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'ED STATES PATENT OFFICE.

OTTO RITTER von EBERHARD, OF BREDENEY, NEAR ESSEN-ON-THE-RUHR, GERMANY,
ASSIGNOR TO FRIED. KRUPP AKTIENGESELLSCHAFT, OF ESSEN-ON-THE-RUHR,

GERMANY. ~
1,15%,468.

To all whomit may concern: - :
" Be it known that I, Orro Rirrer vox
EBErnarp, residing at Bredeney, near Essen-
on-the- Ruhr, Germany, a subject of the
Emperor of Germany, have invented a cer-
tain new and useful Improvement in Sight-
ing Devices, of which the following is a
specification. :

The present invention relates to sighting

devices and position finders for prejectile .

ejectors used on air vehicles, especially on
flying machines, by means of which it will
be possible, to adjust the angle of ejection
corresponding to the air ship’s height above
ground, when this height is known and after
deciding the time necessary for traversing
the horizontal distance, proportionate to the
height, but without previously having to as-
certain the speed of flight based on measur-
ing the time by computation or by tables.
The expression “anglé of ejection” is then
understcod to mean, the angle formed be-
tween the line of sight and a horizontally
or vertically adjustable straight line, which
is kept rigid on the sighting device, so that
a projectile, which has been thrown at the
momept the target passed through the line
of sight, will hit the target. Sighting de-

~ wices of the prior art have the disadvantage
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that the time which is required to traverse
a horizontal distance proportionate to the
altitude of flight, has again to be found out
for every change of altitude of flight.

The obiect of the present invention is now
to provide a sighting device of this kind,
which is without this disadvantage.

In the accompanying drawings is illus-
trated one embodiment of the invention, and

Figure 1 shows a side view of the device

partly in section; Fig. 2 a top plan view of
Fig. 1; Fig. 3 a section along iine 8—3 of
Fig. 1, seen from above; Fig. 4 a. section
along line 4—4 of Fig. 2, seen from the left
and on larger scale; and Fig. 5 a develop-
ment of the cylindrical surface of a detail of
cylindrical shape.

A bracket A, for carrying the sighting
device is rigidly connected with a part B of
the air ship. On the bracket A. is provided
a vertical trunnion ¢, upon which is jour-
naled a hood C, with a stop-watch ¢'. Be-

tween the hood C and the trunnion ¢! is in-

serted a self-locking worm gedr, the worm

" D of which with a hand-wheel 4&* runs. in

bearings in the hood C and meshes with
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worm teeth ¢? of the trunnion a?, see Figs..
1 and 3. A fork having two prongs E and
E2, is loosely mounted to ocscillate on the
hood C, by means of a journal ¢, the axis of
which intersects the axis of the trunnion ¢
at right angles. A shaft F provided with
a small hand-wheel f* and arranged at right
angles to the journal ¢* is mounted in bear-
ings in the fork prongs E and E', between
which a sleeve G is revolubly mounted on
the shaft F. The sleeve G has a circular
cut g%, see Fig. 1, the axis of its curvature
being parallel with the axis of the shaft F.
In this cut is guided a sight bar H, which
is correspondingly curved along a portion
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. of its length, and provided with a point A*

and a notch 2* in a transversely adjustable
slide %2 The circularly curved portion of
the sight bar has teeth A4* which are in mesh
with a pinion f2 rigidly secured on the shaft
F. A counterpoise G* is suspended from the
sleeve G by means of a rod g2, which is
rigidly connected therewith, and this coun-
terpoise is able to retain -the sleeve G, inde-
pendent of the adjustment given the sight
bar H by the gearing f* F /2 A* during the
swaying of the flying machine, in such a
position, that the axis of the rod g* stands
vertical.

