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UNITED STATES PATENT OFFICE. 
WILLARD H. GILMAN, of MEIFORD, MASSACHUSETTS, ASSIGNOR, BY MESNE ASSIGNMENTS, 
To INTERNATIONAL TELEMETER COMPANY, A CORPORATION OF ARIZONATERRITORY. 

ELECTRIC SIGNALING SYSTEM. 
No. 870,622. 

To all whom it may concern: 
Be it known that I, WILLARD H. GILMAN, of Med 

ford, in the county of Middlesex and State of Massa 
chusetts, have invented certain new and useful Im 

5 provements in Electric Sign:ling Systems, of which 
the following is a specification. - 
This invention relates to electric signaling systems, 

and specially to those in which signals may be actu 
ated solcevively at one of a plurality of stations. Such 

10 an organization is capable of many applications, one 
of the most important of which is in connection with 
the control of train or car movements by telegraph 

... from a despatcher's office. The train despatching sys 
tem while much used and presenting marked advan 

15 tages, is in its present form subject to serious defects. 
To keep trains moving properly, orders must be 

promptly received, and this is dependent upon the 
presence of every operator at his station at the moment 
the despatcher's office desires to reach him. In event 

20. of an operator's unavoidable absence the despatcher 
should be able to establish communication at prede 
termined points along the line with the trains under 
his direction, or to give a warning thereto. Thirt 
warning "should be such that it cannot escape the 

25 engineer's attention, and the despatcher should have 
'the power to reserve to himself a control of the signals 
and should receive an accurate verification that his 
communications have reached the proper station and 
operated as intended. In train despatching by tele 

30 graph none of these ends is at present attained. Oper 
ators go beyond hearing of their sounders, sometimes 
in the performance of legitimate duties, sometimes 
negligently, and arriving trains are blocked by the 
absence of orders, or venture ahead with disastrous 

85 results, audi even when signals are set against engi 
neefs, they fail to see them. All operators possess, 
with the despatcher, equal control of the line and all 
apparatus actuated thereover, thus permitting such 
apparatus to be governed by irresponsible persons. 

40 

these difficultics and to provide a simple and reliable 
system by which different signals may be controlled. 
over a single line circuit to individually warn, for 
example, operators and engineers, and by which the 

45 train despatcher or other authorized scuder may solely 
exercise this control and may receive at will a return 
Signal indicating the successful performance of the 
selective operation. This system is so organized that 
it may be quickly applied to a line without Inodifica 

50 tion of the existing apparatus. 
A further object of the invention is to provide means 

whereby the scting of a signal may give a warning or 
perform some other act directly upon the train signaled 
and also render it possible for persons not operators to 

specification of Letters Patent. 
Application filed October 31, i906, Serial No. 341438. 

The principal objects of my invention are to obviate 
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receive directions from a distant station and to respond 
thereto. 
In the actompanying drawings, in which similar 

characters designate like parts throughout the several 
views: Figures i, 2 and 3 are diagrammatic illustra 
tions of successive portions of one embodiment of my 
invention which is adapted for train despatching or 
the like. Fig. 4 is a similar view of a portion of the 
system applied to the securing of direct communica 
tion with a train Fig. 5 is a perspective view of the 
primary controlling mechanism situated at each sta 
tion. Fig. 6 is a sectional detail showing the step-by 
step actuating mechanism thereof. Fig. 7 is a similar 
view of the disk, rotatable contact and dial. Fig. 8 
is a sectional detail of a second pair of contacts. Fig. 
9 is a detail in side elevation of the locking mechanism. 
Fig. 10 is a top plan view of the secondary.controlling 
mechanism. : Fig. ll is a side clevation thereof. Fig. 
12 is a transverse sectional detail taken adjacent to the 
contacts of the audible signal circuit. Fig. 13 shows 
the contacts of the visible signal circuit and more 
closely associated elements in elevation. Fig. 14 is a 
top plan view of the return signal mechanism. Fig. 
15 is a side elevation thereof. Fig 16 is a perspective 
view of another portion of said detent and the coöper 
ating fly of the clock work.' ' 

Referring particularly to Figs. 1, 2 and 3 the numeral 
20 designates a main line or conducting circuit which 
may be grounded at its extremities, but which, in the 
present instance, is shown as a full metallic circuit in 
cluding a return conductor 21. This line connects a 
plurality of stations, there being three here shown and 
designated by the characters ABC. The system is art 
ranged for telegraphic transmission, and particularly 
for the control of train or car movements from the de 
spatcher's office, which is at the station A, there being 
here a battery 22 or other source of electrical energy 
connected in series with the limb 20 of the line. Each 
station is provided with the usual key or transmitting 
means 23 which in its inactive position is open, the cir 
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view of a portion of the detent. Fig. 17 is a similar 
'80 

90 

95 
cuit being kept normally closed by a switch. 24. In 
the line at each station is also the winding of the cus 
tomary neutral relay 25, having an armature 26: which 
closes upon its front contact 27 a local circuit 28. Each 
local circuit includes a sounder 29, a battery 30 and the 
winding of a primary signal-controlling apparatus S. 
which I prefer to term a “telemeter." 
One' embodiment of the apparatus S is illustrated in 

