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" whereby the sctiing of a signal may give g warning or
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To all whom it may concern: . :

Be it known that I, Wiitarp H. GiLMAN, of Med-
ford, in the county of Middlesex and State of Massa-
chusetts, have invented certain new and useful Im-
provements in- Electric Signuling Systems, of which
the following is a specification.

This invention relates to eloctric signaling systems,
and especially to those in which gignnls may be actu-
ated sdleetively at one of & plurality of stations. Such
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 déspatcher’s office. The train despatching sys-
tem while much used and presenting marked advan-
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
of an operator’s unavoidable absence the despatcher
should be able to establish communication at prede-
termined points along the line with the trains undér
his direction, or to give a warning thereto. Th's
warning “should be such that it cannot escape the
enginéer’s attention, and the despatcher should have
the power to reserve to Himsclf a control of the signals
and should receive an sccurate verification that his
communications have reached the proper station and
operated as intended. In train despatching by tcle-
graph none of these ends is at present attained. Oper-

in the performance of legitimate duties, sometimes
negligently, and arriving trains are blocked by the
absence of orders, or venturc ahead with disastrous
results, aud even when signals are sct against engi-
neets, they fail to see them. .All operators posscss,
with the despatcher, equal control of the line and all
apparatus actuated thereover, thus permitting such
apparatus to be governed by irresponsible persons.
The principal objects of my invention are to obviate
these difficultics and to provide a simple and reliable
system by which different signals muy be controlled
over & single line circuit to individually wurn, for
example, operators and engineers, and by which the
train despatcher or other authorized sender may solely
exercise this control and may receive at will a return
signal indicating the successful performance of the
selective operation. This syatem i8 so organized that
it may be quickly applied to & line without modifica.
tion of the existing apparatus. : :
A further object of the invention is to provide means

perform some other act directly

upon the train signaled
and also render it possible

for persons not operators to

["receive directions from a distant station and
thereto.

to respond

In the actompanying drawings, in which similar
characters designate like parts throughout the several
views: Figures 1, 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. Tig. 4 is a similar view of & purtion of the
aystom applied to the securing of direet communica-
tion with a train, Fig. 5 is a perspective view of the

‘primary controlling mechanism’ situated at each sta-

tion. TFig. 6 is a sectional detail showing the step-by-
step actuating mechanism thercof. Fig. 7 is a similar
view of the disk, rotatable contact and dial. Fig. 8
is & mectional detad] of a second pair of contacts. Fig.
9isa detail in side elevation of the locking mechanism,
Fig. 10 is a top plan view of the secondary, controlling
mechanism. : Fig. 11 is a side elevation thereof. Fig.
128 a transverse sectional detail taken ad jacent to the
contacts of the audible signal circuit. Tig, 13 shows
the contacts of the visible signal circuit and more
closely associated elements in elevation. - Fig. 14isa
top plan view of the return signal mechanism. - Fig.
15 is & side elevation thereof. Fig, 16 is & perspective
view of a portion of the detent.
view of another portion of said detent and
ating fly of the clock work. - '

Referring particularly to Figs. 1,2 and 3 the numeral
20 designates & main line or conducting circuit which

the codper-

-may be grounded at its extremities, but which, in the

present instance, is shown as a full netallic circuit in-
cluding a return conductor 21. This line connects a
plurality of stations, '\there being three here shown and
designated by the characters A B C. The system is ar;
ranged for telegraphic transmission, and particularly
for the control of train or cay movements from the de-
spatcher’s office, which is at the station A, there being
here a battery 22 or other source of electrical encrgy
connected in serics with the limh 20 of the line. Each

“station is provided with the usual key or transmitting

nféans 23 which in its inactive position is open, the cir-
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Fig.'17 is o similar -
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cuit being kept normally closed by a switch.24, In -

the line at each statjon is algo 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

loeal circuit includes a sounder 29, a battery; 30 and the

winding of a primary signal-controlling apparatus 8-

which I prefer to term a “telelneter.””
One'embodiment, of the apparatus S is illustrated in

Figs. b to 9, inclusive. Here a basé 31' has mounted -

upon it an electro-magnet 32, the coils of which are
connccted in the circuit 28, and codperating with this
magnet is an armature 33 carried by 2 lever 34. TlHis
lever is trunnioned upon a yoke or double. standapd 85