A drum J, having two sets of curve lines
#* and 42 scribed on its cylindrical surface is
pushed over a portion f* having square cross
section, of the shaft F, extending beyond
the fork-arm E'. The drum is at its end
faces held by two arms K and K*, mounted
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. on the shaft F' connected by a cross piece %7,

of which arms the one K is rigidly con- °
nected with the prong E*. On the arms K
and K* relative to which the shaft F may
be freely turned, is revolubly mounted a
screw-spindle M provided with a smail
hand-wheel m* and by means of which a
slide N may be axially displaced along the
cross piece #%. On the slide N is arranged
an index 7' for the curve lines ¢! and ¢2. " To
read the axial adjustment of the index =z},
corresponding to the altitude of flight of
the air ship at the moment, serves a gradua-
tion m? on the hand-wheel !, embracing
a height of flight of from 0 to 1000 meters,
and an index Z* therefor is provided on the
arm K2 7 :

In what manner the above named curve .
lines #* and 72 -are determined will now be
explained with the assistance of the devel-
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oped cylindrical surface of the drum J, see
Fig. 5. It will then first be supposed, in
order to determine the speed of flight dur-
ing constant altitude of flight, that the stop
watch ¢' in known manner is started at
the moment, when the line of sight, which
has previously been adjusted to a certain
angle against the perpendicular, is directed
against a certain point on the ground; and
that, on following the point on the ground
with the sight line, the stop watch is stopped
at the instant, the line of sight becomes ver-
tical. The distance which the flying ma-
chine has covered during the time indicated
by the stop watch, the so called “stop-time”,
is therefore the same as the altitude of flight
multiplied by the trigonometrical tangent
of the originally set angle between the line
- of sight and the perpendicular; and by di-
viding this distance by the “stop-time”, the
speed of flight is obtained. For the sake of
simplicity we will suppose that the origi-
nally set angle was 45°. The distance cov-
ered during the “stop-time” is in this case
the same as the altitude of flight, and the
speed of flight is the altitude of flight di-
vided by the “stop-time”.

It has furthermore been supposed that the
angle formed by the line of sight with a
vertically adjustable line, in this case the
axis of the rod g2, at the moment of ejection
of the projectile, is considered as “ejecting
angle”. Not taking into account such sec-
ondary influences as wind, height of ba-
rometer, etc., the ejecting angle depends
only on two magnitudes, namely the altitude
and speed of flight. As now the speed is
equal to the altitude of flight divided by
the “stop-time”, the ejecting angle may
therefore also be considered as a function of
the altitude of flight and the “stop-time”.

The evlindrical surface of the drum J is

thought bisected by that surface line # see-

Fig. 5, which the index n* follows, when the
axis of the rod ¢® stands perpendicular, and
the sight line, determined by the notch A?
and the point A%, is so adjusted, by turning
!:he shaft F and the drum J, which is rig-
idly secured thereon, that the sight line be-
comes parallel with the axis of the rod g2
If the sight line is so adjusted, by turning
shaft I, that the angle, which it forms with
the axis of the rod g2 is equal to a certain
ejecting angle (not zero), then the distance
which the surface line ¢* has been displaced
relative to the index #!, measured circum-
- ferentially on the cylindrical surface of the
drum J, 1s proportionate with the ejecting
angle, provided, that the rod ¢? retains its
perpendicular position unaltered. From a
fixed zero-point are now supposed to be laid
out, in suitable scale on the surface line ¢,
the altitude of flight; and on a line ¢4, run-
ning through the zero-point of the surface
line 4* in circumferential direction, are the
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ejecting angles to be similarly laid out in
such a scale, that, on turning the drum J,
the angle between the sight line and the axis
of the rod ¢g? will be constantly equal to that
ejecting angle, which is represented by the
distance of the index n' from the surface
line ¢°, measured circumferentially. In.Fig.
5 have been indicated along the surface line
%, the altitudes of flight from 0 to 1000
meters at intervals of 100 meters; and along

the circumferential line ¢4, the ejecting an- .

gles from 0 to 60 degrees at intervals of 5
degrees. The relations between altitude of
flight, the “stop-time” and the correspond-
ing ejecting angle are now graphically illus-
trated in such a manner by the curves ¢* in
the cofrdinate system formed by the two
axes ¢® and ¢*, intersecting each other at
right angles, that to each curve corresponds
a constant value of the “stop-time”, and
that the codrdinates of each point on one of
the curves represent the related values of
the ejecting angle and the altitude of flight.
If now the index n' is adjusted in axial di-
rection to indicate a certain altitude of
flight, and the drum o thereupon is turned
until the mark »* points to a curve which cor-
responds to the “stop-time” found out at this
height of flight, then the angle between the
sight line and the axis of the rod ¢* will be
equal to the ejecting angle, which corre-
sponds to the set altitude of flight and the
“stop-time”.