Figs. 5 to 9, inclusive. Here a base 31 has mounted 
upon it an electro-magnet 32, the coils of which are 
connected in the circuit 28, and coöperating with this 
magnet is an armature 33 carried by a lever 34. This 
lever is trunnioned upon a yoke or double standard 5 
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rising from the base, and is forced upwardly by a spring piece 67 at the front of the base. This spring exerts 
36 which brings the lever into contact with its back 
stop 36". An adjusting screw 37, having its inner end 
coacting with the spring, allows the tension of the latter 
to be varied. Pivoted upon the outer end of the ar 
mature lever is a pawl 38 which is forced by a spring 
39 against the teeth of a ratchet wheel 40 fast upon a 
spindle 40, this being journaled in a standari 41 fixed 
to the base and in the back stop standard. Secured to 
or formed upon the spindle is a collar 42 having pro 
jecting from it a spring contact brush or flexible incin 
ber 43. Supported adjacent to this brush, it being con 
veniently carried by the standard 41, is a disk or plate 
44 preferably of insulating material. Near the pe 

16 riphery of the disk is mounted a contact pin 46 which 
is of such length that it projects into the path of the 
outer end of the brush 43. The contact pins of the in 
struments s are all situated in different circumferen 
tial positions about the disks at the various stations so 
that the angular distances between them and the 

1G. 

20 

brushes, which occupy the same initial positions at all 
stations, are different, and these pins are so arranged 
that the contacts of the brushes therewith at the series 
of stations are successively made. Carried upon the 

25 extremity of the spindle 40 is a hand or pointer 47 
which corresponds in angular position to the associated 
brush and which moves, over a dial 48 having about 
its periphery a series of numeralog epresponding to the 
line stations and thus indicating which contact pin 
thereof has been reached. . . . 

Situated adjacent to the liver 34, conveniently 
mounted upon the back stop standard but insulated 
therefrom by a block 48, is a contact spring 49 having 

36 

its force to turn the ?ly against the extension 62, and 
when the latter is withdrawn by the annature to rotate 
it at a predetermined rate. A contact controlling 
device in the form of an insulating disk (8 is fastened 
upon the spindle between the clock work and the 
finger piece. Situated in proximity to the disk are two 
sets of contact 8prings, each arranged in two pairs, one 
set including pairs (59.70 and 772, and the other com 
prising the pairs 7374 and 7576. The spring 60 and 
71 are separated by insulating material 77 and thern 
pairs are brought into coaction by a can projection 78 
('xtending along the circumference of the disk 68 at the 
front face and pressing against the inner spring 70. 
Contact between the pairs 7374 and 7576 is effected 
by a stud 79 extending radially from the disk and wedg 
ing between the springs 73 and 76. In the present 
form of apparatus the contact springs and their operat 
ing cam and stud bear such a relation to one another 
that coöperation between the first set will occur after 
about one-quarter of a rotation of the disk following 
the release of the clock work. This will continue for, 
say, another quarter of a rotation and finally the pairs 
of the last set will be brought together as the disk 
approaches the enti of its travel, it coming to a positive 
stop when the operating stud is between the springs, 
by a lateral projection 80 which strikes a relatively 
fixed projection 81, here illustrated as carried by the 
frame of the clock work. 

Reference again being had to Figs. 1 to 3, in which 
the contacts of the secondary controlling apparatus are 
represented by their termini, contacts 99.70 serve to 
close a local circuit 82 including an electrically oper 
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an inclined end portion 50 with which coöperates a lated bell or audible signal 83 and fed from a section of 35 
the opposite side of the block is a companion contact stud 51 projecting from the end of the lever. Upon the battery 30. Contacts 7374 control alocal circuit 84 100 

in which is an electrically actuated mechanism con spring, 51. Secured to the opposite extremity of the sisting of some convenient type of semaphore or other 
spindle 40 from the dial is a stop arm 52 and adjacent visual signal 85 and a battery 86. The contacts 71.76 thereto upon the base of the telemeter is mounted an 

40 electro-magnet 53, the armature 54 of which is retracted 
by its supporting spring 55 to bring a stop projection 
56 rising from its free end into the path of the arm 52. 

. When the arriature is attracted by the miagnet, its pro 
jection 56 is, withdrawn from coaction with the stop 
arm, leaving the spindle and tice brush 43 free tip rotate. 
These elements constitute a locking mechanism for the controlling apparatus. . 
The conductive relation of the elements of the con 

trolling apparatus S will be clear from a consideration 
of any one of the diagrams in Figs, l, 2 and 3 It will 
be seen that the coils of the magnet 32 are in the local 
circuit 28, as previously stated, while the pairs of con 
tacts 43, 46 and 49, .5l are in series is a second local 
circuit 57 provided with a battery 58 and containing 

55 the winding of an electro-magnet 59 of a secondary con 
trolling mechanism S/. 
The secondary portion of the controlling mechanism 

is more particularly illustrated in Figs. 10 to 13, inclu 
sive. The magnet 59 is mounted upon a base 60 and 
has an armature 61 from which extends an arm, 62 
which is moved upon the retraction of the armature 
by a spring 63 into the path of a regulating vane or fly 
64 of motor mechanism, here shown as a clock work 
with portions of the train omitted, and including a 

45 
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are multiplied together and connected by a conductor 
87 to a portion of the circuit 57, thus placing upon them 
a potential from pne side of the battery, 58. From the 
opposite side of the battery a cénductor 88 leads to an . 
armature 89 of a polarized relay 90, the winding 91 of 
which is included in the line.conductor 20. One ter 
minal 92 of the relay 90 is connected by a conductor. 110 
93 through the winding of the magnet 53 of the locking : 
mechanism of the primary controller back to the circuit 
57 of the battery 58. The opposite terminal 94 of the 
polarized relay is joined by a conductor 95 with the 
multiplied contacts. 72 and 75 of the secondary con 
trolling mechanism. The conductor 95 passes through 
the winding of an electro-magnet 96 forming a part of 
return-signal mechanism R. 

