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UNITED STATES PATENT OFFICE. 
ARTHUR TRE WOR DAWSON AND GEORGE THOMAS BUCKHAM, OF LONDON, ENGLAND, AS 

SIGNORS TO WICKERS soNS & MAXIM LIMITED, OF WESTMINSTER, ENGLAND. 

ELECTRICAL APPARATUS FOR TRANSMITTING AND RECEIVING SIGNALs. 
938,830, 

To all whom it may concern: 
Be it known that we, ARTHUR TREvoR 

DAWSON, lieutenant of the Royal Navy, di 
rector and superintendent of Ordnance 
Works, and GEORGE THOMAS BUCKHAM, en 
ginee, both subjects of the King of Great 
Britain, residing at 32 Victoria street, West 
minster, in the county of London, England, 
have invented certain new and useful Im 
provements Relating to Electrical Appara 
tus for Transmitting and Receiving Signals, 
of which the following is a specification. 
This invention relates to apparatus for electrically transmitting and receiving sig 

hals and is more particularly intended for 
transmitting from the conning tower of a 
ship or other fixed point the necessary in 
formation as regards range and deflection 
to a number of receiving instruments situ 
ated contiguous to the guns, so that the offi 
cer in charge can transmit such information 
from the conning tower or other fixed point 
simultaneously to the sighting numbers of 
the various guns’ crews. 
According to our invention we provide at 

the transmitting or sending station a dy 
namo-electric transmitter and at the receiv 
ing stations a dynamo-electric receiver each 
of these instruments being furnished with a 
counting device mechanically connected with 
the al'mature of the dynamo-electric appa 
ratus. The windings of the various arma 
tures are electrically connected together 
through a circuit including a rotary hand 
switch at the transmitting or sending sta 
tion, so that when said hand switch is re 
Volved, a step by step rotation will be im 
parted to the various amatures and the 
counting devices mechanically connected 
therewith, so that such rotation takes place 
in unison or synchronously in all the instru 
ments. One set of instruments. and circuits 
is used for transmitting and receiving the 
range signals and another set for transmit 
ting and receiving the deflection signals. 
In order that our said invention may be 

clearly understood and readily carried into 
effect we will describe the same more fully 
with reference to the accompanying draw 
ings in which: 

Figure 1 is a front elevation of the range 
transmitter. Fig. 2 is a similar view of the 
deflection transmitter. Fig. 3 is a sectional 
elevation of the range transmitter with the 
front cover plate removed. Figs. 3, 3, 3° 
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and 8' show details of the spindle and adja 
cent parts appertaining to the range trans 
mitter illustrated in Fig. 3. Figs. 4 and 5 
are vertical sections both taken approxi 
Inately on the line 1.1. of Fig. 3, the former 60 
as seen from the right and the latter as seen 
from the left. Fig. 6 is a front elevation of 
the range and deflection receivers. Fig. 7 
is a similar view with the front cover plate 
removed. Fig. 8 is a vertical section taken 
approximately on the line 2. 2. of Fig. 7. 
Fig. 9 is a diagrammatic view illustrating 
the circuits of the range transmitter. The 
deflection transmitter also has its circuits 
similarly arranged. Figs. 9°, 9°, 9° and 9 to 
are diagrams of electrical connections, and 
illustrate the manner in which the step-by 
step motion is imparted to the transmitter 
by the actuation of a hand switch. Fig. 10 
is a side elevation on an enlarged scale of 
the counting device of the range deflection 
transmitter and receivers. Fig.11 is an end 
view of said device as seen from the left of 
Fig. 10 with the bearing removed. Fig. 12 
is an end view of one of the counting drums 
and its actuating pinion. Fig. 13 is a cross 
section taken approximately on the line 3.3. 
of Fig. 7. Fig.14 is a vertical section of the 

