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o SO | GCIalms
My 1nvent10n rele,tee te electrleal systems for

ST _eemmumee,tlen between two points on a, railway

train: or between a train and a fixed point, and
more pe,rtlcularly it relatee to trackway appa-

5 _retue ior use in. connection with such systems.

‘Whmh my invention may be used, is. disclosed

- One form of train communicating. system. with

| '-:__-'-_e,nd claimed in an application for. Letters Patent
of the" Umted States filed: by L. O: Grondahl on

“May 6,:1930, Serial No. 450,135, for - Apparatus
for s.tgnelmg between tTwo" pemte on . a railroad
ragin..
the prevmen of means for bridging the insulated
- Jjoints -in o track which is equipped with track
circuits; thereby improving the eenduetmty of
S the rail path for the’ commumea,tmg current.’ |

“ieTewdll describe two forms of apparatus embedy-

- One: ebgect of :the . present invention- is

_'"-_"i':_ing my invention; and will - then pomt out the
| "._-"'.:novel features thereof in elalms L :

20

In the aecempenymg drawmg, Flg 1 1S a, dm—

_gla,m“netle View. ehowmg oné form of apparatus -

. " '.’_"_;_'eMbUdylng my IIIVE&IlthIl Flg' 2184 vertical sec-

- ‘tional view showing one form of microphone
- ,;-theh may be used in the apparatus shewn in Hig,
L. Fig. 3 is'a dlegramme,tlc view showlng g modi-

- fication of the apparatus ehown in Flg 1 and also |
-_embodymg my invention.

- Similar refelenee eheracters refer to 51m11ar

S pelts in each of the views."
30
B -,---tere f and. fa;
- Stretch of rellwey tre,ek which rails are divided

"Referring: ﬁret to Fig.-1; thei'eference chera,c-
dESIQ.‘"’l&tB the track rails of a

by insulated joints 2 and. 22, respectively, to form

o '_-i’-traek. sections in accordance with the usual prac-
tice - in- railway’ ‘signaling: systems 'of the track |

35

- gircuit type A normally open eleetre-eenduetlve
- ‘path is provided around joint 2, which path in-

40

. .vibrated as a

© . cludes a back: contact § of a Telay R; and .a
- osimilar normally. open electro- eenduetwe path is
provided: around the joint Eﬂ which path includes
~+back contdet T of relay 'R. The relay R-is con-
- trolled by a microphoneé M, which is associated
with one of the rails 12 and is arranged to be
train passes: along the track in the'

5 :;Vlelmty af the joints 2 and 2a,
..’ The mierophone M. is S0 deagned that 11; ha,e
'#the eha,ractemstle of mereasmg its resistance 'in

"'_'.':"reSpense 1:0 vibration by & train. -This micro-

SN phone me,y ‘be: ef the type d1sclosed and elalmed

50 -in' Letters Patent. of the United States. No.
':'_."1834 077, gra,nted te me on December 1,°1931.

o Refernng particularly’ to Flg 2, the m*cmphone
. is attached to the rail fz by means of a clamp

4 which is secured to the flange of the rail by.'-_
a lug ] and a belt 15

The mlerephone com-

~and. EY
partly, but net wholly, fllled Wlth leese earben

(CI 246-—-8)

prlses a,n msulatmg housmg M etteched to. the

two spaced vertleally cLeposed metal electrodes E
~'The space between these electrodes is

g1 anules {3.

- clamp 4 by a screw 16, which housing contains = -

‘Relay R is prov:tded Wlth a elreu:tt Wthl‘I passes o

frem a battery 3, through the electrode E, the
carbon. granules {3, the eleetrode E1 end the
Wmdmg of relavy R te battery 3. .

----- - The!operation of the a,pparatus is as fellowe
When ‘there is no moving train in the vicinity of

- the ~microphone M, enough current will flow

through this mlcrephone to energize relay R,

‘thereby holding contacts 6 and T open, so. that

‘both of the electro-conductive paths around the
meula,ted joints are open. When there is. 2 mov-

- ing frain in-the vicinity of the: microphone' M,

however the vibration of. the track rail fa due
1o the movement of such train, will cause the
mzerephene ‘M- to be: contmueusly vibrated, so
~that' the carbon granules i3 are continuously

16

15 .
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~ agitated and the resistance of -the current path

between the electrodes. E and E! will then be
ra,pldly verled being at times below" 1te normal
~value a;nd at. other times above this value.
- average value of the resistance of this path will,
-however, - :be of the order of two or three times
the normal value, and this increase in resistance
will reduce the current. supplied to the relay R

beleW the release value of this relay. Rela,y R

_will: then be- deenergized to close its back con-
‘tacts 6 and’ 71, and thereby close the normally
‘open eleetre-eenductwe paths around the Jemte
2 and 2a; respeetwely .