Reference being had to Figs. 14 to 17, inclusive, for 
the details of the apparatus R the numeral 96 desig 
nates a base supporting the electro-magnet 96 and a 
motor mechanisin conveniently furnished by clock 
work 97, different parts of which are here illustrated, 
which includes a spring 98, a fly 99 and an intermediate 
spindle 100. Fast upon the spindle is a disk 101 pro 
vided with a series of peripheral, depressions separated 
byprojections 102. The edge of the disk and the pro 
jections maintain coöperation between a spring con- . 
tact member 103 and a contact anvil lo4, but when 

105 
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pring 65 having its spindle 66 provided with a finger the depressions pass over the spring it is permitted 130 

- 
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to laye the anvil. The rotation of the disk 101 is 
controlled by an escapement which may comprise a 
pair olytuds 105106 rnjecting from the front and rear 
of the disk, respectively, and a coöperating compound 

S detent 107. This detent has a main portion 108 piv 
oted upon a bracket 109 to move horizontally, and 
provided ::, one extremity with a slot ll0 to receive 
the reduced extremity lll of the armature 112 of mag 
net 96. The armature, when released by the magnet, 

10 is retracted to swing the detent to the position shown 
in Fig. 14 by a spring 13 connecting an angular ex 
tension 114 from the armature to an adjusting screw 
115. The portion 108 of the detent has opposite per 
forated lugs 116 116, upon which is pivoted an inde 

15 pendently movable detent portion ll7. This second 
portion straddles the edge of therdisk 10l., it having two 
arms 118 119 which may be carried by the swing of 
the main portion 108, beneath the studs 105 and 106, 
respectively. This portion ll 7 is also provided with 

20 a comparatively long angular arm 120 having 8, hooked 
... extremity 121 which may engage the fly 99. A spring 
122 fastened to some stationary portion of the instru 
ment contacts with the arm 120 near its outer end and 
exerts its tension to tilt the portion ll7 back to the 

25 position shown in dotted lines in Fig. 15 when disen 
gaged by the studs. The downward movement of the 
detent portion 117 is here shown as limited by the con 
tact of its arm lls with an extension 123 from the por 
tion 108. When the armature of the return-signal 

30 mechanism is in its normally revracted position, the 
hook 121 engages the fly, and the stud 105 rests upon 
the arm.118, and the disk oceupies the position in 
dicated in Fig. 15 of the drawings, the unbroken por 
tion of its periphery holding the spring lo3 upon the 

S5 anvil. When the magnet 96 attracts its armature, the 
detent is swung outwardly, carrying the arm 118 from . 
beneath the stud 105 freeing the disk. This leaves 
the portion 117 of the detent at liberty to be raised. 
by the action of the spring 122 releasing the fly. On 

40 account of the point of engagement of these last-named 
. . elements the spring acts upon a lever of considerable 

length and readily overcomes the frictional resistance 
to disengagement. The disk is then rotated by the 
clock work to advance the depressions in its rim over 

45 the spring 103. After the depressions haye passed 
... the spring, the stud 106 reaches the arm ll.9 which OW 

lies in its path pressing it down and causing the hook 
121 to again engage the fly slowing the clock work. 
The disk continues to rotate for a short distance or 

0. until the arm 118 contacts with the extension 123 when the entire return-signal mechanism is brought 
to a stop. Upon the retraction of the armature, the 
disk is again-released and turns through a small angle 
or until engagement is effected between the stud 105 

S5 and the arm 118, the action being similar to that just 
described. The mechanism is now ready to Bend a 
second "answer:back". Attention is called to the 
fact that upon the arrest of the clock work by the detent 
for either movement of the armature, the operation is 

to inaugurated by the conjoint action of the arm 122 and 
the fly, and the mechanism is thus gradually slowed 
down until it is brought to a positive stop by the con 
tact of one of the studs with its arm. This diminishes 
the force with which the studs are pressed against said 

5 arms, and renders the releasing movement of the de 

- 

tent therefrom easier. Tho. return-signal mechanism 
also has in addition to the members 103 and 104 a pair 
of contacts comprising a spring 124 and an anvil 125 
mounted upon an insulating standard 126 rising from 
the base. As the apparatus is normally positioned, 
or when the stud 105 rests upon the detent, these con 
tacts are separated by the action of the spring member, 
but after the disk 101 has completed its signal and the 
stud 106 engages the detent the contacts 124 and 125. 
are brought together by a cam l.27 rotatable with the 

70 

75 
spindle 100, and there maintained until the detent 
releases the stud 106 to allow the elements to assume 
their initial positions, whereupon the cam allows the 
contacts to abruptly open. The relation of both pairs 
of contacts of the return-signal mechanism to the cir 
cuit appears, in the diagrams. The signaling couple 
is inserted in the conductor 20, and in consequence 
the spring 103 when it rises from the anvil, breaks the 
line and sends thereover a code signal governed by the 
length and spacing of the depressions, while the com 
panion pair are included in a conductor 128 extending 
from the armature 89 of a polarized relay to the con 
ductor 95 between the terminal 94 and the winding 
of the return-signal magnet 96. This insures a flow of 
current through said magnet, while the disk loi is in 
the pósition previously indicated, irrespective of which 
terminal the armature 89 is in contact with. 

