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To all whom 1t may concern:

Be it known that I, Ara P. RIcKMIRE, a
citizen of the United States residing at Wa-
terloo, 1n the county of Blackhawlk and State
of Iowa have invented certain new and use-
ful Improvementg in Klectric Signal Systems
for Railways; and I do declare the followi Ing
to be a full, clea,r and exact description of
the mventlon such as will enable others
skilled in the art to which it appertains to
make and use the same.

My 1nvention relates to electric smnahno
systems for railroads and has for its ob]ect
to provide a simple and eflicient system of
this character which will prevent head on
and rear end collisions, which will prevent
collisions at crossings of electric or steam
roads and which will prevent trains from
lunmng into open switches.

Another object 1s to provide means where-
by such collisions are prevented by electric-
a]ly operated devices 1n the cab of the engine
of a moving train which will shut off the
steam from the engine, put on the brakes
and ring a bell of warning for the engineer.

Anothe:r' object is to pr ovide means where-
by signal lamps and semaphores will be oper-
ated at crossings, particularly electric cross-
ings and Wherebv the electric car will be de-
railed 1f the warning of said signal Lunp or
semaphore 1s not heeded.

VVlth these and other -objects in view the
invention consists of certain novel features
of construction, combination and arrange-
ment of parts as will be fully explained and
particularly pointed out.

In the accompanying drawings, forming
part of this specification: Flgure | is a dia-
grammatic view of my improved rallway
swnal as applied to a single track railway;
Flg 2 1s a diagrammatic view of the mechan—
ism and connections inside the engine cab;
F1ig. 3 1s a diagrammatic view showing 2
steam rallroad crossing equipped with my
systenm ; F1g. 4 1s a diagrammatic view show-
ing a double track electric road crossing, a
single steam track road, the crossing being
equipped with my mgnal system and the
electric road being provided with derails;
Fig. 5 shows an elevation of a trolley pole

provided with conductors for use with my
system ; F1g. 6 1s a view siumilar to Ifig. 4 but
showing a double track steam road crossing
a double track electric road.

Referring particularly to Fig. 1 there is

by a su

shown a railway track with an electllcally
continuous rail 1, the sections of which are
suitably bonded to form a continuous electric
conductor, and the sectional rail 2 divided
into sections 3, 4,5, 6 and 7 which may be
of any number accordmﬂ to the length ot the
track and the distance ap‘ut the trains are to
be kept. The rails 1 and 2 comprise the rail-
road track proper which supports the train.
On each side of the track are the auxihiary
rails 8 and 9, the rail 8 being divided into
blocks 10, 11, and 12, and the rail 9 being
divided into blocks 13, 14, 15 and 16. On a
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double track railway one auxihary rail will

be used for each of the two tracks, in which
case the connections would be exactly the
same as in Fig. 1 with the omission of either
of the &uuhmy rails 8 or 9 and their respec-
tive electric connections. The diiferent sec-
tions of the various rails are insulated from
each other in any suitable manner as indi-
cated at 17. Each section of the rail 2 of
which the section 5 is an example is connected
itable conductor 18 to one terminal of
an electric current generator preferably a
battery 19, the other “terminal 20 being con-
nected to the continuous rail 1. To each
section thus provided with a battery and
connections is connected by means of a con-
ductor 21, one end of the coil of an electro
magnet 29 of a relay, the other end of the
coll being connected by means of the con-
ductor 23 to the continuous rail 1, whereby
1s- completed a circuit ifrom the battery 19
through the conductor 18, the rail section 5,
the conductor 21, the coils of the electro
magnet 22, the conductor 23 the continuous
ail 1, the conductor 20 back to the battery

