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Thls 1nvent10n relates te ordnance, fire con-

trol, and particularly to means for and methods
-of’ sighting guns that will enable g gunner to

- quickly determine the relationship of projectile
.. trajectories to a target and effect a hit thereon.

: The most effective system for directing of fire
- from machine guns and other light arma: ment, up

te the present time, has heen- te use tracer am-
munition either entirely or in a certain propor~

tion to the service ammunition fired from the
gun. ‘These bullets, as is well known, hecome
luminous. while in flisht and render the trajee-
tory of flight visible to the eye.. In using this
type of ammunition the gunner d_lreets his gun.

so that the line of flight of these tracers appears -
The difficulty in practice

to intersect the target.
1s that the human eye is incapable of suffcient
depth perception at the.distances necessary for

- refitting new cartridge hbelts.

10

successful operation.. Another diffiewlty ig that

usually neither the apparent northe actual eurves.

of the trajectories of the bullets. are constant, S0

~ that even if the eye could estimate ranges for a

- target. at rest, it eould not accommodate itself

to-a. swiftly moving terget such as 1. approaeh- o

ing airplane.

At atfempt te selve the problem. produced by

20
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2 o
plode at precisely the ecorrect range for which
they were intended. It also regquires toc miuch

care in the loading of belts for use in the fleld
Jinasmuch as the rounds of ammunition would
1necessarily have to be lcaded in the eorrect. order,

and once having been: loaded, it would bhe impessi-
ble to change-the sequenee of eperation without
- In addition, be-
cause the ranges short oft the ftarget as well as

over it are indicated by the disintegration of the
shells, only a fraction of the shells would: reach

the target at all, the rest of them having expled-

ed at some point. in m1d=alr shert of the des:lred |
range. |

‘Another attempt to solve this problem IS dls-
closed in U. S. Patent. No. 2,157,575 to G*ra,yson
Schmidt, issued May 9, 1939. In this patent the
methed proposed comprises the uss of tracer

ammunition, a shutter mechanism for the gun-
ner. and an observer located to one side of the

origin of fire, who operates the shutter. Ina using . '
this device the gunner observes the flight. of the

- Trager through the shutfer, which remsins open

s o
i S

these conditions is disclosed in a system of fire

~control shown in U. S. Patent No. 1,355. 841 to
‘Robert V. Morse, issued October 192, 1920. As

- taught in this patent, the ammunition used eom-"

brised explosive shells provided with crude time
fuzes. These fuzes were to be set so as to ex-

plode the shells at varying intervals of time, and

were loaded in a machine gun belt in seguential

~ order so that after they were fired from the gun- ¢
 they would mark the ranse of fire in progressive
orderly steps at regular mtervels of range, de-

termined by the setfings of the individual fuzes.
It was further disclosed that the shells could be

so arranged either to mark the nearest renge

first, and successive ranges at increasing dis-
tanees, or so that the shells with the maximum

. time setting (indicating the farthest range) would

~ be fired first from the gun, in which ease all of |
. the explosive bursting in g set would take place

at nearly the same time, thus creating a pattern

showing the various ranges szmulteneeusly An-
other method disclosed by this patent provided

‘that-all of the fuzes be set tc explode at the same

~ time interval, the result being a, centmuous in-

dication of a.single range.

50

vl
]|

target.

at that moment. t SaM
instant appear to the gunner also to be on the

while the bullet travels between the gun and
The observer views the fiight of the tracer
bullet from some distanece away and at the mo-

-ment when it appears to him that the trajectory

of the tracer bullet has intercepted the target
he operates the shutter mechanism by pressing

& button. This momentarily closes the shutter

SO as to obscure the gunner’s view of the tracer

for an instant, and it indicates to him that the

bullet appears to the observer to be on the target
If it does not at that same

 target, the gunner will readjust the direction of
- fire of his gun so as to bring it more into line

a0

- In practice the methed’ preposed in the Morse

- patent introduced obstacles such as the imprac- -

o ticability of designing -fuzes for small eertmdges
L Wh;teh would have the requlslte accuracy 1:0 eX-

