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ADOLPH G. DAHMKE, OF CHICAGO, ILLINOIS.
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SPECIFICATION forming part of Letters Patent Mo, 741 ,818, dated October 13, 1908.
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To all whom it may concern:

Be it known that I, ADOLPH G. DAHMKE, a
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,
have invented new and useful Improvements
in Railway Signaling Systems, of which the
following is a specification.

My invention relates to improvements in
railway signaling systems, with especial ref-
erence to that class of signals knewn as
“block-signal” systems, although my inven-
tion may also be applied to bridge and switch
signals, &e.

The object of my invention is to provide
improved mechanism whereby signals, either
visual or audible, may be produced within a
moving body, such as an engine or car, to in-
dicate the presence of another body, car, or
other obstruction within a given distance
from the signaling apparatus, the apparatus
being antomatically rendered operative or in-
operative by the presence or removal of the
obstruction itself.

My invention also contemplates the pro-
vision of means whereby each member of a
series of moving objects will record its pres-
ence in the signaling apparatus, which will
then not become inoperative until the last of
such objects shall have passed beyond the
section controlled by such signaling appa-
ratus.

In the following deseription reference is
had totheaccompanying drawings,in which—
* Figure 1 is a plan view of one of the mem-
bers of my improved system with the casing
removed. Fig. 2 is a vertical section view of
the same, drawn on line ¢ x of Fig. 1. Fig.
3 is a detail top view of one of the operating-
levers of a two-track system. Fig. 4isa simi-
lar view showing the form of lever preferred
for one-track systems, Fig. 5 is a detail of
the springs and pivot of the lever shown in
Fig. 4. Figs. 6and 7 are diagrammatic views
of -two and one track systems, respectively.
Fig. 8 is a diagram of the connections and

signaling apparatus of the ear or moving

body. Fig.9isa detail of the relay and shut-
ter carried by the vehicle.

Like parts are identified by the same ref-
erence characters throughout the several
views. S

My invention as applied to railways con-
templates the provision of a series of signal-
ing-stations along the track or tracks of the
railway interconnected electrically to form
so-called ““blocks” consisting of a plurality
of cobperative signaling apparatus.

In the drawings, Fig. 6, A represents the
casing of the signaling apparatus; B, a com-
mon -source of electrical energy hereinafter
termed for convenience a ‘‘battery;” C, a
common conducting-wire extending from one
pole of battery B throughout the series of sig-
naling apparatus, and D is an electrical con-
ductor extending from battery B to the rails
E of the track or to the ground, the rails
forming one terminal of a circuit of battery B,
hereinafter termed the ‘‘ track-circuit,” and
an insulated conducting-bar 1, Figs. 8 and 4,
carried by a lever 2 of each signaling appa-
ratus being constituted another terminal or
pole of the battery whenever its respective
apparatus isin signaling adjustment. Atall
other times the bar 1 is cut out and inopera-
tive except for the purpose of adjusting the
apparatus. Thelevers2are arranged to pro-
ject from the working portions of their re-
spective apparatus through slots 3 in the
casing A and support the bars 1 in position
to be struck by a contact deviee 4, carried
by a.car upon the track, the terms *“‘car” and
‘““vehicle” being used in their generic sense
as indicating any moving body. A single
contact device 4 may be employed or a series
on each car, if desired. Kach car to be sig-
naled is provided with a local battery N, (or
other source of electrical energy,) in the cir-
cuit of which suitable signals are included,
as indicated at O in Fig. 8. The circuit of
battery N is normally open with terminals at
n ', but may be closed by a shutter P, sup-
ported from an armature Q of arelay R. The
latter is in electrical connection with the
contact 4 through the medium of eonductor
S and with the car axle and wheels through
conduetor T. It is therefore obvious that

when the contact 4 engages the bar 1 of any
signaling-lever in circuit with battery B of
the track-circuit a current will pass through
the relay R from bar 1 to the railway-track
and the relay will be energized to-actuate the
armature Q, releasing the shutter.

The lat-
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ter then drops into a position connecting ter-
minals » n' of the battery N, closing the cir-
cuit thereof and operating the signal.
Referring now to the construection of the
apparatus connected with each lever 2, each
such lever is provided with a pivot-shaft 5,
and a spring 6 is used to hold it in normal po-
sition for contact with the ear-arms 4. The
apparatus is organized for the purpose of
switching in and cutting out the contact-bar
1 of the lever from the cireuit of battery B.
A central shaft 7 is provided with a disk 8,
carrying an insulated annular conducting-

.shoe 9, notched or recessed at 10, as shown

in Fig. 1. Brushes 11 and 12, forming ter-
minals of an eleetrical circunit of battery B,
are positioned for contact with the shoe; but
normally one of the brushes is in registry
with the recess 10 and out of shoe contact.
The shaft 7 is provided with a disk-advancing
ratchet- wheel 15 and a retracting ratchet-
wheel 16, operated through the medium of
the electromagnets 17 and 18, respectively,
each of which acts upon an armature-lever 19,
pivotally connected with a ratchet-engaging
pawl 20, the pawl actuated by the armature
of magnet 17 operating upon the advancing
ratchet 15 and that actuated through the me-
dium of magnet 18 operating upon the re-
tracting-ratchet 16. Kach pawl has an arm
21, engaged by a retractable spring 22, the
pawl being held normally out of contact with
the ratchet-wheel to which it pertains. When
the armature 19 is attracted by its magnet,
its movement brings the pawl-arm 21 into en-
gagement with a pin 23, whereby the pawl is
pushed into engagement with the ratchet in
opposition to the tension of spring 22. The

pins 23 are cushioned upon spiral springs 24, :

so as to permit the continued movement of

the armature -levers after their respective |

pawls have been forced into engagement with
the corresponding ratchets.

The operation of the magnets and the re- !
spective pawl-and-ratchet mechanisms are |
controlled through the medium of the lever
2, which is provided with a eateh 30, adapted
to engage a lateh 31, pivotally mounted on a
circuit-closing lever 32, as best shown in Fig.

1. Thislever 32 carries an insulated contact-

plate 33,which servesasacircuit-closer for the |
magnet-circuits of the battery B. Thecirenit-

closer33ismoved by thelever 32intoand outof
contact with the terminals34,35,and 36, theter-
minal 34 having electrical econvection through
wire C' with the conductor C of battery B,
the terminal 35 having electrical connection
throughthemagnet 17 with the track by means
of suitable conductors ee’, and the terminal 36
having electrical connection with the magnet
18 of another station through conductor A.
‘When the lever 5 is moved to the position in-
dicated by dotted lines in Fig. 1, the catch
30 passes the latch 31, the latter having a re-
tractile spring 40, which holds it normally in
the path of the eatch, but which permits the

741,312

lateh to yield to permit the catech to pass to
the position in which it is shown in dotted
lines. Thelatch is not free, however, toswing
in the opposite direction, and during the re-
turn movement of lever 2, caused by the re-
action of spring 6, the engagement of catch
30 with latch 31 moves the lever 2 to bring
the circuit-closer 33 into contact with termi-
nals 84, 35, and 36, the circuit-closer remain-
ing in such contact and moving with increas-
ing pressure against the terminals (which are

75

formed of resilient material) until the cateh -

30 and lateh 31, moving in different ares, be-
come separated, whereupon the lever 32 is
restored to its normal position by retractile
spring 41. When the circuit-closerisin con-
tact with the terminals, the eircuit of battery
B is closed through conduectors C C', termi-
nal 34, plate 33, terminal 35, conductor e,
magnet 17, conductor ¢, rails E, and condue-
tor.D, the magnet 17 being thus energized
and actuating its corresponding armature 19,
and the pin. 23 (acting upon the arm 21 of
pawl 20, carried by said lever) forces the
pawl into engagement with the ratchet-wheel
15, the continued movement of the armature-
lever advancing the ratchet-wheel one notch
and bringing the conducting-shoe 9 into si-
multaneous engagement with the brushes 11
and 12. As the brush 11 is connected with
bar 1 of the station-lever 2, the effect of clos-
ing the circuit from brush to brush through
the shoe is to constitute bar 1 a terminal of
the circunit of the local battery B, the other
terminal being, as before stated, the track-
rail. If then a vehicle provided with a con-
tact-arm 4 passes along the track E, the arm
4 will be brought into contact with the bar1
and the circuit of battery B will be closed
through .the conductors C and f, brush 12,
shoe 9, brush 11, conductor g, bar 1, vehicle-
arm 4 and the electrical connections of the
relay R in the vehicle, the vehicle-wheelsand
track, and conductor D. The relay will thus
be energized to actnate the circuit-closing
shutter P and close the circuit of local bat-
tery carried by the vehicle, when a current
from said battery will pass through the sig-
nal O and operate the latter continuously un-
til the shutter is replaced by the person in
charge of the vehicle.

