H. VON KRAMER.
MEANS FOR THE REGULATION OR CONTROL OF RAILWAY AND LIKE TRAFFIC.
, APPLICATION FILED APR. 11, 1914,

1,219,508. Patented Mar. 20, 1917

2 SHEETS—SHEET 1.

—
j‘?\—‘ of L7010
= Higd
T '
49 7 ' ‘
$729 1 I A
__/__{/_ — - — 1 /} /}> Y
__-_\—S;_--—-J Ny ( < -
b B
VAN ‘ » 4 3
| 94 £
8)
[
7
1 T g, .
A e, 2 [
T Y A— i M M = ] 4
; A\ AYY 7 )
! o/ [ P17 ' /
[ N T 1 . RO sy —
I T ' 7
) | , < L B
[ et LL <
7 & 7%y
P
- //4,0
. i 6{
7. /W
WITNESSES WHENTOR
it - Savs vow ARAMER

"Arrorney

Wﬁwf CE Sy er oo 2 FvacOesecoed



H. VON KRAMER.
MEANS FOR THE REGULATION OR CONTROL OF RAILWAY AND LIKE TRAFFIC,
APPLICATION FILED APR. 11, 1914,

1,219,508,

Patented Mar, 20, 1917.

2 SHEETS—SHEET 2.

WITNESSES, IVVENTOR

_ C Saws vew ARAMER
e Mol 2y HhvarQustorssnced

A7rornvey



 UNITED STATES PATENT OFFICE.

HANS von KRAMER, OF EDGBASTON, BIRMINGHAM, ENGLAND.

MEANS FOR THE REGULATION OR CONTROL OF RAILWAY AND LIKE TRAFFIC.

1,219,508.

Specification of Letters Patent,

Patented Mar. 20, 1917,

Application filed April 11,1914, Serial No. 831,250

- o all whom 2t may concern: :

10

20

25

30

- 356

40

50

55

Be it known that I, Haxs vox KRrRAMER,
a subject of the King of Great Britain, re-
siding at Kramersruhe, Wheatsheat Road,
Edgbaston, Birmingham, in the county of

- Warwick, England, have invented a new and

useful Improvemerit in Means for the Regu-
lation or Control of Railway and like Traf-
fic; and I do hereby declare the following to
be a full, clear, and exact description of the
same:

My invention comprises improvements in
means for the regulation or control of rail-
way and like traflic the said invention being
an 1mprovement in or modification of the in-
vention described in my prior U. 8. Patent

1,094,407, dated April 91, 1914.

According to the present invention only a
single wire 1s employed laid entirely in prox-
imity to the track so that if the wire breaks
at any point the warning is given to the ve-
hicle. '

Referring to the drawings:—

Figure 1 is a diagrammatic view of one
form of the invention in which the warning
points are formed by laying the line wire in
the form of loops.

Fig. 2 is a similar view of a modification
in which the warning is given by laying the
out and return portions in proximity to each

" other. . )
Fig. 3 illustrates a form of visible signal--

ing device to be carried by the train.

Iig. 4 illustrates a modified form of the
arrangement shown by Fig. 1.

Fig. 5 illustrates another modified form.

Fig. 6 is a sectional view of the track
showing my signaling system applied
thereto. : : 3

In carrying this invention into practice as
illustrated upon the accompanying draw-
ings at Fig. 1, and dealing with the left hand
half of the diagram only, . e., the part to the
left of the generator, at the point at which
it is desired to give a warning to the train
the line wire 1 at the side of the track remote
from that on which the train is traveling is
carried inwardly and then backwardly as 2
parallel with the second or return length
marked 1% of the main line wire, the parts
2 and 1* being equidistant from the rails 3
on which the train to be warned is running.

The frame carried on the train is indicated
by the dotted lines 4. The direction of the
trains is indicated by the feathered arrows,

while the direction of the current in the line
wire is indicated by the small plain arrows.
It will be seen from this that current is pass-
ing in the same longitudinal direction in
the wire 2 and the wire 12 so that when the
frame on the vehicle passes between these
two wires, current i induced in the longi-
tudinal portions of the horizontal frame by
the wires 2 and 1* but these inductions being
in the same longitudinal direction will op-
pose and neutralize each other in the coiled
frame so that whenever the frame passes the
point indicated by dotted lines in the draw-
ings there will be absence of induced current
therein. :

As described in the prior patent the ab-
sence of induction actuates warning devices
which may be either audible, optical or me-
chanical and may be arranged under cer-
tain circumstances to entirely stop the train
as when the driver is approaching or over-
running a signal set at danger? in the forms
illustrated at the extreme right and extreme
left of Fig. 1 the loops B, B! are perma-
nently arranged to give a warning of the
approaching signal; the remaining loops A,
A are operative or inoperative according to
the position of the signal arm.

The wire 1 is connected to a terminal 5
which is connected to a contact 6 by wire 7
and also to the part 2 of the signal-actuated
loop and thence by wire 8 to a contact 9.