29

‘mechanism which operates the

with the target. In other words, the mechanism
takes advantage of parallax due to the fact that

-the target Is vxewed from two Wldely sep&rated
_a,ngles

The shutter mechanism. mey alsa be opereted
to give a single rahge indication by an appropriate

shutter at a
predetermmed mterval eg time e,fter the trecer is

''''''

__Jeet te the d1eedvant&ges present in any smgle

range indicating means, In that these methods
are of no use in the case of rapidly changing

ranges such as when flring at, airplanes, pa.rtlcu- -
_larly dive bomhers.

But the principal Tlmltatlon to the mechanism

~disclosed in this patent is- that no more than
one tracer may he in visible flight at the same

tlme else the observer and gunner w111 see @ VisS-




"3 .

ual interruption of the line of flight at more than-

one place at a given time and thus be confused
as to which one is supposed to be on the targes.
The attempt to correct fire by means of an cb-
server and a gunner introduces too many factors
when the fire must be rapid and against fast-
moving targets. It would require that the same
two men work together at all times as a team
in order that the gunner may he able toc makie
corrections in his fire without in one instance
over-compensating, or in another instance under-
compensating, for the reactions of his observer.
This also requires that the gunner and observer
be placed somewhat apart, a condition which can-
not be satisfied when in an aircraft, or aboard
a, Ship.

This invention provides a gun sighting ap-
paratus which facilitates normal depth percep-
tion by making the trajectory of tracer bullets
fired from the gun visible only at spaced inter-
vals along the line of flight. The ranges of these
visible traces will be known and will be few
enouch in number so as to be clearly distinguish-
‘gble from one another. It will thus be possible
for the gunner to set the line of fire from his guan,
-at a definite range, on the target before it ap-
‘proaches that range and keep it on the target
until it must inevitably come into the zone of
“fire at that range. Or, if the gunner is provided
with means for instantanecusly determining the
range of a moving target, he may direct the firs
-from his gun so that by observing the visible
“traces of the bullets at diffierent known ranges,
the zone of ﬁre may be shiited to move wilh the
- target.

. Furthermore, thls device is capable of operation
. regardless of the proportion of. tracers fired from
the gun, and in fact, will be particulariy eficctive
-when a number of tracers are in ﬁlgnt at the
- same time.

- Therefore, with this preamble In mind it may
' be stated that one object of the device is to pro-
‘vide a sighting means for guns firing at rapidly
“moving targets.

- Another object of this mventlon is to provide a
- sighting means for rapid fire guns.

- Still another object of the device is to provide
a sighting means for rapid fire guns which are
 directed against swiftly moving targets. |

- A still further object of the invention is to pro-
- vide a range estimating means which may be
- used for instantaneous determination of ranges.
- Still further objects, advantages, and improve-
- ments will be apparent from the following de-
seription of the invention taken in conneciion
with the accompanying drawings, of which:

Figure 1 is a perspective view of a simple form

of the invention in operation, mounted upon a
. machine gun of conventional design.

 Fig. 2 is a close-up perspective view of the
device shown in Fig. 1.

Fig. 3 is a diagrammadtic outline of the device
shown in Figs. 1 and 2, using a modified form
of mounting and illustrating a wiring diagram
which may be used for its operation.

Fig. 4 is a diagrammatic outline of a modified
~form of the device showing a synchronizing
- apparatus and wiring diagram for operating the

device in synchronism with the firing of a gun.
- PFig. b is a perspective view of the modification
- diagrammatically shown in g, 4.
~ Pig. 6 shows in diagrammatic fashion a method
~ of operation of the device.
B Flg 7 shows m dmgmmmatw .s.ashlon 2} method
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of operation of a modified form of the device
inciuding a means for quickly determining range.

Fig, 8 is a perspective view of an alternative
form of range-computing sight.

Referring now to the drawings, on which like
numerals of reference gre emp.oyed to designate
like parts throughout the several views, and more
particularly to Figs. 1 and 2, there is shown a
motor §{ in connection with the design, driven by
a source of electric current (not shown) through

‘the rheostat 2.

