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Lo all whom it WY CORCern:

Be it known that I, Aernir Leoxam
Peruanm, a subject of the King of Great
Britain, residing at Vickers House. Broud-
way, Westminster, in the county of London,
England, have invented certain new and
useful Improvements in or Relating to Con-
trol Systems for GGun Mounting and Other
Mechanism, of which the following is a
specification.

This invention relates to control systems
for gun mountings and other mechanism
particularly to systemns of pointing ordnance
in which the gun or guns are controlled in
elevation or training, or in both clevation
and training, from a sighting or controlling
element arranged at a distant (or central)
station and in which there is employed a re-
ceiving or indicating member or pointer
driven.by electrical means in synchronism
with the vertical or horizontal movements o¢
the distant sighting or controlling element ;
the said member or pointer is preferably ar-
ranged to rotate about the same axis as a
follower member or pointer driven mechani-
cally through multiplying gearing from the

n.

The gun is fitted with some form of motor
for elevating or training (such motor being
preferably hydraulic or being constituted by
the motor unit of an hydraulic transmission

device of the Janney type as this allows of

exact’ adjustment of ‘speed control) and
power operated means are arranged to actu-
ate the lever, valve or other device for con-
trolling . the speed and direction of move-
ment of the elevating or training. motor.,
these means being hereinafter referred to as
the relay. This relay may be of any con-
venient type and is preferably arranged to
be brought into operation by electro-mag-
netic means under the control of a switch, so
that.when the arm of this switch is displaced
to one side or the other of its central posi-
tion, a corresponding movement of the relay
in one ov other direction takes place, thus
operating the control device of the elevating
or training motor. The switch controlling
the relay is arranged to be itself brought into
action whenever the receiving and follower
members are out of alignment. Instead of
an -electrical switch, a mechanical device
having similar characteristics of bringing
‘the relay into operation and cutting it out of
operation may be used and the term “switch”

is intended to include this and similar ar-
rangements,

The chief object of the present invention
Is to devise a control system which is sim-
pler in construction and operation than that
forming the subject of the prior English
Patent No. 16295 of 1911 and in which, in
particular, the receiving member is purely
rotary and does not require to move axially
to perform its proper function. ‘

he switchi is so constructed and arranged
that when relative displacement oceurs be-
tween the said receiving and follower mem-
bers and the switch is actuated in conse-
quence, the resulting movement of the relay
will act upon the switel so as to stop the
relay’s own movement, the arrangement be-
ing such thal the greater the relative dis-
placement between the receiving and fol-
lower members, the greater distance must
the relay travel in order to open the switch,
and according to the present invention we
provide means whereby the ratio of relay
movement {o relative displacement between
the receiving and follower members de-
creases as the latter increases. Accordingl
we preferably arrange that the movable
switch arm shall be controlled by a cam
the movement derived from which varies
with the amount of the relative displacement
between the receiving and follower members.

The action of the apparatus is that the
gun always follows behind the receiving
member if the latter is in motion, the gun
slowing up and stopping in line with this
member wEen,the latter stops. This effect is
desirable when it is intended to stop elevat-
ing or training the gun at or about the mo-
ment of firing. But in some cases, particu-
larly with guns mounted on land, it may be
desirable that at all speeds of elevating and
training, the receiving and follower mem-
bers shall always be in exact alignment, and
in this case we slightly modify the construc-

‘tion of the apparatus to secure absence of

angular lag; the means employed for ob-
taining this effect may comprise a dash-pot
device which is preferably capable of being
put out of use when desired or of being em-
ployed only with those speeds of elevating
and training at which continuous aiming is
practicable. We may also employ a lost
motion coupling in the connections between
the relay and the switch so as to provide
against lag occurring by reason of the lap
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of the elevating or training control valve
in cases where hydraulic power is used.

In order that the said invention may be
clearly -understood and readily carried into
effect the same will be more fully described
with reference to the accompanying draw-
ings in which :—

Figure 1 is a sectional view of apparatus
constructed in accordance with the inven-
tion, the relay control element being omitted
from this figure, and '

Figure 2 is a view showing the said relay
control element and also shewing the front
view of the receiving and follower members
and the cam actuated switch arm together
with the switch and its contacts.

