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UNITED STATES 

2012,960 

PATENT OFFICE 
2012,960 

FRE-CONTROL, APPARATUS FOR, GUNS 

Richard C. Coupland, Norfolk, Wa. 
Application March 27, 1933, Serial No. 662,994 

10 Claims. (C. 33-49) 

(Granted under the act of March 3, 1883, as 
amended April 30, 1928; 30 O. G. 757) 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 
This invention relates to a fire-control appa 

ratus for guns employed under conditions where 
either or both the gun or bomb platform and tar 
get are moving at high Speeds. 

In Patent No. 1,935,615 of November 21, 1933, 
there is shown an apparatus in which members 
interpreting the rate of the relative angular 
travel of a target in both the horizontal and ver 
tical planes are associated with a constant Speed 
device to produce a variable speed mechanism 
displacing the line of Sight of an aiming device 
to COrrect for the future position of the target 
or otherwise to indicate the lead. 
The present invention relates to an improve 

ment in this type of fire control apparatus and 
includes the particular rate mechanisms de 
Scribed and claimed in Patent No. 1,946,485 of 
February 13, 1934. 
The improvements in this invention are directed 

to a novel arrangement of the rate mechanisms 
relative to the gun, and an arrangement of a motor 
relative to the rate mechanisms and gun. There 
is also provided a front sight unit that is operated 
to afford a measure of range Or time of flight 
of projectile, and a novel manner of introducing 
this factor into the product of the rate mecha 
Inisms. Whereby a correction may be incorporated 
in the displacement of the rear Sight to allow 
for the influence of range. The operation of the 
front sight unit controls the running of the 
motor. 
With the foregoing and other objects in view, 

the invention resides in the novel arrangement 
and combination of parts and in the details of 
construction hereinafter described and claimed, 
it being understood that changes in the precise 
embodiment of the invention herein disclosed 
may be made Within the Scope of What is claimed 
Without departing from the Spirit of the inven 
tion. 
A practical embodiment of the invention is 

illustrated in the accompanying drawings, 
Wherein: 

Fig. 1 is a view in left side elevation, with parts 
broken away, of the improved fire control appa 
ratus applied to a machine gun. 

Fig. 2 is a plan view of Fig. 1 with parts broken 
a Way. 

Fig. 3 is a view in rear elevation of the rate 
mechanisms. 

Fig. 4 is a plan view, partly in Section of the 
rate mechanisms. 

Fig. 5 is a sectional view on the line 5-5 of 
Fig. 3. 

Fig. 6 is a view in right side elevation of the 
rear sight unit. 

Fig. 7 is a view in rear elevation of the casing 
for the rear sight unit. 

Fig. 8 is a sectional view on the line 8-8 of 
Fig. 1. 

Fig. 9 is a sectional view on the line 9-9 of 
Fig. 10. 

Fig. 10 is a sectional view on the line O- O 
of Fig. 9. 

Fig. 11 are detail views in elevation of the plate 
connecting the front sight unit with its operating 
mechanism and with the rear sight unit. 

Fig. 12 is a plan view of the plate shown in 
Fig. 11. 

Fig. 13 are detail views of the operating link 
for the plate. 

Fig. 14 is a plan view of the cover for the front 
Sight unit. 

Figs. 15 and 16 are respectively views in side 
elevation and plan of the pressure plate and lever 
Of the rate mechanismS. 

Fig. 7 is a view in side elevation of the car 
riage of the rate mechanisms. 
The invention is illustrated as directly applied 

to a machine gun 5 (Fig. 1) mounted by means of 
trunnions 6 in a standard 7 which is rotatably 
Supported On a base 8. 
The fire control apparatus includes two similar 

rate mechanisms which have been described and 
claimed in Patent No. 1,946,485. Only such essen 
tial features of these rate mechanisms are to be 
shown and described as will lead to a clear under 
Standing of their relation to the features forming 
the Subject matter of the present application, 

Referring to Figs. 1, 2 and 3, a horizontally 
positioned rate mechanism A is actuated by 
Ineans of a flexible shaft 9 driven by the rotat 
able Standard 7 and a vertically positioned rate 
mechanism B is actuated by means of a train 
of gearing to driven by one of the trunnions 6. 
Accordingly the mechanism. A deals with the rela 
tive angular travel or position of the target in 
azimuth and the mechanism. B functions in a 
similar capacity with regard to elevation. 
The rate mechanism A includes a drum fast 