80 

lower part of the receiving apparatus show 
ing a device for preventing the counting 
drums from being unintentionally shifted. 
In all the figures like characters of refer 

ence indicate like parts. 
A is the range transmitter and A the de 

flection transmitter. A' A' are the range 
and deflection receivers which are arranged 
one above the other and inclosed in a single 
casing for convenience in use. Each of these 
instruments has a detachable front cover 
plate for enabling the internal parts to be 
readily reached for inspection or repair. 
The range and deflection transmitters are 

situated at the signal sending station, say 
the conning tower, and are respectively con 
nected electrically with the range and de- 100 
flection receivers which are affixed to the 
various gun mountings or other suitable 
points contiguous to the guns, in positions 
to be readily observed by the sighting mem 

Each of the transmitters and receivers has 
an electric motor a of which the field coils 
(* are excited by current uptained from the 
main electric supply through wires at a 
(Fig. 9) and of which the armatures a are 110 
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said armatures. 
10 

outer concentric contacts 4, 5. 
5 
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electrically connected together by wires at a 
a joined to the terminal supports a, the 
said armatures being also mechanically con 
nected, by means of gearing a, to suitable 
counting devices situated contiguous to the 
armatures. Each of the transmitters is pro 
vided with a hand switch or the like A* 
which is included in the circuit of the 

Each armature is advanta 
geously made with four poles way 2 and two 
independent windings a a” (Fig.9) and the 
hand switch comprises a series of fixed seg 
mental contacts 1, 2, 3 and fixed inner and 

Over these 
contacts a rotary contact piece a mounted 
on the inner end of the spindle a can be 
caused to revolve by the handle a' at the 
outer end of said spindle. The inner and 
outer contacts 4, 5 are electrically connected 
with the -- and -- mains o' a' (Fig. 9). 
The segmental contacts 1 and 2 are respec 
tively connected electrically with one end of 
the armature windings at a (Fig. 9), the 
other ends of said windings being connected 
with the segmental contact 3. The said seg 
mental contacts are also respectively con 
nected electrically with the wires at a a 

to the corresponding receiving in 
strument. - 

The function of the contact rings 4, 5, 
(which are connected to the -- and - mains 
as aforesaid) is to supply a current to the 
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1 and 4. The current can then flow through 
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field magnet poles N an 
60 

armature a, which current is made to flow 
alternately in the different windings of the 
armature by means of the contact arm a connecting alternately the segmental con 
tacts 1, 2, 3, to the concentric contacts 45. 
When the rotary contact piece a' is, in the position represented by Fig. 9 it makes 

electrical contact between segmental contact 
2 and concentric contact 5, and between seg 
mental contact 3 and concentric contact 4. 
This causes the current to flow through the 
armature winding a in the direction shown 
by the arrow, making pole v. of South polar 
ity and pole / of north polarity, which poles 
are respectively attracted by the field mag 
net poles N and S. If the rotary contact 
piece a be now turned in a clockwise direc 
tion, it will assume the position shown in 
Fig. 9, thereby breaking the circuit in artina 
ture windings (t", and making connection be 
tween contacts 3 and 5, and between contacts 
the armature winding a in the direction 
shown in Fig. 9, thereby making pole 2 of 
south polarity and pole a of north polarity, 
which poles are respectively attracted by the 

S, thus causing 
the armature to perform a quarter revolu 
tion in a clockwise direction. If the rotary 
contact piece a be now further turned in a 
clockwise direction until it assumes the posi 

'. 5 through the armature winding a in the di 
tion shown in Fig. 99, the current will flow 

880 

rection indicated in this figure, thus making. 
pole of south polarity and pole u of north 
olarity, which poles are in turn attracted. 
y the field magnet poles N and S, thus 

causing the armature to 
quarter revolution in a clockwise direction. 
If in Fig. 9 the rotary contact arm a had 
been moved in the reverse direction, that is 
to say anti-clockwise, to a position shown in 
Fig. 9, it will be obvious that the armature 

erform a further 70 

75 
would have also moved in an anti-clockwise 
direction, as the pole y would have been of 
north polarity and the pole w of South 
polarity. If in Fig. 99 the rotary contact 
arm a be moved a further revolution in a 
clockwise direction to bring it to the position 
indicated in Fig. 9, the armature will make 
a corresponding quarter turn. ... " 

It will therefore be seen froin the above 
description that the armature is compelled 
to move in the same direction as the rotary 
contact arma, and that therefore the direc 
tion of movement of the said arm deter 
mines the direction in which the armature 

the transmitter turn the counting, drumso 
and receiver to zero, it is necessary to 
turn the said arm a in the 8pposite direc 
tion to that above stated, whereupon the 
armature will be caused to immediately fol- 95 
low the movement of said arm step by step. 
The wires a, a', a which are connected to 

the segmental contacts 2, 1 and 3, respec 
tively, are connected to the armature of the 
receiving instrument in a similar manner to 
that in which the segmental contacts 2, 1 and 
3, are connected to the armature of the trans 
mitter as shown in Fig. 9. It will be ob 
served that the wire a is a common wire for 
the two armature windings of the receiving 
instrument, which arrangement is feasible 
because the current is so controlled by the 
segmental contacts and the rotary contact. 
arm that it can only flow in one winding at 
one time. The arnatures of the transmit 
ting and receiving instruments will, by hav 
ing their polarity changed at each angular 
movement of the switch perform a succes 
ision of angular movements, whereby the 
armatures will impart rotary movement to . 
the counting-devices of the various instru 
ments through the gearing a, thus causing 
said counting-devices to revolve any desired 

will revolve. ESSEE to re 
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number of revolutions until the required . 
number is indicated by the counting-devices 
B. It will of course be understood that only 
the range and deflection transmitters are 
provided with the hand switches and that 
all the range receivers are in circuit with 
each other and with the range transmitters, 
while all the deflection receivers are in cir 
cuit with each other and with the deflection 
transmitter, the transmitters being inde 
pendent of each other in their action. 
The counting devices used with the in 30 
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struments are of the well known kind com 
prising a series of drums bearing figures 
which are visible through glazed openings 
A* in the casing of the instruments, said 
drums having toothed wheels and pins for 
enabling the motion of one to be transferred 
to that of the next succeeding drum after it 
has performed a given number of 'evolu 
tions, as is well understood. The drums of 
the counting device of the range transmitter 
and the range receivers are four in number 
and bear figures indicating yards, and they. 
read in tens (advancing in steps to 25), hun 
The counting devices of the deflection trans 
mitter and the deflection receivers have two series of drums one at the right hand and 
the other at the left hand, the readings being s 
in knots; indications such as the words 
“right” and “left being provided on the casings for representing when the deflections 
is to be to the right or to the left. In order 
not be visible on the “right’ indications 
when the “left” indications are exhibited 
and vice versa, we provide shutters or 
screens l'b' (as best seen in Figs. 10 to 12) 
which are adapted to automatically come 
into a position for hiding the “right” or 
“left” indications according as the deflec 
tion is to be in one or other of these direc 
tions. The two sets of counting drums of 
the deflection transmitter and receivers are 
adapted to revolve simultaneously in the 
Same direction, but the numerals are so ar 
ranged that during their revolution, the nu 
merals of one set increase in value while 
those of the other set dinninish. The afore 
said shutters or screens are attached to disks 
b° b' which are carried on the axle l’ of the 
counting drums and have teeth formed on 
their circumferences by which they gear with 
pinions l' on a counter-shaft l. The left 
hand drum of each pair has on its edge suit 
able pins l' which gear with these pinions in 
such a way that when the drums are turned 
in either direction from the zero position 
shown in Fig. 12, movement is imparted to 
one or other of the pinions l' and from the 
inion to the shutter disk in gear with it. 
E. at Zero, the figures on both pairs of 

drums can be seen, but when the drums are 
turned in one direction, just sufficient move 
ment is given to the shutter b to hide the 
figures on the left hand pair of drums, While those on the right remain exposed. 
If the drums are turned in the other direc 
tion, the right hand figures will be hidden 
and the left hand figures will remain ex posed. 
The aforesaid spindle a! has a sleeve als 

inclosing a helical spring at and two bushes 
a' d'. This sieeve is mounted in a main 
bush (6' secured to the casing of the instru 
ment. Between this main bush and a nut 

the fixed contacts. 

