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-To all 1w lan. :f nULI r-mz,r eI |
- Be 1t known that I JFrrzivcH [‘ow SEND,

a citizen of theUmted States, residing at. \.vw |

York ecity, county and State of New York,
5 . hav-e mventml & S‘;btem of Automatic mel—_
ing for Klectric Railw RYS, of w]uvh ihe f: ullmx -

ing is a specilicaton.

T}us inventiion relates to a Sy --tvm ni autn—--
ratfwavs

matic l_)lock-blmm]mcr for olectric
of power-

current, 1 soureceof birrlla]mcr-c-111w11t a track-

waY dwmed into b]od-..—svctmnb,
. setting up

tial between the rails’ of a block-section;

15 INEans which will freelfy permit the pusmwe._'

~of the power-current irom block-section to
bloek-section, ‘but” prevent the- nlternating

difference of poteniml between:the rails of a
blonk—sectmn from affecting the signaling de- 1

20 vicesinadjacent bloc k—sectwns,amgnnluwdv 1
Bisay jew i diagrany thcreof:

vice in each block section, and means con-

trolled by the movements of the cars whichwill

“control the moveinents of the signaling de- |
-{1on 11110 e[h‘ct

vices.-Insuch a systemy it is usual.to arrange

2 5 thereactance bonds su that the power-curreut
of the two traflic-r a1ls producea counter aeting
0T OppoSIng magnetomuotive forees.
tlce it has been. found necessary  to nake.

* these bonds of large size in order to provide

30 for the possiblé 111equahty in the. ammmts of
ower - current carried by each trafhic- rail.
Ji‘he incq uality of the current in the. tra[h(,-

¢ ralls tends to magnetize unequally the cores

of the bonds, thu:.-, uﬂ ecting therr reactive 1~

features known to signal engineers.
“The'object of my mwntmn therefore, 1s the

- provision of means in a block system for re-
ducing the resultant ma gm,.tomot ive force of

40 ‘the power-currents carriéd by the two tmﬂm— ]

mﬂs to zero in the uuluvtunce bonds. -
-The gccompanying diagrams will serve to

lllustmte my invention.

means for,
an alternating difference of poten- .

Inprac-

r

L

3 5 fluence and giving rise to othcr ob jettlf}nﬂbl«b |

K {;

[ pow er—wrmnt bet“ een: the ra:ls, Such’ mes.inb 15 5

consisting .of inductance bonds having umls
in the puth of the power-current. with, me&us

{or changing - the eﬂ(.,ctwe resistance “of- 011&:

or the. otlmi of said coﬂs and thub alterl

the relafive. resistance of the’ “retuin-path st “6;::-,;_'

| through the rails,
the nuluclancu bond emplm"ed m the armnm oy "

‘ment shown in I* 1g.

g . 4isa detml view bf ’- o

I*w 518, 8 view m
*1# (} 1s'a {.hil ST, '-,mul*tr

”31,

dingram thereof. .
to I‘l"‘ 1.with means for equahzmﬁ' the @

posing . magnetomotive - forces” due 1o, f jo

"Ilmver-currentb in the inductance: bﬂnd,s ba‘.lti

__'I('m rents ¢
Jisa dvtml View
| hlm ed 111 t]w ﬂlmnterent i f-’.' 6 m“l Flgm

i'}‘{_ P -

means being-adapted to shunt moreor 1088 Gf M
-llw*rower—-t,unc-nt amuml a pmtmll 0[ ﬂf RATT
| winding of the inductance. bond, dopendmé‘”dﬂ"‘-"'

upon. the.degree of ineguality nthe power-: ',-.' eEe
Bi 1" ‘-J'" Lo :
'?-1 TR

uucd B the uullu,-rmlb.
“of the uuluctﬂnce boml érlxl

._| . )
|l. ... ‘ 'F' III
'

l‘lw three. nmnwenlellta Hh{Ws 11 1llust1ﬂh,

_'-_tlw tlltfmont lllL"Hlb for ‘carrying . iy any 11‘11-.- RS
Iwmhlt umlehtoodldu m)t.”‘" N

Timit-myself.in any wisc. 1o such speuf € ilfr-v---é o
O

"I‘ill]"(‘lll(‘lltb, a8 otherb gy, R emp 0) ved
. l
without requiring more. thagi the use. 0}1 we gi® -
Jknown electrical pr lllt‘lplt'b and device

| canne(.,ted ACroSS . “the tracl\-—rmlb

. pose.of these transformerts; 15, Lo mgrte an‘ids  ___ S
betw gen'tha”

source of powe er—ulrrent 6,0 sour@e of Higs
'nahnm—(u} rent; R p:m'er-feoder ‘8, "ngllllhfl%f 33;

'-feeder 9:10, tmck rails..

ing its primary 12 energmed from the soul"m

'.ternutmg difference of .

- Referring, to:the: -diagrams,.5 mdtéffbes"ihm

¥ hese mlls a{:e 1#‘**:.'*'.?.; :
vided into blﬂck—wct lons A BC: ‘%11:11&1‘,6(1 i

'ench blocL section. 1S &, transfonner 14; hair -é

of bwnalmrr-cm'rent, 6 and its; secqndary)l&%go
“Thépu-'. ¢ 1'

.....

utent‘m’l
lm{..k-rzulm of ench: block-qe(_tloﬁ “Situated?

| ulao in each Lﬂoc ¢-section is: asq_,na] f«i o rday' 51

15, hawntr s field .16 cmnwvted acros:a the

bUllI'LB of bmmhmr—( urrent 6 und- its. ