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i 

This invention relates to ordnance and is il 
lustrated as embodied in an armed turret which 
may be advantageously used, for example; at the 
entrances of rivers and harbors for protection 
against low-?ying airplanes and small boats. 

It is desirable to concentrate guns of relatively 
small caliber around coastal defenses in order 
‘to ward off attacks by enemy aircraft. Such guns 
should be effective for the purposes intended and 
should be of suitable construction to insure their 10 

being readily set up at vantage points in the , 
menaced areas. 

It is an object of the present invention to‘ pro 
vide an armed turret which may be readily set 
up wherever desired and which may be quickly 
and effectively trained on fast-moving targets. ' 
The illustrative armed turret, which comprises 

a single gun of the B‘ofors 40 mm. type, is oper 
ated by a crew comprising a commander, azimuth 
and elevation trackers, and a gunner, mechanism 
being provided by which the commander may 

' initially pick up, and train the gun on, the target 
and then turn control of the turret over to the 
trackers. Thereafter, the trackers, by the use 
of combined manual and power-operated rate 
control mechanism, rotate the turret, together 
with the gun, in azimuth and the gun in eleva 
tion while observing the target through their 
respective sights, the de?ection angles between 
the gun and .the trackers’ and the observer's 
sights during such time being varied by lead set 
ting mechanism controlled by the commander in 
accordance with the observed effect of ?re upon 
the target. » - 

The various features of the invention will be 
understood and appreciated from the following 
detailed description read in connection with the 
accompanying drawings, in which 

Fig.‘ 1 is a perspective outside view of an armed 
turret in which the present invention is embodied; 

. Fig. 2 is another perspective outside view of the 
turret, a portion of the interior of which is shown 
through an open door at the rear of the turret; 

Fig. 3 is a plan view of a unit of an ammunition 
rack, which is mounted on an inside wall of the 
turret, supporting a clip of cartridges; 

Fig. 4 is a rear end view of three of the units 
of the ammunition rack, a gunner being in the 
act of withdrawing a clip of cartridges from the 
center of said units; 

Fig. 5 is a side view, partly in longitudinal ver 
tical section, of the interior of the turret; 

Fig. 6 is an enlarged side view, partly broken. 
away, showing in detail portions of the mecha 
nism illustrated in Fig. 5; 

Fig. 7 is a rear view, partly broken away, of the 
turret as viewed on line VIE-VII of Fig. 5; 

Fig. 8 is a view on line VIII-VIII of Fig. 5; 
Figs. 9 and 10 are detail views, showing portions 

of ?ring mechanism; / 
Figs. 11 and 12 are enlarged sectional and per 

spective views, respectively, showing a cover of a 
cupola of the turret; 

Fig. 13 is a view, partly in side elevation and 
partly in section, showing an open sight mount 
ed upon the cupola and mechanism through which 

. the sight is operated; 

30 

35 

40 

Figs. 14 and 15 are plan and rear views, respec 
tively, partly in section, of mechanism through 
which a‘ commander of the turret operates con 
trol box levers which regulate thespeed of azi 
muth and elevation electric drive motors, respec 
tively; - ~ - 

Fig. 16 is a section on line XVI-XVI of Fig. 14; 
Fig. 17 is a section on lines XVII-XVII of 

Fig. 15, showing the interior construction of 
azimuth and elevation solenoids controlled by 
the commander; . 

Fig. 18 isa section on line XVIII—XVIII of Fig. 
19, showing details of a dashpot construction; 

Figs. 19 and 20 are sections on lines XIX-XIX, 
XX-XX, respectively, of Fig. 18; 

Figs. 21 and 22 are side and front views, respec 
tively, partly in section, showing mechanism op 
erated bythe azimuth tracker for rotating the 
turret and also showing portions of electric drive 
mechanism which is controlled by the tracker 
and aids said tracker in the rotation of the turret; 

Fig. 23 is a skeleton view of operating portions 
of the mechanism illustrated in Figs, 21 and 22; 

Fig. 24 is a perspective view of a sight used by 
the azimuth tracker; 

Fig. 24A is a section on line XXIVA-JIXIVA of 
Fig. 24; 

Fig. 25 shows the sight, partly in side elevation * 
and partly in section on line XXV—XXV of - 
Fig. 24; . . 