reverse movement of the spindle. 

the influence of 

S 

at the inner end of the sleeve is a spring 
washer a which operates to cause a certain 
amount of friction between these parts, so 
that the sleeve a will be restrained from turning before the contacts of the rotary 
arm touch the fixed segmental contacts. 
This is effected by the longitudinal move 
ment of the spindle, which movement is ob 
tained by providing inclines a” (Figs. 
3-3) on the sleeve a and on the boss on 
the crank a which is secured to the spindle 
?t'', so that when the handle is gripped and the 
crank a moved angularly, the incline on the 
boss on the cranka' will operate against 
the corresponding incline on the sleeve a 
(Fig. 3) and thus impart an outward mo 
tion to the spindle which will cause the con 
tacts on the rotary arm to be pressed against 

At the inner end of the 
aforesaid spindle a' is a pointed extension 
u' which when the switch handle is released 
engages, by the action of the aforesaid heli 
cal spring on the spindle, with one or other 
of a series of recesses a? in the adjacent face 
of one of the wheels of the gearing a', thus 
locking the parts so that the counting de 
vice cannot be moved otherwise than by the 
actuation of the switch handle. The rotary 
arm (t" is loosely mounted on said spindle 
a' and is actuated by a lateral pin a on 
the latter coming against a stop a on the 
rotary arm, whereby a certain amount of 
free angular motion will exist between these 
parts, so that when the switch handle is re 
versed in its direction of movement there 
will be a lapse of time during which the ro 
tary arra (t" will remain unaffected by this 

In that 
way it will not be possible for the counting 
device to move unintentionally if the switch 
handle be quickly moved to and fro, as 
might otherwise occur. A sufficient time in 
terval will also exist for the counting de 
vice to move and come to rest before revel's- 
ing the movement of the switch handle. 

Referring to Figs. 6, 7, 8 and 13, e is a 
pivoted arm which is situated within the 
cover of each of the receiving instruments. 
One end of this pivoted arm is furnished 
with a plate C bearing a sign or signs which 
are adapted to be exposed to view through 
a suitable glazed opening A in the said 
cover of the instruments. The other end of 
the pivoted arm is forked and connected 
with an oscillatory magnetized bar 6", which 
is pivoted at 6' to one end of the cover of 
the instruments in a position to move in a 
plane parallel to the plane of the contiguous 
portions of the windings of the field-mag. 
nets a of the electric motor. The said 
oscillatory, magnetic bar will thus be under 

the current passing through the said field-magnet windings and will, in 
accordance with the direction of such cur 
rent, be defected in one or other direction 
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against suitable stops (i. The main-circuit dynamo electric devices and the latter with 
through which current is supplied to the 
transmitting instrument is provided with a 
reversing switch, by the operation of which 
the direction of the current through the 
various instruments can be reversed and in. 
that way the position of the magnetized bar 
and its indicator changed as required. The 
chief advantage arising from this arrange 
inent is that any extra wires and magnets 
are unnecessary; we only require to make 
the ordinary cut out switch in the form of a 
reversing switch, as it is immaterial with 
our instruments in which direction the cur 
rent is passing through them during their 
working. This device serves to give indi 
cation to the gun's crew that signals are 
about to be transmitted to the receivers and 
that their attention must be given to the re 
ceivers. 
Any appropriate means (such as station 

ary recesses and a spring bolt a' on the 
aforesaid rotary handle at of the hand 
switches of the transmitters) may be en 

5 ployed for insuring that the parts shall not 
overrun i.e. shall stop in a correct position 
to bring any desired indication correctly, in 
register with the glazed openings A". 