The current of this circuit energizes the
electro magnet 22, and the electro magnet,
when thus energized, draws toward it the
pivoted armature 24, Wheleby one terminal
of the battery 25, or other suitable current
generators is by means of the conductor 26
the contact 27, the armature 24, and the
conductors 28 and 29 connected to the sec-
tion 15 of the axuiliary rail 9 or section 10 of
the auxihary rail’'8. The other terminal of
the battery is connected by means of the
conductor 30 to the continuousrail 1. When
the connections are thus made there is a dif-
ference of potential between the sections 15
or 10 and the rail 1 which will cause a current
to flow through the suitably arranged appa-
ratus presently to be described. gVVhe.‘tlﬂrle
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rails 1 and the section 5 are connected by a
suitable conductor as the wheels and axle of
an engine or car sald suitable conductor con-
ducts the current of the battery 19 and thus

short cuwrcuits the electro magnet 22 of the
relay, deénergizing the electro magnet 22
dropping the armature and thus br eaking
the circuit from the battery 25 to the sec-
tions 10 and 15. When this circuit is thus
broken it is obvious that there will be no dif-
ference of potential between the sections 10
or 15 and to rail 1, to cause the current to
flow through the apparatus in the engine cab

herein before mentioned.

I will now proceed to describe the appa-

-ratus in the engine cab.

Kig. 2 15 a cross sectional view of the track
just described showing the rail 1 and the sec-
tional rail 2 the auxiliary rails 8 and 9, the
wheels 31 and axle 32 of the engine and a dia-
orammatical representation of the electrical
a,pparatus in the cab. The auxiliary rail 9
1s engaged by the contact 33 to which 1s con-
nected the conductor 34 connecting with the
end of the coil of the electro mag net35. The
other end of the coil of the maonet 35 18 cONn-
nected by the conductor 36 to axle 32 and
thence through the wheel of the engine to the
rail 1, thereby forming electrical connection
between the rails 1 and 9 thr ough the coils
of the electro magnet 35 to energize said elec-
tro magnet and cause 1t to attr act the arma-
ture 37 if there be a difference of electrical
potential between these rails 1 and 9. When
the magnet 35 1s deénergized the armature
37 1s dropped to the position shown in dot-
ted lines, thereby allowing to lower the
welght 38 which will by means of the cord or
chain 39 turn the throttle 40 and the brake
valve 41, the parts 37, 38, 39, 40 and 41 tak-
g the pOSlthIl shown by the dotted lines
Wheleby the engime will be stopped. When

the armature 37 is thus dropped 1t engages
the contacts 42, and 43, thereby completmﬂ 2

circuit from the battmy 44 through the con-
ductor 45, the contact 42, the armature 37 J
the contact 43, the conductor 46, the eleetric
bell 47, the conductor 48 back to the battery
44 Wheleby when said armature is dro )pul
the electric bell rings, until the armature is
restored to the p081t1011 shown 1n the solid
line. The armature 37 1s also provided with
an extension 49 with a striker 50 on the end
thereof. Said striker rings the gong 51 of
the electric bell 47 when the armature falls.
There 1s also provided a shoe 52 which may
be let down on the licht rail 85—the use of
which will appear hereafter. This shoe is
by means of the conductor 53, connected to
the terminal of the battery 44,, the other ter-
minal being connected to a switch by which
connection may be made through the conduc-
tor 55 to the frame of the engine and thence
to the rail 1.

Now will be explained the operation-of the

tions shown in I-* 19,
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system as so far described, after which the
more complicated applications will be ex-
plained.

A train orengine provided with the connec-
2 will, when in the block
C and moving toward the block B, estab-
lish the electrical connection from the sce-
tion 15 through the relay 36 of another tram
to the rail 1 as has been e\pla,uwl If the
block A 1s elear, the current of the bhattery 19
will cause the electro magnet 22 to attract
the armature 24 whereby tho battery 25 will
be electrically connected to the section 15
and the rail 1 so that the current will {low
through the relay 36, whereby will be held all
the palts 37, 40, and 41 of Ifig. 2 in the nor-
mal pos:ttlon as in the solid lines. If theve
be however a train or car m block B the bat-
tery 19 will be short circuited as explained.
the armatures 24 and 37 will dvop, the striker
50 will strike the gong, the electric bell 47
will ring, the throttle will be closed and the
brakes will be put on as explamed, thus
bringing the train to a stand 9.1111 1f the en-
ome 1s 1n the block A, headed toward the
block B the shoe 33 will contact the section
10 and the action will be the same. It is
thought that this will be understood without
further explanation. The blocks A, B, and
O are examples and the whole or any number
of blocks on the line are to be equipped 1n
like manner.

