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UNITED STATES 

Re. 15,924 
PATENT OFFICE. - 

ELMER. A. SPERRY, OF BROOKLYN, NEW YORK, AssIGNOR TO THE SPERRY GYRoscope 
COMPANY, OF BROOKLYN, NEw York, A CORPORATION or NEw. YORK, 

WIRELESS REPEATER, SYSTEM. 

Original No. 1428,507, dated September 5, 1922, serial No. 365,144, filed March 12, 1920. Application for 
reissue filed February 8, 

To all whom it may concern: 
Be it known that I, ELMER A. SPERRY, a 

citizen of the United States of America, re 
siding at 1505 Albemarle Road, Brooklyn, 
New York, in the county of Kings and State 
of New York, have invented certain new 
and useful Improvements in Wireless Re 
peater Systems, of which the following is a specification. 
This invention relates to means for auto 

matically transmitting the readings of an 
indicating member by wireless to a distant 
point. invention is particularly useful 
in automatically transmitting by wireless to 
an aircraft or other distant point the read 
ings of a compass, fire control instrument, 
or other indicator on board a ship, whereby 
the ship's heading or the bearing of a tar 
get observed from the ship may be constant 

communicated to such distant point. 
Such a system has especial uses in the aerial 
ordnance control for heavy guns where the target is only visible from airplanes, which 
signal to the ship or other firing station the 
bearings of the target. In such a system it 
is very desirable that the airplane pilot 
know the bearing of the ship, guns, etc. 
The chief object of my invention is to pro 

vide simple and efficient means for causing 
an indicator by means of radiant impulses. 
to follow automatically the movements of 
another indicator at a distant point and 
especially adapted for the use outlined 
above. Other objects and advantages will 
become apparent as the description of my in 
vention proceeds. 

Referring to the drawings wherein I have 
shown what I now consider the preferred 

Fig. 1 is a diagrammatic view of one form 
of transmitting apparatus showing the wir 
ing therefor. 

Fig. 2 is a wiring diagram of a receiving 
apparatus for use in connection with the transmitting apparatus of Fig. 1. 
Fig. 3 is a view of a detail. 
Fig. 4 is a wiring diagram showing an 

other form of receiving apparatus. 
Fig. 5 is a wiring diagram showing still 

another form of receiving apparatus. 
Fig. 6 is a diagrammatic view of one form 

of transmitting apparatus showing the wir 
ing therefor. . . 

repeater motor 3, I 

1924. Serial No. 691,070, 

Fig. 7 is a diagrammatic view of a receiv 
ing apparatus for use with the transmitting 
apparatus of Fig. 6. - 

ig. 8 is a plan view of an indicating ap 
paratus for use in connection with the re ceiving. apparatus of Fig. 7, the top of the containing casing being removed. 

Fig. 9 is a view in elevation of the parts 
of the indicating apparatus of Fig. 8, the 
casing therefor being shown in section. 

55 
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Figs. 10, 11 and 12 are views of details. 
In Fig.1. I have shown at 1 a conven 

tional indicating instrument, which may be 
a rotatable compass card or fire control in 
dicator. Actuated by this indicator in a 
manner Well known in the art is a transmit 
ter 2 electrically connected with a repeater 
motor 3. The transmitter 2 and repeater 3 
may be of a type well known in the art, 
such as shown in the patent to Elmer A. 
Sperry Serial No. 1296,440, issued March 
4, 1919, for “repeater system for gyro-com 
R". prin the application for patent by 
lmer Meitner, Serial No. 227,680, filed 

April 10, 1918, for “self-setting transmis 
sion system'. The repeater motor may be of 
the six pole type having three sets of coils 4, 
5, and 6, and an armature 7. 
For communicating to a distant 

the indications or steps of the armature of 
ave provided means 

whereby, as the respective sets of coils of 
repeater 3 are energized, radiant impulses 
of different frequencies are sent, each of 
which frequencies corresponds to one set of 
coils of a repeater motor 8 at said distant 
station. Various means may be provided 
for transmitting wireless impulses of dif 
ferent frequencies in accordance with the 
particular coils of repeater 3 which are 
energized. One form of such means is 
shown in Fig. 1 and may be constructed substantially as follows: 
The wireless sending apparatus may be 