100

105



rising from the base, and is forced upwardly by a spring |
36 which brings the lever into contact with its back
stop 36*. An adjusting screw 37, having ita 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 standard 41 lixed
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 mem-
ber'43. Supported adjacent to this brush, it being con-
veniently carried by the stendard 41, is a disk or plate
" 44 prefersbly of insulating materisl. Near tho pe-
riphery of the disk is mounted & 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 differcnt circumferen-
tial positions about the disks at the various stations so
20 that the angular distances between them and the
- brushes, which occupy the same initial positions at all-
stations, are different, and these pins are s0 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 & 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 numeraleg eprresponding to the
. line stations and“thus indi tirg .which contact pin
30 thereof has been reached. . - B
Situated adjacent to the’ léver 34, conveniently
mounted upon the back stop standard but insulated
therefrom by  block 48, is s contact spring 49 having
an inclined end portion 50 with which codperates &
stud 51* projectii;g Irom the end ‘of the lever. Upon
the oppoeite side of the block is a companion contact
- spring, 51. Secured to the opposite extremity of the |
- spindle 40* from the dial is & stop arm 52 and adjscent
 thereto upon the base of the teleméter is mounted an
electro-magnet 53, the armature 54 of which js retracted
by its supporting epring 56 to bring a stop projection |
56 rising from its free end into the path of the arm 52.
- When the armiature is attracted by the niagnet, its pro-
jection 56 is.withdrawn from coaction with the stdp
arm, leaving the spindle and tl:e brush 43 free tp rotate.
These slementa constitute a locking mechaniam for the
controlling apparatus. - '
. The conductive relation of the elements of the con-
.. trolling apparatus § will be clear from a consideration
80 of any one of the disgrams in Figs. 1, 2and 8 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,.51 are in aeriea'ig.a second local-
"+ circuit 87 provided with g battery 58 and containing

10

15

.8,5

“

4

stop when the operating stud

85 the winding of an electro-magnet 59 of a sccondary con-
- trolling mechanism §’. . '
The secondary portion of the controlling mechanism
is more particularly illustrated in Figs. 10 to 13, inclu-
sive. The magnet 69 is mounted upon g base 60-and
has an armature 61 from which cxtends' 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, herk shown as s clock work
with portions of the train omitted, and including a
%6 spring 65 having its spindle 66 provided with a finger |

60

870,622

piece 67 at the frunt of the hase.’
its force to turn the fly agninst the
when the latter is withdrawn by the
it at a predetermined mte, A contact controlling
device in the form of an insuluting disk 68 is fastened
upon the spindle between the clock work and the
finger picce. Situated in proximity to the disk are two
séts of contact springs, each armnged in two pairs, one
set including puirs 69 70 and 71 72, and the other com-
prising the pairs 73 74 and 75 76, 'The springs 60 and
7L are sepanated by insulating material 77 and these
pairs are brought into conction by a cam projection 78
extending along the circumference of the dixk 68 at the
front f.ce apd pressing aguinst the inner spring 70.
Contact between the pairs 73 74 and 75 76 is effected
hy 8 stud 79 extending mdially from the disk and wedg-
ing between the springs 735 and 76. In the present
form of apparatus the contact aprings aud their operat-
ing cam and stud bear such a relation to one another
that codperation between the first set will oczur 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 s rotation and finally the pairs
of the last set will be brought together as the disk
approaches the end of its tavel, it coming to u positive
is between the aprings,
by & lateral projection 80 which strikes o relatively
fixed projection 81, here illustrated gs carried by the
frame of the clpck 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 69 70 serve to
clo a local circuit 82 including an clectrically oper-
ated bell or audible signal 88 and fed, from.a section of
the battery 30. Contacts 73 74 control s local circuit 84
in which is an electrically ‘actuated mechasism con.
sisting of some convenient type of semaphore or other
visual signal 85 and a battery 88. The contacts 71 76
are multiplied together and connected by a conductor
87 to & portion of the circuit 57, l,hun placingfupon them
& potential from one 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

This spring excrts
exténgion 62, and
armature to rotate

70
75
80
8
90
i 95

100

105

| mechaniam of the primary controller back to the circuit

57 of the battery 58. The opposite terminal 84, 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 &
motor mechanisin conveniently furnished by clock
work 97, different parts of which are here illustrated,
which includes axpring 98, a (ly 99 and an intermediate
spindle 100. Fast upon the spindle is a disk 101 pro-
vided with a scries of peripheral depressions scparated
Byprojections 102.  The edge of the disk and the pro-

115

120

125

 jections maintain codperation between o spring con- .