Now will be described my system as ap-
plied to a switch to give warning when the
switech 1s open. In I

1. 1 18 shown a side
track 56 having any well known or durable
switeh conmected with the main track.
this switch the section 6 has a portion 57
thereol msulated ps at 58, said portion being
also insulated from the section 6 and from the
section 59 of the side track. The switch rod
60 18 provided wnh an electrie switeh blade
51 adapted to be received by the spaced
blacde 62.
electric connection will be made througeh the
blades 61 and 62;-the conductors 63 and 64
avound the insulated portion 57.  When the
switeh 1s open electrical connection between
the primary battery 64’ of the section 6, and
1ts relay 65 1s broken, thus dropping the ar-
mature as will be understood. The arima-
ture 66 will also be dropped as the result of
bemmg short circuited I)T 2 train, precisely as
ex_plmnul of the armature 24. The sec-
tion 67 of the side track 56 1s connected 'I i
the conductor 68 to the section 6: the rail 6
18 connected to the rail 1 by the {;11([11(tm
70 thus making the side track 56 a part of the
block (. The section 67 is insulated from
the rest of the rail 59 by insulation 67/. The
object of this section and its connections is to
pr m"ent side swiping.

Fig. 3 shows my system applied to tl 1all-
way crossing. The (‘{Jlltlﬂll()u% ratls 1, 1 ave
bonded as described of F 1. 1 and are }.)n]u._i.{rui.

oy
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together, the sectional rails 2—2 are divided | 95 to one end of the coil of the electro mag-

into sections 71 to 78 as shown. The usual

auxiliary sectional rails are also provided.

"net: The armature has its halves 92 and 922

! separated by insulation. The other end of

The battery 79 is connected to the rail 1 and ! the coil of the electro magnet 96 is connected

the section 72 and the section 72 1s electric-
ally connected to the section 73, as shown.
The one end of coil of the relay 80 is also elec-
trically connected to these sections, the other
end being connected to the rail 1, as clearly
shown and easily understood without further
explanation. When these sections 72 and 73

are charged by the battery 79 the armature

of the relay 80 is drawn up so as to make elec-
trical connection from one terminal of the

battery 81 with the section 82 of the auxil-

jary rail when either is connected by means
of the conductor 83 with the switch 84 on the

opposite sides of the tracks, the other termi- |

nal of the battery 81 is connected to the con-
tinuous rails 1. If a train is in either block
A or B the battery 79 is short circuited and

connection from the battery 81 with the sec-

tions 82 and 84 is broken so that when a train

crosses into either section C or D the arma-
ture 37 in the engine cab is dropped thus
ringing the bell and stopping the engine. If
the engineer in block B wishes to signal to the
train 1n either block C or D to proceed, he
can lower the shoe 52 upon the light rail 85,
whereby connection will be established be-
tween the battery 44 in the engine cab and
the relay 80 by means of the parts 53, 52, 89,
the conductors 86 and the independent coils
862, the parts 54, 55, 36, 32, 31, 1 and the
conductor 87. The independent coils 86* do
not have any connection whatever with the
other coils of the armature. Such a connec-
tion will cause the relay 80 to make connec-
tion between the battery 81 whereby the sec-
tions 82 or 84 will be charged, the armature 37
raised and the engineer in block C or D noti-

~fied to proceed.