of any conventional type. For instance, it 
may comprise a source 9 of E. M. F., con 
nected to an induction coil 10, to the second 
ary of which are connected spark 
and a plurality of inductances 12, 13, and 
14 of different values corresponding to dif 
ferent frequencies of the radiant impulses. 
By means to be described later only one of 
said coils or inductances at a time is placed 
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in circuit with the source of E. M. F. Each coil may cooperate with an open oscillatory 
circuit consisting of an antenna 12 and 
earthed coils 16, 17, and Erating with 

y coils 12, 13, and 14, respectively. 
The means for placing coils 12, 13, and 

14 successively in circuit with generator 9 
may take various forms, one of which is 
shown in Fig. 1, and, more in detail, in 
Figs. 10, 11, and 12. Said coils are shown 
each connected at one end with a wire 19 
leading to one terminal of the induction coil 
and at their other ends with brushes 28 
engaging members 20, 21, and 22, respec 
tively. The latter members are shown in 
Figs. 10 and 12 mounted on conducting 
sleeve 24 on shaft 23, which sleeve is con 
nected by wire 25 with the induction coil. 
Each of said members comprises a double 
contact portion 26 and insulation portions 
27 as shown in Fig. 11. The contact por 
tions of members 20, 21, and 22 are in en 
gagement with sleeve 24 and may be so ar 
ranged that when a contact portion of one 
member passes out from under its cooper 
ating brush, a contact portion of the next 
contact will come under its corresponding 
brush, and so on. Sleeve 24 is shown sepa 
rated by insulation 29 from shaft 23. From 
the construction above described it will now 
be evident that, if shaft 23 be rotated to 
follow the movements of repeater 3, and 
the contact portions of members 20, 21 and 
22 be suitably arranged with respect to said 
shaft, one of coils 12, 13, and 14 corre 
sponding with the particular set 4, 5, or 6 
of the coils of repeater 3 which is ener 
gized, will be connected in the sending cir 
cuit. Shaft 23 might be connected directly 
with the armature of repeater motor 3, but 
owing to the possibility of the motor fall 
ing out of step if overloaded, I prefer to 
employ in connection therewith a follow-up 
system, y 

As shown in Fig. 1, the aforesaid follow 
up system may comprise a trolley 30 rota 
table with the armature of repeater motor 3 
and connected by a conductor 81 with one 
terminal of a battery 32 or other source 
of E. M. F., the other terminal of which 
source of E. M. F. may be connected with 
one terminal of a motor 33. The other ter 
minal of the motor may be connected as 
shown with oppositely wound field coils 34 
and 35, which coils are connected at their 
other ends with contact portions 36 and 37 
respectively of drum 38 fixed to shaft 23. 
The latter shaft is driven by the motor 33. 
When armature 7 is at rest, trolley 30 rests 
on a strip of insulation between contact 
portions 36 and 37. When, however, said 
armature moves in one direction or the 
other, it will be evident that current will 
flow through motor 33 and one or the other 
of field coils 34, 35 thereby causing motor 

15,924 

33 to turn in such direction as to bring the 
aforesaid strip 
trolley 30. Shaft 23 and the contact mem 
bers mounted thereon are thus turned to 
follow-up the movements of repeater 
motor 3. 
For causing a wireless impulse to be sent 

each time that armature 7 moves through 
one step I may utilize means arranged sub 
stantially as follows: On shaft 23 is a mem 
ber 38 of insulating material having a plu 
rality of contact segments 39 arranged at 
suitable portions along its periphery and a 
conducting hub 40 insulated from shaft 23 
by means of a sleeve 41. In the example 
shown, six contact segments 39 are provided 
and are suitably connected to conducting 
hub 40. The latter is engaged by a brush 
42 connected by conductor 43 to a relay 
magnet coil 44, which coil is connected as 
shown to one terminal of battery 32. The 
other terminal of said battery is shown con 
nected with a brush 45 in engagement with 
the periphery of member 38. 

, 46 of relay coil 44 is shown adapted to close 
a circuit through generator 9 and induction 
coil 10 when said armature is attracted by 
said coil. Normally the armature is held 
by a spring 47 in a position in which th 
aforesaid circuit is open. 

of insulation again under 

earnature. 
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The operation of the above described ap 
paratus will now be readily understood. As 
indicator 1 turns, transmitter 2 is actuated 
and armature 7 and trolley 30 are caused to 
move step-by-step. As armature 7 com 
mences to turn through a step, motor 33 is 
energized to turn shaft 23 through the same 
step or angle as armature 7 turns. 