Fig. 26 is a vsection on line IQIVI—XXVI of 
. Fig. 25; 

50 Fig. 27 is a view showing, partly in section and 
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partly in side elevation with covers removed, 
portions of the commander's sight and a lead set 
ting box by the use of which the commander 
"throws" leads'into the various sights; 

Fig. 28 is a section’on line XXVIII-XXVIII of 
Fig. 2'7; 

Fig. 29 is a plan view of the lead setting box; 
Fig, 30 is a diagrammatic view, showing the 

various connections between the gun, the lead 
setting box, and the sights; 

Fig. 31 is a wiring diagram; and 
Fig. 32 is a diagram used in connection with the 

description of azimuth and elevation lead set 
ting mechanism. 
' The illustrative armed turret 38 comprises a 
Bofors 40 mm. gun 40 such as described in Ord 
nanc'e Pamphlet No. TM9-252, rate controlled 
electrically operated means for rotating the tur 
ret, together with the gun, in azimuth and the 
gun in elevation with relation to the turret, and 
manually operated mechanism for actuating said 
means, portions of said mechanism being oper 
ated by a turret commander for initially training 
the gun on a target. After the gun 40 has been 
trained on the target, the commander renders 
his rate control actuating .mechanism inopera 
tive, the training of the gun thereafter being 
turned over to azimuth and elevation trackers 
who are seated on stools 42, 44 (Fig. 5), respec 
tively, and drive the turret, through mechanical 
connections hereinafter described, said connec 
tions at such time being adapted to actuate said 
rate controlled electrically operated means, which 
may be referred to as aided tracking means and 
assists the trackers in following the target. 
The commander, standing upon a platform 46 

(Figs. 5, 8 and 9) and observing or “spotting” the 
target through an open sight 48 (Figs. 1, 2, 5, 13 
and 30) mounted upon a cupola 50 of the turret 
38, initially trains the gun 40 on the target by the 
use of a grip 52 (Figs. 5, l4 and 16) forming part 
of hereinafter-described rate control mechanism, 
a hatch cover 54 (Figs. 1, 2, 5, 11 and 12) of the 
cupola being open in the dash line position shown 
in Fig, 11. The commander then moves to a 
seated position upon a stool 56 (Figs. 5 and 8), 
which is positioned above the platform 46, and 
shuts the hatch cover 54, the target thereafter 
being observed by him through an elbow tele 
scope 58 (Figs. 1, 2, 5 and 30) as he trains the 
gun 40 on the target. While the gun 40 is being 
initially trained on the target, the azimuth and 
elevation trackers observe said target through 
elbow telescopes 60, 62 (Figs. 1, 5 and 30), re 
spectively, extending outside the turret 38 and 
forming parts of sights hereinafter described. 
When the commander has trained the gun 40 

on the target he releases solenoid control buttons 
64 (Fig. 14) located on the grip 52, thereby trans 
ferring control of the electrically operated means 
to the azimuth and elevation trackerswho turn 
wheels 66 (Figs. 5, 21, 22 and 23) 68 (Fig. 5), 
respectively, to retain, through mechanism which 
will appear later, horizontal and vertical hair 
lines (not shown) of the elbow telescopes 60, 62,. 
respectively, and accordingly the gun 40, on the 
target. The commander now being free to ob 
serve the ?re on the target, throws leads into 
the elbow telescopes 58, 60 and 62 by turning azi 
muth and elevation wheels ‘I0, ‘I2 (Figs. 5, 28, 29 
and 30) of a lead setting box ‘I4 in accordance with . 
the observed trajectory of tracer bullets ?red at 
the target, thereby causing the trackers to shift 
the ?re to the target, if necessary, and thereafter 