- For the sake of clearness I have omitted
the description whereby the engineer 1n
blocks A or B (Fig. 3) is warned of the ap-
proach of the train in blocks C and D, but
connections are as in Fig. 1 and 1t i thought
may be understood without further explana-
tion. B |

- Tig. 4 represents a double track electric
line having continuous rails 87 crossing a
single track steam road, having the continu-
ous rail 1 and the sectional rail 2, and the
auxiliary rails 8 and 9. '

" Fig. 6 shows a double track electric road
crossing a double track steam road. The de-
scription is the same for both figures except
that Fig. 6 shows the conductor 1% connect-
ing the continuous rails 1—1. The battery
88 has one terminal connected with the sec-
tion 89 of the rail 2 and the other connected
to the continuous rail. The section 89 1s

912 the armature half 922  the conductor 93,
the section 94 of the rail 1, and the conductor

' by means of the conductor 98 to the con-

tinuous rail whereby the circuit back to the

- battery 88 is completed by means of the con-

ductor99. When thiscircuttisthuscompleted
and there 1s no short circuit the armature 100
of the relay 97 engages the contact 101, a cir-
cult is formed consisting of the battery 102,
the conductors 103, the coils of semaphores
104 to be described, the conductor 105, the

contact 101 and the armature 100 back to

' sald battery 102. . When the current ilows
' through this circuit the semaphores 104 are

set to show that the crossing i1s clear, and
when this current does not flow the danger
signal is given. When contact 1s made be-
tween the armature 100 and the contact 101
connection is also made between one terminal
of the battery 102 and the rail 1 through
armature 100, contact 101 and conductor
106. The other terminal of the battery 102
is connected by means of the conductor 107
to the rail section and by means of the con-
ductor 109 to the said section 110. When
the connections are as above described and a
train comes into the block of section 108 or
110, the armature 37 in the engine cab willre-

main in normal position, notifying the engi-

neer that the track 1s clear. The armature
902 and 92@ 1s held in place by the electro
magnet 111, which is continually energized
by current from the battery 119 over tie fol-
lowing path: conductor 118 rail 1 over the
jumper wire 12 to the rail 1 of the opposite
track conductor 112, electro magnet 111,
section 113, conductor 114, section 115, con-
ductor 116, section 117 and back to the bat-
tery over the conductor 118. This elfectu-
ally maintains the armature attracted until
the section 113 or 117 is bridged by the axle
and wheels of a vehicle traveling over the
line at which time the magnet 1s deénergized,
- thus permitting the armature to fall and dis-
connect the battery 120 and the conductor
121 from the semaphore circuit.

If there should be a train in the block of
section 89 or 94, the battery 88 is short cir-
cuited and the armature 100 is dropped, the
current in conductor 103 ceases and the
semaphores are set at the danger point, then
if a train should come in the block of section
108 or 110, because of the broken connection
at armature 100, armature 37 1n the cab
would drop ringing the bell ete., warning the
engineer that the track ahead wasnot clear.

. If there should be a train in blocks of sec-
| tion 113 or 117, the battery 119 would be

short circuited and the armature halt 92
would-drop breaking the circuit to relay 97
and thus dropping the armature 100, when
the armature 100 was thus dropped the re-
 sults, would of course be as above described.
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When there is contact between the armature | to the sections 136 and 1

half 92 and the contact 91, there is formed a
circult connecting the bthteIV 120, the con-
duector 121, the coils of the c;enmp110re<~, 122,
the coils of the electro magnet 123 of the cir-
cult device. The demllmﬂ devices 124 may
be of any suitable G()Ilbtl‘lIbthll but as shown,
are fully described in my Letters - Patent

789171 1ssued May 9th, 1905, and hence will
be only briefly descmbed ]1618 The switch
point 125 1s mounted to swing inwardly un-

der the action of the spring 126 but is nor- |

mally held 1n position by the hook 127 which
engages the hooked end of the 1)1V0t ed arma-
ture 128 when sald armature is held against
the poles of the electro magnet 123. The
hook 127 slides In bearings 129. If there
should be a train in the block of section 113,
115, or 117, the battery 119 wall be short cir-
cmted the armature half 92 dropped as above
descr 1bed the Sem‘Lphores 122 set at danger,
and the pomt 125, moved mward so that an
clectric car not heoduw tne danger signal and
attempting to cross the track of the steam
rallroad would be derailed instead of collid-
g with a steam car.

