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UNITED STATES PATENT OFFICE 
2,304,566 

FIRE CONTRO, MECHANISM 
s John F . Haberlin, Seattle, Wash., assignor, by 

mesne assignments, to Boeing Aircraft Com 
pany, Seattle, Wash., a corporation of Wash ington 

Application December 2, 1939, Serial No. 30,273 
(C. 89-2) 5 Claims. 

This invention relates to military airplanes, and 
inore particularly to a single-seated airplane of 
the pursuit or fighter type. The invention is con 
cerned with the provision of means whereby the 
pilot of such a single-seated fighter may pro 
tect himself from attacks from the rear. 

Single-seated military planes are normally 
armed with one or more machine guns, directed 
forwardly, since Such airplanes are intended pri 
marily as fighters to pursue and attack larger 
airplanes, such as bombers, while in flight, and 
they are normally so fast that reliance is placed 
upon their speed to avoid attacks upon them from 
the rear. However, whenever a group of bomb 
ing airplanes convoyed by pursuit planes is at 
tacked by enemy pursuit planes, there imme 
diately ensue combats between individual pursuit 
planes of approximately equal Speed and maneu 
verability, and in Such dog fights each fighter, 
knowing that the other has only for Wardly di 
rected machine guns, endeavors to keep out of the 
forward line of fire of his opponent, and instead 
to place himself on the tail of his opponent, where 
he can destroy his opponent with forwardly di 
rected fire from his own guns. The fighter who 
permits an opponent thus to gain the advantage 
of a position on his tail has no defense other than 
skillful maneuvering. Occasionally, too, an air 
plane or a patrol may be attacked by enemy air 
planes which, without being seen, attain a posi 
tion on their tail. 

it is the principal object of the present inven 
tion to afford to such a single-seated fighter 
plane the advantage of a rearwardly directed 
gun, whereby should its pilot find an opponent 
upon his tail, he can destroy the opponent in 
Stead of being hirinself destroyed, or being forced 
to maneuver to escape attack. 

it is known in larger airplanes to provide rear 
Wardly directed guns, and Such guns are adjust 
able for aiming, but almost always heretofore 
it has been necessary to carry air extra gunner 
to airn and fire Such rear Wardly directed glas. 
This constituted an added burden, and if such 
added Weight Was to be carriedi it would be better 
to carry additionai antinunition or fuel, or both, 
and without such added weight the ceiling, rate 
of climb, maneuverability and other performance 
characteristics of the airplane could be improved. 
It has been proposed to mounta, rearwardly firing 
gur in a single-seat airplane, and to adjust it to 
fire in either of two positions; for aiming, two 
separate aiming means have been provided, one 
fixed with relation to one position of the gun, 
and the other fixed with relation to the alterna 
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tive position of the gun. This affords some meas 
ure of protection to the pilot, but still if an enemy 
airplane attacks from the rear and within the 
necessarily fairly wide angle between the two fir 
ing positions, the only protection for the pilot is 
to maneuver, Maneuvering breaks up formations, 
and destroys the protection of the mass of fire 
of the whole formation, besides interrupting for 
ward progress and perhaps leaving a convoyed 
formation open to attack. It is therefore prefer 
able so as to arrange the firepower of such fighter 
airplanes that they may, without breaking for 
mation, deal with any enemy approaching from 
the rear throughout the whole of any angle which 
permits the enemy to bring to bear effective and 
sustained fire from his forwardly-firing guns. 
However, it has not been deemed possible hereto 
fore, so far as I am aware, to provide a rear 
Wardly directed gun in a single-seated fighter, 
and to arrange sighting means for such a gun, 
properly coordinated therewith, in Such a Way 
that the single occupant of the airplane could 
effectively fire the gun at an opponent on his 
tail. The provision of means to this end is the 
primary object of this invention. 