In Fig. 4 of the drawings is best shown the elements 
of the system which establish direct connection with a 
train or car. The numeral 129 designates the track 
rails and 130 a portion of a locomotive carried thereon. 
Carried at each side of the locomotive is a brush or 
shoe 131 adapted to slide over contact rails 132 located 
inside the track rails and preferably-extending for some 
distance upon opposite sides of each semaphore 85 
The contact rails are preferably higher than the track 
rails to avoid interference of the brushes with frogs and 
switches. These rails 132 are bridged across the sema 
phore circuit 84 by conductors 133, they being so con 
nected that potential is put upon thern by the battery . 
86 only when the contacts 73 74 of the secondary con 
trolling mechanism are closed. Upon the locomotive 
this bridge circuit is continued by a conductor 134 
passing through the winding of a magnet 135 which 
may be carried in the cab. Associated with this mag 
net is an armature 136 normally retracted by a spring 
137. A lever 138 forced against the armature by a 
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90 
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00 

105 

O 

spring 139 is tripped when the armature is attracted. 
and closes by a contact l40 a local circuit 141, in the 
present.instance including a battery 142 and a signal 
bell 143, 

Assuming that the system here shown is to be utilized 
for train despatching and that the despatcher's office 
is station A, this has been illustrated as equipped with 
my complete apparatus, although this might not be 
necessary or desirable. It has in addition a pole 
changing switch 144, by which the connection of the 
main battery 22 with the line may be reversed at will. 
For the ordinary transmission of messages, the de 
spatcher or any operator may break the line at his 
switch 24 and then by means of the key 23 set up cur 
rent impulses forming the character or characters dis 
tinguishing the particular station with which he de 
sires to communicate. In this embodinent of my in 
vention these current impulses are generated by the 

15 

20 

25 

130 



0. 

5 

20 

1. 870,032 

presence or absence of current upon the line, although the 'impulses is such that current from the battery 58 
the system would be applicable to organizations oper- flows long enough through the magnet 59 to withdraw the 
ating by increase or diminution of a continuous cut: 
rent. All the relays and sounders of the system oper 
ate in a well-known manner, and if the called operator 
responds reciprocal transmission of messages rily pro" 
ceed. At this time the pole-changer is in the opposite 
position from that illustrated and the armaturo of the 
polarized rolay engages the stop 94 so that the circuit 
93 of magnet 53 is open and the primary signal-control 
ling mechanism of the telemetér is locked by the re 
tracted armature. . The return-signal mechanism is in 
active, for although the contact at 94 is closed, the cir 
cuit of the magnet 96 is open at both pairs of contacts 
7 72 and 7576. The release of the locking mechan 
isin lies wholly with the train despatcher through the 
manipulation of the pole-changer. Suppose now the 
operator which it is desired to reach fails to respond to 
the call, the despatcher closing his switch. 24 throws 
the pole-changer to the point shown in Fig. 1, altering 
the polarity of the battery with respéct to the line and 
bringing the armatures.of all polarized relays therein 
upon the terminals 92. This completes the circuits, 
including conductor 5788 and 93 through the magnets 

26 

30 

35 

53 and current flows from the batteries 58 attracting 

pressed. Upon each closure of the line circuit by the 
key, every telemeter lever is drawn down, as each 
magnet 32 is actuated by current from the battery 30 
over the circuit 28 and eontrolled by its neutral relay 
25, and its pawl advances the associated brush 43 to 
a point opposite the succeeding numeral of the dial 48. 
At one of the stations, provided there are as many upon 
the line as there are dial divisions, this will bring the 
brush into contact with its pin 46. At this time the 
pressure of the stud 51 is removed from the contact 

40 

spring 49 so that this is permitted to separate from its 
companion contact, thus opening the local circuit 57, 
and consequently no current flows therethrough. Thus 

, the inactive condition of the apparatus is maintained 

45 

during the normal closure of the line. Upon the up 
stroke, however, the elements' 43 and 46 are left in 
contact, while 49 and 51 are now pressed together by 
the stud 51. This would result in a passage of current 
from the battery 58 through the magnet 59 of the sec 
ondary controlling mechanism which would attract the 
armature 61 were it not for the fact that the intervals 
between the impulses are so short that the self induc 

50 tion of the winding of magnet 59 and the reluctance of 
its cores are not sufficiently overcome before the cir 
cuit 28 is again closed, resulting in the opening of the 
circuit 57, as previously indicated. As a consequence 

55 the armature extension 62 is not withdrawn from the ?ly 64 of the clock work, and the associated eignals are 
... not operated. This effect of electro-magnetic inertia 

80 
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may also be aided by the proper adjustment of the ten 
sion of the springs of the telemeters. When the de 
spatcher sees that the hand of his telemeter points to 
the hand of the station with which communication is 
wished, since all the hands of the system are moved in 
synchronism by their actuating machanisms he knows 
that the brush 43 and the pin 46 at said station are in 
contact. He now allows his key to remain open for a 
greater interval. This time change in the character of 

...the armatures and unlocking the telemeters. The 

armature extension 62 from the fly. This leaves the 
motor means free to act, advancing the disk 68 at some 
predetermined speed, say, at the rate of 60 seconds for a 
complete revolution. The sending operator therefore 
knows that he has only to leave the line open, say, 45 
seconds for the cam projection 78 to have passed over 
the contacts 69 70 and 7k 72, and the stud 79 to have 
reached the contacts 7374 and 7576. After an interval 
of 15 seconds the first-named contacts will be made and 
during the following 15 seconds, in which the cam pro 
jection is traversing them, the circuit 82 will be closed, 
and the bell-83 will ring to indicate to the operator that 
his presence is required at the instrument. If he is 
within hearing of this audible signal the operator can 
respond by breaking the circuit at his switch to notify 
the despatcher of his presence, and setting back the 
secondary controlling mechanism to its initial position 
by the finger piece 67, thus stopping the bell and also 
preparing the apparatus for another call. 