Preferably, contact segments 39 of mem 
ber 38 are so arra that the circuit 
through coil. 44 is closed at some point dur 
ing the turning of shaft 23 through said step 
or angle and opened again by E. time the 
turning through said step has been com 
pleted, since if said circuit is closed at the 
exact time that turning through said step is 
completed, impulses will be sent continu 
ously until the shaft 23 again commences to 
turn. At the time the circuit through coil. 
44 is closed, the contact portion of the 
roper one of members 20, 21, and 22 has 
een brought under its cooperating brush 

so that that one of coils 12, 13 and 14 which 
corresponds with the energized set of re 
peater coils is connected in the wireless 
sending circuit. Consequently an impulse 
of a frequency corresponding to the afore 
said set of repeater coils will have been sent 
by the time shaft 23 has been turned 
through an angle corresponding to that 
through which armature 7 has turned. In 
other words, for each step of said armature, an impulse corresponding in frequency with 
the set of repeater coils energized is sent. 
I have shown six contact segments on mem 
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ber 88, whereby the circuit of the wireless 

e will be closed six times 
one revolution of the repeater. It 

is evident, however, that, where the repeater has twelve, steps per revolution, as is the 
case in the patent to Sperry aforemen 
tioned, twelve contacts might be arranged 
on member 38, whereby twelve wireless im 
pulses per revolution of the repeater motor 
would transmitted. Of course, if de 
sired, six contacus, as shown, may be used 
even where the repeater motor has twelve 
steps, with the result that six impulses per 
revolution would be sent, one for each two 
steps. - 

five shown for purposes of illustration the wireless transmitting aparatus as con 
trolled indirectly from the master indicat 
ing instrument 1 through the medium of one 
of the repeaters connected with said instru 
ment. It will, however, be obvious that the 
shaft 23 can be driven directly by indicator 
1 in the same manner as transmitter 2, and 
that transmitter 2, re 25 

40 

45 

peater 3, and the foll 
low-up motor may be omitted from the con 
nection between said indicator and said 
shaft. 

In Fig. 2 I have shown one form of wire 
less receiving means adapted to cause the 
energization of the proper set of coils of a repeater motor 8 according to the frequency 
of the impulses received. Each set 48, 59, 
and 50 of the repeater coils is shown con 
nected at one end to a common conductor 51 
leading to tone terminal of a source 52 of 
E. M. F. The sets of coils may be connected 
at their SE E. 55, respectively, of certain polarized relays 
which adapted to be engaged 
the relay armatures 56, 57, and 58. Said 
armatures are shown connected with the 
other terminal of source 52 of E. M. F. Re 
peater motor 8 may be geared or otherwise 
connected, as is well known in the art, with a repeating indicator 8. 
A conventional open oscillatory circuit is 

shown at 59, coupled with which are a plu 
rality of closed oscillatory circuits includin 
coils 60, 61, and 62. In circuit with sai 
coils are suitable detectors of electrical oscil 
lations, such detectors being indicated at 
63, 64, and 65. Coils 60, 61, and 62 cooper 
ate with earthed coils 66, 67, and 68 of the 
aforesaid open oscillatory circuit and are 
each responsive to a different one of the fre 
uencies sent by the transmitter magnet. 
E. 69, 70, and 1 are interposed in the 
closed oscillatory circuits as shown and are 
adapted to attract armatures 56, 57, and 58, 
respectively, to close circuits through the 
sets of coils of the repeater.motor 8. 
Inasmuch as the armatures of the conven 

tional repeater motors of the type shown are not polarized, it follows that the repeater, 
may easily fall out of step with the trans 

mitter if none of the coils of the repeater 
are energized, since the armature and indi 
cator movable thereby are then free to take 
up positions in response to various external 
forces. Accordingly I have provided the 
polarized relays shown so that when one of 
said relays is energized it will close a cir 
cuit through the corresponding set of re 
peater coils and maintain such circuit 
closed until another set of coils is energized. 
The armatures 56, 57, and 58 may be polar 
ized in any suitable and conventional man 
ner. In series with coil 69 are coils 72 and 
78 adapted, when energized, to withdraw 
armatures 57 and 58 from engagement with 
their respective contacts. Likewise, in se 
ries with coil 70 are coils 74 and 75 adapted 
to withdraw armatures 56 and 58, while in 
series with coil 71 are coils 76 and 77 adapt 
ed to withdraw armatures 56 and 57. 
The operation of the above described re 