If such a gun were a fixed gun, it would prob 
ably fire aither above or below the elevator and 
horizontal stabilizer, although, indeed, two Such 
guns might be carried, one pointing above and 
one below these control Surfaces; but in any 
event, if such rearwardly directed guns were 
known by the enemy to be fixed in position, or 
only capable of firing in one of two divergent 
directions, their line or lines of fire would be 
avoided. It is therefore a further object of the 
present invention to provide means to adjust 
such rearwardly directed guns in a single-seated 
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military airplane, for aiming them, and, more 
over, to coordinate the adjustment of the guns 
with an adjustment of the sighting means, to 
the end that the two may always be kept auto 
matically in proper coordination. It is then pos 
sible to aim the rearwardly directed guns, either 
by maneuvering the airplane, or by adjusting the 
guns relative to the airplane, or both, with the 
result that the field of fire rearwardly is made 
sufficiently wide in angle as to afford effective 
protection, especially when it is considered that 
the two opponents will have airplanes of ap 
proximately equal Speed. 
The weight of Such rearwardly firing guns and 

their ammunition being appreciable, as con 
pared to the capabilities of such a single-seated 
fighter, they will normally be located as close as 
possible to the airplane's center of gravity, and 



s 2. 
almost certainly close to the logitidiual mediai 
axis of the airplane, in Silic: a 20sition their 
line of fire will normally lie close to orie of he 
control Surfaces of the emper Sge, 3rd. Some one 
or more of the Swingable control surfaces in 8 y : 
times intersect the lie of fire. A dees, i. 
guns are adjustable for Binting, i. 
may encompass fixed control St: 8. 
the vertical fin or the horizontal st8tilizer, and 
in addition, in certain SW Eng Jositicis of either 
the elevator or the rudder, or Gh, iR2S: Enay 
intersect the field of fire of the gi. ii. Sozine given 
adjusted position of the gain. It is tesirable to 
restrict the field of fire of the g} i. 3 & slightest 
degree, and to keep the gut. Capable of action 5 
to the greatest possible degee, yet, it is essential 
that the gun be prevented fron shooting a Way 
the control Surfaces of its owz, airplane. On the 
other hand, it is scarcely possible for the pilot 
to take care to cease firing tiring times, often 
but momentarily, that there is confict between 
the position of a control still face and the life of 
fire of the gun. Accordingly it is an object of 
the present invention to provide means inter 
connecting the various controls for the control 
surfaces, the controls or firing the gun, and the 
controls for adjusting the gun, to the end that, 
automatically and in any position of the control 
surfaces or of the gun, any given gun is prevented 
from firing when any control Surface, fixed or 
movable, lies within the field of fire of that gun, 
whatever may be the guyn's position, or the posi 
tion of such control Surfa, ce. 
Indeed the advantages of Suici automatic in 

terdicting nearls are not confined only to single 
seated airplates nor to rearwardly firing guns, 
and it may be stated in broader terris that it is 
an object of the present invention to provide 
means automatically operable which Will prevent, 
the firing of a gui) whenever, by season of 8 die 
justinent of the gun is airing, or by reaSOE of 
movement of as control surface or like now alig 
member of the airplane, Silch element of the air. 
plane connes within the ield of fire of the gun, 
yet, which permits firing of the gun, without re 
striction and without, is terdiction, at all other 
times. It is a further object of the invention to pro 
vide air installation of this scat 7:lic nay a 
conveniently mounted aid supplied Wii. 323s 
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and links may readily be removed, 3:ld is 
provide an installation which is capable 

fecting he 
aerodynamic characteristics of the airplane. 
With these and other objects in Tind, as wiii. 

appear hereafter, my invention corpiises tie 
novel gun and snout, therefor, and tige low g. 
combination tie Yeof "fith sighting years, 3.3 :): 
for the purposes set forth above, aid i.e. 337si 
coinbination if Suci). 3. g. g. Ed sighting 1:32:23 
with the cointrois and co: 3'oi Surfs ces of 
airplane whereo it, is 33, it inted. 

In the acco pitying (ii's Wigs it i:ligi to: 
is show) argely is diagi'3. Eliastic: ; Jr., ii. 3 in 
several possible arrangeine:S. 

figure is a, Side elevatioti f : : 
gun installation as applied to a 
In litary airplane, azid Sigure 2 is 3. 
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relation of c.1.3.xls. 
Figure 3 is a side elevation of a sui &isie Sigilt 

ing devici, Sir Sigures ( 2.2d 3 : "a setsy at 13 
component as thereof. 2.5 

2,304,386 
Figure 6 is an elevation of a safety control hav 

ing to do with the adjustment of the gun for 
aiming. 