To accomplish the restoration of the con-
tact-shoe 9 to its normal or inoperative posi-
tion through the medium of electromagnet
18, an electric circuit of battery B is formed,
which includes the terminal 36 and the con-
duetor &, leading therefrom to the preceding
apparatus, the magnet 18 thereof, conduetor
h', and the rail connection of that apparatus
through the medium of conduector ¢’. With
this arrangement whenever the circuit is
closed between the terminals 34 and 36 a cur-
rent from battery B passes from terminal 34
through terminal 36 and through the condue-
tor h to energize the magnet 18 of the pre-
ceding connected apparatus, and thereby re-
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tract the shoe 9 of that apparatus through
the medium of the magnet-armature and its
pawl-and-ratchet connections.

Referring now to Fig. 6 and briefly review-
ing the operation of the system as therein
illustrated, it is assumed that all of the parts
are in mormal position. The first vehicle
provided with contact-arms 4 which passes
over the track E will actuate all the levers
of the several apparatus in succession. In
passing each apparatus the lever 2 thereof
will be actuated to the position in which it is
indicated by dotted lines in Fig. 1 and will

during its return stroke bring the ecircuit-

closer 33 into contact with the terminals 34,
35, and 36; but as the shoes 9 are all in nor-
mal position at the time the car passes and
the contact-bar 1 therefor eut out from the
cireuit of battery B at the time the vehicle-
arm 4 contacts therewith no current will be
received by the first vehicle, the cireuit-
closer 33 not coming into engagement with
the terminals 84, 35, and 36 until the vehicle-
arm 4 passes out of engagement with the le-
ver 2, which then on its return movement
actuates the circunit-closing lever 32. The
lever 32 will, however, in each case close the
circuit of battery B on the return-stroke of
lever 2 through the magnet 17 to advanece the

shoe 9 and electrically connect, the brushes.

11 and 12, thus switching contact-bar 1 of the
lever into eircuit with battery B, constitut-
ing the same a terminal of that eireuit, which
circuit may then be closed by a succeeding
vehicle equnipped with a contact-arm 4.
When the first vehicle reaches the end of
the block, (represented by any two apparatus
connected by a conductor f,) the elosing of
the cirenit between terminals 84 and 36 of
the last apparatus causes a current to pass
through and energize the magnet 18 of the
preceding apparatus, whereby the shoe 9 of

the preceding apparatus is retracted. to nor-'

mal position through the medium of the ar-
mature-lever of that magnet and its corre-
sponding pawl-and-ratchet mechanism. In
this manner the vehicle may travel the en-
tire length of the system, the bar 1 being
switched into a circuit of battery B as the
vehicle passes and being again cut out from
such cireuit as the vehicle reaches the end of
the block. In the constructionshownin Fig.
6 each lever would be cut out when the ve-
hicle reached the second apparatus in ad-
vance of the one to whichsuch lever pertains.
If a second vehicle passes along the track E
in such proximity to the first vehicle as to
pass any apparatus before its lever 2.is cut
out, by the action of the first vehicle, as above
described, a circuit of battery B is closed
through the relay of the second vehicle at
the instant of contact between vehicle-arm 4
and lever-bar 1, and the signal in such vehi-
cle is operated, thus notifying the person in
charge of such vehicle of the fact that the
first vehicle has not yet passed out of the

block. As the second vehicle in actuating
lever 2 advances the shoe 9, it is obvious
that both vehicles must pass out of the block
and successively actuate the lever 2 of the
last apparatus of the block before the con-
tact-shoe of the first apparatus will be re-
stored to its normal position. With this
construction it is'obvious that if two or any
greater number of vehicles are introduced
into the bloek they must all pass out again
before the initial apparatus of the block will
return to normal position.