tact member 103 and o contact anvil 104, but when -
the depressions pass over the spring it is permitted 130
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_to leaye the anvil. The rotation of the disk 101 is

controlled by an escapement which may comprise a

- ‘pair ofmtuds 105 106 projecting from the front and rear

~ prpvided . one extremity with a slot 110 to receive

10

of the disk, respectively, and a cobperating compound
detent 107. This detent has a main portion 108 piv-
oted- upon a bracket 109 to move ‘horizontally, and

the reduced extremity 111 of the armature 112 of mag-
net 9. The armature, when released by the magnet,

is retracted to swing the detent to the poeition shown
in Pig. 14 by s spring 113 connecting an angular ex-

. tension 114 from the armature to an adjusting screw

16

20

115. The. portion 108 of the detent has opposite per-
forated lugs 116 116, upon which .is pivoted an-inde-
Pendently movable detent portion 117. This second
portion straddles the edge of the-disk 101, 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 117 is also provided with
& comparatively long angular arm 120 baving s hooked

* extremity 121 which may engage-the fly 99, A spring
122 fastened to some. stationary portion of the instru-

25

30

ment contacts with the arm 120 near its outer end and
exerts its tension to tilt the portion 117 back to the
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 118 with an extepsion 123 from the por-
tion 108. When the armature of the return-signal
mechaniem is in its normally revracted position, the
book 121 engageés the fly, and the stud 105 rests upon

-the arm 118, and the disk oceupics the position in-

v. .'5

" detent is swung outwardly, carrying the arm 118 from .

dicated in Fig. 15 of the drawings, the unbrpken por-
tion of iits periphery holding the spring 103 upon .the
anvil. When the magnet 96 sttracts its armature, the

beneath the stud 105 freeing the disk: This leaves

the portion 117 of the detent at liberty to be raised.

40

by the action of the spring 122 releasing the y, On
account of the point of engagement of these last-named

- - elementa the spring acts upon & lever of considerable

length and resdily overcomes the frictional resistance
to disengagement. The disk is then fotated by the
‘cdock work to advance the depressions in its rim over
the spring 103. After the depressions haye passed
the epring, the stud 106 résches the srm 119 w\hich now
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

-until the arm 118 contacts with the extension 123

when the entire return-signal mechanism is brought
to » stop. Upon the retraction of the armature, the

-disk is agrin-released and turns through a small angle

;5

. the force with which the studs are pressed against said’
arms, and renders the releasing movement of the de- |

5

or until engagement is effected betwien the stud 105
snd the arm 118, the action being similar to that just
described. Theé mechanism is now ready to send &
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 operstion is
insugurated by the conjoint action of the arm 122 and
the fly, and the mechanism is thua 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

.trolling mechanism are closed|

K:

tent therefrom easier. The. return-signal mechanigm
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 127 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 ecir-
cuit appearg in the diagrams. The signaling couple
is insertedin the conductor 20, and in consequence

the spring 303 when it rises from the anvil, breaks the

.line and sends thercover a code signal governed by the
-length and spacing of the depressions, while the com-

panion pair are included in & 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 sid magnet, while the disk 101 is in
the position previously indicated, irrespective of which
terminal the armature 89 is in contact with.

"In Fig. 4 of the drawingg is best shown the elements
of the system which establish direct connection with a
train or car. The numeral 129 deeignateli -the track
rails and 130 a.portion of a locomotive carried thereon.
Carried at each side of the locomotive i a brush of
shoe 131 adapted to slide over conteet rails 132 located
inside the track rails and pweferably.extending for some
distance upon- opposite’ sides of each semaphore 85
The contact ruils are preferably higher than the track
rails to avoid interference of th hrushes with frogs and
switches. These rails 132 are bridged across the sema-
phore circuit 84 by conductors 133, they being 8o con-
nected that potential is put upon them by the battery
86 only when. the. contacts 73 ‘f4 of the secondary con-
Upon_the locomotive
this bridge circuit is comtinued 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
spring 139 is tripped when the armature i§ attracted
and closes by a contact 140 a local circuit 141, in the
Ppresent instance including a battery 142 and a signal
bell 143, ) . :

Assuming that the systen here shown is to be utilized
for trdin despatching and that the despatcher’s office
is station A, this has been illustrated &s equipped with
my complete apparatus, although this might not be
necessary or desirable. 1t has in addition a pole-
changing switch 144, by wlich the connection of the
main battery .22 with the line may be reversed at will.