The semaphores 104 and 122 may be of the
construction described 1n my patent above
referred to, or a simple electric lamp may be
substituted. If the lamp be used it 1s ob-
vious that when the crossing was clear the
lamp would be lighted and when the cr 0SSINg
was not clear the lamp would be dark. A
zlobe of any coloror plain glass could be used.
A green globe might be pr eferable. The S1Q-
nals 104 and 122 ; may be of the construction
fully described in my above named patent
and here described briefly as follows: They
COMPrise a SwWInging arm upon one end 01
which are two tawe‘t openings which are

—l

adapted to be moved into alinement with a, |

suitable lamp mounted upon a post. One
target opening 1s covered with red glass and
18 80 d1sposed as to aline with the latn. p when
the semaphore arm is-elevated, the other
opening 1s covered with green ﬂlms and alines
with the lamp when the arm is Towered. The
semaphore may be operated by electro mag-
net or motor and the arm hangs down when
the current is on. In place of the batteries
shown any suitable source of current may be
used, and 1f desired the current from the
trolley or the electric line could be used to
operate the signals 122 and the derail devices.

In the place of any ol the electro magnets
shown, 1t is obvious that motors of suitable
constmctmn could be used. To warn the
engineer of the approach and crossing of elec-

tric cars the following means is pmmde(l A
battery 130 is pro vided with conductors 131
to arelay 132.  When the connections of this
battery are not short circuited or incomplete
the armature of the relay 21 closes a contact
by means of which and the conductors 134
one terminal of the battery 135 is connected

899,134

137 of the auxiliary
9, the other terminal being con-
nected to the rail 1. When the connections
are thus made 1t will be obvious that the ar-
mature 371n the cab of an enginein the blocks
of these sections 136, and 137 will be in noi-
mal position notifying the engineer to pro-
ceed. II for any reason the batter v 130 18
short circuited the engineer will be notified
by the ringing of the bell ete. Means 1s pro-
vided whueby an electric car crossing the
steam track will short circuit the battery 130
thus warning the engineer in the engine cab.
Tt will be noticed that the conductors run
down the middle of each track of the electric
line for a distance on each side of the crossing.
These conductors are close together, Spaw(l
and parallel as shown and are conveniently
mounted to be connected by suitable short
circutting means carried by the electric car
thus short circuiting the battery 130 with
the results above mentioned. Any short
circuiting means may be used of which T de-
seribe (ml}r one example. Over the trolley

wire 138 (Jf1g. 5) is a series of smmbly SUP-
ported inverted U-shaped spans 139 adapted
to carry on the mner lower ends of 1ts arms
the conductors 131 above mentioned. The
spans may be ol msulating material or the
leductms 131 may be mounted on insulat-
ing blocks 140. Upon the trolley pole 141
are fastened at boﬂl ends, the spring con-
ductor strips 142 ﬂ.d@ptod to press against
the conductors 131. These strips are insu-
lated from the trolley pole by collars 143 of
suttable material and are electrically con-
nected to each other by and supported on the
insulating collars by conducting collars 144,
and 11(11(]13? connected thereto, {*11('11(11110 e
msulating collars.

On [ F](]b 4 and 6 18 shown also light rails 85
and connections as herein before deseribed
but 1n this case both electro magnets 96 and
111 are provided with 111(1(11}{111(191% cotls 864
connected 1 series. The operation as thus
shown 1s similar to that already deseribed
and needs no further de h(llptum Instead
of connecting the {*mul uctors 134 to the aux-
thary rails S and 9, T may connect sema-
phores or signal lmnps im eircurt with the bat-
tery 135. These semaphores or signal lamps
may be placed any distance desired from the
electric track on the side of the steam track
to the right of the engineer as he approaches
the electric line from either side, respectively.
It is of course obvious that this construetion
could be used at crossings not otherwise
equipped with my signal Wstem thus pro-
viding an ec mmmmally operated and chea ply
manufactured signal for the crossings of elec-
tric lines over steam railroads.