In Irig. 7 I have illustrated diagrammatic-
ally my invention as applied to a single-track
system. In such cases the vehicles raun in
both direetions upon the same track, and it
is therefore necessary to provide the lever 2
with contact-bars on each side, (which, al-
though alike in all respects, are for clearness
indicated respectively at land I' in the draw-
ings,) all the other parts of which apparatus
are duplicated. The pivot-shaft of the lever
2 is provided with oppositely-acting springs
6, as indicated in Fig. 5; but as all the other
added parts of the apparatus used in Fig. 7
are exact duplicates of those shown in Fig. 1,
with the exception that they are arranged to
act in the opposite direction, further illus-
tration thereof is deemed unnecessary. The
electrlcal connections of the several appa-
ratus of the singla-track system are, how-
ever, different in this respect—viz., that the
terminal 36 is not only connected by con-
ductors 7 with the shoe-retracting magnet 18
of the apparatus at a preceding station, but
it is also connected by a conduector 7 with a
retracting-magnet 18 of the same station, the
latter being operative to eut out the bar 1’
on the opposite side of the lever from that
in vehicle contact. A conductor j extends
from terminal 35, controlling the bar 1, to
the station in advance of the one containing
such terminal and is electrically connected
with the opposite terminal 35 in such other
station—i. e., with the terminal 35 through

which is switeched in the bar 1’ of that sta-

tion. The object of this arrangement is to
provide for not only signaling vehicles ap-
proaching from the rear, but alse for signai-
ing vehicles approaching from the front and
restoring each signaling mechanism to its
normal inoperative position as soon as the
necessity for sueh signal ceases.

Certain details of construction are illus-
trated in the drawings for the purpose of fa-
cilitating the operation of my invention.
For example, springs 50 for retracting the
armatures 19, the adjusting-nuts 51 for regu-
lating the tension of such springs, stops 52
for regulating the stroke of the armature-
levers 19, and stops 53 for regulating the
stroke of the circunit- closing lever 32, &e.,
are details which will readily suggest them-
selves to the manufacturer.

For the double-track system the entire end
of the lever 2 may form a single bar 1, as
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shown in Fig. 3, the part 1 being insulated
from the body of the lever 2, as indicated at
55 in said figure. For the single-track sys-
tem I preferably use the lever 2, with bars 1
and 1’ secured at opposite sides thereof and
insulated therefrom, as indicated at 56 in
Fig. 4. Where trains are equipped with my
device, contact-arms 4 may be provided at
both ends of the train, the lever 2 being thus
actuated twice while the train is passing. In
such case the rear contact-arm is preferably
unconnected to any signaling apparatus on

.the train and is merely used for the purpose

of advancing the shoe 9 an additional notch,
so that in case the train becomes separated
before passing out of the block the lever of
the initial apparatus will not be switched
out of circuit until the rear section of the
train is removed from the block.

It will be observed that the bar 4 is in con-
tact with thelever 2 during an interval equal
to the time required for the bar 4 to swing
the lever to a point where it will clear the
end thereof. Byarranging the lever sothat
it-will swing when struck by the bar, I am
enabled to secure a pressure contact for a
sufficient interval to accomplish the desired
purpose of energizing the relay and setting
the train-signaling apparatus in operation.

Having thus described my invention,what
I claim ag new, and desire to secure by Letters
Patent, is—

1. In a system of the described class, the
combination with a source of electrical power-
supply, having one pole in the path of mov-

ing vehicles; electrically-controlled mechan- |

isms located at intervals along said path,
and each provided with a movable element
controlling the action of two or more of such
mechanisms; connections for transmitting
the motion of the movable element of one
mechanism to connect that element with the
source of electrical supply and cut out the
movable element of another such mechanism;
and means, carried by a moving vehicle, for
mechanically contacting with and actuating
said movable elements, and receiving elec-
trical impulses from such of them as are in
cireuit at the time of vehicle contact.