ceiving apparatus will now become evident. 
Assuming that an impulse is sent of a fre 
quency corresponding to repeater coils 4 and 
to which coil 60 and detector 63 are respon 
sive, coils 69, 72, and 73 are energized. 
Armature 56 is thus attracted to cause ener 
gization of set 48 of the repeater coils and 
simultaneously armatures 57 and 58 are kept 
out of engagement with their respective con 
tacts. While the impulse may be of onl brief duration, armature 56, being citize, 
will remain in engagement with contact 53 
and keep set 48 of the repeater coils ener 
gized. Said set of coils will remain ener 
gized until an irise of a different fre 
uency is sent. Thus, if an impulse of a uency 

sent, E. frequency corresponding with re 
peater coils 5, armature 56 will be with 
drawn from engagement with contact 53 and simultaneously coil 70 will be energized to 
attract armature 57 and cause energization 
of set 49 of the repeater coils. If, on the 
other hand, an impulse of a frequency to 
which coil 62 is responsive and correspond 
ing with repeater coils 6 were sent, armature 
56 would be withdrawn from engagement 
with contact 53 and simultaneously coil 71 
would be energized to attract armature 58 to 
cause energization of set 50 of the repeater 
coils. In this manner the armature of re 
peater motor 8 will be maintained in syn 
chronism with motor 3 and indicator 1. 

In Fig. 4 I have shown an alternative ar 
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to which coil 61 is responsive is 
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20 rangement whereby twelve steps per re 
peater rotation may be obtained at the re 
ceiving station. In this case, two six pole 
repeater motors 78 and 78 may be so con 
nected with the shaft 80, which actuates a 
suitable indicator, that the coils of one are displaced thirty degrees with respect to the 
corresponding coils of the other. Thus, if 
the sets of coils of one motor are energized 
in between the energizations of the sets of 
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coils ofA. e She moved through-steps o E. egrees each. 
For AS E. of the aforesaid motors 

10 

to be energized in the proper sequence Ihaye 
shown connections similar to those shown in 
Fig. 2, except that six closed oscillatory cir 

inclu ing coils 81 to 86, responsive, to 
different frequencies, are provided. In this 
case it is obvious that twelve impulses per 
revolution of the repeater 3 should be sent, 
as by Edity contact ents on 
member 38. Also, it will be evident, that six 
different frequencies should be, provided in 

... repeater 78' are design 
89. As shown, sets 87, 88, and 89 are con 

the transmitting apparatus in place of the 
three shown, the frie correspondin to successive steps of the repeater throug 
180°. Inasmuch as it will be obvious to 
those skilled in the art, after inspection of 
Fig. 1, how six different inductances in 
place of three may be connected in the trans 
mission circuit to obtain the desired results, 
further illustration is thought unnecessary. 
The sets of coils of repeater 78 I have 

designated as 87,88, and 89, while those of 
ated as 87, 88, and 

nected at one end to one terminal of battery 
79 and the other ends of said sets of coils are 
connected with contacts 91, 93, and 95. Sets 
of coils 87, 88, and 89 are likewise con 

' nected at one end with the aforesaid termi 

J 

40 

5 5 

o 

nal of battery 79 and the other ends of said 
coils are connected with contacts 92, 94, and 
90. Contacts 90 to 95, inclusive, are adapt 
ed to be engaged by armatures of polarized 
relays of the type shown in Fig. 2, said 
armatures being connected with the other 
terminal of battery 79. 
The operation of the construction shown 

in Fig. 4 will now be readily apparent. 
Assuming that coils 4 of motor 3 are ener 
gized and that an impulse of a uency 
corresponding thereto is sent, to which fre 
quency coil 82 is responsive, the armature 
which cooperates with contact 91 will be at 
tracted to close a circuit through coils 87 
of the repeater 78. If now, coils 5 of re 
peater motor 3 are energized while coils 4 
remain energized the armature of said motor 
will move through thirty degrees and an 
impulse of a frequency to which coil 83 is 
responsive will be sent. A circuit through 
coils 87 of motor 78' will thereupon be 
closed and simultaneously therewith the cir 
cuit through coils 87 of motor 78 will be 
broken. If, on the other hand, while coils 4 
remain energized, coils 3 had been energized, 
an impulse to which coil 81 is responsive 
would have been sent, which would have re 
sulted in the simultaneous closing of a cir 
cuit through coils, 89 of repeater motor 78 
and breaking of the circuit through coils 87 
of repeater motor 78. The indicator actuat 
ed by motors 78 and 78 may thus be moved 