Attached to the end of the rotating shaft of the
motor is a disec (3 which is provided with an
aperture 14 so that rotation of the disc produces
o shutter-like effect. The motor and disc may
ke mounted by a suitable bracket i9 on a gun
16 of any suitable design. It will be understood
that this shutter mechanism need not necessarily
consist of a rotating disc but could comprise a
shutter of the iris or focal plane type, or any other -
mechanism which will permit intermittent view-
ing of the object. In the drawings a machine
cun is shown which may be of any caliber, but
it is to be understocd that the sighting means
may be used equally well withh guns Wl‘llch fire
only a single shot at a time.

Furthermore, it is not necessary for the sight~
ing mechanism or shutter to be mounted upon
operation. It may be
mounted upon g support of its own, {7, as shown
in the diagrammatic outline in Fig. 3. "Lhis figure
shows a conventional wiring diagram which may
he employed in the operation of the device as
shown in Figs. 1 and 2 and shows a source of
electric power, {§, whlch may be either a gener-
ator or a battery.

In the operation of the device as shown in

‘Figs. 1, 2, and 3, the provision of the rheostat

{2 is intended to provide a fixed relationship
between the speed of the shutter 13 and the rate
of fire of the gun 1E. This relationship will
depend upon ratio of fracer bullets to service
amimunition in the cartridge belt and upon the
choice of intervals at which 1t 1s de51red to make
the trajectory of the tracers visible,

Referring now to Figs. 4 and 5 there is shown
another means by which coordination beiween
the shutter mechanism and firing mechanism
may be obtained. In this modification a motor
i { drives the shutter mechanism {3 by means of
a flexible or other suitable motion-transliating

mechanism {9 through a suitable gearing 22.

A definite relationship between the. operation
of the shutier {3 and the firing of the machine
gun {6 may be maintained by means of a device
which is commonly used to obtain synchroniza-
tion between the firing of a machine gun and the
rotation of a propeller, ordinarily used where the
gun is intended to be fired through the rotating
blades of a propeller. Such g device is diggram-
matically shown in Fig. 4 and a specific applica-
tion of it is shown in Fig. 5, altnough it is to he
understood that the invention is not limited to
the use of any particular type of synchmmzmg
mechanism, |

In this particular modlﬁcatmn the motor | ! in
addition to driving the shutter, also drives 2 cam
21 which is connected to the gear 22 by means
of o shaft 20. This cam actuates a cam follower
23 which is attached to one end of a Bowden wire
28 or any similar device which transmits the

-motion of the cam follower 23 to a sliding cam

25, This sliding cam 25 engages a trigger motor
slide 26 which is so located with respect to the

. firing pin of the gun that it prevents.operation
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oI the firing" mechanism when in its projected
position as shown in:the drawing. TFhe gun may
be fired whenever the slide 26 is retracted into
a depression 27 in the sliding cam 25. This
retraction can: occur only when the cam f oliower
2% Is engaged by the low side of the cam 2I. A
solencid core 28 iss normally urged into. engage-
ment with a hole 29 in the cam follower 23 by a

G

spring i so as to lock the gun in a “no fire”

position. When. the cireuit is: completed throueh
a coil 32, battery 33:and switch 34 the. solenoid
may be withdrawn from the locking position, thus
permitting operation of the gun:. = -

- When the device is in operation the shutter
i3 is opsrating so as to eut. off the gunner’s view
o1 the trajectory of the {racer bullets.exeept dur-
ng certain definite intervals of time, it -being
vhe purnsse of this device to have these intervals
occur regularly with respect. to. suceessive bullets
20 that the portions of the traces of each suc-
cessive bullet which will be visible will appear