Each point of any curve chart ¢* denotes a
certain speed of flight. Supposing now,
that all points of the curve chart ¢*, which
correspond to the same value of speed of

- flight, are connected by one curve, and that

a great number of such curves of different

values of speed of flight were scribed, a

curve-chart 2 will then result, which indi-
cates the relations between the altitude of
flight, the speed of flight and the ejecting
angle in such a manner, that each curve
represents a constant value of speed. of
flight and that the codrdinates of each point
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of the same curve express the two related

Values of the altitude of flight and the eject-
ing angle. If now the drum J is so adjusted
for a known speed of flight, that the mark
nt, already adjusted in axial direction to
indicate a certain altitude of flight, will
point to the curve corresponding to -the
speed of flight, the angle between the sight
line and the axis of the rod g* is again
equal to the corresponding eiecting angle.

In the curve chart 4!, see Fig. 5, the in-
dividual curves are seribed for a stop-time
ranging from 5 to 100 seconds; with the in-
dividual curves following each cther at dis-
tances corresponding to every 5. second of
stop-time within the range of 5 to 50 sec-
onds and of 10 seconds within the range of
50 to 100 seconds. The individual curves
in the curve chart ¢* are drawn for a range
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of speed of flight of 10 to 40 meter-seconds,

" the individual éurves following each other’
“in distances corresponding to every 5 meter-

(41}
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seconds of speed of flight.
In describing the use of the present sight-

-ing device, the wind influence, which in

known manner may be compensated for,
will, for the sake of s1mp1101ty, not here be
taken account of, and it will therefore be
supposed -that the wind is calm, so that
the direction of flight coincides ‘with the
longitudinal direction of the flying machine

“and falls in- a plane, which is laid per-
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pendicular through the target. In order
now, under these conditions, to determine

the pomt fromywhich the projectile should

be thrown to hit a certain target, the index

‘n* should first be displaced, by means ‘of the

hand wheel m*, in the direction of the sur-
face line 7* until the division line indicating
for instance 500 meters altitude of flight of
the graduation m’? registers with the index
%, while the flying machine moves with
uniform speed at constant altitude, which
may-be read off a barometer For the pur-
pose of determining the “stop-time”, the

_sight line will now be so adjusted, by means. ¢

of turning the shaft F, that it forms an

- angle of 45° with the perpendlcularly situ-
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20 seconds.
~by means of the gearing f* 4*, such an-in-

ated axis of the rod g2 "At the moment a
certain. point on the ground is visible in. the
sight line, adjusted as above indicated, the

stop watch ¢' is started and again stopped'
at that instant when the sight line, which "

has been kept directed against the target,

‘arrives in vertical position. The time read

off the stop watch might for instance be 20
The drum J will then be turned
by means of the hand wheel /* until the
index n' points to the curve of the curve
chiart ¢, which indicates a “stop-time” of
The sight line then receives,

~ clination relative to.the perpendicular axis
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of the rod g°, that the angle of inclination
will be equal to the ejecting angle, which
corresponds to an altitude of flight of 500
weters and a “stop-time” of 20 seconds. If
the flying machine, after the reading of the
stop watch, retains the same altitude, the

projectile must then be thrown in known

manner from. that point, from which the
target is seen, when the sight line has been
adjusted as now described.

