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SYSTEM OF GUN CONTHOLE

No. 798,335..

To all whom it mai concern:

Be it known that I, Joun L. HALL, a citizen

of the United States, residing at Schenectady,
~ county of bchenec,tedv, btate of New York,
- 5 haveinvented certain new and usofulImprove-
mentsin Eystems of (zun Control, of which the
following is a Spemhcatlon |
The present invention relates to svstems for
operating and controlling guns or similar
10
remote control for the same.

It 1s now the practice to: determine at & |
range-finding station the range of the ship or

othei ob]eot at which it 1s desu'ed to fire and
to telephone or otherwise communicate the
range to the control-stations adjacent the gun
or guns of a battery or batteries. Not onlv
must the range be communicated to the con-

;15

trol-stations from the distant range-finding

20 stations, but- the orders for firing any par-
ticular gun or guns must also be transmitted
from the be.tter‘,f comimander’s station to the
man in.charge ot each gun.

in the oonfusmn of eotua,l wartare there is

other communications, necessitating, perhaps,
serious delays or causing orders to be exe-
cuted improperly. The gunsmust be direct-
ed to fire from points within the zone of op-
eration of opposing 'guns,_and where the num-
ber of guns is large it is difficult to control
them perfectly, so as to secure the most rapid
and efficient operation and oodperetlon of all
of the guns. .

In one of its aspects the present invention
consists in controlling one or more guns from
a distant point, such as 8 range-finding sta-
tion or the battery commander’s station,
which may be situated. entirely out of the
danger zone, thereby enabling individual
guns to be directed and discharged at will
and permitting perfeect oooperetlon between
the several guns. |

In a,nother of its aspects the present inven-
tion consists in the arrangement of partsof a
system of control whereby a wide range of
resistance changes may be obtained through
the use of & small number of mem sw1tohes or
contactors.
50
~_tion relates to a control system in which the
~ object or mechmery to be moved is accurately

30
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‘brought to rest in e desired position upon

the interruption of the motor-current.

ﬂpeolﬁ.ca.tmn of Letters Patent.
Apphc't.tion ﬁled Novembar 28, 1904 Berial No 234,470. :

Patented Aug. 29, 1806,

moohemsm, and particularly to systems of _-

Itisevident that

danger of misunderstanding telephonic or |
i

!

The present invention in.its various énu- 5'5
merated aspects and in other aspects will be

‘more clearly understood in connection with

the following descmptlon of one embodiment
thereof.

In the accompanying drawings, Flgure I1s 6o
a diasgrammatic representation of one form of
the present invention. Figs. 2 and 3 are de-
tails lllustretmg the mechanism for clutching
the gun-carriage to the motor or to a fixed

support or stop.

| 65 |
Similar reference oherecters Wiil be used -

throughout the specification and drewmge to

indicate correepondmg parts.:
Reference being had to Fig. 1, A represents

a gun of ‘any Smteble type mounted apon & 7¢

carriage a. B is a motor adapted to rotate

the carriage, and C is a motor arranged to

elevate or depress the muzzle of the oun.
These elements, tegether with the connections -
from the motors B and C to the parts driven 75
thereby, may be of any suitable character, -
since the specific construction thereof forms

no part of the present invention, except as

will be hereinafter indicated, and they are |
thereforeshownsimply in oonventlonel forms. 8o
Instead of controlling the motors B and C.
from points adjacent the motors and gun 1
have located the controlling mechanism at a

distant safe point connected to the motors by

means of an electric cable or cables. Any 35
suitable system of motor control may be em-

ployed; but inthe pretewed form the motor-

controllers proper, consisting of the maln

contacts and resistances, are arranged at a con- |
venient point near the motors themselves, 9o

these motor-controllers being in turn con-

trolled by master-controllers at the distant
station. By this means the necessity of car-
rying heavy currents in the controller-cable

'-.,|_

is obviated, since the flow of current through 95
| the master controller or controllers need be'

only sufficient to operate the meain switches,
and by making the actuating-coils of the
switches of a considerable number of turns
only small currents are required to energize 100
them. The motor-controllers may control-

the motors directly, or they may control the

action of the generators which supplies cur- -

In another of its aspects the present inven- | rent to the motore, both systems being illus-

trated. WS_
The control. systems for the motors illus-

trated are as follows: D is a controller for the

| motor B and controls this motor indirectly



thhrcnghthe generctor-é-in the manner dis- | ried.
closed in Patent No. 644,666 to Maxwell W..

