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My invention relates to gun-mountings and - 

mole particularly to improvements in the niºn 
same for eliminating the deflection produced nary 
in the trajectory of the shell by a tilt of the a 

5 gun trunnions from the horizontal. When to 
the elevation of the gun is considerable and 
the gun is provided only with an elevation 
and a training trunnion axes, a very small. 
tilt of the former involves very great adjust in 

10 ments in training to correct the deflection of di 
the trajectory produced by the tilt. For ex-, i. 
ample, when the gun is firing Vertically, up 
wards a tilt of the gun trunnions of only one-th. 
minute of arc requires a 90° adjustment in; tigal. 

15 training to correct the deflection... . . . . 
it has been proposed in the case of 

required to fire at high elevations, such as...l 
anti-aircraft. guns, to mount them upon a pred 
system of horizontal gimbals, but the design neg 

20 of such a mounting has many practical objec 
tions, one of the chief of which is that the 
horizontal gimbal trunnion at right angles. 
to the elevation trunnion interferes with the an 

I use:of the gum "at lowelevations. ; "This hori- : , ger 
25 Zontal gimbal trunnion at right angles to the . . . 

eley'ation akis i?, however, thé ideal Cross, 
levelling brunnion axis and my present in 
ventionis intended to reproduce as far as pos 

: sible the effect and the advantages of having 
30 such an axis, without the disadvantages in-ri 

troduced by an actual trunnion. 

all err 

A gun mounting made according to my... ir 
present invention has a conventional pedestal. i. 
or turret mounted upon a training axis, which 

tical: . It has also the conven-, le? 
tional gun-cradle mounted on the pedestador 
turret on a horizontal-trunnion axis, which, 
rests on plummer blocks, but instead of: fixa, 
ing these blocks conventionally to the pedestal 8 th, 

40 I fix them to a second cradle or frame which traini 
is pivotally mounted on the pedestal upon as 
cross levelling trunnion axis at right angles 
to the elevation trunnions but considerably - - « 
inclined to the horizontal. This inclination: connect the two control 

45 will probably differin different designs but tial gear or its equival x 
may conveniently lie between 30 and 60 de-erated mountings I preferably place the d 
gees. . . . " fi ferential gear or its equiyalent in the rela, 

fit a mechanical gear to control the dis-, mechanism controlling the training. 
placements of the gun about this cross level- In the accompanying drawings have 

50 ling trunnion axis and Ilink this mechanism strated lication of my inventio 
to the pedestal or turret training gear, so that naval Yr an an c i fiha in Cor. --FrY 
every displacement of the gun about the in correction is best exemplifi 
clined cross levelling trunnion. onaccount of the continu panied by a definite corresponding pitching ofth 

55. ment in training, the r?lation bet 
two displacements being arranged eemºthese 

so that the 

  

  



levelling correction arises from inequalities 
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0. 

modificatio 
wards. 

15 

of the ground and the correction is fixed-so. 
long as the gun is stationary. But with the 
introduction of mobile A. A. guns adapted 
to fire on the move and guns of various 
calibres mounted on tanks, armoured cars. 
etc., the need for a continuous. and exact cor 
rection is now being experienced on land as 
well as at sea and my invention is equally 
applicable to both cases, subject to certain 

ns which will be explained after 
Fig. 1 shows a side elevation, partly in 

Section, of a gun mounting constructed inac 
cordance with my invention. . . . . . 

Fig.2 is a plan view of the same mounting. 
In Fig.1aturntable 1 is shown supported on 

balls 2, carried on a ball-race 3 secured to the 
deck 4. A centre pivot 5 locates the training 

20 

25 

) axis of the mounting and is made hollow for 
convenience in introducing the various elec 
trical cables to the mounting from the direc 

From the turntable is carried a platform 8. 
30 

tor sight or other fire control apparatus. 
A training rack 6 is secured to the deck. 

and clips 7 carried by the turntable engage 
with the lower side of the rack to prevent the 
turnt able from being lifted under the forces. 
of the gun's recoil. . . . . . 
ata distance below the gun trunnions con 
venient for the gun crew to serve the gun. 
To this platformis secured an inclined socket 
bracket 9 in which is pivoted a forked frame. 
10 provided with bearings for the elevation. 
trunnions 10 of the gun cradle 11. . . . . 
A toothed segmental rack 12 is attached to : the gun cradle and gears with an elevating 

pinion 13 on a shaft 14 carried in bearings in 
the arms of the fork 10. A wormwheel i5 on 

40 the shaft 14 is engaged by a worm 16 on a . 
shaft. 17 connected by bevel gearing 18 to an 
elevating handwheel 19 on a shaft 20 which 
is carried in bearings in the arms of the fork 
10. The wormwheel 15 may be secured to the 

5 shaft 14 by friction plates in the customary 
manner to prevent the elevation control gear 
from shocks or from a sudden stoppage or 
reversal of the handwheel 19. . . . 