. The signal arm 10 carries a contact plate 11

connected by wire 12 with wire 1. When
the signal is in the blocked position, as illus-

trated at the left of Fig. 1, the contact 6 he-,

ing broken and the contact 9 completed, cul-
rent will flow through the wire 2 and thus
operate to warn or stop the train, while
when the signal is down, as shown at the
right hand side of the drawing, contact 9 is
broken and contact 6 made when current
will pass direct from the wire 1 to the signal
contact to the continuation of the wire 1
where it passes to the loop B.

Similar references apply to the right hand -
portion of the diagram, but all the parts are
reversed to operate upon trains coining in
the opposite direction upon the second track
as indicated in dotted lines and the signal
arm is shown in the “clear ” position.

A modified form of the invention is shown
in Fig. 2 in which at particular points 14 the
out and return wires are laid in proximity
to each other so that they induce opposing -
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and neutralizing inductions in the frame of
the vehicle which may be passing said points,
and so give & warning or other signal. _
The loops A A* which are controlled by
the position of the signal are the same in
Fig. 2 asin IFig. 1. )
- At Fig. 8 a modified forn of the train
equipment described in the prior specifica-
tion is shewn wherein the cireuit controlled
‘by ‘the rdlay 16, which is according to the
pphior_patent specification of Hans von Kra-
mer and Dr. Gisbhert Kapp, Patent :No.
1067823, dated 22nd July, 1913, includes an
electromagnet 17 which operates an arma-
ture switch which is energized when the reed
18 of the relay makes contact with the flank-
“ing contact springs 19 this contact being com-
plete when current is induced in the frame

4., Tven when the contact springs 19 are:

out of contact with the reed 18 and the cir-
cuit ‘broken at this point, there is complete

~cireuit through the non-inductive. resistance
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25 and the winding in the magnet 17 but the
current passing is too feeble to attract the
armature, owing to the presence of the re-
sistance 25 in the cireuit.. In operation when

current: is. induced in the frame 4, the en-

gagement' of the reed 18 and the contact
spring 19 partially short circuits the re-
sistance, allowing a stronger current to pass
through the magnet winding. The maguet
is thus'cnergized and attracts the armature
switeh 20 which energizes a second magnet
91 controlling a second armature switch 22
arrying a visible signal. 23, The attraction
-of the armature 22 completes another eir-
cuit which includes an electromagnet or sole-
noid 24 for controlling -the brake, steam
valve. or other means for arresting the move-
ment of the engine, the brake or steam valve
being operated when the solenoid 24 is de-
energized. The use of the non-inductive re-

sistance 23 allow -the circuit to be always”

maintained coniplete, the relay thereby short
circuiting the resistance, this arrangement
avoiding or minimizing the sparking which
would otherwise occur. Thus as long as cur-
rent is being induced in the frame, the con-
tacts. 18 and 19 are made; the, armature
switches 20 and 22 are attractéd and the
visible signal will show the line as being
clear, :
At Fig. 4 1 modified form of the arrange-
ment shown:in Fig. I'is illustrated, TIn the
arrangement shown in Fig. 1 it is possible
that the wire 1 with that portion @ of the
loop A which is adjacent and parallel there-
to may also induce a current in the frame
apd thus upset the balanced and neutralized
gurrents caused by the parts 1* and 2, This
~defect may be cured by varying the distance
between the wire 1* and the frame and the
distance between’ the wire 2 and the frame
relatively to each other, so as to balance ex-
actly with the inductions of the wire 1* and

1,219,508

adjacent wire « of the loop, as diagrammati-
ally llustrated at Fig. 2, but the exact va-
riations in distance are ot course dependent
upon various factors and must be deter-
mined for particular cases; in cases where it
is impractieal to vary the distance, more
than one turn of wire may be employed as

“shown in Fig. 4 there being then orte wire 1

in'proximity to the frame at one side and two

wires ¥ 2¢ in proximity to the opposite side

of the frame, the second wire on one side be-"

ing adapted to balance the disturbing induc-
tions from the three wires marked 30 on the
dravings which-arg entich farther from the
frame than the wire 2* and induce opposing
induetions to the wire'22, but obviously the
manter in which tlie distarbing inductions
may be neutralized depends largely upon the
ilistance at which the disturbing influences

“lare sitnated from the frame.

“At Figs. 5 and 6 a further modified and
the preferred form of the invention is shown
in which the wire is brought back to'the
warnin
and adjacent to the main wire 1, being re-
turned in a central position as 32 between
the rails, the whole of the warning loop be-
ing thus at the side of the track correspond-
ing with the line on which the train is to be
warned as distinguished from the forms of
the invention previously described in which
the loop is on the other track, the trains on
which are not to he warned, thereby avoid-
ing the necessity of carrying the wires right
across the track. ‘I'bis form of the invention
may be made perfectly to balance or induce
nentralizing inductions by laying the vari-
ous wire at suitable distances from the path
of the frame.