18,984 
step-by-step in either direction and kept in 
synchronism with indicator 1. m 

In Fig. 5 I have shown another form of 
my invention. In this figure sets 96, 96 and 
96' of the coils of repeater motor 97 are 
shown connected at one end with one ter 
minal of battery 98. The other ends of said 
coils are shown connected with relay arma 
tures, 99, 99, and 99', respectively, which 
armatures are adapted to be attracted to en 
gage contacts connected with the other ter 
minal of battery 98. The armatures may be normally biased by springs, as shown, to 
a position in which the respective circuits 
through the repeater coils are open. When 
however, one of the relay coils 100, 100', an 
100', is energized, the corresponding arma 
ture will be attracted to SE a circuit 

o 

75 

80 - 

through the corresponding repeatercoils, 
and said armature will remain in its at 
tracted position as long as current flows 
through the relay coil. Coils 100, 100', and 
100' may be connected in closed oscillatory 
circuits including inductances 101, 101, and 
101', and coherers 102,102, and 102', the 
aforesaid inductances being responsive to 
different frequencies and the aforesaid os 
cillatory circuits cooperating with open os 
cillatory circuits comprising antenna 103, as 
shown. 
herers. Each decoherer is arranged to be 
actuated to render its corresponding co 
herer non-conducting when either of the 
circuits controlled by the other coherers and 
their corresponding relays is closed. While 
the decoherers may assume various forms I 

85 

90 

Adjacent the coherers are deco 

00 
have herein shown them as respectively 
comprising tappers 105, 105, and 105’, 
which are adapted to be attracted to tap the 
respective coherers. Magnet coils 106,106, 
are shown cooperating with tapper 105, the 
former coil being in circuit with repeater 
coils 96 and the latter with repeater coils 
96. Similarly associated with tapper 105’ 
are coil 107 in circuit with repeater coils 
96 and coil 107' in circuit with repeater coils 
96', while associated with tapper 105’ are 
coil 108 in circuit with repeater coils 96 and 
coil 108 in circuit with coils 96. Assumin 
that coils 4 of repeater 3 are energized an 
that an impulse of a frequency to which coil 
101 is responsive is sent, it will be seen that 

... armature 99 will be attracted to close a cir 
cuit through repeater coils 96 and that si 
multaneously tappers 105' and 105'' will be 
attracted to render coherers 102 and 102' 

105 

O 

5 

non-conducting. Armature 99 will now re- a 
main attracted until coherer 102 is tapped to 
render it non-conducting. If, now, coils 5 

- of repeater 3 are energized, with the conse 
quent sending of an impulse of a frequency 25 
to which coil 101 is responsive, armature. 
99 will be attracted to close a circuit 
through repeater coils 96 and simultane 
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ously therewith tappers 105 and 105’ will 
be attracted. Coherer 102 being thereby 
rendered non-conducting current will cease 
to flow through relay coil 100, and armature. 
99 will be retracted by its spring to break 
the circuit through repeater coils 96. If, on 

O 

s 

20 

O 
receiving apparatus is employed an 

of tuning 

the other hand, coils 6 of repeater 3 had 
been energized, armature 99 would have 
been attracted to close a circuit through 
coils 96' and tappers 105 and 105 would 
have been attracted, with the result that ar 
mature 99 would have been retracted to 
break the circuit through repeater coils 96. 
Thus, when a set of the coils of repeater 97 
is energized, said set remains energized un 
til the next set is energized whereupon the 
first set is simultaneously deenergized. It 
is thus evident that, when synchronism be 
tween repeaters 3 and 97 is once established 
it will be automatically maintained. 

