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To all whom it ma&y concern: |
- Beitknown that I, WILLIAM H. D AMMOND,

a citizen of the Umted States of America, re-

siding at Detroit,in thecounty of Wayne and

State of Mlehwan ‘have invented certain new
“and useful Improvements in Signaling Sys-

tems, of which the following is aspecification.

This invention relates to signals, and par-

' ticularly to those for use on railways.
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The object of the invention is to produce a

system of the block type by which through
the action of novel automatically-controlled

~electrical eircuits, sounders, and visible sig-
nals theengineman of one train gains a knowl-
~edge of the approach to anobher train. |
Further more, the object of the invention is

toproduceasystem in which signals are given
when the train is in motion or when sba,ndmg

With the foregoing and other objects in
view the tnvention consists in the details of-

construction and in thearrangementand com-
bination.of parts to be heremd,fber more fully
set forth and claimed. -

In describing the invention in detail refer-

ence will-be had to the accompanying draw-

iﬂ”‘b, forming partof thisspecification,where-

in like cha,metels denote corresponding parts.

in the several views, and in which—
Figure lis a dlagramlnablc view of a block:
system indicating several partial circuits.

. Fig. 2 represents a front elevation of an en-
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~and also to a caution contact and a danger
contact of the block to the rear, the dlreetlon

o

gine - truck with depending contact- arms.
Fig. 3-is a diagrammatic view representing
the system. Fig. 4isadetail view of an arm.

In the dlawmgs I II ITI IIII indicate a se-

ries of blocks in which a rail A is electrically
continuous and in which sections'B’, B? B?,

B4 and B%are insulated in order thcmb current .

from one block may not pass to the other
block. -

C, C, C¢, 3, and C*are batteries, dynamos,
or Obher sources of electricity,one pole of each
being connected to the corresponding block

bemg noted by the arrow Y of Fig. 1. The
caution contacts are indicated by D‘r D2 D3,

D4, and D° and the danger contacts are in-

dicated by E', E? E3 E* and E’. The cau-

tion tripping-posts d', d?, d3, d* and d® are sta-

tioned to one side of the eaution contacts,

;

&5 are stationed to one side of the da,ngel
contacts, and the posts and contacts operate

in a.manner to be presently explained, it be-

ing observed that the caution contacts are

! and the danger trlppmg-posts ¢,e% e’y et,and

55

located preferably, near the entrance to a

block, whlle the danger contacts are prefer-

ably near the opposite end. |
It will be observed that in the dra,wmﬂ's
Figs. 1 and 2, the conta,c,ts D' E', &e., a,nd

the tripping-posts d’ ¢, &ec., are between the

rails of the track and .that the arms F and
Of

F' are between the wheels of the vehicle.
course these details are not necessary to the
proper operation of my invention. They show
merely a possible construction. The essen-

tial facts here are that the tripping-posts and
contacts shall be in any case on the ground

and predetermined distances from the track-
rails and either between or outside of said

rails and that the arms shall be carried by

the vehicle and so positioned as to codperate

hereinafter described. .- Again, the idea of
making the tripping posts separate from their

_correspondmg contact - pieces shows only a
possible and not an essential construection,
for the essential fact here is that there shcmll

be at every signaling-point a device which

6o
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| with the contacts and the tripping-posts, as

/5

8o

shall serve to trip the arms F or F’', as the
case may be, and to afford electrical contact

with contact- pieces carried by the respec-
tive arms F F'. Said tripping device may
consist of a single piece of any suitable size

be desired.

8c o

and shape or of two or more pleces, as may

Each locomotive has dependmg arms F and |

F’, the former for the danger contacts and
the latter for thecaution contaets. Thearms
are provided with rounded lower ends to pass

go

more 1ead11y over the br1pp1ng-posl}s with a

cam action, which results in reciprocating or
moving the arms vertically against the action
of the springs s. Of course it iS not neces-
sary that the motion of the arms Fand F' be
vertical nor operated by a cam action, as
mentioned. The camaction and vertical mo-

tion of the arm are used only as showing a

possible construction. The essential con-

95

l to arms or levers carrled by the movmg loco--

too
struction here is such that motion is imparted -
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motive or car through tripping of said arms |

or levers by tripping-posts suitably placed
along the track either between or outside the
rails of said track. KEach arm is provided
with a contact (which may be an insulated
ring orthe like) ¢’ g, respectively, electrically
connected tosolenoids G¢ G% which when the

contact-rings engage the caution or danger

contacts are energized, resulting in their at-
tracting the pins f¢ f4 and also the pins 9,
whieh are carried by the pins f¢ and f¢, re-
spectively. The pinsjustdeseribed aredrawn
toward the solenoids against the action of the
springs ¢, and when said solenoids are de-
magnetized the springs act torefurn the pins
to the position they occupied before they
were attracted by the solenoids. Solenoids
M and N are connected in series with solen-
0id -G% and are energized simultaneously, or,
if desired, the solenoid GY may be grounded
similarly to the showing of the connection for
the solenoid (¢ and solenoids M and N, con-
nected in multiple with solenoid G°.