In Fig. 14, ID is a small stationary electro 
magnet which is adapted to operate a bar 
arliatured piyoted at d to or near the base 
of said electro-magnet. The free end - of 
said-bar-armature is furnished with a block : 
(l' of brass or other suitable material hav 

5 ing projections o' teeth thereon, which, 
when the current is not passing through the 
instruments will engage with teeth or the 
like of a disk di mounted on the armature 
axle of the receiver-motors. This engage 
ment is effected by the action of a spring d, 
the said block d thus acting as a stop for 
arrestilig the motion of the hoto1'-arnature. 
As soon as current is allowed to pass through 
the receivers, however, the electro-magnet 
ID will be energized and will immediately 
lisengage the Inotor artilature, so as to en 
alle it to tirl and operate the conting de 
Wlce. 

We wish it to be understood that our ap 
paratus is applicable for use either on land 
or ship-board. 
What we claim and desire to secure by 

Letter's latent of the United States is:- 
i. It electric signaling apparatus, the 

coulbination with a source of E. supply, 
of a dynamo electric device at the SEAF 
station having an armature formed with a 
plurality of pairs of poles, each pair of 
which is provided with an independent 
winding, a counting device mechanically 
connected to said armature, a similar dy 
namo electric device and counting device at 
each of the receiving stations, a transmitter 
at the sending station, electric circuits con 

namo electric devices 

each other, and means whereby the move 
ment of the transmitter causes the armature 
poles of the various dynamo electric devices 
at the l'eceiving stations, together with the 
similar device at the sending station, to be 
excited in pairs successively and reversed in 
polarity at each, excitation whereby said 
dynamo electric devices perform a step-by 
step rotation in unison. 

2. In electric signaling apparatus, the 
combination with a source of electric supply, 
of a dynamo electric device at the sending 
station having an almature formed with a 
plurality of pairs of poles, each pair of 
which is provided with an independent 
winding, a counting device mechanically 
connected to said armature, a similar dy 
namo electric device and counting device at 
each of the receiving stations, a transmitter 
at the sending station comprising a rotary 

with stationary contacts, electric circuits con 
necfing said stationary contacts with the in 
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hand switch and rotary contacts coöperating 

dependent windings on the pairs of arma- 90 
ture poles of the dynamo electric devices 
and R latter with each other, and means 
whereby the movement of the said rotary 
hand switch and contacts from one station 
ary contact to another causes the armature 
poles of the various dynamo electric devices 
at the receiving stations, together with the 
similar device at the sending station, to be 
excited in pairs successively and reversed in 
polarity at each excitation whereby said dy 

perform a step-by-step 
rotation in unison. . . . . . 

3. In electric signaling apparatus, the 
combination with a source of EE Supply, 
of a dynamo electric device at the sending 
station having an armature formed with two 
pairs of poles, each pair being provided with 
an independent winding, a counting device 
mechanically connected to said armature, a 
similar four pole dynamo electric device, and 
a counting device, at each of the receiving. 
stations, a transmitter at the sending sta 
tion, electric circuits connecting said trans 
mitter with the various dynamo electric de 
vices and the latter with each other, and 
means whereby the movement of the trans 
mitter cases the armature poles of the 
various dynamo electric devices at the re 
ceiving stations, together with the poles of 
the similar device at the sending station, to 
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120 
be excited in pairs successively and reversed 
in polarity at each excitation whereby said 
dynamo electric devices perform a step-by 
step rotation in unison. 

4. In electric signaling apparatus the com: 
bination with a source of electric supply, of 
a dynamo electric device at the sendingsta 
tion having an armature formed with a plu rality of pairs of poles, each pair of which 

necting said transmitter with the various is provided with an independent winding, a 
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counting device mechanically connected to 
said armature, a similar dynamo electric de 
vice and counting device at each of the re 
ceiving stations, a transmitter at the sendin 
station comprising a rotary hand switch S 
rotary contacts coöperating with stationary 
contacts, electric circuits connecting said 
stationary contacts with the various inde 
pendent windings on the pairs of armature 
poles of the dynamo electric devices and the 
latter with each other, means for normally 
keeping said rotary and stationary contacts 
separated, and means for causing said con 
tacts to come together, simultaneously with 
the initial angular movement of the hand 
switch to operate the rotary contacts. 