It should be noted that as the secondary controlling 
mochanism is arranged, even if the character of the 
meerage transmitting impulses is such as to cause the 
magnet 59 to be sufficiently energized to release the 
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90 
clock work of the econdary controlling mechanism so - 

switch 24 is now again opened and the key 23 de- that its contact actuating devices will be slightly ad 
vanced, this will not cause the sounding of the signal 
bell on account of the distance through which the cam 
nust move to reach the contacts 8970. The operator 
seeing any intermittent forward travel will return the 
disk to its nornial position. That this advance should 
be considerable is impossible sinee to cause it to occur 
at any particular station the increased intervals of clo 
sure of the circ 28 through the manipulation of the 
despatcher's key must take placo when the brushes 43 

00 

are at the same angle, this representing but a slight 
portion of their total time of revolution. The crawling 
of the contact mechanism, if it exists, is in this manner 
distributed among the apparatus at all the stations and 
therefore minimized. 

In event of the called operator 

erating properly and that it has given the signal at the 
desired station. To do this during the time that the 
signal contacts 69 and 70 are closed, the despatcher 
shifts the pole-changer to its initial position, trans 
ferring the armature of the polarized relay to the ter 
minal 94. Now the contacts 71.72 are always closed 
with their. companion contacts, and a circuit is com 
plcted for the battery 58 and return-signal magnet 96, 
including conductors 57.88 and 95 so that the armature 
112 of the magnet is attracted and the detent operated 
to release the clock work and disk 101. The depres 
sions in the disk allow the spring 103 to open the line, 
sending back to the despatcher the codo signal of 
the station with which it is associated. The reversal 
of the pole-changer will restore the detent to its first 

105 

not answering the . 
despatcher may determine whether the system is op 

O 

S 

20. 

position, and prepare the mechanism for another an- . 
swor-back signal. The clock work must, of course, be 
wound at suitable intervals. If upon getting this re 
turn signil he finds that because of a departure of the 
telemeters from synchronism or for any other reason 

125 

he has signaled the wrong station, the despatcher his 
only to operate his key 23 for a sufficient time to insure 
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at the arms 52 of the telemeters reaching the locking These orders, being received they may be acknowl 
projections 56 which are now raised. It will then be 
certain that the instruments are all at zero and there 
fore in step, and the signaling operation may be re 
peated as just described. If the called operator does 
not turn back the disk 68 it continues to advance until 
the projection 81 arrests it. Then the stud 79 will close 
the contacts 7374 completing the semaphore circuit 84 
and setting said semaphore to arrest or control train 
movements Upon approaching the signal set against 
it, a train will receive current from the battery 86 
through the sections of contect rails 132 and its own 
shoes 131, this being dependent upon the closure of the 
semaphore circuit by the contacts 7374. This come 
pletes the local train circuit 141 and gives the engineer 
a warning which will continue until he has reset the 
tripped contact mechanism and which cannot be well 
overlooked. Obviously this train circuit can be ap 
plied to the performing of otheroperations, such as au 
tomatically shutting off the power or applying the 
brakes by means of a suitable electro-magnetic mech 
anism substituted for the bell. In the same nanner 
as described in connection with the operator's audible, 
the closing of the contacts 75 76 simultaneously with 
the semaphore contacts 7374 will establish the same 
return-signal circuit and the verifying answer-back 
similarly transmitted. It may happen that while the 
despatcher's office has either the audible or visible sig 
nal at one station in operation, it will become necessary. 
to similarly signal another station. In shifting the 
pole-changer to get the return signal for this second sta 
tion the despatcher would again release the mechanisin 
of the first station by the movement of its polarized 
relay, a?id a jumble of signals would result were it not 
for the path maintain ('d for current by the contacts l24 
125 independently of the terminal 94, while the sc 
ondary controlling mechanism is in its signal actuating 
position. This retains the armature 112 attracted and 
no answer-back can be sent by any previously operated 
station mechanism which is in control of its signals 
until the return-signal circuit has becn opcned in its 
contacts 71 72 or 7576. Then the consequent move 
ment of its detent causes the cam 127 to open the 

It will therefore be seen that without extra lines and 
without materially complicating the system or dis 
turbing the standard apparatus already in use a means 
is supplicd for enabling the despatcher's office exclu 
sively to call a distant or inattentive operator, or this 
failing to perform signaling operations which will pre 
vent his absence from resulting in uncontrolled and 
perhaps disastrous train movements, and furthermore 
the despatcher can always verify the correctness.of the 
operations, and if these are found to be at fault cau 
pronuptly bring the system into proper action. In ad 
dition my system furnishes a means for communica 
tion between the despatcher's office and employees 
who are not telegraph operators, as, for instance, train 
conductors The apparatus peculiar to a station lay 
be set up in a polic box or any other convenient shelter 
by a siding and trains stopped by the associated Keina 
phore. Then the crew inay signal their presence by 
the return-signal nechanisin and receive orders by not 
ing the position of the telemeter hand at certain nu 
merals upon its dial in accordance with a definite code. 

edged by another answer-back signal. 
While I have described a particular form and appli 

cation of my system it will be clear that these may be 
varied widely without departing from the spirit of the 70 
invention. 