Day, granted March 5, 1900. Eisa controller | **
of causing the motor B to-turn in one direc-

for motorCand,asillustrated,controls this mo-

‘tor directly. The motor-controliers D and E
“are connected, respectively, to the master-

“controllers F and ( at the distant station.

10

I5

20

The motor-controlier 1D consists of a set of |

contactors &', d%, &7, and d*, which constitute
it reverelnﬁ'—swnch fm' reversing the direction

in which the current flows through the field |

|

F

708,385

these being arranged on opposite sides of the
off ? point of the cylinder for the purpose

tion or the other, according as the master-
controller is moved to ene side or the other
of its off pceltlcn The contacts F' comprise

Two sets of contacts ¥ are shown,

70

segments £, £, and 7~ together with a num- -

- ber of auxiliary eegmcnts electrically con- .

nected thereto.” Thesegment £ is continuous

and extends throughout the entire arc through

b of the generator, together with a series of | which the master-controller may be turned

switches or contactors d° to &°, which control
sections of resistances R° to R’ - The fixed
members of contactors &’ and @*are connected
to line 1, and the fixed members of contactors
3% and d* are connected to line 2, lines 1 and

2 being, respectively, the pomtwe and nega-

tive leads from the source of electric current-
supply. A lea.d 3, passing to one terminal of

- the field &', is connected respectively, to the

. whereby current is made to flow through the

movable members of the ccntactors d*and d°,

~ generator-field in one direction or the cther,

,25

30

according as contactors &' and d” or 7° and
~d* are closed, the opposite terminal of the

field 6’ being connected to one terminal of
the resistances by means of a.lead 4. It is
seen that when contactors d® to d* are open
the current passing through lead 4 must flow

~ .through the whole of the resistance-sections

- R to R9 and thence through the reversing-

40

45

switch to lines'1 or 2, according as lead 3+is
connected to line 2 or 1. A pair of leads 5

and 6 connect together the brushes of the-

motor Bend generator 5, while the field B’ of
the motor 1s connected directly across the

‘main Jlines 1 and 2. The direction of cur-
rent-flow through the field of motor Bthere-

fore remsains. constant, and the direction of
rotation- of the motor is governed by the di-
rection of current-flow through the field 4’ of
the generator, the speed of the motor being
determmed bV the amount of resistance in-
cluded in series with the field 4" of the gen-
erator. The contactors @ to d° may be of
any usual type, but consist, preferably, of
any of the well-known forms of electromag-

- netically-actuated switches, and since the par-
50

ticular construction of these contactorsforms
no part of the present invention they are

 illustrated diagrammaiically only by means

55
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of switches and an actuating-coil for the
movabie member of each switch.

The master-controller F consists, prefer-
ably, of a rotatable cylinder pr ovided with a
series of contacts which are adapted to. en-
gage in a predetermined order with a series
of stationary fingers or brushes. The master-
controller is shown dlagrammatlcally in a de-
veloped form, as is usual in constructions of

_- thTS‘tV pe, the angnlar contacts F' represent- |

. ing metallic segiments on the cylinder and the

65 brushee past which bhe ccntacts F' .are car- 1

circles /* /" indicating the fixed fingers or

|r<

and ' #*areeach less than one-half as ]cnu'ae

segment #and are arranged on opposite sides |

of the off point of the cylinderand instaggered
relation to each other.
‘turned to the right segment F engages with

fixed contact F* and segment /° engages with

fixed contact #°; while upon turning the con-

troller to the left contact F*still engages with -

segment £, but segment  engages with contact
Contact /* is connected to line 1 through

75

30

As the controller is-.