Having fully described my invention, what
I claim as new and desire to secure hy" [m
Lel s-Patent of the United States1

In combination in a ,h_1g11a1m;.; device a
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railroad track comprising an electrical con-
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tinuous track rail and sectional track rail
divided into a plurality of mmsulated sections,

‘g source of current 64’ having one terminal

thereof connected to said continuous rail and
the other terminal connected to one of said
sections near one end thereof, a relay magnet
65 having one end of its winding electrically
connected to said continuous rail and the
other end of said winding electrically con-
nected to one of said sections and adjacent to
said first named section, a railroad switch
situated near the adjacent ends of said ad)a-
cent sections, electrical connection between
said adjacent sections, an electric switch in
sald connecting means operatively connect-
ing said electric switch and said railroad
switch, an armature for said relay magnet,
a contact for sald armature, an additional

source of current, an auxiliary rail section, a.

conductor connecting one terminal and one

sald additional source of current to said con- |

tinuous rail; the other terminal of said addi-
tional source of current being connected to
said contact and a conductor between said
armature and said auxiliary rail section.

2. In combination with a railway crossing,
a track comprising a continuous rail and a

sectional rail having inner and outer adja- |

cent rail sections 94 and 113 and an opposite
rail section 89 on the opposite side of said
crossing from said adjacent rail sections, and
an: outer rail having an electro magnet, an
armature, conductors connecting the ends of
the winding of said electro magnet with said
continuous rails and said outer adjacent rail
sections respectively, a contact for said ar-
mature, a source of current and an outer sig-
nal, conductors connecting said source of cur-
rent and said signal in series with said arma-
ture and said contact, an inner rail compris-
ing an electro-magnet and a divided arma-
ture consisting of outer and inner separately
insulated portions, outer and mmner contacts
for said outer and inner portions respectively,
a conductor connecting said inner contact

~with said outer adjacent rail section, a con-

tact connecting said inner portion with said
opposite rail section, a primary source of cur-
rent having its terminals connected respec-
tively with said continuous rail and said op-
posite rail section, an inner signal, electrical
operating means having a pair of terminals
for said inner signal, a conductor connecting
one terminal of said inner signal, operating

[ 17

O

means with said outer contact, a source of
current in series with said last named con-
ductor, a conductor connecting the other
terminal of said inner signal operating means
with said outer portion, and an additional
source of current having i1ts terminals con-
nected with said continuous and said mner
adjacent rail section.

3. In a signaling system a vehicle, a road-
way for said vehicle, movement controlling
means for said vehicle, a pair of contacts on
sald roadway, a source of current having its
terminals connected to said contacts, an elec-

tro-magnet on said vehicle, means electric-

ally connecting said electro-magnets to said
pair of contacts, an armature for said mag-
net, levers for said controlling means, a
weight secured to said levers and a flexible
means connecting said armatures to sald
levers. ' _ |

4. In a signaling system a vehicle, a road-
way for said vehicle, movemient controlling
means for said vehicle, a pair of contacts on
said roadway, a source of current having its
terminals connected to said contacts, an elec-
tro-magnet on said vehicle, means electric-

ally connecting said electro-magnets to said

pair of contacts, an armature for said mag-
net,levers forsaid controlling means, a weight
secured to sald levers and a pair of armature
contacts for said armature, a source of cur-
rent, an electric bell, a conductor connecting
said bell with one terminal of said source ot
current and a conductor connecting said bell
with one of said armature contacts, the other
of sald armature contacts being connected to
the other last named terminals.

5. In a signaling system a vehicle, a road-
way for said vehicle, movement controlling
means for said vehicle, a pair of contacts on
said roadway, a source of current having 1ts
terminals connected to said contacts, an elec-
tro-magnet on said vehicle, means electric-
ally connecting said electro-magnets to said
pair of contacts, an armature for said mag-
net, levers for said controlling means, a
welight secured to said levers and a bell
striker secured to said armature. |

In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-

NESSes.
ARA P. RICKMIRE,

Witnesses: |
K. C. BRANIGER,
W. R. JAMESON.
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