A circuit containing switeches 5 and bell 6,
to be hereinafter termed an ‘‘alarm - bell,”
throughconductors 17, 18,and 19 is connected
in multiple with solenoid O. Switches 5 are
normally open, their levers resting normally

on stopping-pegs 8 and in the path of travel

of the projecting ends 9, the stopping-pegs &,
however, being out of the path of travel of 9.
These switches 5 are closed by the upward
movement of the projecting ends 9, and when
the ends subsequently drop down it 1s desir-
able that the switches 5 open again quickly.
To produce this latter effect, gravity alone is
not depended upon, but springs 7 are sup-

plied, which unaided (by gravity,forinstance)

would quickly open the switches 5 after the
return of the ends 9 to their downward po-
sition. Also these springs are designed to
minimize the tendency of theswitches 5 when
in their normal position to be closed by the
jolting of the train. Theswitchesarein such
relation to the pins 9 as to be closed thereby
when the arms F F’ are raised, and when
said switches are closed a circuit is made
through the bell 6, and when the bell sounds
at the caution and danger stations the en-
ginemen know that the arms are in opera-
tive position. Should one of the arms be
broken or impaired and a signal - station
passed without the operation of the bell, the
enginemen would know that the system was
not operating, and the defect would be inves-
tigated. | |

A solenoid O isin cireunit with the electrical
source R, and the circuit is controlled by a
switech K and contact k. |
normally in engagement with contact-piece
.. This switeh is controlled by the action of
the solenoid M and thespringw or the action
of the arm F, the pin f¢, and the spring 2.
In case the solenoid G% is energized it at-
tracts f¢ against the action of the spring g,

and the arm F then may move without the
pin ¢ moving the switch K, and said switeh |

The switeh K rests
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unless moved by the action of the arm I and
pin 4 is held by the spring w in engagement
with the contaect %; but when the solenoid G¢
is demagnetized the spring ¢ is unopposed,
and hence the pin f4is free to raise the switch
K to engage the stopping-peg £’ when thearm

T is raised. Whenever the switch K is made

to engage the stopping-peg &', the spring w
holds Kin contact with £’. The arm L¢is fas-
tened at one end to the switeh K, and the
armature v is fastened to the free end of L-.
When the solenoid M is energized, it attracts
armature 4 and through y arm L® and switch
K with sufficient force to overcome the effort
of 1w to hold K in contact with &', thus caus-
ing the switeh K to engage the contact-piece
k. Once switech & is thus made to contact

with % it is not necessary that M remain ener-

oized in order to hold said contact of K to £,
for the spring 2w holds the switech K in con-
tact with % until w is overcome by the up-
ward motion of 9, as above deseribed. With
the energization of the solenoid O the arma-
ture x is attracted and the switch P is closed
against the action of the spring ¢, thus clos-
ing the circuit through the solenoid V.

A switch J rests normally in engagement
with contact-piece L. This switch 18 con-
trolled by the action of the solenoid N and
the spring J' or by the action of the arm I,
pin 7°, and the spring J'.
oid G°¢is energized it attracts the pin f°

against the action of the spring g, and the

arm F' may move without the pin f°* moving
switch J, and said switch, unless disturbed
by the action of the arm I' and pin /¢, is held
by the spring J' in engagement with the con-
tact Li; but when the solenoid G°1s demagnet-
ized the spring ¢ is unopposed, and hence
the pin f°is free to raise the switch J to en-
gage the contact-piece S when the arm E' is
raised. Whenever the switch J is made to
engage the contact-piece S, thespringJ’ holds
J in contact with S. Thearm L¢is fastened
at one end to the switech J, and the armature
7 is fastened to the free end of I.°. When

the solenoid N is energized, it attracts arma-

ture Z and through Z arm L¢ and switeh J
with sufficient force to overcome the effort ot
J' to hold J in contact with S, thus causing
the switeh J to engage the contact-piece L.
Onee switeh J is thus made to contact with
L. it is not necessary that N remain energized
in order to hold said contact of J to L, for the
spring J' holds switch J in contact with L un-
til J' is overcome by the upward motion of f*,
as described. |

An indieator v has an opening for the dis-
play of signals, the said signals being at-
tached to an arm pd, and the arm is pivoted
at pv. A spring j controls the arm to hold
it in a vertical position, or the arm may be
controlled by the solenoids T'and W through
the armatures « and h, attached to the arm,
the arm moving toward the solenoid, which
becoines energized. -

The solenoid V is designed to attract the ar-

In case the solen-
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under the infinence of a spring 2.