to be in the same position as the traces of the

preceding bullets. The cumulative effect will be
thiat of a series of practically. coincident; rela-
tively short, dashes appearing to. stand in mid-
alr, vepresenting the passage: of the tracer- bul-
lets and marking their positions at different
rangsas, instead of the usual continuous streaks
oi Iizht. In order to obtain this stroboscopic
cirecy, the shutter {3 should be operated. in such
& manner as to provide very short periods of
sight therethrough as compared with the. length
of tiie that the gunner’s or fire control ob-
server’s vision is cut off. To. effect this resuit,
1n the case of the dise shutter 13 the apertiure
14 thervein may be made. very small relative to
thz ramainder of the disc along the path of disc
rotation. As one example, it has been found
thai an aperture occupying one twelfth of the
dize’s rotational path accomplishes the above re-
sulls when ured in esnjunction with a conven-
tiomal 83 caliber machine gun, having every
third round a tracer, and with.the dise operated
“av the rate of one revolution per tracer fired.
In the easz of iris, fecal plane, or similar type
shutiers, their operation can he readily con-
trolled to produce a similar suitable relation-
ship helwesn open shutter and: closed  shutter
time intervals. | |
The diztance between the visible traces: will
ne a function of the speed of opberation of the
snutter. As an example of this suppose that a
0 caliber machine gun fires at the rate of 1950
shots per minute. If this gun is provided with
2 cartridge belt in which: every third bullet is
a tracer. then there will be approximately 417
tracers fired per minute, which . is roughly 7 per
second. If the muzzle veloeity of the. bullets is
2950 feet per second, and if the shutter is oper-
ated once for every time that a tracer is fired (7
tines per second apvrroximately) then the trace
oL vhe bullet will be made visible at intervals
300 feet anart, assuming constant speed of the
hullei. However, the speed falls off after leav-
- Ing fe gun so that succeeding intervals of the
visible traece will be progressively closer to-
gether. These intervals can all be calculated
from the hallistic curve of" the particular type
0L gun and hullet being used, ag is well known.
Iv I not necessary for the operation of this.de-
vice that the intervals: at which the visible fraces
appear be uniformly spaced from each. other;
it Is estential only that the ranges of the sue-

2ercive fraces be known. .
Referring now to Fig. 6 there are shown two 75
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 the target,

tually

“the moving

g
examples of & practical use of the ahove de-
scribed system when employed to. fire s fixed
barrage. An attacking airplane A is shown pro-
vided with a machine gun 8 and a shutter mech-
anism §3, as just described in connection with

Figs. 4 and 5. Target airplanes are shown at

T and TY. |

- 'The gunner is observing the short traces of
the flight of the bullets along the sight lines Si,
52, 83, 54, and 85, each of which traces. is spaced
a known distance from the others, and from the
sun. | | -
‘There is also shown in Fig. 6 a gun & mounted

on shipboard which may be operated by remote

eontrol by a director, or an observer, located

‘at b which may be at o distance from the loca-

tion of the gun G Suitabie means may be pro-
vided for the operation of the shutter mechanism
13- at D-such as an. electric motor with 3 source
of power and rheostat as shown in Fig. 3. The
ochserver at D will thus <ee the short traces of

- the trajectory of the tracer buliets fired from

the gun G along the sicht lines S i, Si2, Sia,
SE& S15, SI6, SIT, and &18. The ranges of these
traces will thus be known. |

With the installations shown in Fiz. 6 be-
caute no means for quickly computing the range
of the target has been provided, a fixed varrage
system of fire iz preferabiy employed. By this
method a zone of fire is set up at some conven-
lent range which zone at all times appears to the
sunuer, director, or observer, to be intercepting
Consequently, although ihe target
will at first only appear to be in the zone of
fire, eventually it must actually enter this zone
and be destroyed, . Assume in this case that the
gunner in the airplane A had chosen a range

of si¥ hundred yards, renresented hy the trace

viewed along the sight line 85 and the gunner
at D had chosen a range of cight hundred yvards,
represented by the trace viewed along the sight
line Si8. The target airplans T has just en-
tered the zone of fire of both guns and is bheing
hit, "

In the: case of the target airplane T¢. it will
e observed that the gunner stationed at D has
chosen a range of say five hundred yards, rapre-
sented by the trace viewed along the sicht line
Si3. In the present instance the gun is aimed
So that this trace appears to the observer or
gunner at D to be Intercepting the alrplane
T4 although, actually this is not true. But if
the gunner at D continues to direct the gun G in
such a manner that the trace viewad along sight
Iine Si§ continues to appear 4o intercent the
target, it is obvious that it will intercept it ac-

when the tarcet comes within the zone of
fire ot five hundrad yards.