2. In a system of the described class, the
combination with a source of electrical power-
supply, having one pole in the path of mov-
ing vehicles; electrically-controlled mechan-
isms located at intervals along said path, and
each provided with a movable element control-
ling the action of two or more of such mech-
anisms; connections for transmitting the mo-
tion of the movable element of one mechan-
ism to connect that element with asource of
electrical supply and cut out the movable

element of another such mechanism; and-

means, carried by a moving vehicle, for me-
chanically contacting with and actuating said
movable elements, and receiving electrical
impulses from such of them as are in circuit
at the time of vehicle contact; together with
a local signaling-cireuit on each such vehi-

741,312

cle, normally open and adapted to be closed
through the medium of the electrical im-
pulses received through said movable ele-
ments. .

3. In a system of the described class, the
combination with a series of signaling-sta-
tions, arranged in blocks and having common
current-transmitting econnection with asource
of electrical energy; a movable arm or lever,
projecting at each station in the path of a
contact device, carried by a vehicle travers-
ing the line of said series of stations, said
arm being adapted to serve as a terminal of
an electrical circuit; a shoe adapted to be
adjusted to electrically conneet said arm with
the source of electrical energy; electromag-
netic mechanism, controlling the movement
of said shoe; and connections whereby the
movementof an arm at onestation will make
and break some of the electromagnetic cir-
cuits of two or more stations.

4. In a syslem of the described class, the
combination with a series of signaling-sta-
tions, arranged in blocks and having common
current-transmitting connection with asource
of electrical energy; a movable arm or lever,
projecting at each station in the path of a
contact device, carried by a vehicle travers-
ing the line of said series of stations, said
arm being adapted to serve as a terminal of
an electrical circuit; a shoe adapted to be

‘adjusted toelectrically connect said arm with

the source of electrical energy; electromag-
netic mechanism, controlling the movement
of said shoe; and connections whereby the
movementof an armat one station will make
and break some of the electromagnetic cir-
cuits of two or more stations; together with
electrical signaling mechanism carried by a
vehicle and adapted to be operated through
the medium of an electrical impulse received
from said arm or lever.

5. The combination of a moving vehicle,
equipped with signaling apparatus and elec-
trical signal-controlling mechanism; a con-
tact device carried by the vehicle and elec-
trieally connected with the signal-controlling
mechanism; signaling-stations located at in-
tervals along the path of the vehicle; a nor-
mally insulated movableelement at each sta-
tion, adapted to be actuated by the contact
device of the vehicle; an automatic readjust-
ing-spring for each such movable element;
and cireuit-closing mechanism adapted to be
operated by said element during its readjust-
ing movement to connect said element elec-
trically with one pole of an electrical cireuit.

6. The combination of a moving vehicle
equipped with signaling apparatus and elec-
trical signal-controlling mechanism; a con-
tact device carried by said vehicle and elec-
trically connected with the vehicle - wheels
through said signal-controlling mechanism;
signaling-stations located at intervals along
the path of said vehiele; a movable element
at each station adapted for both electrical
and mechanical contact with the contact de-
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vice of the vehicle; circuit-closing mechan-
ism operated bysaid element, for electrically
connecting it with a source of electrical en-
ergy having one pole normally in the path of
the vehicle; and means, controlled by a simi-
lar movable element of another station, for
restoring the circuit-closing mechanism to cir-
cuit-breaking position together with mechan-
ism for automatically restoring the movable
element to normal contacting position when
released by the vehicle contaet device.

7. The combination of a moving vehicle,
equipped with signaling apparatus; and elec-
trical signal-controlling mechanism; a con-
tact device carried by the vehicle and elec-
trically connected with the signal-controlling
mechanism; signaling-stations located at in-
tervals along the path of the vehicle; circuit-
closing mechanism at each station connected
with a source of electrical energy, having one
pole normally in the path of the vehicle; a
movable element at each station, projecting
in the path of vehicle contact devices, and
adapted to be actuated thereby and adapted
toform electrical contact therewith; mechan-
ieal adjusting mechanism for each siuch mov-
able element; and a catch connected with
the cirenit-closing mechanism, and located in
the path of the movable element, said catch
being adapted to be actuated by the movable
element, and arranged when actnated in one
direction, to operate the cireuis-closing mech-
anism, to connect said movable element as a
terminal for a normally open circuit origi-
nating in said source of electrical energy.