Fluid for operating a whistle is applied
through the port m. This port m may be
closed by either of two valves v’ and n. The

valve 2 closes the port m when the former i 1S .

attracted by the solenoid V. Smd valve o'
leaves portm open, however, when v’ is moved

away from V under the.tension of spring 2.

Another valve n for controlling the whistle

is itself controlled by spring 3, the normal

20

. 3.0

position of n being such as to leave m open
and to leave n itself abutting against the |
-~ stop 14. When the solenoid V 18 demagnet-
ized and the spring 2 pulls the valve v', the
whistle is blown until the engineman throws |
the valve n away from the stop 14 and closes

the port m. When the solenoid V' is again

energized, the valve v' is attracted. ‘A cam
»? on the valve v’ then abuts the valve n, and
“the cam with the aid of the spring 3 of said |

valve (which has been described) throws the
valve against the pin 14, thus opening the
port m w1th the valve n, but at the same tlme
closing said port m with the valve v'.

In operation should a locomotive pmperly-
equlpped and traveling in the direction of

the arrow Y start to leave block I while

block II is clear and block IIl is oceupied

the current from C’ (so long as the engine is

wholly in block I) will pass to contact-pieces

- “D’and E', and the contact-piece g touches
- danger contact E', and current passes from

35
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"E’ to g by conductor 20, to G* by conductor
21, to M. by conductor 22 through switch 10,

to N by eonductor 23, to wheels and axles of

locomotive, to conbmuous rail, and to elec-
trical source C', and as solenmd (¢ is ener-

gized the pin f‘f‘ is drawn out of the path
of the switch K, and hence said switch is

‘not disengaged from contact k£, and if the

switch K were open or if the switch J were

contacting with S the current through the

solenoids M and N would cause the switches
to be closed with contacts £ and L, respec-
tively. With the switches in the last-men-
tioned position a current is established
through the solenoid O by its conductor 24 and
25, causing the armature x to move toward
O and closing the switch P and establishing
g cireunit from the electrical source Q through
the switeh 10 by conductor 26, through the

~switeh J by conduetor 27 and its contact L,
by conductor 28 to the solenoid W, and by

- 55
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conduector 29 to solenoid V, back to bhe elec-

trical source Q by wnduobor 30. Hence the
solenoid W will attract the armature £, caus-
ing clear color W™ to appear before the
opening of the indicator-cover. When the
locomotwe proceeds to block 11, the contact-

 pieceg touchescaution contactD2 but solen-

~o0id G* is not energized, as current, from the

‘battery C* is Shunted by the wheels and axles
Hence as the arm F"

of the car in block II1I.
is pushed upward in passing over the trip d°

" the peg f¢, which is in the path of travel of
the -switeh J, will throw switch J from con- | tages will, it is thou_ﬂ'ht be understood from

gition.

‘mature 4 on bhe valve @' , the said valve bemﬂ' | ta,cb with L to contact with S and current

will pass from electrical source Q .through
switch P, through switch 10 by conductor 26,

through switceh J by conductor 27, bhrough ;
contact-piece S by conductor 31, to solenoid

T and to solenoid V by eonductor 29 to elec-
trical source Q by conductor 30, causing 8o-

lenoid T to attract armature « and carrying

caution disk G* to the opening of the indi-

cator.
piece g engages danger contact E? solenoid

(G4 will be unable to attract pin 79, as current;

from C?is shunted away from E? by the wheels
and axles of car in block III, and as the arm

70 .
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As locomotive passes on and contact- .