50 
. At the end of the pivot of the fork 10 is 
mounted a wormwheel 21 in which engages a 
Worm 21. om a shaft 22 carrying a handwheel 
23. The wormwheel 21 may be secured to . 
the pivot of the fork 10 by friction plates to protect the cross levelling gear. from shocks 
due to recoil or inertia. . . . . . . . . . A training pinion 24 carried by a shaft 25 
in bearings on the turntable 1 engages the 
training rack-6, and the shaft 25 is provided : 

60 
??? ?? ??? upper end with arms 26 on which are 

mounted the bevel planet pinions of a dif 
ferential gear, these pinions engaging in the . 
usual way with opposing bevel wheels 27 and 
28, to each of which is secured a worm wheel, 
numbered 29 and 30 respectively. The up 
per worm wheel 29 is gêared to a worm 31 
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which is connected by 

712 
on the cross levelling shaft 22 and the lower 
wormwheel 30 to a worm 32 on a shaft 33 bevel gearing to a train 
ing handwheel 35. . By this method of connecting the cross. 
levelling gearing of the fork 10 to the train 
ing gear of the turntable 1 the lateral devia 
tion of the gun resulting from the cross 
levelling adjustment about an inclined trun 
nion is approximately neutralized by the 
simultaneous training movement of the turn 
table and cross levelling trunnion, provided 

70 

75 

that the training movement bears to the cross : - levelling displacement about the inclined 
- trunnion a ratio equal to the sine of the angle 80 

of inclination of the cross-levelling trunnion, 
to the plane of the training rack, i.e. its in 
clination to the horizontal when the training 
axis is vertical. This proportional relation 
of the two movements is very simply allowed 
for in the various: gears of the cross-connec 

As a datum of reference in the horizontal 
plane to enable the cross levelling mecha 
nism to be operated I attach a telescope 42 to 
the pivot of the fork, 10 and normally hori 

90 

zontal and parallel with the elevation trun nions of thegun. Alternatively,ifimore con 
venient, the telescope may be mounted on a 
separate pivot parallel with that of the fork 
10 and coupled to the fork by a parallel link 
age so as to be maintained parallel with the 
elevation trunnions of the gun. The sole re- . quirement is that the telescope must be kept 
parallel with the elevating trunnions of the 100 
gun in a position convenient to the observer . 
and so as to give him a clear view of the hori 
zon in the direction of the gun trunnions. . A Small platform 43 projecting from the turn 
table may be provided for the observer in the 
position most convenient for him to operate. 

105 

the cross levelling handwheel 23 with his eye at the eyepiece of the telescope 42. . . . Any suitable form of sighting apparatus 
may be attached to the gun or gun cradle or 
mounting, and to enable the gun to be oper 
ated under the direction of a controlling sight or fire control apparatus. dials and pointers 
are fitted to indicate the position of the turn 
table in relation to the deck and also the 
relations between the gun and turntable 
about the elevation and cross levelling axes. 

5 

The training indicator 36 is driven, for ex-, 
ample, by a pinion 37 from the training rack 
6, the elevation indicator 38 by bevel gearing 
39 from the shaft 14 and the cross levelling 
indicator-40 by a segmental ra 
to the pivot of the fork 10. . . For the convenience of the gun layer and 
trainer seats (not shown) may be carried by 
the trunnion bracket fork 10, so that these 
operators will swing with the gun when it is 
cross levelled. Instead of the gun being adjusted by hand 
any convenient form of power motors may be 

ck 41 attached 
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ing and cross levelling axes is equal. to the eratively connected to said frame and pedestal 
sine of the angle of inclination of the cross and operable to effect displacements of the gun 
levelling axis to the horizontal when the train- about the training and cross-levelling axes in 
ing axis is vertical. . . . . . . . . . a relation in which the ratio between the tan 

S 9. A gimbal mounting for a gun or the like gents of the angular displacements applied 15 
comprising a pedestal having a vertical train to the gun about the training and cross level 
ing axis, a frame carried by said pedestal and ling axes is equal to the sine of the angle of in 
displaceable about an oblique cross levelling clination of the cross-levelling axis to the hori 

-- axis, a gun mounted on said frame, mecha- Zontal when the training axis is vertical. : 
10 nism comprising a Hooke’s universal joint op- JAMES BLACKLOCKHENDERSON. 

  