wire 7, which passes through the control-ca-

ble. Contacts FPand F°are connccted to leads
or wires 8 and 9, respectively, wire 8 passing

d® and d* through wire 10 to line-wire 2.
When the master-controller is turned to the
right, brlnglng contact  f° into engagement

90...

to the actneting-ccil of contactors ¢ and d*
through wire 10 to line-wire 2, and wire 9
passing through actuating-coil of. ccntactorc

95

‘with segment ', acircuitis completed through _.

the actuating - ccll of -contactors <° and d"‘

| elosing them and permitting current to Aow

from line-wire 1 to contactor &°, lead 3, field
%, lead 4, resistance-sections R’ to R“ con-
‘tactor d*, to line-wire 2. The generator now
supphes current to the motor-armature; but

100

since the field of the generator is ‘weak the

current will be impressed at a very low-po-

tential. If a master-controller is turned in
the opposite direction, bringing contact f/°
into engagement with segment 12 cuxrent
flows from line 1 to wire 7 through wire 8,
‘instead of through wire 9, as before, thrcntrh
the actuating - coil of contactcrs d' and d‘*
‘through wire 10 to line 2, thereby energizing
‘the actuating-coil of contactors o and @*and
closing said contactors.
the master-controller the flow of current be-
tween the generator and motor is in the re-
verse direction from that which flows when
‘the master-controller is turned in the oppo-
site direction. Assuming that the master-
controller has been moved to the right, caus-

In this position of

105

IXO

s

120

ing contactors ¢° and 4* to be energized, the -

‘motor B being supplied with current at a low
potential, a further rotation of a master-con-

troller to and through its successive running
'positions reduces the resistance in series with

the field &’ of the generator 6 and causes the
As

‘voltage of the generator-current to rise.
the voltage of the generated current increases
‘the speed of the motor likewise increases.

It is desu able that the motor may be started

125

130




 merous small steps, these changes

10

798,335

at a very low speed, which is increased gradu- |

ally in order that the starting of the gun or
other object to be moved may be smooth and

uniform. 1n order to provide a wide range of

speeds for the motor, 1 have arranged the mo-

to ~-controller so that the potential of the cur-
be varied |

reat impressed upon the motor may
through a fairly wide range by means. of nu-
| in voltage
being accomplished by varying the resistance
'n series with the field of the generator cor-
respondingly. To this end the resistance-
sections R° to R® are preferably proportioned
<0 as to have resistance values varying in geo-
metric progression, each section having, prei-
erably, twice the resistance ot the preceding
or », and the master-controller 1s arrahged so

th t each contactor associated with the resist-

20

ance-sections is operated a number of times
during the cutting out of the resistance.

" Fach resistance -section is therefore alter-

~ of the smallest resistance-section R°’." In the
controller illustrated only five resistance-con-

30

- 35

40

nately cut in and cut out of circuit at various
stages during acceleration in such a manner
that the whole resistance in series with the
field is varied by small steps which, in the ar-
rangement shown, are equal 1n value fo that

trolling contactors are employed, while the
number of resistance steps obtained thereby
is more than six times that number.

One terminal of each of the actuating-coils
of the resistance-controlling contactors d° to
1% is connected to line-wire 2 through wire
10, and the opposite terminals are connected,
respectively, to fixed contacts 7 to #®of the
master-controller by means of wires 11 to 15,
inclusive. . -

The vertical dotted lines in the diagram of
master-controller ¥ indicate the lines of con-
tact between the fixed and movable contacts In

the various running positions of the master-

“controller. As we have seen, when the con-

55
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troller is in its first running position all the re-
sistance is in series with the field of the gen-
erator. Upon moving the master-controller
to its second running position contact-seg-
ment 7' is electrically connected to tixed con-
tact 79, thereby completing-the circuit from
line 1, wire 7, contact #*, contact f /', con-
tact 7%, wire 11, actuating-coil of contact &,
wire 10, to line-wire 2, thus energizing the
actuating-coil of ~contact d° and closing said
contact. - The closing of contact ¢ short-cir-
cuits resistance-section R® and decreases the
resistance in series with the field of the gen-
erator by that amount. In the third run-

ning position contact is broken at f*, there--

by deénergizing the actuating-coil of contact
A% and allowing that contact to open, rein-

serting resistance-section R’. - At the same

time, however, contact is made at /", and a
circuit may now be traced through the actu-

ating - coil of contact «°, this contact being

| tions R _
the master-controller successively thronghthe

the entire cycle of circuits.