In Figs. 6-9, inclusive, I have illustrated 
another form of my invention wherein im 
ulses of only two different frequencies need 
utilized to reproduce at a distant point 

the movements of an indicator. In Fig. 6, 
theE. SE with similar parts in Fig.1 are designated by the same numer 
als with a prime added. As has been here 
tofore indicated, it is immaterial what par 
ticular form of wireless transmitting and 

it is 
evident that various types of apparatus may 
be utilized. In the form shown diagram 
matically in Fig. 6 different frequencies 
may be obtained by throwing more or less 

coil 109 into circuit by actuating 
contact arm 110 to engage one or the other 
of contact points 111, 112. For actuating. 
arm 110 to cause an impulse of the proper 
frequency to be sent at the correct time I 
may employ apparatus constructed and 
arranged substantially as follows: 
Cooperating with arm 110, as shown, are 

solenoids or magnets 113,114 which may be 
connected at one end with one terminal of 
battery 32 and at their other ends with ar 
matures 115, 116, respectively, which arma 
tures are adapted to engage contacts 117, 
118. The latter contacts may be connected 
as shown with brushes 119, 120, respectively, 
which brushes en the conducting hub 
portion 40 of a member 38' mounted on and insulated from shaft 23. 
similar to member 38 of Fig. 3 and is pro 
vided with conducting segments 39 electri 
cally connected with hub 40' and insulated 
from each other. I prefer to provide twelve 
segments 89 corresponding with twelve 
steps per revolution of the repeater 3, but, pawls are preferably bia 
of course, the number of such segments may 144 towards engagement with the teeth 

Member 38 is which members are in turn suitably 

tery 82. It follows from the structure above as 
described that, if brush 124 be engaged with 
a segment 39' and if one or the other of ar 
matures 115,116 be attracted to its 
corresponding contact, a circuit will be 
closed through the corresponding one of 
solenoids 113,114, whereupon an impulse of 
corresponding frequency will be sent. For 
attracting the above mentioned armatures, 
I have shown magnet coils 125, 126, which 
may be in circuit with field coils 35', 36, re 
spectively. Thus, when motor.33 turns in 
one direction, impulses of one frequency may 
be sent, and, when said motor turns in the 
other direction, impulses of another fre 
quency may be sent. 
From the above described construction it 

will be apparent that, as long as the re 
peater motor 3' moves in one direction, cur 
rent will flow through one of coils 125,126, 
thereby attracting the corresponding arma 
ture. If, now, contact segments 39 be prop 
erly arranged on the periphery of member 
E8, it will be seen that, during each step of 
repeater motor 3, a circuit will be closed 
through one or the other of solenoids 113, 
114 and an impulse of a frequency corre 
sponding to the direction in which the mo 
tor turns will be sent. The length of each 
contact segment 39' may, of course, be 
varied as desired in order that impulses of 
the desired duration may be sent. . 
One form of indicating means at the re 

ceiving station, for use in connection with 
a transmitting system of the type just de 
scribed, is shown in Figs, 8 and 9, and may 
be constructed substantially as follows: 
An indicator shaft 127, which may carry 

an indicator 128, may be mounted in bear 
ings 129, 130 in a casing 131. Indicator 
128 may cooperate with a suitable scale 132. 
Ofcourse shaft 127 may actuate a repeating 
indicator through reduction gearing or 
otherwise, as is... well known in the art. 
Mounted fixedly on shaft 127 are ratchet 
wheels 133, 134, having oppositely directed 
teeth. Each ratchet wheel is, in the example 
shown, provided with twelve teeth corre 
sponding with twelve steps of repeater mo 
tor 3. For actuating said ratchet wheels 
I have shown pawls 135, 136, pivoted to the 
ends of members 137, 138, respectively, 

pivoted 
at their other ends, to brackets 139,140 in 
casing 131. Springs 141, 142, inte be 
tween members 137, 138, and casing 131, 
serve to retract pawls 135,136 from engage 
ment with the corresponding ratchets. Said 

by springs 143 
of 

be varied as, desired. Adapted to cooperate the corresponding wheels, and, when retract 
with the aforesaid contact segments succes- ed, the pawls may be engaged with suitable 
sively is a brush member 124 which may be stop members 145, 146, respectively. For 
connected in any suitable way with the bat actuating members 137, 138 have shown 
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electro-magnets or solenoids 147, 148, the 
armatures 149, 150 of which solenoids are 
connected with the aforesaid members. It 
will now be seen that, when one or the other 
of magnets or solenoids 14, 148 is ener. 
gized, one or the other of pawls, 185, 186 
respon 