80

85

90

95

100

105

110

115

120

For' the ordinary transmission of messages, the de-

spatcher or any operator may break the line at his
switch 24 and then by meany of the key 23 set up cur-
rent impulses forming the character or characters dis-
tinguishing the particular station with which he de-
gires to communicate, In this embodifnent of my in-
vention these current impulses are generated by the

125

130




10

15

20

a4

presence or absence of current upon the lin_q,' although
the system would be’ applicable to organizations oper-
ating by increase or diminution of a continuous cur-
rent. All the relays and sounders of the system oper-
‘te in a well-known manner, and if the called operator
responds reciprocal transmission of meseages muy pro-
ceed. At this time the pole-changer is in _the.upposite

position from that illustrated and the armature 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 telemetdr is locked by the re-

tracted armature. . The return-signal mechaniam is in-

sctive, for although the contact at 94 is closed, the cir-
.cuit of the iagnet 96 is open at both pairs of contacts
7172 and 75 76. The release of the locking mechan-
ismn 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 complotes the circuits,

" including conductors 57 88 and 93 through the magnets

25

30

35

53 and current flows from the batteries 58 attracting

‘the armatures and unlocking the telemeters. The"

switch 24 is now again opened and the key 23 de-
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 #ontrolled by its neutral relay
25, and its pawl advances the associsted brush 43 to
& point opposite the succeeding numetal of the dial 48.
At one of the stations, provided tltere are ns 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

- spring 49 so that this is permitted to separate from its

40

companipn contact, thus opening the local circuit 57,
and consequentlyno current flowstherethrough. 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 1.3

.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 imprilses are 8o short that the self induc-

50

tion of the winding of magnet 59.and the reluctance of
its cores are not. sufliciently overcome before the cir-
cuit 28 is again closed, resulting in the opening of the

" circuit 57, a8 previously indicated. Asa consequence

8%

the armature extension 62 is not withdrawn from the
fly 64 of the clock work, and the associated gignals are

- nut operated. This effect of electro-magnetic ivertia

60,

65

may also be aided by the proper adjustment of the ten-
sion of the springs of the telemeters. When the de-
spatcher sces thn‘t 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
synchronisih by their actuating machanisms he knows
that the brush 43 and the pin 46 ut said station are in
contact. He riow-allows his key to remain open for a
greater interval. This time change in the character of

'3
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the impulses is such that current from the battery 58
flowslong enough through themagnet 59 to withdraw 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 G0 seconds fora
complete revolution. The sending operator therelore
knows that he Tas only to leave the line open, say, 45

‘seconda for the cam projection 78 to have passed over

the contacts 69 70 and 71 72, and the stud 79 to have
reached the contacts 73 74and 76 76.  Alteran 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 cifeuit 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

sécondury controlling mechanism to its initial position
by the finger piece 67, thus stopping the bell and also
preparing the apparatus for another call,

1t should be noted that as the secondary controlling
mechanism is arranged, even if the character of the
essage transmitting impulses is such as to cause the

magnet 59 tc be sufficiently energized to release the
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clock work of the sccondary controlling mechanism so )

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

must move to reach the contacts 69 70. The operator
sceing 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 thé circ » 28 through the manipulation of the
despatcher’s key must take placo when the brushes 43

100

sre at the-sume angle, this representing but a alight
Fortion 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
thercfore minimized, - ’ :

108

In event of the called operator x\mt angwering the .

despatcher may determine whether the system is op-

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

ferring the armature of the polarized reluy to the ter-
minal 94, Now the contacta 71 72 are always closed
with their. companion contacts; and a circuit is com-
pleted for the buttery 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

110

are closed, the despatcher
shifts the- pole-changer to'its initial position, trans-

115

120.

pysition, and prepare the mechanism for another an- .

swer-back signal.  The clock work must, of course, be
wound at suitpble intervals. 1f upen getting this re-
turn signil he finds that because of a departure of the

‘telemeters from synchronism or for any other reason

he has signaled the wrong stalion, the despatcher bas
cnly to operate his key 23 for & sufficient time to insure

125

130
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all the arms 52 of the telemeters reaching the locking
projections 56 which are now raised. It will then be
certaif 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 alled operatordoes
not turn back the disk 68 it continues to advance until
the projection 81 arrests it. Then the stud 79 will close
the coutacts 73 74 completing the semsaphore circuit 84
snd setting said semaphore to arrest or control train
movements Upon approaching the ignal sct 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 73 74. This coms
pletes the local train circuit 141 and gives the engineer
# 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 other'operations, 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 manner
as described in connection with the vperator’s audible,
the closing of the contacts 75 76 simultaneously with
the semaphore contacts 73 74 will establish the same
return-signal circuit and the verif ving answer-back
similarly tranemitted. 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 té get the return signal for this second sta-
tion thg despatcher would again relcase the mechanisin
of the first station by -the movement of its polarized
relay, afid a jumble of siguals would result were it not
for the path muintained for current by the contacts 124
125 independently of the terminal 94, while the soc-

ondary controlling mechanism is in jts 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 heen opcned in its
contacts 71 72 or 75 76. Then the consequent move-
ment of its detent causes the cam 127 to open the