8¢

F is pushed up in passing over ¢* and as the

pin /¢ has not been moved by the solenoid
G4 the pin f¢ carries switeh K to an open po-
By opening switch K the current to

the solenoid O isbroken, and hence theswitch

P is opened under the tension of the spring ¢ -

and the solenoids of the indicator and that
of the whistle are open-cir¢uited. The spring

7 of the indicator being now unopposed, the

danger color R®will be exposed in the open-

ing of the indicator, and the spring 2 of the

90 -

valvev' being unopposed the port to the whis-

tle. will be opened to permit air to pass to the
whistle and blow same, and the whistle will

95

continue to blow until the valve-n-is shifted

to close the port m. The spring 8 is.in such

| relation to the valve n as to hold saad yvalve

in a position closing the port m or in contact
with the peg 14. The danger-signal being

given through the operation just described,

it is the duty of the engineman to bring his
train to a full stop,with contact-pi_ece g touch-
ing danger contact K¢ ~When the .car is

moved out of block III to block 1111, current

from b&ttery C? being directed to 2 again
contact-piece g acts as a conductor to deliver
current to the solenoid G¢ completing a cir-

cuit through solenoids M and N, car-axle and.
S0~
lenoids M and N are nowenergized and switch

wheels to rail A, and back bo,battery C-.

100
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K is closed and switch J is drawn to contact

L. 'The solenoid O is again energized and

the switch P is closed, resulting in closing the
eircuit through the solenolds w and v, thus
-exhlbltmﬂ‘ clear-signal W® and drawing the

valve v toward bhe solenoid V, this latter ac-
tion resulting in closing the port m with the
valve v’ and throwing the valve n into con-

tact with stop 14, as heretoforestated. Con-
tact-posts S and L are so.constructed and ar-

ranged that as switch J moves from one to

the other said switeh will never be out of
contact with both simultaneously. -Hence in

each transit from the one post to the other
there must be an instant when the switch J

11§

120
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will be in .engagement with both contacts S -

and L, and either or both contacts may -con-

SIst paJrlzla,IlV of a resistance-piece 7%, so ar-

ranged that the switeh J cannot, smmltdne-

ously touch lower remsbance parts of the con-

tacts S and L. | |
The "construction, operatlon and a,dva.n-

{30
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the foregoing desription, it being noted that | trically - continuous rail, and an insulated

various changes in the proportions and other
details of construction may be resorted to for

- successfully carrying the invention into prac-

tice without departing from the scope.
Having fully deseribed the invention, what
Iclaim as new, and degire to secure by Letters
Patent, is— o
1. In a signaling system, a track having
an electrically-continuous rail and a rail in-

“sulated to produce sections or blocks, con-

tacts nearthe entrance to the blocks, contacts
in the blocks, a tripping-post for each contact,
a source of electricity for each block having
one pole connected to the continuous rail
and the other pole connected to the section
of the insulated track andto contacts of pre-
determined sections, signals carried by a lo-
comotive and suitable means for utilizing
the current of the electricity of each block
to control the operation of the signals of the
locomotive. | | |

2. In a signaling system, a track having
an electrically-continuous rail and another
rail insulated to produce sections or blocks,

contacts at predetermined points in the

blocks, tripping-posts for the contacts, arms
carried by a locomotive and moved by the
tripping-posts, electrical contacts carried by

the arms, the said arms being so positioned

as to cause the contacts of thearms toengage
the contacts of the track, batteries for ener-
gizing the contacts, electromagnetic means
energized when current passes through the
contacts, pins carried by the arms and at-
tracted by the electromagnetic means, suit-
able circuits including signal - operating

“means, switches moved by the pins of the

40
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arms when the electromagnetic means are
demagnetized, said switches being in the cir-
cuits of the signal-operating means, a bell-
circuit and switches therefor, closed with the
upward movement of the arms, and means
for preventing the closing of the switches
when blocks in front are clear.

3. In a signaling system, a track compris-
ing an electrically-continuous rail and a rail

divided into insulated sections, a locomofive

or car thereon, tripping means, a source of
electricity external to the locomotive or car,
a plurality of partial electrical circuits from
the electrical souree having their terminals
included in the track and contacts, visible
and audible signals on the locomotive or car
in a normally closed circuit, switches in the
circuit, mechanical and electrical means for
controlling the circuits, said mechanical con-

troller being operated by the tripping means, |
and means for regulating the action of the |

mechanically-operated controller.
4, In a signaling system, a track compris-
ing an electrically-continuous rail and a rail

divided into insulated sections, contacts and |

tripping-posts, a source of electricity exter-
nal to a locomotive or car, a plurality of par-

tial electrical circuits having their terminals
including two contacts of a block and an elec- |

rail of the block, arms depending from a lo-
comotive or car adapted to be thrown by the
tripping - posts, a normally open ecircuit in-
cluding an alarm-bell and switches for con-
trolling the circuit, means on the arm for
closing the switches of the alarm-bell circuit

on each throw of the arm, audible and visible
signals, suitable circuits and switehes for the
signals, means on the arms for throwing the
switches, and electrically-controlled means
for preventing the opening of the switches
under certain conditions.

