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- Be it known that I, HUBERT PFIRMANN,
merchant, residing at Leerbachstrasse 72,

Frankfort-on-the-Main, in the German Em- |

pire, haveinvented new and useful Improve-
ments in Electric Signal Devices for Rallways,
of which the following is a specification. |

My invention relates to an electric signal

 forrailways, and has for its object to provide

an audible or visiblesignal between approach-
ing locomotives on the same track in which
the battery or source of electricity is carried
on the locomotives or other parts of trains,

and this when the two locomotives or trains

are in danger of a butting collision or in prox-
imity to a misplaced switeh. |

The several features of my invention dis-
tinguishing it from prior devices of this kind
and. the various advantages resulting from

my invention are essentially the following,

viz: the use of only one conductor rail or wire
between the track-rails and the possibility of
varying at will the effect of the signal-cur-
rent at distances—forexample, two thousand,
one thousand, five hundred, two hundred me-
ters or more or less—+this being obtained by a
corresponding cross-section for the resistance

of the conductor-rail.

The features of my invention are more
fully set forth in the deseription of the accom-
panying drawings,forming a part of this speci-
fication, in which— =

Figure 1 is a side elevation of the device
placed on a car-truck of same dimensions to
show how the commutatoris driven from the

‘wheel-axle and howthe brake isdriven. Fig.

2 isa top view of Fig. 1. Fig. 3 is a sectional
detailed view on line A A, Fig. 2. Fig. 4 1s
a detailed view showing the manner of elec-
trically connecting the signal-bell. Fig. 5 18

a diagram of the circuit connections of two

locomotives or trains being in.a dangerous
proximity to each other. FKig. 6, on the same
sheet, is a diagram of a section of a railroad-
track and conductor-rail on the switch and
a diagram of the device for giving a signal
from a signal-box in case obstacles should be
found on the track. Fig. 7 isa diagram of a

switch leading to a ‘““dead” track. Fig. 818
an enlarged detail view of a part of Kig. 6.

- Fig. 8* is a cross-sectional elevation on line
32 3* of Fig. 8.

Fig. 9 is a diagram showing

the preferred position of the device upon a
locomotive. Fig. 10 is a detailed front view
of the commutator and regulator when the
locomotive or train is ranning.
side view of Fig. 10. Fig. 12 is a front view
corresponding to Fig. 10 of the commmutator
and regulator, but when the locomotive or
train is standing. Fig. 13 is the top view of
Figs. 10 to 12. - |

The device, placed by preference on the lo-

of the train, is of about a size of ten centime-
ters height, ten centimeters width, and twenty
centimeters length and is essentially com-

Fig. 11 is a.
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‘comotive (see Fig. 9) or on any suitable part

posed of a battery of dry cells ¢ ¢ b b, a com-

mutator ¢, a relay d, an electric bell e, and,

if desired, a magnet v, Figs. 1 and 2.

In Figs. 1 and 9 I have shown the commu-
tator ¢, which is rotated from the wheel-axle

] by meaas of an eccentric o and a connect-
ing-rod. f g h % indicate contact-brushes

each of which is connected to a terminal f*
g h' i, respectively, Fig. 3.
In Figs. 2 and 5 the current may be traced

as follows: Commencing with the battery, the

positive poles of the cells a o are connected
to the brush f of the commutator ¢ and brush
% to the terminal j of the relay, the other re-
lay-terminal being connected to wheel-axle [
and through the wheels m to the tracks n n.
Commutator-brush g
lated trolley g, traveling on the single elec-

trical conductor or conducting-rail 7, located

between the track-rails and preferably made
of flatiron of ~]shapein cross-section. Brush
¢ is electrically connected to the negative ter-
minals of the cells a @. The relay-terminals
£ 1 are respectively connected to the positive
terminal and to the negative terminal of the
colls b b. In this relay-circuit there is in-
cluded the electric bell ¢, and, if desired, the
magnet v, releasing a brake-lever w, Fig. 1,
for braking the train as soon as it comes into

ig connected to an insu- -
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proximity to a danger-point. Either the bell -

e or the magnetv or both of them may be cut
out of the circuit by means of switches x ¥.

In this signal device as well as in other de-
vices of the same kind two circuits are used—
o distance-ecircuit and a local circuilt con-