When the signal is at “safety” the gurrent
passes through the wires 1, plate 11, contact

6, wire 1°, and wire 1* giving a.similar in-
duction to the main part of the line wire;.
but when the signal is at “danger” the part

1 is out of circuit, the circuit then being
wire 1, plate 11, contact 9, wire 33, wire 31,
wire 82 and wire 1°. Thus there are two
wires, either 1 and 31, or 33 and 31 on one
side of the frame 4, the wires 1 and 33 in-
ducing opposing inductions in the frame to

section. in parallel relation as 31
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those of the wire 81 ‘while on the opposite.

side of the frame 4 there are wires 32 and 12
again induving opposing inductions. By
arranging these wires in suitable relation
and at suitable distances from. the frame,
they may be so arranged that the sum total
of all the 1. M. I%.%s induced by them in both
limbs of the frame is siubstantially equal to
zero when passing this portion of the track,
if the signal be at danger; or so that there is
insufficient resultant induction to actuate the
relay.

In ,
above, the following is to be noted:

When two or more wires carrying con-
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tact are in inductive relationship with two
or more wires or limbs of a coil in series, the
current induced in such coil or wires is pro-
portional to the log. of the product of the
quotients of the distances of each of the
wires carrying the currvent from the two
limbs of the coil.
Expressed as a formula:—
where—
{=current induced
K=constant
al:dista‘nce from wire 1 to limb « of coil
—_ <

[11 43 143 143 113 &
i 114 11 [44 1 43 44 b 44 143
a,= 2 a
[4 [43 o« 114 £ 14
—_— ¢ 2 14 b 12 113

27 . . . -
Then, taking inte account the directions
of the currents in the two wives,

. b, _a,
Kbl
It will be immediately clear that the con-
dition for ¢=zero, will be aiiained, quite
apart from the value of K, when the product
within the bracket=1, giving the result

i=K log. 1
=0

It will be understood that the warning
loop may be of a considerable length say
half a mile in order to insure that the warn-
ing devices or motion arresting devices will
come into operation when the train is pass-
ing at a-high speed.

The warning devices are clearly applicable

to warning the driver when approaching a
“curve” or dangerous part of the track such
as level crossing, gates or barriers.

It will be obvious from the explanation

- given that in the event of failure of the cur-

rent the whole of the system would become
non-inductive so that the effect of an elec-
trical breakdown would only be to stop the
trains there being no risk of accidents as in
the form of inductive signaling wherein the
transmission of the signal depends upon the
presence of the induction.

What I claim then is:—

1. In apparatus for the regulation or con-
trol of railway or like traffic, the combina-
tion of a line wire laid parallel to the track
of the vehicle; means for continuously pass-
ing periodic electric current through said
line wire; a wire frame carried by the ve-
hicle in inductive relation with the line wire;
a signal-receiving device carried by the ve-
hicle inoperative while current is induced
into the frame from the line wire, but oper-
ative when the induced current ceases, a loop
formed by a part of said main line wire, and
in series relationship therewith the two wires

k2

-

of said loop inducing opposing inductions in

the frame of the vehicle, so as to render in-

eﬁ’ective the induction between the main
wire and the frame at the places where said
additional series wire is located without in-

‘terrupting the current passing in the line

wire, so that when the vehicle is passing said
places the wire frame will operate to convey
signals, while when the vehicle is passing
over the inductive lengths the signal-receiv-
ing device will be inoperative. '

2. In apparatus for the regulation and
control of railway or like traffic, the combi-
nation of a line wire laid parallel to the
track of the vehicle; means for continuously
passing periodic electric current throug
said line wire; a wire frame carried by the
vehicle in inductive relation with the line
wire; a signal-receiving device carried by
the vehicle inoperative while current is in-
duced into the frame from the line wire, but
operative when the induged current ceases; a
loop formed by a part of said main line wire,
and in series relationship therewith, the two
wires of said loop inducing opposing induc-
tions in the frame of the vehicle so as to neu-
tralize the induction between the main wire
and the frame at the places where said ad-
ditional series wire is located without in-
terrupting the current passing in the line
wire, while when the vehicle is passing over
the inductive lengths the signal-receiving de-
vice will be inoperative.
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3. In combination, a track for vehicles; a -

line wire adjacent to said track; means for
passing periodic current through said line
wire; and an additional wire in series with
said line wire and-having part of its length
physically parallel thereto and approxi-
mately equidistant from said track and part

of its length at a considerable distance there--

from.

4. In combination, a track for vehicles; a
vehicle thereon; an inductive frame carried
by the vehicle; a line wire adjacent to said
track; means for passing periodic current
through said line wire; and an additional
wire in series with said line wire and having
part of its length physically parallel thereto
and approximately equidistant from said
track and part of its length at a consider-
able distance from said track. -

In testimony whereof, T have signed my
name to this specification in the presence of
two subscribing witnesses.

HANS von KRAMER.
‘Witnesses : .

Harorp J. C. FORRESTER,
Herserr F. O. Barron.
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