Having thus described my invention, I claim: 
1. A signaling system, comprising a conducting circuit, 

means fir transmitting current impulses of clifferent chr 
acter over the circuit, and signal-controlling apparitus. 75 
operable only by certain of the impulses and including pri 
nary and recondary rotatable contact mechanisms. 

2. A signaling system, comprising a conducting circuit, 
means for transmitting current inpulses of different 
length over the circuit, and slgnal-controlling mechanism 80 
operable only by the longer of the impulses. 

3. The combination with a main circuit, of transmitting 
means, a local signal-controlling circuit, electro-magnetic 
mechanism associated with the main circuit and having a 
movable actuating men ber, and a rotatable contact mem- 85 
ber controlling the local circuit, said local circuit being 
closed upon one movement of the actuating member and 
opening on its reverse movement. 

4. The combination with a nnin cirtuit, of transmitting 
means, a local signal-controlling circuit, electro-magnetic 90 
mechanism associated with the main circuit and having a 
movable actuating member and a plurality of pairs of con 
tact members included ins the local circuit, said local cir 
cut being closed at one pair of contacts for each movemcint 
of the actuating member and at another pair of contacts 95 
only for certain of such movements. 

5. A signaling system connprising a conducting clircuit, 
means for transmitting current impulses of different length 
over the circult, primary controlling mechanism associated 
with said circuit, recondary controlling mechanism under 00 
the influence of the primary controlling mechanism and 
being controlled only loy the longer of the impulses, and a 
rignal operable hy the secondary controlling mechanism. 

(). The corn bination wit in conducting circuit, of trans 
mitting" means, primary controlling mechanism operable 105 
by the transmitting means, icondary controlling mechan 
is na provided with notor intain which may released by 
the primary controlling in echanism, and a signal operable 
by the travel of the secondary controlling mechanism. 

7. The combination with a conducting circuit, of trans 
mitting means, primary controlling mechanisin operable by 
the transmitting means, secondary controlling mechanism 
under the influence of the primary controlling mechanism, 
and aid ible and visual signals successively operated by tfe 
controlling mechanism. 

8. The combination with a conducting circuit, of trans 
mitting means, controlling mechanism under the influ 
ence of the transmitting means and having a traveling con 
trict member, a signal governed by the controlling mechan 
ism during the travel of siRid contact, innis a second sign? 
operable at the end of its travel. 

9. The combination with a conducting circuit, of trans 
mitting means, controlling mechninism under the influence, 
of the transmitting means and having a traveling contact 
operating member and two relatively fixed contact devices, 
one of said fixed contact devices being operable for a con 
siderable time by the traveling member and the other of 
which irituated at the tern nation of travel of the Con 
tact operating member, an and ble signal operated by the 
coaction of the first-named contact device and the travel 
ing member, and a visual signal operable by the arrival of 
the traveling member at the terminal contact device, 

10. A signaling system comprising a main line, current 
transmitting means included therein, electro-magnetic 
mechanism associated with the main line, a travelling and 
a relatively fixed contact member, the latter being ad 
vanced by the electro-magnetic mechanism, a local circuit 
including Raid contacts, and rotatable signal-controlling 
mechanism connected in the local circuit. 

11. A signaling system comprislug a main line, current 140 
transmitting means included therein, electro-magnetic 
mechanisin associated with the main line, a travelling and 
a relatively tired 'continct member, the latter being ad 
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vanced by the electro-magnetic mechanism, a local etreuit 
including said contacts, and signal-controlling mechanism . 
connected in the local circuit and having notor mi?calk re 
-leased by the closing of the contacts. 

12. A train-denpatching systein comprising in line coti 
ductor provided with station ench hnving telegraphic 
transmitting and receiving instruments, signal-controlling 
mechanism at a plurality of the stations governed by the 
operation of a telegrapla transmitting inktrument, and 
merns situated at fewer than the whole number of stations 
and being independent of said governing transnitting in 
struunt for rendering the controlling mechanikin orn 

1. A signaling system comprising a main line provil'd 
with a plurality of stations, signat-controlling mechanism 
at ench station; a lock for ench of the controlling mechan. 
irnx, and means rituated int once of the Ktations for re 
liking the locks, prld Incanx being actuated over the snin' 
pur in of the nia in line tax in the signal-controlling mech 
aulxt, but by a carrent of different polarity. 

14. A signaling system comprising at conducting circuit, 
means for transmitting current impulse: uver the circuit, 
?ignal-controll tug mechanisun and a locking mechanism 
tlierior allocated with the rotting circuit, neith for 
varying the character of the impulsex in one way to oper 
at the locking mechanism, and in another way to operate 
the signal-controlling methnnism. 
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15. A signaling Ryktem couprising a conducting circuit. 
neata for transnitting current implex over the circii, 
signi-eontrolling lucchi in it in locking methnix 
therfor a Horated with the conducting circuit, means for 
varying the direction of current in the circuit to operate 
the locking Reclinism, and meant for vary; thu strength 
of the current for operating the kignal-coutrulling mechan. 
lasm. 
1. The combination with a conducting circuit. of a 

source of electrical energy and signal-controlling mechan. 
frn taeluded therein, an electro-magnetic lock for the 
signal-controlling mechanism, and means for reversing the 
plarity of the source of electrical energy to operate the 
lock. 

17. A signaling syktrim comprising a line circuit, a local 
circuit, signal-controlliug mechanisu associated with thic 
local circuit, locking men is for the signal-controlling 
mechanists, and n relay having its winding included it thc 
line circuif it its contacts included in the local circuit 
with the locking means, . 