On a shaft 2. A plurality of slides or racks 3 are 
arranged about the periphery of the drum and are 
mounted for longitudinal movement parallel to 
the axis thereof. The slides 3 are displaced by a 
pinion 4 driven by the flexible shaft 9 and they 
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2 
are individually held in position of displacement 
by a roller 5 while the pinion is acting on a suc 
ceeding slide. A pressure plate 6 (Figs. 5 and 15) 
is slidably mounted on the shaft 2 at each 

5 end of the drum and receives the axial displace 
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ment of the slides 3. A spring embracing the 
shaft 2 acts on the outer face of the pressure 
plate and restores it to neutral position. Each 
pressure plate carries a hooked lever 8 adapted 
to be rotated upon displacement of the pressure 
plate by cam plates clearly shown and described 
in Patent No. 1,946,485 to pick up a pin 9 on a 
carriage 20 mounted for movement on an axis 
parallel to the axis of the drum. The levers 8 
on the opposite pressure plates serve as clutches 
to selectively engage and release the pins 9 
(Figs. 4, 5 and 17) of the carriage. 
The foregoing elements numbered from to 

20 have corresponding parts in the vertical rate 
mechanism B which are numbered from 2 to 3). 
The drive for the drum of the horizontal mech 

anism A is received from a constant speed Spring 
motor C (Fig. 8) driving a gear 3 (Figs. 3 and 4) 
on the left end of the shaft 2. A gear 32 on 
the right end of the Shaft 2 ineshes with a 
gear 33 on the shaft 22 of the vertical rate 
mechanism. B. As seen clearly in Fig. 3 the 
mechanism A is positioned above the gun 5 and 
the mechanism B is positioned at One Side of 
the gun. Both of the mechanisms are housed in 
a casing D which embraces the gun and also con 
tains the motor C. The motor C comprises a 
pair of spaced coiled springs 34-34 and as Seen 
in Fig. 8 the gun 5 is positioned between the 
springs and above their common shaft 35. 
One end of each Spring is secured to the Shaft 

35 While the other end is Secured to a rotatable 
casing 36 enclosing the spring. The casings 35 
for the pair of Springs are connected by a sleeve 
37 on the shaft 35 so that they are driven as a 
unit by the springs. One of the casingS 36 in 
cludes a gear wheel 38 which drives a twin gear 39 
Which in turn drives the gear wheel 3 (Fig. 1) 
of the rate mechanism A. Referring back to Fig. 
8 the gear wheel 39 also drives a train of gear 
ing 40 including a large gear wheel mounted on 
the shaft 35. The gear wheel A is associated 
With and controlled by an escapement 42 (Fig. 1) 
whose pallet 43 includes an arm 44 the purpose 
of Which will appear hereinafter. The custom 
airy pawl 45 and ratchet 46 (Figs. 6, 8 and 9) are 
provided for holding the shaft 35 stationary 
against the action of the Springs 34. A crank 
handle 47 on a projecting end of the shaft 35 
is provided for winding the Springs. 

Referring to Figs. 3, 4 and 5 the carriage 29 
is provided with a vertical groove 48 for receiving 
a slide holder 49. The holder in turn is provided 
with a horizontal groove 50 for receiving an arm 
5f On the carriage 39 of the vertical rate mecha 
nism B. By this arrangement the slide holder is 
capable of being displaced horizontally and ver 
tically. 
A slide 52 carried by the holder 49 has a squared 

post 53 (Fig. 5) on its rear end on which is mount 
ed an arm 54. The arm 54 is held against a stop 
pin 55 by means of a spring 56 embracing the 
post. The outer end of the arm is connected to a 
tube 57 through a universal ball joint 58. The 
tube 57 telescopically fits into a larger tube 59 
Whose forward end is mounted by means of trun 
nion pins 60-69 in a yoke 6 that is Secured to 
the top of the casing D (see Fig. 11). The rear 
end of the tube 59 carries a post 62 on whose up 