The resistance now in series with the field of

| the generator differs in value from thatin cir-

cuit when the master-controller was in 1ts sec-
ond running position only by an amount equal
to the difference in value between resistances
R’ and R°. In the fourth running position

‘contact is retained at f° and is again estab-
| lished at 7', thereby again cutting out resist-

ance-seetion R®.  In'the fifth running position
contact is broken at 7% and f° and is estab-
lished at 7%, thereby reinserting resistance-
sections R* R® and cutting out resistance-sec-
In a similar manner upon moving

whole of its thirty-two running positions re-
sistance-sections R’ to R’ are so manipulated

closed and cutting out resistance-section R". 65

70

30

that after each step the entire resistance In

series with the field of the generator has been
varied by an amount equal to resistance R’,

and since it is obvious how the various cir-

cuits are established for accomplishing this
result no attempt will be made here to trace
When the mas-

ter-controller is turned in the opposite direc- -

tion. exactly the same cycle of steps 1s per-

formed, except that the direction of current-

flow through the generator-field 1s changed.

90

It is evident that by means of the controller -
just described the motor may be started at-a

low speed and may be accelerated at a slow

' and uniform rate peculiarly adapted to mov-
| ing a heavy mass, such as a gun and 1ts car-

riage, from a position of rest, the accelera-
tion of the motor being such that its speed in-
ereases only with sufficient rapidity to enable

95

100

the motor to apply its power most efficiently.

The motor may be slowed down gradually as
the gun approaches the proper azimuth by
oradually cutting in resistance, so that the

gun may be moved and brought to rest agaln

IOR

with smoothness and precision. Moreover,

the parts of the controller are few in number,
making the controller compact and of such

‘simplicity that it may be safely used in situ-

ations where it is not desirable to have com-
plex apparatus of this character.

1n order that the operator of the controller
may be able to properly position the gun,
there i5 provided indieating mechanism con-
sisting of a commutating device K, suitably
connected to the gun-carriage, as by means
of a shaft and a pinion %, together with a syn-

_chronous motor L, adjacent to master-control-

ler, the synchronous motor being preferably
oeared to an instrument having a series of

dials I for accurately indicating the position
of the gun-carriage in degrees, minutes, sec-

onds, and fractions of seconds. This indicat-

. ing mechanism may be of any suitable con--
and the
synchronous motor any of the usual types.

struction and the commutating device

Reterence may be had to my Patent No.

406,554, granted August 12, 1902, for a com-

110.
115
120

125
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plete explanation of a commutating device
‘and synchronous motor adapted for use in the

present system. . -
- The motor-controller E is similar fo the con-

troller D, but controls the resistance in series -
“with the armature of the motor C instead of

contrelling the action of a generator, as in

the arrangement previously described in con-
~nection with motor B. The controller E has
in addition to the contacts corresponding to | _
loose upon the shaft and is provided with &

the contact of controller D two fixed contacts

¢’ and ¢, which engage, respectively, with
movable contacts ¢’ and ¢ (corresponding to

- &7 and d*) when the latter are open.
tacts ¢° and ¢" are electrically connected,

:"15

{on-

thereby short-circuiting the armature of mo-

20

tor C as soon as the current thereto is inter-

rupted. Since the armature-brushes are con- |
‘nected to contacts ¢ and ¢* just as the tsrmi-

nals of the field 4" are connected tod*and d*,
no current can be supplied to the armature

~ while short-circuited, since either contact ¢*

. 35

40

55

or contact ¢ must be raised for that purpose.