It will be assumed that the apparatus
shewn is intended for controlling the train-
ing of the gun and will be described in this
connection, it being understood however that
the said apparatus is also applicable to the
elevation control and also to the control of
searchlights, range finders and other appa-
ratus.

A is the receiving or indicating member.

in the form of a pointer mounted on a spin-
dle ¢ which is geared to a step-by-step elec-
tric motor A’. This motor is o erated from
the distant sighting or controlling station
in accordance with the ‘apgle of training to
be given to the gun. B is the follower mem-
ber in the form of a disc mounted on 2
shaft & which surrounds the ‘spindle @ and

;s driven through multiplying ’Fenring from

gun. This disc has
ointer’ B’ which is
brought or maintain ,'o;gsosite the pointer
A by training the gun. G is the switch, C’
is the switch arm which is pivoted at ¢ to
the disc B and D is the cam which operates
upon the switch arm and is »
pointer A : .

In the construction shown the control
valve E of the training motor is connected
to g, relay piston E’ working, in a cylinder
E’<'one end of which is in constant com-
wunication with ‘pressure fluid through a
port ¢’* and the other end of which is con-
nected to a pipe ¢ leading to a valve cham-
ber E°. The relay control element com-
prises two electro-magnets 2, ¢ which are
electrically connected to the contacts on the
cwitch C and the armature ¢* of which op-
erates upon one or the other of two.valves
o4, et controlling the supply and exhaust
of pressure fluid.to and-from ‘the relay cyl-

inder: E’* through the pipe ¢, the arrange-

a training part of the
an index mark or

" ment being such that when the switch arm

69

C’ moves in one direction the valve ¢t will
be moved from its seat- to admit pressure
(lnid to the relay eylinder E’~ and when the
caid switch arm moves in the other direc-
tion the valve e* will be moved from its
seat to exhaust pressure fluid from the relay
cylinder, the valve E being displaced ac-

_relay piston

which is weake
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cordingly in one direction or the other. The
stems of the valves ¢!, e* pass through the
cores of the electro-magnets €2, ¢ in order
that the armature ¢® may operate them, and
adjustable needle valves €°, e are provided
for adjustin%?the rate of movement of the
3. A spring ¢ operating on

one of the limbs of the armature ¢ serves to
prevent the armature from remaining in a
balanced position when both the magnets
are energized this being a condition which
oceurs when two pairs of indicating and fol-
lower members (one pair moving at a
greater speed than the other) are used in-
stead of one pair as is described in the
specification of the aforesaid prior patent.
The cam D that operates the switch arm
C’ is so formed that the movement of the
switch arm is not in direct proportion to the
movement of the pointer A and to facilitate
as far as possible the experimental work of
obtaining a suitable cam shape we make the
cam readily detachable and cut it from a
sheet ofsthin stiff material such as metal or
fibre sojthat different profiles of cam can
quickly and cheaply be cut out and tried.
The relay ptston E’ may be directly con-
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nected to a bell-crank lever G (although in

the example shown it is indirectly connected
thereto through mechanism which will be
hereinafter described) which operates upon
a collar (i’ having a pin ¢’ engaging in a
curved slot b’ in the aforesaid shaft b of
the disc B and also engaging in a straight
slot ¢2 in a sleeve C? which is connected to
the switch C and is interposed between the
collar 3’ and the shaft 5. This is the ar-
rangement whereby the relay acts upon the
switch C to break the circuit through the
electro-magnets 2, ¢ in order to stop the
movement of the relay. ‘

In the example shown there is a dash-pot
T in the connections between the relay pis-
ton I’ and the bell-crank lever G for the
purpose of preventing angular lag between
the gun and the pointer A as aforesaid.
The stroke of the dash-pot may be limited
by adjustable stops A %’ ‘on the piston and
cylinder and a pin H is provided for con-
necting the piston rod to the cylinder when
it ig desired to place the dash-pot out of ac-
tion and obtain the said angular lag. An
adjustable screw H~ is provided on the dash-
pot to control the rate of leakage of the
fluid from one side of the piston to the
other. The cylinder is controlled by a
spring H* and the bell-crank lever G is un-
der the. controf of a'centering %}[)ring He