Figure is a view similar to Figure , showing a 
modified arrangement and illustrating fixed 
girl S. 

Figure 8 is a side elevation of the tail portion 
of Such an airplane, showing a further modifica 
tion of the arrangement of such a gun, and Fig 
ure 9 is an end view of the same, taken substan 
tially from the viewpoint indicated by the line 
9-9 of Figure 8. 
AS may be Seen in Figures 7, 8 and 9, the gun 

or guns, indicated at R and L, may be fixedly 
mounted. In Figure 7 each gun is carried upon 
a. cradle GR or 0, fixedly positioned and sup 
ported within the tail end of the fuselage 9, the 
guns firing rearwardly through suitable tunnels 
or apertures in the skin (not shown) in such 
rianner that the gun , for instance, fires above 
the elevator C and horizontal stabilizer. 93, and 
the other gun R fires below the fixed and mov 
able control Surfaces named. Likewise these 
guns are So arranged that their lines of fire clear 
the rudder 92 and the vertical fin 94. In Fig 
ures 8 and 9 only a single fixed gun is en 
ployed, this being positioned within the fuselage 
at its extreme tail end, firing beneath the hori 
Zontal stabilizer 93 and the elevator 9, and as 
before, avoiding the rudder 92. In the form 
shown in Figure 8 the tail end of the fuselage is 
recessed, as indicated at 90, and the gun with its 
&mmunition container, or the ammunition con 
tainer alone with the case and link receiver, com 
plements and completes the streamline contour 
of the fuselage by filling the recess thus formed. 
A3 Seen in Figure 9, the ammunition container 8 
and the case and ink receiver 80 are each so 
formed that they conform closely to the stream 
line contours of the skin of the fuselage, and 
complete this streamline form, when they are in 
place. Thus they are accessible from the ex 
terior of the grounded airplane. 

in the remaining views the guns are adjustable 
in elevation, and if dual guns are employed pref 
erably both are directed substantially alike, that 
is, both are either upwardly directed or down 
Wardly directed at the same angle, although it is 
Anot outside the Scope of my invention to arrange 
thern relatively at a slight vertical angle-such 
an angle, for instance, as will permit one to fire 
over or under the horizontal stabilizer as the 
other, during adjustment, is blanked thereby. In 
Such manner one gun or the other is always ready 
for action, notWithstanding the disabling of the 
other (as later described) during adjustment. 
towever, their lines of fire may corverge rear 

Yardly, as Seen in plan, so that both may be 
brought to bear at a given aiming point located a 
kilow; distance to the rear of the airplane. The 
cr2.dles OR and OL, whereon these guns are car 
ried, and by reason of which they are adjustable, 
2. 'e carried upon a transverse rock shaft , and 
&tiu Str.) eit of both guns about this rock shaft is 
al cd is a unison by an arrangement such 
as the jack screw 2 and the rotatable nut 3 
(see Figure i), the nuts being rotated by suitable 
drive means 2A on a transverse shaft ig which in 
&larl is driven from a reversible notor 2. 

he pilot, shown at P, is usually seated in a 
Sinall cockpit, where there is little chance for 
is in to move about or change his position to arly 
Coilsiderable extent, and he must maintain ob 
Servation to the front. In modern military air 
Spanes he will normally be within a hooded cock 
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pit. However, it is possible to support withi. She 
hood, in advance of the pilot, 32nd it. Such positio2 
that he need shift his line of vision but slightly, 
sighting means which include a rear-view mirror 
3. If desired, or if necessary, he ray have wo 
sighting rneans, one or each of the guas , and 
it. Any converient sighting area is nay be earn 
ployed in conjunction. With Such a triro, or the 
sighting means may incorporate Such a niro.E. 
Furely as a convenient and Sita, ice reasis {G the , 
end in view, I have illustrated the sighting nears 
which shall shortly describe, Sefore describing 
it, however, let he port. Out, tina; the rear-view 
mirror 3 is so positioned reitive to the ire of 
vision W from the pilot's e7e, aid with relation 
to the direction a SSuined by he 33.3 rei of the guri, 
that a target, such as an airplane on the tail of 
the pilot's airplane, which is See: Within the rin 
ror 3 (particularly when it arrives at a given 
position is that mirror) is is the line of fire of 
the gun. 
The sighting Eileans herein shown includes, in 