The short-circuiting of the armature of moter |
C produces a braking action, which aids in -
The master-con-
troller G is similar in every respect to the

bringing the gun to rest.

master-controller F, and therefore no detailed

. description of the motor-controller E and the
- 3°

_h

master-controller G need be given. A com-

‘mutating device K', similar to the commau-
~ tating device K, is suitably geared to the ele-
- vating mechanism of the gun, as by means of |

gears %', connecting the commutating device
with the operating-shaftec.. The commutating

device K’ is operatively connected to an indi-
- cator L/, similar to the indicator L. Both of |

the indicators Lt and I/ are arranged adjacent
the master-controllers, whereby the onerator

‘may be informed at all times of the exset po-

sition which the gun occupies, enabling him
50 stop the motors and bring the gun to rest
trained properly as to azimuth and elevation.

A firing-circuit comprising wires 33 and 34 !

may extend from the gun to the distant stsa-

‘tion, where the circuit is normally kept open

by means of & push-button switch 85. After
the gun has been properly trained pressure
upon the push-button 35 serves to fire the gun.

Difficulty is experienced in stopping the
gun at the exact point desired on account of
the momentum of the massive structure,
whieh invariably carries the gun past the
proper polnt no matter how slowly the gun
may be brought into position. One of the

features of the present invention consists in

means for accurately positioning the gun

~upon the desired azimuth without the exer-

6o

cige of .extreme care, and to this end there is
associated with the gun-carriage a yielding
stop and clutch mechanism which clxtches the

gun-carriage to the stop at the instant the mo-
tor-current 1s interrupted, the stop being pro-

vided with powerful springs or similar means
which initially yields as it absorbs the momen-

|

798,385

tum of the gun and carriage, but which re-

turns the gun and carriage to the position
which they occupied at the instant of clutcl.-
ing the stop. The details of this mechanism
are shown in Figs. 2 and 8. 16 is a shaft

geared to the motor in any suitable way and

provided with a pinion or other gear element
17, which engages with a complementary ele-

ment on the gun-carriage for the purpose of

driving the same. The pinion 171s normally

75

sleeve 18, which surrounds the shaft. Splined

to the sleeve 18 is the movable element 19 of

o double clutch, preferably electromagnetic
80

-ber 19 consists of the megnetic core 20, hav-

in character. As illustrated. the cluteh mem-

ing two sets of energizing-coils 21 and 22 on

opposite sides thereof.

cluteh member 19 is a magnetic disk 23,

| end one end of a rod 26, the opposite end of

- compresses the spring 28.

| stop. The compressed spring may be consid-

b

k

It overruns.

splined or otherwise secured to shaft 16, and
a second disk 24, which loosely surrounds the
sleeve 18, the clutch member 19 being dis- -
- posed between these two disks. If coil 22 is

energized, clutch member 19 cosperates with

disk 23, thereby locking the sleeve 18 and its

Cooperating with the

9o

pinion to the shaft 16 and coupling the mo-

tor to the gun-carriage. If eoil 21 i5 ener-
gized, disk 24 is clutched to the gun-carriage.

ing arm 25, having pivoted thereto at its outer

Disk 24 1s provided with a radially-extend-

95

the rod 26 extending into a fixed frame or

ful spring 28. A follower-plate 29 is placed
between one end of the spring 28 and a shoul-

casing 27, within which is arranged a power-

- TOO

der 29 and rod 26, and a similar follower 30

engages, respectively, at the opposite end of
the spring at the nut 31 on the end of rod
26. It is seen that the application of force in
either direction longitudinally of the rod 26
By making this
spring sufficiently strong and placing it unders

considerable initial tension it may be employed

to absorb any momentum which the gun and
carriage may have when the clutching engage-
ment 1s effiected and return the gun and car-
riage to a point which will enable the spring to
assume 1t3 normal position—namely, return
the gun and carriage to the exact point they oc-
cupied when broughtinto engagement, with the

ered asa source of energy adapted to oppose the
energy of the moving gun and finally overcome
it. The casing 27 may be madein the form of 2
closed cylinder and the followers 29 and 30 in
the form of pistons slidable within the eylin-
der, the pistons and cylinderserving as a dash-
pot to absorb the energy of the gun and car-
riage, but not preventing the spring from re-
turning the gun fo its proper position i case
If desired, the cylinder 27 may
be provided with suitable openings 82 te limit
the resistance of the fluid within the cylinder.
It may well happen that if the gun-carrizge
has any considerable momentum when i is