¥ than the spring H*.~
~ In order to provide agninst lag o¢curring
by reason of the lap of the control valve E
as aforesaid, an adjustable lost-motion
coupling H* is provided between the stem

-of the valve E and a part connected to the

cylinder of the dash-pot.
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The operation of the apparatus is as fol-
lows: Assuming the receiving pointer A to

move to the left (Figure 2) the eam D car--

ried by this pointer operates the switch arm
C’ and moves it on to the right hand con-
tact strip of the switch C. The valve ¢** of
the relay controlling mechanism is thereby
opened and the lower part of the relay cylin-
der E’* thereby placed to exhaust. The re-
lay piston E’ is thus moved downwards un-
der the influence of constant pressure in the
upper part of the cylinder E’* and the con-
trol valve E is consequently opened to op-
erate the prime mover which drives the disc
B s0 as to cause the mark B’ to follow the

movement of the receiving pointer A. The:

switch C is carried round with the disc B
a8 is also the switch arm (', but in order
to stop the movement of the relay piston E’
the latter operates through the pin ¢’ and
the slots c",g? to displace the switch C rela-

" tively to the disc B so as to bring the latter
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to the neutral position in which the switch
arm C’ lies between the two contact strips

-of the switch and so brings the relay to resi,

in which condition the sald disc, switch and
switch arm continue to rotate so long as the
pointer A is moving.
connection between the parts E and G (i. e.,
if the aforesaid dash-pot H is put out of
action), the. pointer A will be continually
in advance of -the mark B’. When the
pointer A stops moving the disc B continues
to move for a time and imiso doing the

4 switch arm C’ is moved on to the left hand

contact strip of the switch C and the relay
piston E’ is therefore moved in the reverse
direction to that mentioned above and the
control valve E thereby moved towards the
closed position during which'time the switch
C is also moved in the reverse direction to
that mentioned above and the control valve
therefore brought to rest in the closed posi-
tion ~with the pointer A opposite the

2 ‘mark B’.

If the switch arm C’ were rigidly connect-
ed to the pointer A the amount by which it
would always move away from the neutral

point of the switch C and therefore the

amount of movement given to the relay pis-
ton E’ and the control valve E would be in
exact proportion. to the relative displace-
ment between the pointer A and the mark
B’, which is not only unnecessary but re-
sults in an undesirable lapse of time before
the m\irme mover is brought to rest when the
pointer-A stops moving; to hasten the cut-
ting-off movement of the valve when the
pointer A stops, the aforesaid cam D is in-

‘troduced for operating the switch arm C’

and is so formed that the latter instead of

"moving in exact proportion to the relative

movement -between the Eointer A and the
mark B’ as mentioned above is given a re-
duced movement so that the ratio of relay

If there is a rigid-

a

movement to relative displacement between
the receiving and follower member (viz, the
pointer A and the disc B) decreases as the
latter increases.

When the dash-pot H is in use the opera-
tion is modified in the following respect, it
being understood that the action of the.cam
D, the switch arm C’ and the switch C is
exactly the same as that described above.
With the dash-pot in use it will be evident
that there is a movement of the relay piston
E’ which is not transmitted through the pin
¢’ and the slots ¢, " to the switch C with
the result that a lag is introduced which

ermits the switch C to move with the disc

further than it otherwise would have done
and this results in the mark B’ being per-
mitted to catch up with the pointer A be-
fore the switch C has been returned to the
cut off position and the relay thereb
brought to rest with the control valve E
open. The parts B, C, C’ and D then con-
tinue to rotate in exactly the relative posi-
tion shown in Figure 2 and when the pointer
A stops the mark B’ overruns it and re-
versal has to take place in order to restore
alignment. .