Another system of firing contemplates the nge
of a moving barrage, which requirves that g
means pbe provided for furnishing the gunner
with' instantaneous caleulations of the range of
target: These caleulatisms may ba
furnished by another ochserver, hut preterably
a suitable means should be provided wherehy the
sunner may determine ranges instantaneously
time aiming his sun.

Referring now to Figure 7, a form of davice is
there diagrammatically represented, in whieh
the shutter mechanism 2 may bz of a type al-

| -

ready described or of any convenient desien, and

I mounted with a range-finding sight 25 upon
8 support 38 by means of a universal econneo-
tion' 3%, The line of fire 1, is coming from the
gun 1% firing from an independent mounting,
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although the shiitter and range-finder could be
mounted with the gun.

The shutter mechanism is coordinated with
the firing of the tracer bullets by any suitable
mecnanisin such as that shown which is sub-
stantially similar to that of Figs. 4 and 5 except
that the motor t{ and the camming mechanism
are shiown mounted separately from the gun (8.

The range~finding sight shown at 35 consists
essentially of a series of concentric rings, and is
in common use as a lead computing sight and
for range-computing. The eye of an observer,

r gunner, 1s shown at Y, while the target is at
1. Thus the wing-spread XZ of the target air-
plane T subtends the angle XYZ. This angle
will vary inversely as some function of the range
ol the target, but the dimension X7 will always
be prororticnal to that of X'Z’, which is the dis-
tance subtended by the angle XYZ on the range-
Inding sight 3%. Therefore if the dimension X7
of the target is known the range of the target
can be approximately determined by observa-
tion of the distance X’Z’ on the range-finding
sight. The concentric rings of the usual sight
are coustruected te read in mils for the purpose
of estimating lsads so that some interpolation
would be necessary in order to use the conven-
ticnal sight in the manner proposed. There-
fore 1t is preferable to construct 2 range-find-
ing sight from which the correct range may be
directly read for targets of different dimensions.

‘The specially constructed sight may be made
in thie form of the usual ring-sicht as previously
dezcribed, or it might be constructed as shown
in Fig, 8. For convenience this sight is shown
nmounted on the support 88 by means of the uni-
versal joint 37 in the same way as was the ring-
sight in Fig. 7, but it will be understood that the
p031t10n of the sight will be largely a ma,tter of

onvenience.,

- 'The sight shown in Fig. 8 comprises a central
stem 38 provided with a plurality of horizontal
pars &1, £2, 43, and 44 of varying lengths. Four
are snown but more or less would be satisfactory.
Tach of the horizontfal bars on any given sight
18 designed to exactly subtend an angle, when
.mewpd by the gunner or observer, correspond-

ing to the ansgle subtended by a particular type
01 tarzel at a range identical with that of one

nf the visihle bullet traces obhserved through the-

shutier mechanism.
cighi

A different range-finding
Ay be furnished for each size of target
et 1L i expected will be encountered, and a
aulck-detachable mounting may therefore be
provided in order that the various sights may
he suickly interchanged. Such 2 mounting may
congigt of o wedge-chaped slot 45 suitably sup-
ported on a mounting, the sight itself being
provided with a wedge &E which fits snugly into
tine siob 48.