8. In a system of the described class, the
combination with the track-rails of a railway-
track; of a series of stations, each connected
with a source of electrical energy, of which
the track forms one polar terminal; a mov-
able element at each station, adapted for both
electrical and mechanical contact with a ve-
hicle on the track; automatic mechanism for
restoring said element to normal position af-
ter being mechanically actuated; and means,
operative during the automatic movement of
said element, for connecting the same to an
electrical terminal of opposite polarity to that
of the rails.

9. In a system of the described class, the
combination with the track-rails of arailway-
track; of a series of stations, each connected
with a source of electrical energy, of which
the track forms one polar terminal; a mov-
able element ateach station, adapted for both
electrical and mechanical contact with a ve-
hicle on the track; automatic mechanism for
restoring said element to normal position after
being mechanically actuated; and means, op-
erative during the automatic movement of
said element, for connecting the same to an

electrical terminal of opposite polarity to that -

of the rails; together with electromagnetic
mechanism controlled by said element for cut-
ting out a similar element at another station,

10. In a system of the described class, the

5

combination of a series of signaling-stations;
amovableelementarranged for both mechan-
ical and electrical contact with moving ve-
hicles; a circuit-closer, adapted to constitute
sald element a terminal for a souree of elec-
trical energy; mechanism, controlled by said
element, for actuating said circuit-closer in
one direction; and mechanism controlled by
similar elements at other stations for revers-
ing the movement of the eireuit-closer, said
actuating mechanism of the circuit-closer be-
ing provided with a one-way lateh, adapted
to yield under pressure of said element when
actuated by a moving vehicle, and arranged
to engage said element during its return
movement,to communicate motion therefrom
to theadjusting devices of the circuit-closer.

11. In a system of the described class, the
combination with an electrical signaling-
station; of a circuit-closing shoe nermally in
circuit - breaking position, but adapted for
continuous ecircuit - closing contact during
several successive adjustments; a movable
element; automatic devices for restoring
said element to normal position when moved
therefrom; latch mechanism adapted to en-
gage said element during its automatic
movement; and electromagnetic devices,
controlled by said lateh mechanism, for ad-
justing the shoe, said shooe being arranged to
connect said movable element with a source
of electrical energy when adjusted to circuit-
closing position.

12, In a system of the described class, the
combination with a railway-track; of a se-
ries of stations adjacent thereto; a movable
element at each station, normally discon-

-nected both mechanically and electrically

from the other mechanism at that station;
devices carried by moving vehicles adapted
for both mechanical and electrical contact
with said movable elements at the respec-
tive stations; a source of electrical energy,
having one polar terminal in the track-rails,
and another in the station; means for auto-
matically restoring the movable element to
normal position when adjusted out of such
position; a latch arranged to engage said
element during such automatic movements;
and mechanism, connected with the latch,
and adapted to be actuated thereby to con-
nect up the movable element as a terminal
of said electrical circuit.

13. In a system of the described class, the
combination with the rails of a railway-
track; a source of electrical energy, of which
the rails constitute terminals; a series of
stations along the track, each having a ter-
minal of opposite polarity to the rail-termi-
nals; movable elements at the stations, nor-
mally disconnected electrically, and ar-
ranged for mechanical contact with moving
vehieles; vehicles on said track provided
with contact devices adapted to actuate the
movable elements; and mechanism, con-
trolled by said movable elements, and oper-
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ative after the passage of a contacting vehi-
cle to provide electrical terminals in posi-
tion for contact with a succeeding vehicle.
14. In a system of the deseribed class, the
combination with therails of a railway-track;
a source of electrical energy, of which the
rails constitute terminals; a series of sta-
tions along the track, each having a termi-
nal of opposite polarity to the rail-terminal;
movable elements at the stations, normally
disconnected electrically, and arranged for
mechanical contact with moving vehicles;
vehicles on said track provided with contact
devices, adapted to actuate the movable ele-
ments; and mechanism, controlled by said

*41,312

movable elements, for providing electrical
terminals in position for vehicle contact;
together with other mechanism, also con-
trolled by said movable elements, for cutting
out the electrical contact-terminals of other
stations; and signaling devices on the vehi-
cles, electrically eonnected with the vehicle
contact devices and the track-rails.

In testimony whereof I affix my signature
in the presence of two witnesses.

ADOLPH G. DAUMKE.

Witnesses:
CHESTER ARTHUR BROWN,
J. K. FILESS. )
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