The lost motion device H* is for the pur-
pose of permitting a small initial and final
movement of the relay piston E* to occur in
order to take up the lap of the control valve
E without such movements being trans-
mitted back to the switch C. Obviously as
thé movements of the control valve in tak-
ing up the lap are ineffective for the pur-
pose of controlling tlie prime mover, such
movements must not be taken into account
in connection with’'the cutting off of the re-
lay and the lost motion device H* ensures
that this shall be so. The centering spring
H? restores the parts to the central position
when the apparatus is stationary.

Although in the construction shewn there
is a mechanical connection between the re-
lay piston E’ and the switch, it is to be un-
derstood that any other suitable arrange-
ment may be employed for causing the
switch to be moved in accordance with the
movements of the said piston.

Instead of the aforesaid form of “follow-
the-pointer” mechanism involving the use of
the pointer A and the index mark or pointer
B’, an equivalent arrangement involving the
use of a “balanced pointer” may be em-

loyed; in this arrangement (which is in

itself well known) a receiving member op-

erated from the distant sighting or control-
ling station and a follower member operated

by the gun are connected to a single bal-

anced pointer through differential- or epi-
cyclic gearing, this balanced pointer remain-

ing opposite a fixed zero mark so long as the

follower member correctly follows the move-

ment of the receiving member.

It is to be understood that the expression
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“contrplled element” in the claims is intend-
ed to cover the part of the apparatus which
is moved or trained, for example, in the case
of ordnancer the gun itself, or in the case of
remote control searchlights, the searchlight
itself, &c.

What 1 claim and desire to secure by
Letters Patent of the United States is:—

1. In a remote control system the improve-
ments which comprise & movable receiving
member, a follower member connected with
the controlled element, a relay, a relay
switch, means for operating said switch by
the relay’s own movement so as to open the
switch and stop the movement of the relay,
and means for decreasing-the ratio of relay
movement to relative displacement between
receiving and follower members as the dis-
placement increases.

2. In a remote control system the improve-
ments which comprise a movable receiving
member, a follower member connected with
the controlled element, a relay, a relay
switch, means for operating said switch by
the relay’s own movement 8o as to open the
switch and stop the movement of the relay,
and means for preventing angular lag be-
tween the receiving member and the follower
member. g

3. In a remote control system the improve-
ments which comprise a movable receiving
member, a follower member connected with
the controlled element, a relay, a relay
switch, means for operating said switch by
the relay’s own movenment so as to open the

_switch and stop the movement of the relay,

an adjustable dash-pot device interposed
between the relay and the switch opening
means to prevent angular lag.

4. In a remote control system, the improve-
ments which comprise a movable r&teiving
member, a follower member connected with
the controlled element, a relay, a relay
switeh, means for operating said switeh by

1,472,888

the relay’s own movement so as to open the
switch and stop the movement of the relay,
an adjustable dash-pot device interposed
between the relay and the switch opening
means to prevent angular lag, a lost motion
coupling and relay centering spring.

5. In a remote control system the improve-
ments which comprise a movable receiving
member, a follower member connected with
the controlled element, a relay, a relay
switch, means for operating said switch by
the relay’s own movement so as to open the
switch and stop the movement of the relay,
and means for decreasing the ratio of relay
movement to relative displacement between
receiving and follower members as the dis-
placement increases, an adjustable dash-pot
device interposed between the relay and
switch opening means to prevent angular
lag, a lost motion coupling anid a relay
centering spring.

6. In a remote control system a movable
indicating pointer, a concentric follower
member positively connected with the con-
trolled element, a disc concentric with the
follower and rotating with it, a relay
switch o said. disc, a switch arm pivoted
on the follower and bearing on a cam rigidly
attached to the pointer, said switch and cam
being so proportioned that the ratio of relay
movement to relative displacement between
receiving pointed and follower member de-
creases #s the displacement increases, a

-slide valve operated by the relay, a dash-

pot device connected to the valve slide
through an adjustable lost motion coupling,
and means for rotating the switch disc with
respect to the follower, sard means being
operated by the valve slide through the
dash-pot device and lost motion coupling.

ARTHUR LEONARD PERHAM:

Witnesses:
S. Marsm,
Basiu MagsH.
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