Should the flying machine be compe]led

" _to change its altitude of ﬂlght after the

60

reading of the stop watch, the sight line
miust be adjusted for a different ejecting
angle. It will, however, not be necessary
to again determine the “stop-time”, as long
as the speed of flight remains the same, be-

cause simultaneously with the determining

of - the “stop-time” to 20 seconds at the
original altitude of flight of 500 meters,
the speed of flight was also defermined and

8

that consequently the adjustment of the
gight line can take place by the use of the
curve chart ¢*. During the first adjustment
of the sighting line the index ', as will at
once be seen from Fig. 5, points to the curve

of the curve chart ¢2 which corresponds to

the speed of flight of 25 meter-seconds. It
will only be necessary to turn the drum J

until the index »* agam points to the curve "

of the curve chart ¢2, which corresponds to
the speed of flight of 25 meter- seconds, after
having, by turning the hand wheel m?,
previously axially adjusted the index il
to correspond to the new altitude of flight.

As soon as this has been done the sight line

has been adjusted corresponding to the new
altitude of flight.

_ It will now be evident, that the described
sighting device possesses the advantage in

its use; that it is neither necessary to com-

pute the speed of flight from the altitude of
flight and the “stop-time”, nor to again de-
termine the .“stop-time” for a change of
altitude of flight.

Without in-any manner changmg the ob-
ject of the present invention, the curve chart
2t might be exchanged for a curve chart,
wherein each individual curvecorresponds
to a constant altitude of flight, and wherein
one of the two codrdinates of a curve point,
measured in axial direction expresses the
“stop-time” and the other codrdinate, meas-
ured in- circumferential direction expresses
the ejection angle.. In this case, the curves
of the same speed of flight must naturally
also be changed, so that also here the co-
ordinates of each curve point express the

“stop-time” and the ejecting angle.

I claim: ;
1. A sighting device for pro1ect11e—e]ect-
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ing devices on air vehicles comprising a

sight member, a reading-off means for indi-

cating the “angles of ejection” of said pro- .

jectile-ejecting device, said sight member ,
- being adjustable to correspond to the “an-
" gles of ejection,” said means having a mem- .

ber provided with an index, a second mem-
ber carrying two intersecting series of
curves, one of said series of curvés repre-
senting the relations between the height of
flight, the time necessary for traversing a
horizontal distance proportionate to the
height of flight, and the angle of ejection in
such a manner, that a constant value-of the
two first-named magnitudes corresponds to
each curve and that the cobrdinates of each
curve. represent the angle of ejection and
said third magnitude; the other of said se-
ries of curves comprising curves of equal
speed of flight, the first-named member of

_ the reading-off means and said second mem-

ber being adjustable relative to each other in
the direction of the two codrdinates, a gear
for adjusting the reading-off means to the
cobrdinate representing the angle of ejec-
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tion, said gear simultaneously adjusting the
angle of ejection of said sight member.

2. A sighting device for projectile-eject-
ing devices on air vehicles comprising a
bracket, a revoluble shaft carried by the
bracket, a pendulum hanging freely from
sald shaft and being provided with a cir-
cular guide-way, the axis of which is paral-
lel with said shaft axis, a sight bar having
aiming members, said sight bar being
mounted to run in said guideway, indicating
means actuated by said shaft for showing
the angular adjustment of said sight bar,

.and consisting of a movable member and an

index therefor; and a setting member for
said index for imparting transversal dis-

placement of said index relative to the direc-

tion of movement of said movable member,
the setting thus indicating altitude of flight.

3. A sighting device for projectile-eject-
ing devices on air vehicles comprising a
bracket, a revoluble shaft carried by the
bracket, a pendulum hanging freely from
said shaft and being provided with a cir-
cular guideway, the axis of which is paral-
lel with said shaft axis, a sight bar having
aiming members, said sight bar being
mounted to run in said guideway, a drum
and a pinion rigidly secured on said shaft,
teeth on said sight bar in mesh with said
pinion, an index for said drum, said drum
having a suitable scale for reading the an-
gular movement of said drum and said sight
bar, a screw spindle on which said index is
seated, said spindle having stationary bear-
ings relative to said bracket, said spindle
having a scale for indicating the axial dis-
placement of said index relative said drum,
the longitudinal axes of said drum and said
spindle being parallel.