2,012,960 
per extremity is a ring 63 constituting the rear 
element of a sighting System. 
The casing D (Figs. 1 and 2) has a forward 

extension E for the purpose of carrying the front 
sight elements. The front Sight includes a Cen 
tral laterally immovable post 64 threadedly 
mounted in the casing E and a pair of laterally 
movable posts 65-65 slidably mounted in a 
groove 66 in the casing. A pair of bell-crank 
levers 67-6A disposed in a recess 68 in the cas 
ing are mounted on pivot pins 69. 
The long arms of the levers are each provided 

with a slot for receiving one of the postS 65. 
The short arms of the levers also provided With 
a slot , are arranged in overlapping relation in 
a yoke 2 of the front end of a control rod 73. A 
pin 74 secured to the yoke passes through the 
slots of the overlapping ends. A spring 75 en 
bracing the control rod is confined between the 
casing E and the yoke and normally tends to hold 
the levers 62 in extended position, arrested by the 
side Walls of the recess 68 in the casing. A COver 
76 is provided with a pair of slots 77 for the posts 
S5. 
The control rod 3 (FigS. 1 and 2) extends rear 

wardly and terminates within the main casing D. 
A plate 78 (Fig. 11) secured to the rod by means 
of a screw 9 rides on a guide pin 80 threaded 
into the front Wall of the casing D. The upper 
portion of the plate is turned into a flange 8 hav 
ing a slot, 82 for receiving a pin 83 (FigS. 1 and 5) 
depending from the slide 52. 
The lower portion of the plate is provided with 

an angled slot 84 opening at one side of the plate 
to permit the intersection of the H-shaped end 85 
of an operating link 86. There is a limited play 
in the engagement between the end 85 and the 
plate 78 so that the link 86 may have a slight 
movement in retraction before picking up the 
plate. This provision is made So that a pin 87, 
fixed to the link and normally engaging the arm 
44 of the pallet 43 to hold the palet immovable, 
may release the pallet upon initial retraction of 
the link 86. Further retraction of the link resultS 
in moving the plate 8 which through the con 
trol rod 3 causes the spaced posts 65 of the front 
Sight to be drawn towards each other. The link 
86 extends rearwardly to a position from which 
it may be conveniently actuated by the operator 
Of the machine gun. 
In employing the device the first operation of 

the gunner is to direct the gun on the target by 
lining up the rear sight 63 and the front sight 64 
in the customary manner. The operating link 
86 is then retracted until the front sight posts 
65-55 Subtend the target and tachymetrically 
afford an indication of range to the target or time 
Of fight of a bullet corresponding to Such range. 
Since the movement of the link 86 is transmitted 
to the slide 52 through the plate 78 the slide will 
be moved proportional to range or time of flight. 
The retraction of the operating link 86 has also 

released the pallet 43 of the spring motor C and 
the drums and 2 of the two rate mechanisms 
A and B are rotated at a constant speed. As the 
gun is moved in azimuth in following the target 
the pinion 4 displaces the successively presented 
Slides or racks 3 which through the pressure 
plates 6 move the carriage 20 proportional to the 
relative angular travel of the target in the hori 
ZOntal plane. By properly porportioning the 
gearing this measure of angular movement in a 
given period of time is made to automatically set 
in the horizontal lead angle made necessary by 
reason of the speed of the target. 
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If the gun is also moved in elevation the pinion 

24 displaces the slides 23 which through the pres 
Sure plates 26 move the cairiage 30 proportional 
to the relative angular travel of the target in the 
vertical plane, thereby affording a measure of the 
Wertical lead angle. 
The displacements of the carriage 2E and 3 

are combined in the holder A9 which transmits 
the combined movement to the rear sight 63, 
The displacement of the rear Sight 63 gives a de 
viation in the line of sight with respect to the axis 
Of direction of the gun. 

Since the range to the target is a factor in 
fluencing the vertical lead to be allowed for by 
the Sighting System, the position of the rear sight 
must be further modified. AS previously dis 
cussed the Subtending of the target by the front 
sight posts 65-65 affords a measure of range 
Which is introduced into the System by displacing 
the Slide 52 longitudinally of the gun. The tube 
57 carried by the slide 52 is thereby moved in or 
out of the tube 59 carrying the rear sight 63. The 
lever arm of the combined tubes 5 and 53 is 
thereby varied with respect to the trunnions 6. 
Sron an inspection of Fig. it Will be obvious 
that a shortening of the lever airn Will give a 
greater movement of the sight 63 when the lever 
is moved by vertical movement of the holder 39. 