addition to the rear-view mirror 3, a pair of cross 
hairs 38, and the mirror has a central aperture 
38, and similar cross hairs, 32. 
3 are spaced from the cross hairs 32 in the line 
of vision W of the pilot, so that the pilot, looking 
along the line W, picks up his garget, in the mirror 
3, and keeps the cross hairs 3 and 32 in align 
ment, in the line W. When these cross hairs are a 
centered on the target which he sees in the mir 
ror 3, by refected visio along the line R, the 
pilot knows that the target, is in line of fire of his 
gun. The Spaced cross haig's 3 and 32 in ef 
fect fix the ire of vision V of the pilot so that 
it does not vary by reason of a different posi 
tioning of his head. Incidentally, since the 
height of pilots will vary, suitable adjustment 
may be provided to accommodate this, and to 
that end the plate 3', carrying the cross hairs 
3, has been show: as adjustably nounted at 33 
for movement transversely of the line of vision. 
in like fashion the mirror 3 may be tiited about 
a transverse axis 34 by nears such as the Set 
Screw 35, and thus it may be adjusted to bring 
it into proper coordination with the position of 
the gay barrel. She target is then seen along 
the new line of reflectegi 'yision R.'. 

It is necessary Ehat the sighting means be 
rovable in Synchronisz. With the gun as the at 
ter is adjusted for airnirg, as ad is such manner 
that the coordinatioi etv7 the airror 3 and 
the gun is away's railisirei in all adjuisted ipo 
sitions. Accordingly it. rovided to Sc. 
corrplish such coicide: i. corresponding 
Rayennett, T.C. SL. I. : : 
ray be secured upor; the oc. shaft, 33, with a 
Worr pinion 3 is 3. 3.23; Witki, and this 
worm pinion 3? is suitably connected to the Inc. 
tor 2 or C, the adjusting 3&2.15 for the gui313 
therselves, 2E to 22e are adjustaie 
is accorace Rita 2. era: Ci tie gias. E.g. 
precise congecticit is iiniilateria, the 
desideratuian et:ng Ci 22. waich coordinate 
the adjustaientS is of the sighting 

3.2d 
is 2, Solin Segre, 35 

areans. As herei ShoWs, ii. 33.2tely suggestive 
or diagrainia&tig fa iii., i. irici. 3 is car 
ried agon , s: ive tra. RSS shism 

32. 2.; d direct. 
i to the motor 2, 

so that as the Engior 2 he nut, 3 to ad 
just the g;:S, the 33 giai is 2. same time ad 
justing correspondingly tie positicis Qi tie Sight 

sor Area, as 
tion of roye: 

the cross hairs 
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lation, and are readily determined once the 
characteristics of a given installation are known. 
As may be seen in Figure 1, the upper and 

lower limits F and F of the field of ire of the 
guns encompass the fixed horizontal stabilizer 
93 and the Swingable elevator 9. The guns are 
normally fired through electrical means, and it 
is convenient to provide in the main firing cir. 
cuit 3 contacts and 32, disposed in contact 
with and at opposite sides of a conductive late 
6, carried upon the rock shaft , but including 
an insulating segment, 32. The insulating Seg 
ment $2 is so positioned, and is so coordinated 
with the movement of the gun and the location 
of the control surface, that it interrupts the cur 
rent in the firing circuit to the guns during such 
time as the gun is swinging past the fixed control 
Surface 93. 