O 

will 
l to turn shaft 127 

through one step in the desired direction 
When current ceases to flow through said 
solenoid, the pawl will be retracted by the 
corresponding one of springs 14,142 into 

be pushed into gement with the cor E. ratchet E. 

a position out of the path of its ratchet 
15 

20 

25 

30 

35 

wheel. It will now be seen that if solenoids 
147,148 are so connected in the wireless re ceiving circuit that, when impulses of one 
frequency are sent, one solenoid is energized, 
and when impulses of another frequency 
are sent, the other solenoid is energized, in: 
dicator 128 will follow the movements of 
repeater motor 3. One of the various forms 
which said circuit connections may assume is 
shown in Fig. 7. . 
In Fig. 7, 160 is an antenna and 161 a suit 

able tuning device. 151 denotes a suitable 
detector which is influenced by impulses 
transmitted when, for example, contact artin 110 is in engagement with contact joint 111 
and 152 is a detector which is influenced 
when contact arm 110 is in engagement with 
contact point 112. In circuit with said de tectors are shown a battery 153 and relay 
magnets 154,155. Controlled through relay 
armature 156, are solenoids 147,148 said 
solenoids being shown in circuit with a bat 
tery 157, and relay contacts 158, 159, respec tively. 
The operation of the form of my inven 

tion shown in Figs. 6, 7, 8, and 9 will now be 
40 clear. For each step of repeater motor 3 

in one E. one of solenoids 147, 148 
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will be energized, and indicator 128 moved 
through one step each time that said sole 
noid is energized. Likewise, when repeater 
motor 3' moves in the reverse direction, the 
other of solenoids 147, 148 is energized and 
deenergized during each step of the repeater 
motor, and indicator 128 is thereby moved 
in the reverse direction. It will thus be 
apparent that indicator 128 will be main 
tained in step with repeater motor 3. 
While a suitable brake of any desired type 
may be provided in connection with shaft 
127 to prevent accidental movement of said 
shaft when no impulses are being sent, I have 
not illustrated such brake since it is evident 
that the same result may be obtained byE. 
viding sufficient friction between the shaft and its bearings. 
While I have chosen for purposes of il lustration to show shaft 127 as actuating an 

indicator it will be evident to those skilled in 
the art that said shaft may transmitter 
contacts or otherwise actuate a transmitter, 

15,984 . 

which transmitter may be electrically con 
nected with the usual repeating indicator. 
These connections are well known in the art, 
as shown in the SE patent or the Meitner 
application above referred to, and hence it 
is thought unnecessary to show them in con 
nection with shaft 127. Warious other modi 
fications of my invention will readily occur 
to those skilled in the art. 
Inasmuch as ships and aircraft are com monly provided with antennae for wireless 

telephone purposes, it will be evident that 
the same antenne, as well as other parts of 
the wireless apparatus, may be utilized in 
connection with my wireless repeater system. 
Hence no additional antennae are necessary. 
The wireless telephone apparatus could, of . 
course, operate with impulses of the usual or 
normal ley and additional frequencies may easily be provided, as, for example, in 
the manner above disclosed, for the opera tion of the repeater system. 
In accordance with the provisions of the 

patent statutes, I have herein described the 
principle of operation of my invention, to 
gether with the apparatus, which I now 
consider to represent the best embodiment 
thereof but I desire to have it understood 
that the apparatus shown is only illustra 
tive and that the invention can be carried 
out by other means. Also, while it is de 
signed to use the various features and ele 
ments in the combination and relations de 
scribed, some of these may be altered and 
others omitted without interfering with the 
more general results outlined, and the in 
ve extends to such use. 

taWa 
claim E. 
is: 

1. In combination, a pair of step-by-step 
repeater motors, and wireless means for 
causing one of said motors to follow the 
movements of the other of said motors in 
either of opposite directions. 

2. In combination, an indicator, means 
responsive to radiant impulses of a given 
frequency for moving said indicator step 
by-step in one direction, and means respon 
sive to radiant impulses of another fre 
quency for moving said indicator step-by 
step in another direction. 