I claim: 
1. In a cornbination. With a nenbei mounted for 

movement in azimuth and elevation, a vertical 
rate mechanism operable upon novelinent of the 
member in elevation, a horizontal rate mechanism 
operable upon movement of the member in azi 
nuth, a holder displaceable by Said rate nech 
anisms, a slide carried by the holder, means for 
displacing the slide an amount proportional to a 
range factor, a tube universally connected to the 
Slide, a pivotally mounted tube in Which the first 
tube is telescopically fitted, and a sighting ele 
ment on the pivotally in Ounted tube. 

2. In a fire control apparatus, a holder, means 
for displacing the holder proportional to hori 
ZOntal and Vertieal-lead factors, a Slide carried 
by the holder, Ileans for displacing the Side On 
Said holder an annount proportional to a range 
factor, a lever One arm of Which is axially adjusta 
ble said arm being univerSally connected to the 
slide, and a sighting element on the opposite 
an Of Said ever. 

3. In a fire control apparatus, a holder, means 
for displacing the holder proportional to hori 
ZOntal and Vertical lead factors, a side carried 
by the hoider, neans for displacing the Side on 
Said holder an amou Eat proportional to a range 
factor, a lever One arm of which is axially adjusta 
ble, said arm being connected to the slide, and a 
Sighting element. On the Opposite an of Said lever. 

4. In a fire control apparatus, a, ever, one aim 
of Which is adjustable in length, means for ad 
justing the length of Said arm an amount pro 

portional to a range factor, means for moving 
the arm an amount proportional to horizontal 
and vertical lead factors, and a rear Sighting 
member mounted on the opposite arm of Said 
lever, 

5. In a fire control apparatus, a lever, One arm 
of which is adjustable as to length, means for ad 
justing the length of said arm an amount pro 
portional to a range factor, and a rear Sighting 
member mounted on the opposite arm of Said 
ever. 

6. In the fire control apparatus, a front Sight 
unit including spaced posts, bell crankleVerS each 
connected to One of the postS, a control rod Con 
nected to the levers, a spring acting on the Con 
trol rod to normally Separate the postS, and means 
for retracting the control rod to move the postS 
towards One another. 

7. In a fire control apparatus, sighting members 
mounted for movement to Wards and a Way from 
each other, actuating means for simultaneously 
moving the sighting members, and means acting 
through Said actuating means for normally Sep 
arating the sighting members. 

8. In a fire control apparatus, front Sighting 
members movable to subtend a target, actuating 
means for moving the sighting members to Ward 
and from each other, a lever having an arm 
axially adjustable to Vary the effective length 
thereof, Said arm being coupled to the actuating 
means, and a rear sighting member mounted on 
the opposite arm of Said lever. 

9. In combination. With a gun mounted for 
OVenent in azimuth and elevation, a Wertical 

rate nechanish positioned at One side of the gun 
and Operable upon movement of the gun in eleva 
tion, a horizontal rate nechanisin. Overlying the 
gun and Operable upon movement of the gun in 
a Zinnuth, a notor for driving the rate nechanisms 
and including Spaced Springs positioned on Op 
posite Sides of the gun, a lever displaceable by the 
rate mechanisms, an adjustable arm on the lever 
adapted to change the throw of the lever, a rear 
Sighting neaber. On the lever, front Sighting 
Inenbers nowable toward and away from each 
Other, and naeans connecting Said front Sighting 
members to the adjustable arm of the lever. 

10. In combination. With a gun mounted for 
nOVenent in azimuth and elevation, a vertical 
rate mechanisin positioned at One Side of the gun 
and Operable upon novement of the gun is ele 
Vation, a horizontal rate mechanism overlying the 
gun and operable upon movement of the gun in 
azimuth, a lever displaceable by the rate mecha 
nisms, an adjustable arm on the lever adapted 
to change the throw of the ever, a rear sighting 
inenber on the lever, front sighting members 
movable toward and a Way from each other, and 
means connecting Said front Sighting members 
to the adjustaole arm of the lever. 

RICHARD C. COUPLAND. 
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