A5 an example of a possible form of construc-
tion, although not one to which the device is to
o limi*ed the horizontal bar 4f may be made
In a lengun so that when the wing-soread of the
for g,::t airplane appears to the gunner to be as
wide a3 the hayr 61 the airplane will be at the
exact range of the trace viewed along the line
2%, Chnilarly, when the wing-spread appears
to corresnond in length to the bar 47 the air-
piang will be at the exact range of the trace
viewed along the sight-line S1985. Similarly for
the harg 42 a*ld EE 4, and the traces viewed along
e sivhi~lines ‘3 and SHE3, respectively.

f a rmg-—swht i1z used for determining the
range, the diameters of each of the concentric
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circles will in the same manner be constructed
so that when a target appears to correspond in
width to the diametler of one of the circles, it will
be at the exact range of one of the visible traces
of the bullets being fired from the gun. It will
be obvious that the sight need not only com-
prise bars or circles, but that reference points
may be established by the use of various shaped
deviees, such as rectangles, triangles, or ovals.
By the use of a range-finding sight calibrated
in terms of the visible traces, it is possible to
compensate in the sight for the decrease in the -
speed of the bullets and consequent decrease

in the intervals hetween traces.

The system of firing a moving barrage using
an instantaneous range-finder will now be de-
scribed. In Fig. 7 the distance X’Z’ on the rinz-

-sight subliends an angle which will be subtended

by the particular target airplane T when at a
range corresponding to that of the visible trace
viewed along the sight~line S106. When the
target is at that range the gunner will primarily
ve interested in aiming the gun so the trace at
that sight-line will intercept the target T. But
he will also be observing the other traces along
the lines S{81, 8162, 5103, S1234, and S1395 through
the shutter mechanism §3. The distance X'’'Z"’
will correspond to the range of the trace ob-
served along the sight-line S{83 while the dis-
tance X'"’'Z’"" will correspond to the range of
a trace (not shown) which is at some greater
distance than that viewed along the sight-line
S{08. Thus if the target reaches a point where
1t intercepts a distance on sight 35 which is ap-
proxXimastely half-way between X'Z’ and X''Z2’’,
the gunner will shift his attention to the Vlslble
trace which is half-way between the traces viewed
along the lines Si66 and St03 while shifting the
gun s0 as to bring that trace in contact with the
target, In this instance the zone of fire would
have shifted from the range of the visible trace
along the lice S{86 to a point midway between
tile visible traces viewed along the sight-lines
Si85 and S84, If the target airplane has not
keen destroyed and succeeds in coming closer
until it subtends the distance X’’'Z’’ on the ring
sight then the zone of fire will have been shifted
by the gunner to the visible trace as viewed along
the sight-line S{83. Of course it will be realized
that this process of shifting of the zone of fire
should be made gradually and continuously in
proportion to the rate of speed with which the
range of the target is shifting. The object of
the gunner will be to maintain a zone of fire
at all fimes at the range of the target which zone
of fire will follow the target. Thus a moving
harrage will be maintained as distinguished from
the fixed barrage which is maintained at one
range and through which it is expected the target
will go.

While it has been stated that range-finding
sights may bhe used which operate on the principle
apove described, namely that based on the pro-
portionate lengths of the sides of similar tri-
angles, ovher types of sights may be used. One
of these alternative types is the ordinary stereo-
scopic range-finding sight. Because this sight
increases the effective interpupillary distance of
the eyes it enhances normal depth perception,

which is further aided by magnification. A rec-
ticule embodied in the sight provides a series
of reference points from which the ranges may
be read direct.

In the absence of other means for determin-
ing range it is possible to obtain some indica-




tion of the range of a.target being fired upon by
- a gun coordinated with a shutier mechanism
which has been described above. This presup-
poses that the ranges of the visible traces viewed
through the shutter mechanism are known and

2 538,769

that they are spaced far enough from each other

so that they may be individually identified. The
procedure will be to fire at the target until 4
hit has been scored. The range may be dete.n:'-
mined by identifying the visible trace which

made the hit, the range of which is already

10

Z. A stroboscopic fire control device for guns
employine tracer ammunition comprising a ro-
tatably mounted disc, said disc having a sighting
aperture therein, and means cooperating with a
cun for revolving said disc in timed relationship
with the firing of tracer projectiles from the gun
to. enable intermitient sighting through said

- gperture of fired tracer projecviles for very briet

10

- known. The device is also useful in the study '

of exterior ballistics inasmuch as the series of
short visible traces may be photographed cor
otherwise-recorded for the purpose of later study.