3. A repeater system for aerial ordnance 
control comprising the combination with a 
ship's.bearing indicator, of a wireless send 
ing instrument controlled thereby, a repeat 
ing indicator adapted to be mounted on an 
aircraft, a repeater motor for actuating the 
same, and a wireless receiving device adapt 
ed to control the energization of said motor. 

4. A repeater system for aerial ordnance 
control comprising the combination with a 
ship's bearing indicator, of wireless trans 
mission means controlled thereby, means for 

described my invention, what I 
desire to secure by Letters Patent 
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automatically varying the frequency of the 
wireless init accordance with the di 
rection of movement of said indicator, a re 
peating indicator adapted to be mounted on 
an aircraft, and means responsive to said 
impulses for actuating said repeating indi 
cator in accordance with the movement of 
said ship's bearing indicator. 

5. A repeater system for aerial ordnance 
control comprising. the combination with a ship's bearing indicator of a step-by-step 
repeater motor controlled thereby, wireless 
transmission means, follow-up means inter 

ld between said motor and said means 
or effecting the control of said means by 
said motor, a repeating indicator adapted to 
be mounted on an air and means re 
sponsive to wireless impulses for controlling 
said repeating indicator. 

6. A repeater system for aerial ordnance 
control comprising the combination with a 
ship's bearing indicator, of wireless trans mission means controlled thereby, a repeat 
ing indicator adapted to be mounted on ship 
board, and means responsive to wireless in 
pulses for causing movement of said indi 
cator. 

7. In combination with an indicator, a 
repeater motor controlled thereby, a follow 
up motor controlled by said repeater motor, 
and wireless transmission means controlled 
by said follow-up motor. 

8. In combination with a repeater motor, 
a follow-up motor controlled thereby, means 
controlled by said follow-up motor for trans 
EF wireless impulses, and means con trolled by said follow-up motor for varying 
the frequency of said impulses. 

9. A repeater system for aerial ordnance 
control comprising the combination with ship's bearing indicator of means controlled 
thereby for sending wireless in s, means 
controlled by said indicator for automati cally varying the frequeney of said impulses, 

i. AE adapted to be mounted 
on an aircraft, and means responsive to said 
impulses for 
tor. F, 

10. The combination with a ship's gyro 
scopic compass having a transmitter, of a 
wireless sending instrument adapted to be 

actuating said repeating indica 

actuated therefon, comprising a repeater 
motor connected to said transmitter, revers 
ing contacts actuated thereby, a reversible 
motor also connected thereto and in circuit 

w 

17 

therewith and radio-impulse transmission 
means actuated by said reversible motor. 

11. The combination with a ship's gyro 
scopic compass having a transmitter, of a 
wireless sending instrument adapted to be 60 
actuated therefrom and a wireless receiving 
instrument ada to be located on a dis 
tant craft, and actuated from said sending 
instrument isis, an indicator showing the heading of the ship on which, said com 
pass is mounted. 

12. The combination with a ship's gyro 
scopic compass having a transmitter, of a 
wireless sending instrument adapted to be 
actuated therefrom, comprising a repeater 
motor connected to said transmitter, contacts 
actuated thereby, a second motor also con 
nected thereto and in circuit therewith and 
radio-impulse transmission means actuated 
by said second motor. 

13. In combination, a course responsive 
means mounted upon a dirigible craft and 

65 

radio transmitting means controlled by said 
course responsive means. 

14. In combination, a compass mounted 
upon a dirigible craft and wireless transmit 
ting means controlled by said compass. 

15. A ship's heading repeater system for 
dirigible craft comprising the combination 
with a ship's bearing indicator, of wireless 
transmitting means controlled thereby, a re 
peating indicator adapted to be mounted on 
a distant craft, and means responsive to 

8) 

wireless impulses sent out by said transmit 
ting means for causing movement of said in 
dicator. 

16. In combination, a com mounted 
upon a dirigible craft for indicating head 
ing of the craft, wireless transmitting means 
controlled by said compass, and means actu 
ated by said wireless means in accordance 
with the heading of the craft. 17. The combination with a ship's gyro 
scopic compass having a transmitter, of a 
wireless sending instrument adapted to be 
actuated therefrom, and a remote E. tioned wireless, receiving instrument adapt 
ed to be actuated from said sending instru ment including an indicator showing the 
heading of the ship-on which said compass 
is mounted. " . 

In testimony whereof I hereby affix my 
signature. 

ELMER A. SPERRY. 
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