if the elevator may swing into the guns' line of 
fire, it may be notched out to avoid being hit, as 
at 3'. If this is not done, then it is of course 
8ssential to prevent firing of the guns whenever 
the elevator 9 is swung upward or downward 
into the guns' field of fire, yet it is desirable to 
permit firing of the guns at all times except 
When the control surface swings So far up or 
down as to be in danger of entering the guns' 
instantaneous line of fire. Accordingly, in such 
an arrangement, there are means provided, in 
terconnecting between the firing controls of the 
guns and the controls for the elevator 9 f, so that 
firing of the guns is further interdicted by in 
terfering movement of the elevator. 

the Ornal controls of the elevator include a 
gas, 5 and cables 9 U and 9 TD extending for 
Wardly to the pilot's cockpit, or their equivalents, 
connected to the usual control stick there pres 
ent. Within the main gun-firing circuit 43 is 
included a normally closed and self-closing 
switch element 34 which is positioned adjacent 
one of the cables 9 U or 9 D, and upon such 
cable, for instance the cable 9 U, properly spaced 
at either side of the switch element 44, are pro 
vided stops or balls 99U and 99D. Upon suffi 
cient movement of the cable 9 U forward or 
rearward as to cause the elevator 9 to Swing up 
ward or downward into the line of fire of the 
gun, one of the balls 99 or 99D will engage the 
switch element, 44 and will nove it to break the 
firing circuit through the lead 43. Neither of 
the guns car fire so long as the switch 44 is open, 
but this switch is arranged to be closed auto 
natically, as by spring means (not shown), in 
nediately upon movemert away of the deflecting 
all SU or 99. 
The guns R, and I may be so located that 

they fire at opposite sides of the vertical fin 93, 
but may fire in a line so close to the fin that 
the rudder 92 may in some positions enter the 
line of fire of one or the other of the guns. 
In similar fashion, then, provision must b8 made 
to disable the interfering gun at such times, for 
it is scarcely feasible to notch out the rudder 
throughout the distance Subtended by the guns' 
angle of fire. The rudder 92 is normally swung 
by a mast 96, operated by cables 98R and 98L, 
or the equivalent, extending forwardly to the 
normal rudder bar (not shown) in the pilot's 
cockpit. Upon each of these cables 98R, and $8L 
there is provided a stop or ball 898, or 49, cor 
responding to the balls 99J and 33, which en 
gages a switch element 45R, or 5 in the shunt 
firing circuit 43R, or 43L of the corresponding 
gun R or L. In the same fashioti as previously 
described, sufficient movement of the control 3 

  

  



4. 
ble 98R or 98L will break the firing circuit of the 
gun on the side towards which the rudder is 
swung, but will keep the other gun in action 
through its individual shunt circuit 43R, or 43I. 
The opened shunt is kept open until the rudder 
has again swung back sufficiently toward neutral 
position that it is out of the line of fire of this 
particular gun, and then closes automatically. 
In this way both guns are kept in action to the 
maximum degree possible, and only one gun need 
be disabled momentarily by reason of r ider 
action. 
These various Safety arrangeiler tS operate 

only during such brief times as there is danger 
that firing of the guns would carry away Some 
of the control Surface of the airplane in which 
they are mounted, and these Safety switches are 
immediately self-closing upor the removal of the 
swung control surface out of the line of fire. 
In consequence the guns can continue to fire to 
the greatest possible degree, and are only pre 
vented from firing, but then automatically, when 
there is danger of shooting away One of these 
control surfaces. Adjustment of the guns does 
not affect the safety switches 64, 45R, and 45L, 
for the opening of these Switches is governed 
by the position of the corresponding control Sur 
face, and not by the position of the guns, yet the 
guns, whatever may be their position of adjust 
ment, are positively prevented from firing only 
during such part of their adjustment as directS 
them toward the fixed horizontal stabilizer 93, 
or during a time when a movable control surface 
is swung into the firing Zone, beyond positions 
shielded by the fixed surface ahead of it. 
The guns are controlled, as is customary, by 

a firing key 40 in the main lead 43. A safety 
switch 46 is likewise provided in this main circuit, 
as is customary. 
The motor 2 is a reversing motor, and is con 