5. In electric signaling apparatus, the 
combination with a source of electric supply, 
of a dynamo electric device at the sending 
station having an armature formed with a 
plurality of pairs of poles, each pair of 
which is provided with an independent 
winding, a counting device mechanically 
connected to said armature, a similar dy 
namo electric device and counting device at 
each of the receiving stations, a series of 
stationary contacts at the sending station, 
rotary contacts adapted to coöperate, with 
said stationary contacts, electric circuits 
connecting said stationary contacts with the 
various independent windings on the pair's 
of armature poles of the dynamo electric 
devices and the latter with each other, a longitudinally sliding spindle carrying the 
rotary contacts, a handle on said spindle, a sleeve surrounding said spindle, a spring 
arranged between said spindle and sleeve, in 
clines on said spindle and sleeve coperating 
with each other whereby the initial angular 
movement of the handle causes said spindle 
to slide in a direction to bring the rotary 
contacts in opposition to the aforesaid 
spring and means whereby said spring re 
acts to shift the spindle in the reverse direc 
tion when said handle is released. 

(3. In electric signaling apparatus, the 
combination with a source of electric supply, 
of a dynamo electric, device at the selding 
station having an armatire formed with: a plurality of pairs of poles, each pair of 
which is provided with an independent winding, a counting device mechanically 
connected to said armature. a similar dy 

(30 

amo electric device and counting device at 
each of the receiving stations, a series of 
stationary contacts at the sending statio, 
rotary contacts adapted to coperate with 
said stationary contacts, electric circuits ('in 
meeting said stationary contacts with the rol s 

said stationary contacts, electric circuits con necting said stationary contacts with the va: 
variots independent windings on the pilil's 
of a nature poles of the dynaho electric 
(evices and the latter with each other, a lon gitudinally sliding spindle carrying the '0- 
tary contacts, a handle on said spindle, 
neins for enabling said spindle to :left late 

5 

said rotary contacts with a certain amount 
of lost motion, a sleeve surrounding said 
spindle, a spring arranged between said 
spindle and sleeve, inclines on said spindle 
and sleeve coöperating with each other whereby the initial angular movement of 
the handle, causes said spindle to slide in a 
direction to bring the rotary contacts against 
the stationary contacts in opposition to the 
aforesaid spring and means whereby said 
spring reacts to shift the spindle in the re 

70 
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verse direction when said handle is released. 
7. In electric signaling apparatus, the 

combination with a source of electric sup 
ply, of a dynamo electric device at the N. 
ing station having an armature formed with 
a plurality of pairs of poles, each pair of 
which is provided with an independent wind 
ing, a counting device mechanically con 
nected to said armature, a similar dynamo 
electric device and counting device at each 
of the receiving stations, rotary contacts 
adapted to coöperate with said stationary 
contacts, electric circuits connecting said sta tionary contacts with the various independ 
ent windings on the pairs of armature poles 
of the dynamo electric devices and the latter 
with each other, alongitudinally sliding 
spindle, an arm loosely mounted thereon ani 
carrying the rotary contacts, a crank on said 
spindle, a handle loosely mounted on Said. 
crank, means for enabling said handle, by 
means of the crank and spindle, to actuate 
the aforesaid loosely mounted arm with a 
certain amount of lost motion, a sleeve sur 
rounding said spindle, a spring arranged be 
tween said spindle and sleeve, inclines on 
said spindle and sleeve coöperating with 
each other whereby the initial angular move 
ment of the crank handle causes said spindle 
to slide in a direction to bring the rotary contacts against the stationary contacts in 
opposition to the aforesaid Spring and means QEE said spring reacts to shift the spin 
dle in the reverse direction when said handle 
is released. - 