,guard conductor 128,

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 cnabling the despatcher’s office exclu-
sively to call a distant oi inattentive operator, or this

failing to perform signaling operations which will pre-

vent his ahsénce from resulting in uncontrolled and
perhaps disasirous train movements, and {furthermore
the despatcher can always verily the correetness of the
operations, and if these are found to be at fault cau
protuptly bring the systcm into proper action. In ad-
dition my system furnishes a means for comnmunica-
tion between the despatcher’s oflice and empluyecs
who are not telegraph operators, as, for instance, train
conductors  The apparatus peculiar to & station may
be et up in a pole hox or any other convenient sheltor
by a siding and trains stopped by the associated sema-
phore. Then the crew may signal their presence by
the return-signal mechanisim and receive orders by not-
ing the position of the tlemeter hand at certain nu-
merals upon ity dial in accordance with a definite code.
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- Theee orders, being received they may be acknowl-

edged by another anewer-back signal.
While I have dexcribed a particular form and appli-
cation of my system it will be-clear that these may be

varied widely without departiug from the spirit of the 70

invention. .
Having thus described my invention, I claim:

1. A signaling system, comprising a conducting circutt,
menns fir transmitting current Impulses of different char-

acter over the clrcult, and signal-controlling apparatus, 70

operable only by certaln of the impulses and including pri-
mary and secondary rotatahle contact mechanisms.

2. A signaling system, comprising & conducting circnit,
means for transmitting current impulscs of* different

length over the circuit, and slgnal-controiling mechanism 80

operable only by the longer of the impulses.

3. The combination with a main cireult, of trunsmitting
means, a local'slgnalvcontrolling circulit, electro-magnetie
mechanism assoclated with the maln cirenit and baving a

movable actuating member, and a rotatable contact mem- 85

ber controlling the local circuit, gald local elrcuit being
closed upon one movement of the actuating member and _
opening on its reverse raovement. i

4. The combination with a main cirtult, of transmitting

means, o local signal-controliing circult, electro-magnetic 90

mechanism assoclated with the main circuit and having a
movable actuating member and g plurallty of pairs of con-
tact members included in-the local circult, said local cir--
cutt being closed at one pair of contacts for each moveincnt

of the actunting member and at another pair of contacts 95

only for certain of such movements.

5. A signaling system comprising a conducting clreuit,
means for trausmitting current impulses of different length
over the. circult, primary controlling mechaniem assoclated
with said cireult, 8econdary controlling mechanism under
the Influence of the primary controlling mechanism and’
belng coutrolied only Ly the longer of the Impulses, and a
#lgnal operable hy the secundary controlling mechanism,

6. The combination with a vonducting circult, of trans-

100

mitting” means, primary controliing mechanism operable 105

by the traunsmitting means, seeondary controlllng mechan-
Ism provided with motor means which may 1. relensed by
the primary controlling mnechanism, and a signal operable
by the travel of the secondary controlling mechanism. °

7. The combination witl n- condueting cireult, of trans-
mitting means, primary controlling mechanism operable by
the transmlitting menps, secondary controlllng mechanism
under the influence of the primary controlling mechanism,
and audible and visual signals successively operated by the
controlling mechanizm, . . .

8. The combinatlon with a cm{ductlng cirenit, of trans-
mitting means, controlling’ mechanism under .the nfAu-
ence of thé transmitting means and having a traveling con-
tict member, a signal governed by the controlling mechan-
ism during the travel of said contact, and a second slgnal
operable at the end of {ts travel.

9. The combination with n conducting cireuit, of trans-
mltting means, controlling mechanlam under the influence
of the transmitting means and having a teavellng contact

operating member and two relatively fixed contact devices,

one of said fixed contact devices helng operable for a con-
slderable time by the traveling member and the other of
which ls‘,vsltuated at the termination of travel of the con-
tact operating member, an andible signal operated hy the.
coaction of the first-named contact device and the travel-
Ing member, and a visual slgnal operithie by the arrival of
the travellng mewber at the termiual contact device,

10. A signaling system comprising a main lne, current
transmitting means included thereln, electro-magnetic
mechanism associated with the main line, a travellng and
2 relatively fixed contact member, the latter belng ad-
vanced by the electro-magnetic mechaniam, a local circult
Ineluding sald contacts, and rotatable signal-controliing
mechanlsm connected In the local cireult, .