18. A signaling system colnprixing a line circuit, includ 
ing a source of electrical cinergy, a polic-elhanger and a ter. 
cult breaker, a local clircuit, a signal-controlting mecilii. 
sm associated with the local clretit and being operable ly 
the circuit britker, and n polarized relay having its withil 
ing included in the line circult in nd its contnex in the 
local circuit with the locking means and being responxive 
to the pole-changer to gover the lucking incchanihn. 

10. The combination witl in conducting crault, of trans 
mitting neans, primary controlling inclinikin operable lly 
the transnitting neuins, seconditry controlling melait is in 
under the influence of the primary controlling meela itsin, 
a signal pipiralle by the ceondary controlling methanisian, 
and an electro-magnetic lock for the primary controlling 
mechanism. 

20. The combination with a conducting circuit, of trans 
nitting m'it 28, prinnry controlling marctii is port ti 
by the transmitting in nx, riot a talle si'conthly control 
ling mechanixin provided will notor means and bein; 
under the influence of the primary controlling it clunisi, 
a signal Krrible by the Kircondary ("introlling niclinist, 
an automatic return-signal meclinistin governed by the 
secondary controlling ne:hanism during its rotation. 

21. The conlbination witl a conducting circuit, u? trans 
mitting means, primary controlling mechanism operable 
by the transmitting, nean, xecondary controlling much 
anism under the influence of the primary controlling 
mechanism and having at traveling member, a signal uptr. 
able by the secondary controlling mechanism, and an 
automatic return-signal mechanism operable by the sec 
ondary controlling mechanism at a plurality of points 
in its travel. 

22. The combination with a conducting circuit, of trans 
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mitting menns, controlling mechanism under the influence 
of the transmitting ineans, audible and visual signals 
successively p'raile by the controlling meclinism, and 
return-signi'l meclianism automatically overalle by the 
coat on of oth the attli i? and visini sign is. 
2. Tle combination with a conducting circuit, of trans 

finitting meal list. controlling inclhanisi under the influence 
(if the tilt ns initting incans, auditoli" and visual signals 
Nu'''xsively operable by the controlling mechanism, and 
return-signal meclianism autonia t cally operable by the 
peration of both the audible and visual signals and gov. 

ernal lly the cut trolling mechanism. 
24. The combination with a conducting circuit, of sig 

in al-' it rolling the 'hillistin, a return-hignal nuclhanism 
yoverned by the controlling mechanism, nind independent 
in 'at N ?or overning the returu-signal mechanism, 

25. The combination with a conducting circuit, of sig 
('introllili; inclhanism, a return-signal unechanism 

vi'i'it'l y tit ('i it toll it is techins, in lependent 
it is for Kiwi'i'i in lite return-signal mechanism, and 

Inia is associated with the returnsignal mechanism for 
tnut lifying th' ('f'ct if 1 in list-innini'd governing means. 

25. The coil inition Avil l n condicting circuit, of slig 
"on trilii ) it a is 11. it return-signal mechanism 

govern'd loy the controlling mechanism, independent 
tit'i This ?tir gover it is thk' retirin-signal mechnnism, nind 
in it in it sixt-fitt' wif the return-signal thanism for 
titlifying lice (fr"ct ur l' lax -niel governing menns 
tli ring the oit: ration if t li: signal by hc coutrolling' 
vils. 

. .\ Kigaling syst ("I (") in Ilir il conducting cir 
("it it. Klign ("Introlling 'chanism, a lili tier for, a re 
it rinklin III 'chain ixit, and meanx contino to both for 
gov'ttig tit" ("k a tail rit 1 in. xiii. ilich mixin. 
2. A Nignalling Kyx t ('in 'lurinsing a line circuit, local 

("irc"lilt x, xigin -'ti trolling mechanisia, an electro-magnetic 
lik thi're?tor it at a retiriginal tellis, I having 
wintingk in the local ("irc" if x, aid in rely proviled with a 
witting title in the in circuit unti tenninus in 
lill in the lix'il 'irt:ulk with pith lic lick and return 

sigil neith). 
21. A signing Myitta comprising a contlucting circuit. 

xignal-controlling in"thun inni. i. it'k', t liter fur, it return 
signal nic chanisii, incans common to both for governing 
th' lick in Id retiri-siglial mi?chisi, and means for nul 
lifying ti " 'f''' (if t giv'rning Ilains upon the return 
signal intellit is in ''rtain positions thereof. 

(). A nighting syst civiliprising a line circuit, local 
("irc"tiit, his ill-coil tripling incci in isnu, an electro - mag 
intic lock 1 litri'? r inct it return-signit inchisin, all 
living willings in the local circtilts, and a relay provided 
will t winting it:ltidid in the tain circuit and terminals 
in:litled in the liticitl ("ircuits with bott; the lock and re 
tirinsigli Ichiniri, all with an artnuture adupted to 
it all" (: muri that once of Kild local circuits. 

. . signate systein timprising all lic circuit, Jucal 
ticits, signal-controlling In "ulhanix tin, an electro-unuguletic 
lack till ("re?ur and a return-signal mechanism... uli having 
willigs in the "a circuit, a tely provided with a 
willis inclit in the in circuit and tennals ill 
cluded in the local circuits with both the lock and return 
signal nuchanism, and with an airl nature adapted to c.in 
lete inor" than on' of said local circuits, and means oper 
tle by the return signal mechanism for maintaining the 

circuit through its widings independently of the position 
tuiti'it'. 
2. A train despatching Mystem comprising a telegraph. 

line laving stations providic with keys in said line and 
it: circuits assu cited ther witli, an electro-magnetic 
circuit-controlling ni'chanism included in each local cir 
cuit and having it movable coil (uct operating incumber and 
it plurality of relatively fixed coacting contact devices, a 

circuit collected with ince of the fixed contact de 
wi'', and a suitabliture circuit connected with another 
fixed contact device. 