It wﬂl ke clear from the foregelng thet as &
tram. pmeeeds over a stretch of track provided

.with apparatus embodying my invention, the
insulated joints spanned by the train will be auto-

ma.tlcelly blaced -on short circuit, so that com-

~‘munication between the two ends of the train or
between the “train and a fixed wayside station

- The
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‘may  take place’ as if there were 1no 1nsu.la,ted o

jmnts at that point in the track.

‘Direct attachment of the mlcrophehe to a treek .:-

l‘&ll Is'not essential; it is only necessary that this
microphone be so located that it will be vibrated
- by a train in the vicinity of the Jemts W1th Whlch
the mlcrephone is assocla,ted SRLRPREEE
Refernng now to Fig, 3, T have here shown twe

50

pareﬂel rallwa,y tracks A and B, each of which is

dmded ‘into* traek circuit seetlons by msula,ted
‘Joints 2 and 22 in the two track rails | and fa,
respectlvely
melly moves 1n the dlrectmn 1ndlea,ted by the

‘Traffic on each of these tracks nm-—i o




1

. : - 30\. '
L} rr._ L] .

-'asseelated a,lrow Sectlon X—Y of track A 15
-'prowded with a track circuit comprising a battery -
-8 and a track relay: TA, while section Y—Z of -
track B is provided with a track mrcmt compris-
' 5. ing a battery 8 and a track relay TB. ‘Associated
- w0 with track A is-a nermally deenergized slow-.
o releasing relay. RXA, a front contact 6A of which

~ isincludedin a. normally open electro-conductive

. path around . Jemt 22 in. track A;and a second::‘
front centact TA ef Whmh is mcluded in a nor-
__'__mally open ‘electro- cenductlve path around gemt}-
~lay for one.of the adJaeent sections and Q mmre-l
phone arranged to be wbrated by a passing train.

©. . 2. Associated with track Biis-a" similar: reldy.
R O RXB the front contacts EB a,nd 1B of which are
- pmcludﬂd in “normally open eleetre-conductlvej__;f.j'.__
- paths around joints 22 and 2, respectlvely
© Located adjacent the. pomt Yisa mlcrophone?_g._;_;“
_. M Whlch is arranged to be Vlbrated by a passmg-f |
R ?_tram on either track:

.attaehmg the mlcrophone to 2 shelf of the ‘cabi-

__;I]Et

g ‘f__:__-_-;-.,_L-__manner that the relay.is normally energlzed but

S becomes deenergmed when a tram on elther tra.ckj:
S ",:pe,sses the:cabinet. - | |

v Relay. RXA is. prewded 'Wlth . clrcult Whlch

_passes from . termingl -C. of -a~ Suitable ‘source of

~ current, through back contact 10A;of track relay

~'TA, the winding of relay - RXA, and back: contact
- - 9ot relay R to termmal O of the: s&me ‘sourice ‘of -
7 current.’
ST )

Tms mlcrophone controls a rela,y Rin. such

' tro<conductive. paths around the: joints 2" a,nd 28,

. RXA" (or RXB) will ‘not release because of its
-'.slew-releasmg characterlstlc and- so such mo- .
FETR -_-.;_-_-i_.mentary eperatmn ‘of relay R will. not- result in -
S ' “the ’opening . of the . ‘electro-conductive paths
_"-3?.-;-="areund the joints in the track:occupied by the
~_train. When a. train is moving very slowly or is -
._standmg still: the electro- cenductwe paths e,round:f%
 the joirits are not nécessary, and:so-it.is not:im-- .-
;. ‘portant. that rela,y R should release under those: o
. conditions. - SR SR AR |
Altheugh I ha.ve herem shown and descrlbed- :
'only two forms-of. e,pparatus embodying my in-
| . vention, it is. understood that various changes.
LT -'“:"-s:'.-».and modlﬁcatmns mey be made thereln witlrunf_‘: -
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-respectlvely, in’track ‘A, but rélay RXB for track
L "B w:i.ll ne‘t be affected, because track Telay: ' TB -
L :--_-.:____.'_.jf_:;wﬂl Temain ‘enérgized. . If the train is on track:

.. :If, during the passage of a train, relay R sheuldf.
__'.’-become momenta.nly energlzed due'to slow move- -
ment of: the. train or to.any. other cause,. rela,y .

~This microphone may, for -
. “example, be located: in’ ‘the usual relay . cablnet;_;{;%’-

: 20 ‘which also houses. the track relays TA and TB.