11. A signaling system comprisiug o main line, current
trauamitting means included therein, electro-magnetic
mechanlam assoclated with the main line, n travellng and
1 relatively fixed ‘contact member, the latter being ad-
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vanced by the electro-magnetic mechanism, a loes! ‘etrcult

including said contacts, and signal-controlling mechanism .

connected In the local circult and having motor means re-

-leased by the closing of the contacts.

2. A train-despatching systemn comprising a line cou-
ductor provided with stations canch having telegraphic
transmitting and recefving instruments, signal-controlling
mechasism at a plurality of the stations governed by the
operation of a telegraph - transmitting Instrument, and
menns situated at fewer than the whole number of atatjons
and being Independent of saild governing transniitting In-
strugugnt for rendering the controliing mechanban opera-

“tive.”

1. A signaling system comprising a mnlnAllne provided
with & plurality of stations, slgnal-controlling mecha:nism
at each station; n'lock for each of the controlling mechan-
isms, and means xitunted at one of the xtntlons for re-
lensing the Jocks, snid means helng actuated over the same
portion of the ninin line axs I the slgnnl-controlilng mech.

.aulsm, hut by a current of differenc polarity.

14. A'signaling system comprising n conducting circult,
means for transmitting current impulses vver the circult,
Aignnl-controlliug mechanism and a locking mechanism
therefor assoclated with the conducting circult, meins for
varying the charncter of the fmpulses In one way to oper-
ai2 the locking mechanism, and in anaother wity to operate

- the nlnnll-co_ntrolllng mechanism.
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15. A sigonaling system comprising a conducting elrenit,
niéans for transmitting current Impulsex over the cirenit,
signnl-controlling mechbanixm and n locking  mechanixm
therefor ansoclated with the conducting circult, menns for
varying the directlon of current in the circuit to opernte
the locking mechanism, and menns for varylug the strength
of the current for operating the signnl-controliing mechan-
fsm, .

6. The combinntion with a conducting cireudt, of 2
source of electrienl energy and slgnal-controlling meehnn-
fam fncluded therein, an electro-mugnetic lock for the
slmml-«mlrolllnx mechanism, and means for reversing the
poiarity of the lource of clvctrlcnl energy to operate the
lock.

17. A signaling syxtem comprising a line clreult, a local
elrcuit, slgnal-controlllug mechanisiw ussociated with the
local elrcult, locking mdans for the shgnal- -controlling
mechanism, and n relay having its windlug included in the
line circulf nnd itx contacts included In the locul cireuit
with the locking means.

18. A signaling system comprising » line c-lr(-ull includ-
Ing & source of etectrical energy, a pole-changer and u clr-
cult breaker, n lacal ‘elreuit, a shiznal-controllinig mechun-
ism associnte@l with the locnl clrenit and heing opernble by
the circuit brouker, and n polarized relny lmvlm: ity wimdl-
Ing Included in the line circult and §ts"eontnetx In the
loeal circuit with the locking meuns and being responsive

-to the pole-changer to govern the locking mechanism.
19. The combination with a conducting clrault, of trans- .

mitting meauns, primary controlling mechanism operahie by
the tranminitting weans, secondnry controlling mechuuism
under the Influence of the prinmry controlling mechanksm,
a signal pporalile by the secondury controlling wechanism,
and an electro-maynetie lock for the primary controlling
mechanism,

20. The combluation with a condueting clreult, of trans-
mitting means, primary controlling mechanism opernble
by the transmitting menns, patnble secondary control-
ling mochanism provided with motor means nnd belng
under the influence of the primary controlling mechinnlism,
a slgnal operihle by the xecondary eonfrolling mechanisin,
an autematic return-siznal mechitnism governed by (he
sccondary controlling mechank=m during s rotation,

21, The combination with a conducting cireult, of tinns-
mitting means, primary controlling mechanism opernble
by the transmitting. mecuns, xecondary controlling mech-
anism under the Influence of the primary controlllng
mechanism and having a traveling member, a signal oper-
able by the sccondary controlling mechanism, and un
sutomatic return-signal mechanism operable by the sec-
ondary controlling mechanism at a plurality of points
in its travel.