4. A sighting device for projectile-eject-
ing devices on air vehicles comprising a
bracket, a revoluble shaft carried by the
bracket, a pendulum hanging freely from
said shaft and being provided with a cir-
cular guideway, the axis of which is paral-
lel with said shaft axis, a sight bar having
alming members, said sight bar being
mounted to run in said guideway, a drum
and a pinion rigidly secured on said shaft,
teeth on said sight bar in mesh with said
pinion, an index for said drum. said drum
having a suitable scale for reading the an-

gular movement of said drum and said sight’

bar, a screw spindle on which said index is
seated, said spindle having stationary bear-
ings relative to said bracket, said spindle
having a scale for indicating the axial dis-
placement of said index relative said dium,

the longitudinal axes of said drum and said-

spindle being parallel, said drum also Being
provided with a curve chart, each individual
curve denoting a acnstant but different
speed from its neighnor.

5. A sighting device for projectile-eject-
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ing devices on air vehicles comprising a

bracket, a revoluble shaft carried by the

bracket, a pendulum hanging freely from

said shaft and being provided with a circu-
lar guideway, the axis of which is parallel
with said shaft axis, a sight bar having aim-
ing members, said sight bar being mounted
to run in said guideway, a drum and a pin-
ion rigidly secured on said shaft, teeth on
said sight bar in mesh with said pinion, an
index for said drum, said drum® having a
suitable scale for reading the angular bar
movement of said drum and said sight bar,
a screw spindle on which said index is seat-
ed, said spindle having stationary bearings
relative to said bracket, said spindle having
a scale for indicating the axial displacement
of said index relative said drum, the longi-
tudinal axes of said drum and said spindle
being parallel; said drum also being “pro-
vided with a curve chart, each individual
curve denoting a constant but different
“stop-time ” from its neighbor.

6. A sighting device for projectile-eject-
ing devices on air vehicles comprising a
bracket, a revoluble shaft carried by the
bracket, a pendulum hanging freely from
said shaft and being provided with a cir-
cular guideway, the axis of which is parallel
with said shaft axis, a sight bar having
aiming members, said sight bar: being
mounted to run in said guideway, a drum
and a pinion rigidly secured on said shaft,
teeth on said sight bar in mesh with said
pinion, an index for said drum, said drum
having a suitable scale for reading the angu-
lar movement of said sight bar, a screw spin-
dle on which said index is seated, said spin-
dle having stationary bearings relative to
said bracket, said spindle having a scale for

indicating the axial displacement of said .

index relative said drum, the longitudinal
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axes of said drum and said spindle being =

parallel, said drum being provided with a
set of speed curves, each individual curve
denoting a constant, but from its neighbor
different speed, and a set of “stop-time”
curves, -each. individual “stop-time” curve
representing constant but from its neighbor
different speed.. -

7. A sighting device for projectile-eject-
ing devices ‘on air vehicles comprising a
bracket, a revoluble shaft carried by the

bracket, a pendulum-hanging freely from

said shaft and being provided with a circu-
lar guideway the axis of which is parallel
with said shaft axis, a sight bar having
alming members, said sight bar being
mounted to run in said guideway, a drum

-and a pinion rigidly secured on- said shaft,

teeth on said sight bar. in mesh with said
pinion, an index for said drum, said drum
having a suitable scale for reading the angu-
lar movement of said sight bar, a screw
spindle on which said index is seated, said
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spindle having stationary bearings relative
to said bracket, said spindle having a scale
for indicating the axial displacement of
said index relative said drum, the longitu-
dinal axes of said drum and said spindle be-
ing parallel, said drum being provided with
a set of speed curves, each individual curve
denoting a constant, but from its neighbor
different speed, and a set of “stop-time”
curves, each individual “stop-time” curve
representing constant but from its neighbor
different speed; said angular scale repre-

S

senting the angular displacement between
the sight line and a vertical line, and said

displacement scale representing the altitude 15

of flight. .

The foregoing specification signed at Bar-
men, Germany, this 26th day of November,
1913.

OTTO RITTER vox EBERHARD.

In presence of—
AxreertT NUFER,
Frances NurEer.
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