- .along" either track,
Relay RXB is provided with a Slmllar'.;__f*-'
._,_..._.:_elremt which includes back: eonta.ct IOB of relay-:
'-TB and back contact 9 of relay.R.: " .
" - The operation-of the apparatus. shown in Flg 3,
isas-follows: Assuming that a passing train occu-"
R 'f_ples track-A; relay R will become" deenerglzed as
i pg thetrain appma,ehes point Y, and: relay TA will -
. 7 become deenergized as:the: forward end of the

. train enters the forward section X—VY:- ‘Relay.
. RXA will then be energized to close the: two elec- -

2 011 658

the seepe of the appended clalms mthout de-

partmg frem the sp1r1t and scepe of my mven—f_ -

tmn

2. In cembmatwn a, stretch of railway track

- divided into track-circuited sections by insulated
“joints, a nerma,lly open ‘electro- conductive path
around one of said joints meludmg g front con~
“tact of a normally deenergized relay, a micro-
-.phene arranged to be vibrated by 2 train pa,ssmg |
~along said track and having the characteristic
S '_.'-Thls mlcrophone may be similar: to the one 111115-
‘trated. in Fig..2, except tha.t the: clamp a4 may be";f}
. .:omitted and su1tab1e means may be provided for

283 In’ cembmatmn twe para,llel raﬂway tra,cks

| Hevmg thus descnbed my mventmn wha,t I_' o
cla,lm is: o |
1. In cembmatmn a streteh of rellway track --
-d1V1ded 1nto tra.ck-elrcmted sections by 1nsule,ted_ |
“joints, & normally open electro-conductive path
around one of ‘said joints including a front con- =~
_tact of a normally deenergized relay, and means 10 -
for energizing said relay including the track re-

“of: increasing . its. resmta,nee in response fo .such. .
__._‘-V1bra,t10n 2 normally energlzed relay controlled
- by::said mlerephone and a. e1rcu1t for said ﬁrst- |
 relay including ‘a back contact of said second re-
- lay-and a back contact of the track rela,y for ene
B of the: ad;acent sections. o -

1 -_._-"._fea,ch divided into track-circuited sections. by in-
. sulated joints, two: normally - open -electro-con- _

~ductive paths one around each'of two adjacent 30

joints in the two tracks respectwely, ‘a micro-

'-tlons ef the tra,ck oceupled by the tram RS
. 5,-In combination; two’parallel ra,ﬂway tracks 50
ii-each divided into track—elrcmted sections by in- -
‘sulated ‘joints, two normally open’ ‘electro-conduc-~
_tive paths one around’ each of two adjacent joints -
in the two tracks respectwely, a m1crophene ar-
. ranged:to be vibrated by a:train passing along 55 .
either track, and means for closing ‘one of said
_.-:f_»j-pa.ths or. the other as a. tra,m passes along the -
;correspondmg track: meludmg said .microphone
‘and the track relay for one of. the: a,d.]acent sec—-; o
-'}'-tmns of ‘the track occupied: by the train.

~phone. arranged to be vibrated: by a train passing : )
| ‘and ‘means. for. closing ‘each =~ _ -
path including said ‘microphone and the track _ -

-relay for ‘one ef the a,djacent sectmns of the as-“l '
’--;'qseclated track. P ST
4 In cembmdtmn two perallel raﬂway treclcs R
each divided into track-circuited sections by in-
-sulated joints, two normally open: electro-con-

-ductive ‘paths one around each of two adjacent
‘joints in- the ‘two tracks: respeetwely and each -~
imCludll‘lg a front contact of an-individual nor- -~ -
~mally: deenerglzed relay, a mlcrophene arranged
- .to .be: vxbre,ted by ‘a train :passing along either
- of- said tracks, and means for erergizing one of ¢
r-'_--;fsa,ld relays or the other as a train passes’ along

= _i"-'_on.e tre,ck or the ether mcludmg seld mmrophene Lo
S . Byreélay RXB will become energized in response &
o e the: deenerglzatmn of’ relays ‘R and TB.and - 1
. 5o will'close the electro-conductive ‘paths -around

77 joints 2 and 22, respectively; in track B, but-relay

. RXA will not be affected; beea,use track. rele,y TA .
- will remain ‘energized.: Of course, if two passing
. trains . eecupy the twe tracks: respectively, _beth

ENARE | -'55'__5__' relays RXA and RXB Wlll be energized.

1 S
5

6. In ‘combination, two parallel railway’ tracks o

ANDREW J SORENSEN

‘each divided: into sections by" insulated joints, - .
“tWwo normally open: -electro-conductive paths one -
~ground each of .two adjacent. joints in the two .. .
‘tracks respectively; a. ‘microphone arranged to be 65
“vibrated by 3, tra,m passmg aleng either track,
and: means respenswe to a passing train: and in- .
" cluding: said mlcrophone for -closing the- path
.around ‘the JOlIlt in the track occupied by the
_train’ . but. not the path a,reund the Jomt in the

_:..other track B
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