An unusual effect has been observed in the

16

use of this invention. It has been observed that

the color of the dise, when a rotary disc shutter
is used, affects the maximum range at which
“the tracers may be seen. If the color of the disc
matches the color of the background- against
which the fire is directed, the tracers are visible
- 1o the point of burn-out. - But the more contrast
there ig between the color oi the disc and the
- background of the target the shorter becomes

the range at which the tracers will be at a1l

This effect may be utilized
so as to make invisible all the traces in excess of -

effectiveness of the bullets.

visible to the eye.

the usual range of

employed. This effect is probably the result of
a lack of accommodatmn by the eyes due to
retinal fatigue.

. While the invention has been described with-
I‘EfElEIlGE to certain preferred examples thereof

which give satisfactory results, it will be under-
stood by those skilled In the art to which the
invention pertains, after understanding the in-

vention, that various changes and modifications -

periods of time and at regular time intervals, 1o
produce a stroboscopic effect in the observation
of said projectiles, thereby providing continual
observation of said projectiles at a plurality of
known range increments as determined by the
relation of the rate of disc rotation to the tracer
projectiie fiving rate and flight velocity. |

3. A fire control device for guns employing
tracer ammunition comprising a shutter means,
means cooperating with a gun for operating sald

- shutier in timed relationship with the firing of

20
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fracer projectiles from the gun to enable in- '
termaittent sighting through said shutter of fired

tracer projectiles for very brief periods of time

and at regular time intervals, thus producing a
strocoscopic effiect in the observation of said

projectiles and enabling continual observation of

caid projectiles at a plurality of known range
increments as determined by the relation of the
rate of shutter operation to the tracer projectile

- firing rate and fiieht velocity, and a range finder -
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ositioned in the line of sight through said shut-
ter' for determining the range of a target, there-
by facilitating the intersection of the pro;jectlle
flight path with the target.

4, A fire control device for guns employing
tracer ammunition comprising a- shutter means,

- and means cooperating with a gun for opening

may be made without departing from the spirit

and scope of the invention, and it is my inten-
tion, therefore, to cover in the appended clmms
all such changes and modifications.

The invention herein described may be man-

ufactured and used by or for the Government

of the United States of America for governmen-

tal purposes without the payment of any roya,l-
ties thereon or therefor.

What is claimed as new and desired to be se-

cured by Letters Patent of the United States is:
1. A stroboscopic fire control- device for ouns

employing tracer ammumtmn comprising a ro-

tatably mounted substantially opaque -disc, said

40

and closing said shutter in timed relationship

 with the firing of tracer projectiles from the gun,

the open shutfer intervals being brief relative
to the closed shutter intervals, to enable inter-

mittent sighting through S&ld shutter of fired
_tracer projectiles for very brief periods of time

- and at regular time intervals, thus producing a

45
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disc having a sighting aperture formed therein

occupying a small portion of the rotational path
- of sald disc relative to the remainder thereof,
and means cooperating with a gun for rotating

said ‘dise in timed relationship with the firing

of tracer projectiles from the gun to enable in-
termittent sighting through said aperture of fired
tracer projectiles for very brief periods of time
and at regular time intervals, thus producing a
-stroboscopic effect in fthe observation of said
projectiles and providing a view of a plurality

of substantially stationary small light dashes .

along the flight path of said tracer projectiles

separated by known range mcrements as deter-

o - mined by the relation of the rate of disc rota-

- tion to the tracer pro,]ectlle ﬁrmg rate and flight
N velomty. . .

oo

stroboscopic effect In the observation of said
projectiles and providing a view of a plurality of
substantially stationary small light dashes along
the flicht path of said tracer projectiles sep-
arated by known range increments as determined

by the relation of the rate of shutter operation
-to the tracer projectile firing rate and flight -

velocity.
I—IARRINGTON M DRAKE,
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