100

trolled by the distance-circuit and operating

the bell or any other warning device, or, if
desired, the brake.
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The mode of operation of this device will |

be readily understood by reference to the dia-
gram Kig. 5. This diagram indicates two
engines or trains I II heading toward each
other and approaching to a dangerous prox-
imity to each other. In this case the current
beginning from the positive terminalsof cells
a ¢ on locomotive I passes through brush 7 to
the commutator ¢, thence upon the continued
rotation of thesaid commutator from wheel-
axle [ through brush 7 to the relay-terminal
J» thence through the windings of the relay-
magnet, thence through the relay-terminal %
to the wheel-axle / and wheels into the track-
rails n n, thence along these rails through the
wheels and axle of the locomotive II to relay-
terminal %, through the windings of the re-
lay - magnet to the terminal j, and thence
through brushes /s 7 of the commutator ¢ to
the negative terminal of the cells ¢ a, thus
completing the circuit. On the other hand,
from the positive terminal of these cells ¢ a
the current passes to brush f, through the
commautator ¢ to brush
contact g, track-rail r, thence along the rail

to trolley ¢ of the locomotive I, thence to
brush g, through the commutator to brush <,
and finally to the negative terminal of cells

a a. In this manner, the relay d being ener-
gized and its armature p attracted, the local
circuit of the cells b b is closed, and the bell
¢ Included in this ecircuit will ring, or any
other warning device will be operated, or in
case the magnet v is used, this magnet being
energized will attract its armature s, Fig. 1.
By this means brake w is allowed to be ap-
plied and the locomotive or train brought to
a standstill. The same takes place in the re-
versed direction, so that a closed cireuit is
obtained between two locomotives or trains
being in a dangerous proximity to each other.
The bells e or any other warning devices are
then operated or the brakes w applied, and
In this latter case the two trains are auto-
matically brought to a standstill within a pre-
determined distance from each other.

~ The regulation of the sphere of action of
the current, and therefore of the distance
within which two trains heading in the same
direction and approaching each other or one
train.approaching another standing train or
an open switch may automatically be brought
to a standstill, is effected by varying the ten-
sion of the elements ¢ ¢ on one hand and the
cross-section or resistance of the conductor-
rall 7 on the other hand, and this eross-sec-
tion_is relatively an extremely small one.
Lastly, this regulation of the distance may
be obtained within ceitain limits by means
of corresponding adjustment of the relay-ar-
mnature through adjusting-screws, so as to
cause the apparatus to operate at two thou-

sand, one thousand, six hundred, five hun- |

dred meters or more or less.
When a locomotive or train is running,

then quiek successive positive and negative

impulses of current are carried into the con-

axle 8.

g, thence to trolley-

necting-bar 2 and crank 1.

742,287 ‘

ducting-rail by the successive quick oscilla-
tions of the commutator caused by the ec-
centric on the wheel-axle /. In consequence
of the inequality of the commutator oscilla-
tions on any condition positive and negative
Impulses of current must stand opposite each
other on the long track.

The arrangement shown by Figs. 10 to 13,
inclusive, is for admitting current into the
commutatorof standing locomotivesortrains.
¢ indicates the two-part commutator. fgh1
indicate four brushes engaging the commu-
tator. Keyed on the axle of this commuta-
tor is a crank 1, Figs. 11 and 13, connected
by a rod 2 to a stud 3 on a pulley 4, Fig. 13,
this being- connected by an endless belt to
the wheel-axle. On axle 5 of the belt-pulley
18 keyed a bevel wheel 6, gearing with a sec-
ond bevel-wheel 7 on the vertical governor-
A draw-bar 10, carrying on its lower
end a cross-piece 11, engages a socket 9 of
the governor. Fixed to thiscross-piece, but
insulated from it, are two metal bands 1213,
hinged at 14 15 and raised and lowered by
the draw-bar and cross-piece. Beneath this

latter a metal block 16 is provided which is

electrically connected to the insulated trol-
ley 9 and conductor-rail 7, Figs. 10 and 12.
Another metal block 17 is electrically con-
nected to wheel-axle [, wheels, and track-
rails n n, and a metal piece 18, insulated
from this block 17, is fixed on the same.
The mode of operation of this device is as fol-
lows: When the locomotive is running, the

strap-pulley 4 isdriven from the wheel-axle,

the governorisdriven by the bevel-wheels 6 7,
and the commutator ¢ oscillated by the con-
A continuous
changing of the current will be obtained in
this way. The governor rotateson the slight-
est movement of the locomotive and raises
metal pieces, engaging them with the joining-
piece of the commutator-brushes by means
of the draw-bar 10 and cross-piece 11. In
Fig. 10 the current may be traced as follows:
Commencing with the elements ¢ the current
passes through both of the metal pieces 12
13, the brush-joining pieces to the commuta-
tor ¢ and to brushes g /i, so ‘that in the pres-
ence of danger the current will operate a de-
vice to prevent disaster either by means of
relay d and bell e or of the automatic brake,
if such brake is employed, or by means of
both the brake and an alarm. When the lo-
comotive is standing, the governor also is at
a standstill. The draw-bar 10, Fig. 12, islow-
ered and rests upon the metal blocks 16 or
18. In this position of the parts the current
may be traced as follows: from positive pole
of the element @ to the metal piece 13, thence
into the insulated metal piece 18 through a
special conductor 20 to brush %, thence to the
relay-terminal j through magnet-windings,
relay-terminal /% to metal block 17, and thence
through wheel-axle and wheels m into the
track-rails n n.