trolled by a switch 20. Both the switch 20 and 
the firing key 33 and safety switch 36 are ar 
ranged conveniently to the forwardly facing pilot. 
The firing key 30, indeed, may be upon his control 
stick, as is customary. 
The principles of this invention, particularly 

as to distant control of a gun upon an airplane, 
as to the coordination of the sighting ineanS with 
the adjustable gun, and as to prevention of firing 
of the gun when an aircraft element noves into 
its line of fire, may be applied equally Wei to 
forwardly firing guns, or to airplanes which are 
other than single-seated planes, where conditions 
are such as require such distant control. 2neans, 
coordinating means, or fire-interdicting Eileans. 
However, the principles of this invention are best 
realized and are most valuable in a, Single-seated 
military fighter airplane, for reasons given at 
the outset, and it has been described and will be 
claimed as applied to such an airplane, without 
intending, however, to restrict its use only 
thereto. 
What, cian) as Iny invertion is: 

... In contination, in an airplane having coina 
trol Starfaces, a guy Iounted thereo:2, to fire past, 
said control surfaces, means to adjust, the gun 
While in fight, through a field of fire which in 
cludes the path of inovement of one or more of 
Such control Surfaces, controls for operating Said 
control Surfaces, controls for firing said gun, Cons 
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trols for adjusting Said gun, and means inter 
connecting Sadd three Controls to automatically 
interdict operation of the gun while the gun's field 
of fire includes a control Surface, in any position 
of adjustment of the gun or of any Such control 
Surface. 

2. In combination in an airplane having a 
fuselage and normal control Surfaces, including 
the elevator and rudder, at its tail end, controls 
for operating the elevator and the rudder, a gun 
mounted upon the fuselage to fire rearwardly, 
means to adjust the gun, in flight, through a 
field of fire which encompasses the elevator, in 
all its positions, and which may encompaSS the 
rudder in certain of its adjusted positions, Con 
trols for firing Said gun, and means inter 
engageable between the Several Controls to au 
tomatically interdict firing of the gun while 
either the elevator or the rudder, in any ad 
justed position of either the gun or Such control 
surface, lies within the gun's field of fire, but 
the controls for firing the gun being otherwise 
operable for firing past the elevator or rudder. 

3. In combination, in an airplane having nor 
mal elevator and rudder control Surfaces, and 
controls for operating each thereof, a gun mount 
ed upon the fuselage and directed through an 
angle between the two control Surfaces, its field 
of fire including a Swung position of each Such 
surface, controls for firing the gun, and means 
interengageable between the various controls to 
automatically interdict firing of the gun. When 
ever one or the other such control surface, or 
both, are swung into the field of fire, but per 
mitting firing of the gun whenever the control 
surfaces are both out of the gun's field of fire. 

4. In combination, in an airplane having a 
fixed surface and a Swingable control Surface at 
the trailing edge of the fixed Surface, a gun 
mounted upon the airplane and directed to fire 
past the fixed surface, but including within its 
field of fire certain swung positions of the Swing 
able control surface, controls for Swinging Such 
control surface, controls for firing the gun, and 
means interengageable between the controls to 
automatically interdict firing of the gun. When 
ever the Swingable control surface lies within its 
field of fire, but permitting firing of the gun 
whenever such control surface is outside the gun's 
field offire. 

5. In combination, in an airplane having a 
fixed surface and a Swingable control Surface at 
the trailing edge of the fixed Surface, a gun 
mounted upon the airplane and directed to fire 
past the fixed surface, but its field of fire nor 
mally including swung positions of the swingable 
control surface, means to adjust the gun, in flight, 
through a field of fire which encompasses the 
fixed surface, controls for so adjusting the gun, 
controls for Swinging the SWingable control Sur 
face, controls for firing the gun, and means in 
terengageable between the Several controls to 
automatically interdict firing of the gun when 
ever the gun's field of fire, by reason of adjust 
sileit of the gun or Swinging of the control Sur 
face, includes the fixed or the Swingable surface, 
but permitting firing of the gun whenever such 
control Surfaces are outside the gun's field of fire. 

JOHN F. HABERLIN. 

  