3. A telegrith systein comprising a inal in line having 
station provid'd with keys and lic relays, local clrcuits 
governed by the reihys, signals associated with said local 
circuts, and a controlling mechanism for each signal 
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rotatable step by step and continually in one direction 
upon the opening and closing of the loe by a key. 

34. A telegraph system conprixing a main line having 
stations provided with keys and line relays, local circuits 
governed by the relays, signals associated with said local 
circuits, and a controlling mechanism for each signal 
rotatable step by step and continually in one direction 
upon the opening and closing of the line by a key, and 
each having a plurality of signal-controlling contacts, all 
of, which are closed when said line is open. 

35. A telegraph system comprising a main line having 
stations provided with keys and line relays, local circuits 
governed by the relays, signals associated with said lociti 
circuits and a controlling mechanism for each signal 
rotatable step by step and continually in one direction 
upon the opening and closing of the line by a key, each of 
said controlling mechanisms being provided with a rota 
table contact operating member and a companion contact 
differently situated at each of the stations. 

30. A telegraph rystem comprising a main limit having 
stations provided with keys and line relays, local circuits 
governed by the relays, signals associated with said local 
circuits, a controlling mechanisin for each xignal rotatabic 
step by step and continually in one tirection upon the 
opening and closing of the line by a key, cach of said con 
trolling mechanisms being provided with a rota table con 
tact operating member and a companion contact differently 
situited at each of the xtations, and an independent on 
tact device for cach controiting mechanism. 

37. A telegraph systein counpriniup; it maln line having 
stations provided with keys and line relays, local circuits 
governed by the relays, signals associated with Raid local 
circuits, a controlling mechanism for each signal rotatalle 
xtep by step and continually in one direction ulton tic: 
opening and closing thf the line by a key, rich of it il con 
trolling mechanix ns being provided with it ript it till c. 11 
tact (sperating menler and a sini in ent: : lifer. 
ently wituated at trach of the stations, an ital intent :- 
tact devic' for each controlling ('haix, lit can tilts 
under the influence of the rotatt albe utilir King oper:lle 
once for each complete rotation, and a x-cond star of can. 
tacts operable for each step of this coin trying nirvlinism. 

38. A train dex.pntching Kyxf-in comprixing it in; in lini: 
having stations, one of wai'i is arbit" to ::: int. 
of the train despatcliter, k'yx it it lite relityx i t this still 
tions, local circuitt governitt is the relays, signals asso 
cirted with the licit circuits at it pltrility of the still 
tions, controlling mechanixin for 'eli signal, an "lectro 
magnetic lock for the controlling invenix i. inct it: I's 
rituated at the train claspatchi'i's sittion only for other ating the lock. 
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30, A train despatching system comprising a mail line 
having stations, one of which is appropriated to the use 
of the train despatcher, keys and line relays at the still 
tions, local circuits governed by the relays, signals isso 
clated with the local circuits at a plurality of thi: stations, 
controlling mechanism for each signal, return-signal mech 
innism associated with each controlling mecanism, and 
Ituanx kituated at the train despatcher's station only for 
permitting the sending out of a return signal. 
40. A train texpatching systein comprising i nain line 

living station, one of which is appropriated to the use of 
the trit in lexpatcher, keys and line relays at the stations, 
lucal circ't its governed by the relatys, signals associated 
with the local circuits at a plurality of the stations, pri 
may signal-controlling mechanisial responsive to the key 
of the train dispatcher, and notor-driveu controlling mech 
an isn released by the primary controlling mechanisun and 
Nerving tu ('rate the signal. 

41. V it ilway Nignaling system culturising a conducting 
inn providel with a plurality of stations, controlling 
tnellan is at a station included in a local circuit, rela 
tively xed xignals operallicly the controlling mechanisin, 
and electro-magnetic mechanism uovable with trains and 
king dependent for its operatin upun the closure of said 
local circuit by the controlling melhanism. 

42. .\ railway signiting syst in comprising in conducting 
inc provided with in plurality (f stations, controlling 
mechanism at n station included in n local circuit, rela 
tively fixed xignals operable thereby, continct rails associ 
at'd with the situals and in lig ('on inct 'd with the local 
circuit atti station. ()ltitations of sliu station circuit 
situated upon a train, il litical train circuit governed by the 
combined station and track circuit, and an electro-magnetic 
trainix in thus incal train ruit. 
4. .V. railwly signit ling syst" ("prising a could letting 

in priviiird with a plurality of stin inst, controlling mech 
it is in it in titt to inul titl'il it in local etircuit, relar. 
tively ilxel signals olerable thereby, contact rails asso 
'itted with the signals and being connected with the locai 
circuit at a station, continuations of said station circuit 
sittiated up. In it "it it, "thin it's in th' ('on t'oting unechi 
it illuids it it 'tin't stilt it it it traith. nil el-c- 
tri-litrnistic th: its in thrs beintet with saic combined cir 

it it ruvrihitl it this traits:ts. 
I text mony wherif I have a fixed my signiture, in 

prixence of two wit ("NNix. 
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