22. The combination with a conducting elreult, of trans-
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mitting menns. controlling mechanism under the influence
of the trausmitting means, -audible and visual signals
successively operable by the countrolling mechanism, and
return-signel mechanism automatieally operable by the
operttion of hoth the andible and visual siguals,

23, The ¢ombination with a conducting cireult, of trans-
mitting means, controlling mechanism under the influence
of the tennsmitting means, audible and  visual blgnals
snecessively eperable by the controlling mechanlsm, and
refurn-signal  mechantsm antonmtically operable by the
aperation of hoth the nudible and visual signals und gOv-
erned by the controliing mechanlisin,

24, The combination with a conducting circuit, of sig-
nal-controlllng mechanian, o return- -slgnal  mechanlsm
soverned by the o controlling mechanism, nod independent
means for roverntng the return-signal mechanism,

25, The combination with a conducting cirenit, of sig-
nmul controllug  mechanism, n retuen-signal  wechanfsm
governed by the  controlllng wechanlsm,  Independent
meats for governing the veturn-signa) mechanism, and

nuwllirying the effect of the asf-named governing means.

26, The combilnation avith n condueting circuit, of sig-
nal controliing  meehnnism, 1 return-simal  mechanlsm
governed by the  controliing  mechanism, Independent
moeans for governime the return-signal mechanism, and
menns aszoefated  with the return- -sigunl mechanism for
nullifyime the effect of The lasg- n.nncd gaverning means
during the operation of the shenal by the coutrolling '
.nu-vluull\m

2700 signaling system comprlsing n mnduulng clr-
endt, slgnnl-controllime mechanism, a lovk therefor, a re-
turn-sdgonl mechanism, and means common to both for
governbyg the toek and retuen-sigual mochanism,

elreutty, xigual-cobtrolting mechanism, un eolec tro-magnetic
loek therefor and o returnsignal meehanism, all having
windings in the hent cirenits, and a relay provided with a
winding Included in the main clrcult and terminals in-
cludedd In the Joenl civeulix with both the lack and return-
signul mechanism, .

209, A signallng system comprising a conducting clrenit,
sgnal-controlling mechunism, i loek: therefor, n return-
hoslgnal mechanism, means common to both l‘pi'govemlng
the dock and return-slgnal mechanism, and means for nul-
lifying the effect of the governing means upon the return-
shenul mecelmism incertain poxitions thereof.

clrenlts, sigunl <controlling  mechunism, an clectro - mag-
netie lock therefor and a return-signal mechanism, all
having windings in the loenl cireults, and a rvelay provided
with o winding included In the main circuit and terminals
ineluded In the Jueal elreuits with botl) the lock and re-
turn-signnl mechanive, and with an armuature adapted to
complete more than one of =uid local clreults,

G410 A signaling system comprising o line clvenit, Joeal
cireulis, slgnnl-«-unlrulliu;: mechanism, an electro-magnetie
loek therefor and a retuen-signul mechanism, . alt having
windings in the loeal clreuits, a relay provided with a
winding Included in the malo cireult and terminals fn-
cluded in the local cirenits with both the: lock and return-
signal mechanism, and with an armature adapted to com-
plete more than one of sald loeal clreuits, and menns oper
able by the return-signnl mechanism for maintainiog the
cirandt thropgh fts windings Independently of the position
of the armature,

line having stations provided with keys in said line and
loent clrenlts associnted therewith, an electro-magnetic
cirenit-controlling  mechanism included in ench local cir-
cult and havimg o movable contuct operating member and
n plurality of relatively fixed concting contact deviees, a

viees, and a semaphore cireuit connceted with nnother
fixed contact devive,

33, A telegraph system comprising a main line having
statlons provided with keys and Hne relays, local elrcuits
governed by the reinys, signals ussocinted with said local

. circul¥s, and ‘e controlling mechanlsm for cach signal

mesis assochited with the return:signal mechanism for -

00 A signaling systemt comprising a dine civeult, loeal,

32, A tradn despatehing N)'len"oulnprlxlng a telegraph,

bell elrenit conmected with one of the fixed contact de-
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rotatable step by step and continually in one direction
upon the opening and closing of the llpe by a key.