In 
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4 
to maintain said ?re upon the target as it changes 
its speed and/or direction. 
A floor ‘I6 (Figs. 5, 6, 7, 21 ‘and 22) of the turret 

38 is provided with a depending annular ?ange 
18 (Fig. 5) the inner face of which is in engage 
,ment with a cylindrical surface of an upstanding 
ring bracket 80 secured by screws 82 to a ?xed 
base 84 (Figs. 1, 2 and 5). Secured by screws (not 
shown) to the base 84 are eight uniformly spaced 
bearing blocks 86 (Fig. 5) carrying rollers 88 en 
g'aged by a bottom plate 90 of the floor ‘I6 of the 
turret. In order to insure against dirt being 
blown into the bearing blocks 86, there is pro 
vided a circular plate 92 which is secured to the 
base 84 and the upper end of which is slightly 
spaced from’ the bottom plate 90, said space being 
sealed by an annular felt piece 94. Secured by’ 

. screws 96 to the bracket 80 is a ring gear 98 (Figs. 

30 
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5, 21 and 22) having teeth which are arranged 
in meshing relation with teeth of a gear I00 (Figs. 
21 and 22) mounted upon a shaft IOI rotatably 
mounted in bearings I02 of a housing I04 secured 
by screws I06 to the floor ‘I6 of the turret. Rota 
tion of the gear I00, by mechanism which will be 
described later, causes the turret to rotate about 
an axis I08 (Fig. 5) of the ring gear 98. - 

Electric current is supplied to the turret 
through a collector ring unit “0 (Figs. 5 and 30) 
which is bolted to the upstanding ring bracket 80 
and comprises two large rings II2 (Fig. 5) for 
supplying power and four small rings “4 for 
supplying current through suitable wiring con 
nections to light ?xtures and to solenoids, as will 
appear later. Two heavy and four light power 
take-off brushes II6 (Fig. 31) on a brush holder 
(not shown) secured to the turret ?oor ‘I6 en 

, gage the outer races, respectively, of the collector 
rings and transmit current to a switch box H8 
(Figs. 5 and 31) . Surrounding the rings H2, H4 
and the brushes H6 is a collector ring guard I20 
secured to the turret ?oor ‘I6. 
The upstanding walls of the illustrative turret 

are welded or otherwise secured to the floor ‘I6 
and to the top of the turret as well as to each 
other, the front wall and the top of the turret for 
protection being approximately one inch thick 
and the other walls of the turret being approxi 
mately one-half inch thick. There is-provided in. 
the front wall of the turret 38 an arcuate open 
ing I22 (Fig. 1) suf?ciently large to permit eleva 
tion of the gun through ranges varying from 
minus 15 to 90° from the horizontal and a small 
opening I24 (Figs. 1, 5 and 6) in the lower front 
portion of the turret for the reception of a chute 
I26 (Figs. 1, 2, 5, 6 and 7) for disposing of empty 
cartridge cases. There are also provided at the 
right side of the turret 38 three openings I28 
(Figs, 1, 2 and 25) for receiving sights I30 (Figs. 
1, 2, 24, 25, 27 and 30) formed in part by one of 
the elbow telescopes 58, 60, 62. 
A pair of trunnions I32 (Figs. 5, 6. 7 and 30) 

secured to a breech casing I34 of the gun 40 are 
mounted for rotation in horizontal bores of trun 
nion blocks I36 bolted to trunnion block supports 
I38, I40 (Fig. 7) which are bolted or otherwise 
rigidly secured to the floor ‘I6 of the turret and 
are connected together by a transverse vcylin 
drical web I42. Accordingly, the gun rotates 
with the turret for training in azimuth and is 
rotated, through mechanism hereinafter de 
scribed, about the common axis I44 of the trun 
nions I32 with relation to the turret for training 
the gun in elevation. In order to swing the gun 
in elevation, there is secured to the breech casing 
I34 of the gun a segment gear I46 driven by a 






