TOR

11IQ

11§

T28

L25

"Ej’_ﬂ‘&
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pressed to such an extent that in its reflex ac-
tion it will move the gun—eanlaﬂe backward

" béyond the proper position, in which case the

10

20

spring will be again compressed, but from its
opposite end, and after one or meore oscilla-
tions the gun-carriage will be br nucrht to rest,
properly pnsmoned . -

In order to e'ifectwelv operate the cluteh

mechanism, I have provided a relay H, which

comprises a movable arm 4, permanentl:; COL-
nected to line-wire 2 and adapted normally to
engage with one terminal /4’ of the clutch-en-
ergizing coil 21, together with an electromag-
net #°, adapted when energized to move the
arm A into engagement with one terminal A°

of the coil 22 of the clutch. Coils 21 and 22
haveacommon ‘i:ermina,l !, connected toline 1.

The electromagnet A* 18 preferably arranged

in shunt with the field &' of the generator, so
that upon the instant the circuit of the gen-
erator-field-is broken the electromagnet 2° be-

- comes deénergized and permits the arm. % to

30

arop. into engagement with the terminal of’

clutch-coil 21, and since the opposite terminal
of coil 21 is connected to line-wire 1 the coil
will be energized, elutchlng the gun-carriage
to the nxed stop in the manner descnbed
Upon closing the circuit through the gener-

ator -field electromaﬂ'netﬁ 1S eneru*lz;ed breal{-

ing the circuit of coil 21 and eompletmg the

.-'01reu1t of coil 22, thereby unclutching the gun-

~ carriage from the stop and clutehmcr it to the

35

40

45

motor.

Although 1 have descmbed one embodiment

of the present invention in detail in order to
clearly disclose the invention, the present in-
vention is not limited to the details illustrated
and described except as they may be included
in the appended claims. The resistance in
controllers D and X need not be ‘adapted for
insertion in series with the field of a genera-
tor or the armature of a motor, but may be
utilized in Aany usual manner for regulating
the current in a circuit. - Neither need theee
resistances be ehort—mrcmted as described, to
increase the current in the controlled circuit;

- butthey may operate in the reverse manner.

The mechanism for accurately securing the

gun after it has been brought into position

- may be employed with or without the partic-

55

ular type of controller hercin disclosed and
for other purposes than that of positioning a
gun-carriage, and many other changes may
be made without departing from the spirit and

scope of the present invention.

60

635

- What I claim as new, and desire to seéure
by Letters Patent of the United States, is— -

1. Inasystem of guncontrol, a gun, means
for training the gun both horizontally and

vertically, control apparatus controlled from-

a’'point remote from the gun, and means con-

trolled irem said Iemote point for firing the
-gun, - |

2 En 2 evetem of gun centx ol a gun, a mo-

moving the controller to its ' |
11. Inasystem of gun control, a motor, and

' +
A
-
| 5
r
-—

clutched to the stop the Sprmg mll be com- | tor for training the gun horlzontallv, asecond

motor for training the cgun vertically, control
apparatus. for said motors controlled from a
point remote from the guan, a firing-circuit,
and means at said remote point for contr olling
said firing-circuit.

3. Infawst,em of gun contrel a gun, metore
for training the gun horuentallv and verti-
cally, motm-contml apparatus adjacent the
motors, master controller apparatus located

trollmﬂ' sald firing-ciicuit.

70

75
at & point remote from the gun, a firing-cir- .
cuit, and means at said remote pomt for ¢on-".