The device may also be employed to pre-
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vent a head on or 81de collision of a running |

3

movmﬂ' in the same dlreetmn third, in case

train with another train standing on a siding | there should be danger of head on or side-
wise collision owing to a misplaced switeh or 65

in case theswiteh leading to the siding should
be misplaced. Thearrangement for this pur-
pose is indicated in Fw*s 6 and 8. On the
connecting-piece 21 of the switch- -tongues 22,

pivoted at 23, an interruption of the conduc-

tor-rail is prowded An insulated contact-
piece 24 is carried by this connecting-piece
21. This contact-piece. 24 electrically con-
nects the conductor-rail 7 to the track-rail »n
when theswitchisopen. If,therefore,a train
or locomotive is going from the left to the
right and the switch conditionis thatshown in
Flgs 6 and 8, the distance-circuit of this train
will be closed by contact - piece 24 and the

~warning device operated as soon as the train

- or locomOtive reaches a point at such a dis-
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tance from the point of danger as corresponds
to the sphere of action of the warning device.
By this means a collision of a train or loco-
motive standing on the siding with one about
to enter the siding may be prevented. A
second insulated piece 25 or the connecting-
piece 21 forms a connection between the con-
ducting-rail 7 and the part of the conducting-

rail which is at the right of the switch, so |

that a warning-signal is given as soon as on
the 11ewhb0rmcr ‘tra(,k a tram or locomotive
is in a dancrerous prommlty to the standing
train.
producing a connection for the parts of the
conducting-rail before and behind the con-
necting-piece 21 when the switch is closed.

By this means two trains or locomotives ap- |

proaching each other on the through-track
receive warning - signals when they come
within a predetermmed distance from each
other. Should the switch lead into a dead
track, as shown in Fig. 7, then only one in-
sulated contact-piece 26 correSpondmﬂ* to the

switch might be provided on the connecting-

piece 21 of the switch-tongues, as in this
case only the through-track has a conductor-
rail 7.
approaching an obstacle on the track in the
signal-box 27, Fig. 6 at the right, a lever 28
is provided, which by a given rofation may
connect two conducting-wires 29 30,connect-
ed to track-railsr n, and which by this means
closes the circuif. In this manner not only
trains approaching the signal-box may be
warned by the watchman, but also frains
having already run past this box. -

From the foregoing it may be seen thatthis

device specified automatically gives a warn-
ing-signal to or stops the locomotiveor train,
first, in case another train or locomotive 18
or comes into dangerous proximity to the
first-mentioned train on the same track; sec-
ond, in case a quick-running frain is in a

dangerous proximity toa slow-running train |

A thlrd insulated piece 26 serves for |

‘Finally,for being able to stop a train

‘not conducting,

to a wrong signal; fourth, in case the switch

-should be plaeed on a dead track and, fifth, in

case a conducting obstacle should be placed
or fall on the track within the sphere of ac-
tion of the device. Even if the obstacle is
the alarm may be given or
the brakes applied by the action of the oper-
ator in the signal-tower.

What I claim as new and of my invention,
and desire to secure by Letters Patent, is—

1. In a safety device for railways, the com-
bination, with sources of electricity carried
ontherolling-stock, and a conductor separate

from the track-rails and forming therewith

a track-circuit, of electric connections on the
rolling-stock between thesourcesof electricity
and said track-circuit, relay-magnets, com-

‘mutators, and switches included therein, gov-

ernors controlling said switches, local eircuits
controlled by the relays and electncallv aC-
tuated devices in said local circuits.

2. In akafety device forrailways, the com-

“bination, with sources of electricity carried

on the rolling-stock, and a conductor separate
from the track-rails and forming therewith

| a track-circuit, of electric connections on the

l-ed on the rolling-stock and included in the

F

rolling-stock between thesources of electricity

and said track-circuit, commutators driven
by the movement of the rolling-stock and ar-
ranged to send current impulses into the
track-circuit, a governor for each commuta-
tor, an electric switch controlled by each gov-
ernor to close the circuit when the respective
engine ortrain isstanding still, relays mount-

track-circuit, a local cirenit controlled by
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each relay, and an electrically-actuated de-

vice in each local circuit.
8. Inasafety device for railways, the com-

‘bination with sources of electricity carried

on the rolling-stock, a track-circuit, and elec-
tric connections on the rolling-stock between

the sources of electricity and the said track-.

circuit, of commutators driven by the move-
ment of the rolling-stock and arranged to
send current impulsesinto the track-circuit,

a governor for each commutator, said gov-

ernor being arranged to complete the circuit
when the 10111ng _stock is standing still, and
relay mechanism arranged to be oper ated by
said impulses.

In testimony whereof I hzwe signed my
name to this specification in the presence of
two subsenbmﬂ' witnesses. | ~

- H UBERT PFIRMANN

- Witnesses:
KARL MERZ,
KARL HENGEL.
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