5. In asignaling system, a track, a locomo-
tiveorcarthereon,tripping-posts and contacts
on theroad-bed,asourceof electricity external
to the locomotive or car, a plurality of partial
electrie circuits from the electric source hav-
ing their terminals included in the track and
contacts, visible and audible signals on the
locomotive or car in a normally closed eir-
cuit, an alarm in anormally open circuit and
mechanically-operated means for closing the
cireuit to the alarm at each trip and for op-
erating a switch of the signals and means for
controlling the action of the mechanically-
operated device for throwing the switch of
the signal-circuits. ~

6. In a signaling system, a track, tripping-
posts and contacts, a plurality of partial cir-

70
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cuits having their terminals included in the

rails and contacts of the track, arms depend-
ing from a locomotive or car, means on the
arms for conducting current from the con-
tacts and completing circuits, electromag-
netic means energized by the currents, a nor-
mally opened circuit including a bell, means
on the arms for operating switches of the
bell-circuit to close said circuit, a normally

closed circuit in multiple with the bell-cir-

cuit, means on the arms for opening the cir-

‘cuit, the said eirenit-openers being inopera-

tive when the electromagnetic means are en-
ergized, audible and visible signal circuits
and means for controlling the said eircuits by
the action of the arms, as and for the purpose
described.

7. In a signaling system, a track, partial
circuits having terminalsinceluded in the rails
of the track and in contacts at suitable dis-
tances from the rails, tripping-posts for the
contacts, arms actuated by the tripping-posts,
means for conducting current from the con-
tacts, electromagnetic meansenergized by the
current, pins carried by the arms, attracted
by the electromagnetic means, a normally
open bell-circuit and a normally closed cir-
cuit having switches adapted to be operated
by the pins, a visible signal controlled by

| electromagnetic means, a circuit through the

solenoids and means for changing the cur-
rent from one electromagnetic means to the
other or for opening the circuit, substantially
as described.

8. In asignaling system a track comprising
an electricallv-continuous rail and a rail in-
sulated into blocks, contacts and tripping
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~ along the track correspondmcr to the blocks,

10

eonduotors from the sources of electricity to

the continuous rail, to one insulated block
and to predetermined contacts in a block not

connected to the source of electricity, an en-
gine having conduectors on an engine adapted
to engage the contacts, and a,udlble signal in
the engine, means for csoundmg said signal at
each trip, visible signals on the engine, solen-
oids for contmllmg the visible swna,l con-

- -duectors for the solenoids and means for CON-

trolling the current to the solenoids, as and
for the purpose described.
9. In a signaling system, a visible mgna]

- electromagnetic means forcontrolling the sig-
“nal, a eircuit for the electromagnetic means,

20

a switch for controlling the current to the

electromagnetic means, moving arms, pins

thereon for operating the switch, electromag-

- netic means for controlling the pins and a

25

circuit established under eermm conditions
to cause the electromagnetic means to attract
the pins from contacting the switch.

10. In a signaling system a visible signal,

~electromagnetic means for controlling the sig-

nal, a circuit for the electromagnetic means,
a switch for controlling current to the elec-
tromagnetic means, moving arms, pins there-

!

30 on adapted to operate the switeh, an electro- |

“means for each block, sources of electricity | magnetic means controlling the pi'n of each

5

arm, an audible signal operated in unison
with the visible mgnal and a circuit estab-

electromagnetic means to attract the pin of

the arm from contacting the switech, as and.

for the purpose de%erlbed

- 11. In a signaling system, a track and con-
tacts, a locomotive or car thereon, a source
of electricity external to the locomotive or

‘car, a plurality of partial electric eircuits

from the electrical source having their ter-
minals included in the track and contacts,

lished under certain conditions to cause the

35
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visible and audible signals in the locomotive -

or car in a normally closed e¢ircuit, a switch
for econtrolling the circuit, mechanical means

45

for opening the switch, means electrically op-

erated for controlling the action of the switch-
operating device and means for energizing

| thesald electrically-operated device, from the

source of electricity external to the locomo-
twe Or car. |
In testimony whereof 1 affix my signature,

WILLIAM H. DAMMOND.

Witnesses: _ _
RoOBERT J. DE COFIELD,
CLARENCE K. THOMPSON.

50

1n the presence of two witnesses, thls 21st; day |
of October 1902. |
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