism for the free end of the sight-arm,
all operated in the manner specified.

7. In a device of the character described, a

sight-point movably mounted, and means for
automatically varying the line of sicht an
amount proportionate to the angular velocity
of the ship in rolling through a given posi-
tion.

8. In a device of the character described, a
sight-point movably mounted, means for au-
tomatically varying the line of sight an amount
proportionate to the angular velocity of the
shipinrolling through a given position,where-
by to compensate for the length of fime re-
quired for the gun to discharge a projectile af-
ter the firing mechamsm has been operated
upon.and r eﬁ'ulatmo‘ means for modifying said
automatic variation of the line of sight an
amount proportionate to the time requlred for
a given gunner to operate the firing mech-
anism.

9. In a device of the character described, a
sight-point movably mounted, and means for
automatically raising the lline of sight an
amount proportionate to the maximum angu-
lar velocity of the ship in rolling through 1its
vertical position whereby the elevation of the
line of sight compensates for the retardmo' n
firing.

10. Inadevice of the character described, a
sight-point movably mounted, and a pendu-
lum cooperating therewith and adapted to au-
tomatically vary the line of sight an amount
proportionate to the angular VGIOCItV of the
ship, in rolling through a given position.

11. Ina dewce of the character described a

sicht-point movably mounted, a pendulum co-
operating therewith and adapted to automat-
ically vary the line. of sight an amount pro-
portionate to the amphtu&
and the consequent angular velocity of the
ship in passing through a given point as 1t
rolls.-and means for automatically locking the
sicght-point when it has been moved by the
pendulum a distance proportionate to the roll
of the ship in a given direction.

12. In adevice of the character described, a
sight-point movably mounted, a pendulum co-
operating therewith and adapted to automat-
1c.:111v vary the line of sight an amount pro-
portionate to the amphtude of the ship’s roll
and the consequent angular velocity of the
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ship in passing through a given point as it
rolls, means for automatically locking the
sight-point when it has been moved by the
pendulum a distance proportionate to the roll
of the ship in a given direction, and means for
automatically unlocking the sight-point when
the pendulum has reached a predetermined
posifion in its return movement.

13. In adevice of the characterdescribed, a
sicht-point, a movable member upon which
said sight - point is supported, a pendulum
adapted to turn on its pivot an amount pro-
portionate to the amplitude of the roll of the
vessel, and an adjustable connection between
said pendulum and said movable sight-sup-
porting member, whereby to adapt the pen-
dulum to move said sight-point a distance
proportionate to the position of the adjusta-
ble connection between the pendulum and the
movable member.

14. In a device of the character described, a
sight-point mounted on the cannon to oscil-
late thereon, and a member adapted to auto-
matically raise said sight-point a distance pro-

portionate to the angular velocity of the vessel |

in rolling around its vertical position, whereby
to compensate for the delay of firing.
15. In a device of the character described,

the combination with a sight-point, of a piv- |
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oted arm carrying said point to movably sup- 30 -

port the same, a pendulum adapted to automat-
ically move a distance proportionate to the
amplitude of the rolling of the ship, a roller
carried by said pendulum and adapted to en-
gage sald sight-carrying arm and move the
same with the pendulum on the downward
roll of the ship to elevate the sight-point a
distance proportionate to the movement of
the pendulum,and aspring-controlled ratchet-
lever for engaging said sight-sapporting arm
at the downward limit of the roll of the ship,
said ratchet-lever having a swell thereon lo-
cated 1n the path of the return movement ot
sald roller on the pendulum and adapted to be

engaged by said roller at the beginning of the

second half-period of upward roll of the ship,
whereby to disengage the sight-carrying arm
from said ratchet-lever to leave the same free
to be operated upon by the next succeeding
downward roll of the ship.

The foregoing specification of my naval-gun
sights signed by me this 23d day of October,
1903.

VICTOR JEAN POUTET.

YWitnesses:
ALLAN MACFARLANE,
VARDINE. |
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