8. In electric signaling apparatus, the 
combination with a source of electric sup 
ply, of a dynamo electric device at the send ing station having an armature formed with a plurality of pairs of poles, each pair of 
which is provided with an independent wind 
ing, a counting device, toothed gearing con 
necting said armature with said, counting device, a similar dynamo electric device, 
counting device, and toothed gearing at each 
of a plurality of receiving stations, a series 
of stationary contacts at the sending station, 
rotary contacts adapted to coöperate with 

Wv. ' - a , 8. rious independent windings. On the pairs of 
armature poles of the dynamo electric de 
vices and the latter, with each other, a lon gitudinally sliding spindle carrying the ro 
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tary contacts, means whereby said spindle sending station for controlling the current 
normally operates, to restrain movement of through the various dynamo electric devices, the aforesaid toothed gearing and to keep 
said rotary and stationary contacts sepa 
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rated, a handle on said spindle, a sleeve sur 
rounding said spindle, a spring arranged be 
tween said spindle and sleeve, inclines on 
said spindle and sleeve coöperating with 
each other whereby the initial angular nove 
ment of the handle causes said spindle to 
slide in a direction to liberate the said 
toothed gearing and bring the rotary con tacts against the stationary contacts in oppo 
isition to the aforesaid spring and means 
whereby said spring reacts to shift the spin 
dle in the reverse direction when said handle 
is released. 

9. In electric signaling apparatus, the 
combination with a source of electric supply. 
of a dynamo electric device at the sending 
station having an armature formed with a 
plurality of pairs.gif poles, each pair of 
which is provided with an independent 
winding, a counting device méchanically 
connected to said armature, a similar dy 
namo electric device and counting device at 
each of the receiving stations, a transmit 
ter at the sending station for controlling 
the current through the various dynamo 
electric devices, two sets of indications on 
the counting devices for indicating deflec 
tions “right’ or “left”, and means for auto 
matically hiding from view one or otht): 
set of indications, in accordance with the di 
rection of revolution of the aforesaid count ing device. 

10. In electric signaling apparatus, the 
combination with a source of electric supply. 
of a dynamo electric device at the sending 
station having an armature formed with a 
plurality of pairs of poles, each pair of 
which is provided with an independent 
winding, a counting device mechanically con 
nected to said armature, a similar dynamo 
electric device and counting device at each 
of the receiving stations, a transmitter at the | 

electric circuits connecting said transmitter 
with the various dynamo electric devices 
and the latter with each other, a magnetized 
oscillatory bar at each receiving station un 
der the influence of the current passing 
through the field coils of the receiving dy 
namo - electric devices, a pivoted arm to 
which a rocking movement is imparted by 
the oscillatory bar, and a visual indicator 
carried by the said pivoted arm for drawing 
attention to the counting devices when sig 
nals are about to be sent. 

11. In electric signaling apparatus, the 
combination with a source of electric supply, 
of a dynamo electric device at the sending 
station having an armature formed with a 
plurality of pairs of poles, each pair of 
which is provided with an independent wind 
ing, a counting device mechanically con 
nected to said armature, a similar dynamo 
electric deyiee and counting device-at each 
of the receiving stations, a transmitter at the 
sending station for controlling the current 
through the various dynamo electric devices 
and the latter with each other, a tesothed 
disk mounted on the almature axle of each 
of the receiving dynamo electric devices, a 
pivoted arm, at tithed block carried thereby 
normally engaging with said disk, and elec 
tro-mao'netic means adapted to disengage 
said disk and block and thus liberate the 
dynamo electric devices when the circuit 
through the dynamo electric devices at the 
sending statio) and the valrious receiving 
stations is completed. 
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In testimony whereof we have helreuntp set. 
our hands in presence of two subscribing 
witnesses this fifteenth day of November. 
905. 

ARTHUR TRE WOR DAWSON. 
GEORGE THOMAS BUCKHAM. 

Witnesses: * 

ALFRED PEAKs, 
HENRY KING. 
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