34. A tplegraph system comprixing a main line having
stations provided with keys and lne relays, local circuits
governed by the relays, signals assoclated with sald loeal

circuits, and a controlling mechanixm 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-controiling contuets, all
of. which are closed when sald line ts open,

33. A telegraph system comprising a main line having
stations provided with keys and linc relays, loeal circuits
governed by the relays, slgnals associated with sald locai
circuits and a controlling mechanism for ench signal
rotatable step by step and continually in one direction
upon the opening and closing of the line by a key, cach of
said controlling mechanisms being pravided with a rota-
table contact operating member and a compgnion contaet
differently situated at each of the stations.

36. A telegraph Rystem comprising a main ljue having
stations provided with keys and lne relays. loeal clreulty
governed by the relays, signals associated with said loeal
circuits, a controlling mechanism for each xignal rotatabie
step by step and continually in one direction upon the
opening and closing of the line by a key, énch of sald con-
trolling mechanisms being provided with n rotatable con-
tact operating member and & companion contact differently
situdted at each of the stations, and nn independent ¢on-
tact device for cach controiling mechanism.

37. A telegraph system comprisiug n maln line having
stations provided with keys and line relays, loeal civenfts
Koverned by the relays, signals associated with safd loeal
circuits, a controlllng mechanism tor each sigoal rotatahle
step by step and continunlly in one direction upon the
opening and closing of the Hne by a key, ench of snid con-
trolling mechanixms being provided with a rotatuble con-
tact operating memher and & companion contaetl differ.
ently sitnated at ench of the stations, an independent con-
tact deviee for each controlling mechanism, (he contaits
under the influence of the rotntable wember heing operible
onee for cach complete rotption, and a Reomd st of con-
tucts operable for each step of the

38, A train despatehing E¥stem comprising o wmain Tine
having stations, once of which ix Appropriated to (o gse
of the traln despatcher, keyx and fine volays at the x{n-
tions, loenl circulix Roverned by the relays, signaly gsso-
clated with the locat ciranits ot 2 plurality of the <.
tions, controlling mechanixin for each xignal, an electro-
magnetic lock for the controfling inechanizn, and menns
situated at the traln despateher's siation only for oper-
ating the lock. .
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eontroliing mechanism,

7

[ J9. A train despatching system comprising a maln line
having statlons, one of which is appropriated to the use
of the train despatcher, keys and line relays at the sta-
tlony, local cirecuits governed by the relays, signals asso-

, clated with the loen! circuits at a plurality ot the stations,

controlling mechanism for each slgnal, return-ciznal mech-

anlsm associnted with each controlling mechanism, and
meins situnted at the train despateher's stntion only for

l permitting the sending out of n-return signal,

40. A train despatehing system comprising i main line
hnving stations, one of which s approprinted to the use of
the train dexpatehor, Keys and line relays at the stotions,
lveal elrenits governed by the reluys, signals assoclated
with the local clrenis at a plurality of the stations, pri-
mary simml-mntrnlllng mechanism respousive to the key
of the train despatcher, and motor-driven controlling. meeh-
ankzm released by the primary vontrolling mechanism and
xerving to opernte the signal.

41\ railway slgnaling sy<tem comprising a conducting
line provided with g plurality or stations, controlling
mechanism at a statlon Included In 2 loeal cirenit, rela-
(i\'cl,\';‘)xl-d slgnals operabie by the coutrolling mechanism,
and electro-maguetic mechanism movable with trains and
heing dependent for jts operation upon the closure of said
loeal cireuit by the controtling mechanism.,

42, A raflway shenading system comprising n conducting
tine provided with a plurality of stations, controlling
mechanlsm ot n station Ineluded In n local circuit, rela-
tively fixed =ignals operable therehy, contact rajls associ-
ated with the xixvals and helhy connected with the loeal
cireuit at a station, coutinuations of said station cireuit
sltunted upon a teadn, a local train clrenit woverned by the
combined station and track cirenit, and an electro-magnetie
mechanizm in the local traln elreuit,

43, A ratlway rbmaling system comprising a couduceting
Tne provided with o pluratity of stations, controlling mevh-
anlsm at one station fncluded in a loeal setreait, rela-
fively xed wignaix operable thereby, contact rafls usso-
einted whik the shnals and being connected with the joeni
vireult at a station, continuations of said station cireuit
sltunted upen a feain, conners I the controling weehnu-
Iy ineluded in the combined station and train, and olve.
tro-magnetic mechanism assoclated with sald combined cie-
l cult and governed In the cuntaets, )

fu testimony whereo! 1 have aflixed my signuture, i

. bresence of two wittesses,

. wiLLapb?hi. Grraan
Witnesses ¢ ] o

. I Brownw,

Jay B. Crawroxp,
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