4. In a system of oun control mezms for -

moving & gun horizontally and vertically, a
control-station at & peint remote from the

80

gun, and means for indicating the horizontal

trol-station.
5. Inasystem of oun control a gun, motors_

for training the gun hmmentallv and verti-

cally, contrel apparatus for said motors con*

“trolled from a point remote from the gun, in-

dicators at said remote point, and means op-
eratively connected to said gun for control-
ling said indicators, whereby the gan is con-

positions are indicated at the remote point.
6. Inasystem of gun control, a gun, motors
for training the gun houmntallv and verti-
cally, control apparatus for said motors con-

and vertical pOSItlons of the oun a,t sald con-

go

“trolled from and the horizontal end vertical .

95

trolled from a point remote from the-gun,
azimuth and elevation indicators at said re- -
mote point, motors for operating said indi-

cators and control apparatus for said latter
motors operatively connected to the gun.

T Inesy stem of gun control, a gun, motors
for training the gun hor monta,lly and verti-

cally, control apparatus for said motors con-

| trolled from a point remote from the gun,
mealis for indicating the horizontal and verti--

cal positions of the gun at said remote point,

. TI00

TO§

a firing-circuit, and means at said remote point |

for contr olhnﬂ' said firing-circuit.
- 8. In a system of gun control, 4 gun-car-

riage, a motor, a stop, and means fnr alter-
| nately locking the gun-carriage to the motor

and to the ezud stop.

I11IC

9. In a systemm of gun contro] a motor, a

weldmﬁ' stop,and means for alternatel y clutch:
ing the gun-carriage to the moter and tn said

Vleldlno' stop.
10. In a system of gun contl 01 8 motor,

controller, a stop, means for elutchlnu‘ the

motor to the gun-carriage upon moving the
controller to an operative position and for

clutchmc' the gun-carriage to said stop upon
“off ”’ position.

means tor altemate]y sm]ultaneeusly energiz-

11§

120

1258

ing the motor and clutching it to the gun-car-

riege and simultaneously deénergizin‘g the mo-
tor and elutching the gun-earriage to said stop.
12. In a system of gun control, a motor, a

| stop, and means for automatically disconnect-

130
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ing the oun from the motor and ¢onnecting it
to said stop upon interruption of the motor-

current.
. i3. In a system of oun contml oun, &
motor, a source of energy and means for al-

ternately ¢onnecting said gun to said motor

and to sald source of energy.

14. In a system of gun control 1) wun, a

motor, a spring engaging a fixed &,upport and
having an initial tension, and means for al-
ternately clutching the gun to the motor and
to said spring.

15, In a system of comi'oi, an elmti ic eir-

“cuit, a resistance comprising a group ot sec-

tions varving in U‘eometric progression, 2
switen for
for eperating s said switches for inserting or
climinating sald resistance in said civeult by

suceessive inerements eqgqual to one of snid re- |

sisbance-sections.

i6. In a system of control, an electric eir-
cult, a resistance comprism(r 8 oroup (}i‘ 80¢-

tions varying in geometric progression, a
switch for each resistance-section, and means
for operating sald switches for inserting or

“eliminating said resistance in said circuit by

whole of said resistance in said circuit.

wh resistance-section, : and means

798,335

successive increments equal to the least of
sald resistance-sections.

17. In a system of control, an electric cir- -
cuit, a resistance comprising a series of vary-
ing sections, a switch for each section, and
means for causing each switch to operate a
plurality of times during the insertion of the

30.

i8. In & system of cuntrol an electric cir- 35
cuit, a resistance comprising a series of vary-
ing %Ltumc;, a switch for each section, and

means for causing cach switch to operate a

plurality of times durmu' the elimination of the

resistance from said circuit. | ‘
19. In a systen: of control, an electric cir-
cuit, 8 resistance thercfor comprising 2 series
of varying scctions, aswitch for each section,
mii means for opening and closing each sw*&tm
pim*ﬂih of times during each cycle of re- 45
Jl&mnw CHANEES,
In witness whereof [ have

40

hereunto set my

hand uhl"s 95th doy of November, 1904.

JOHN L HALL
W itnesses:
Blm.mmm B HULL

HiLkeN ORFORD.
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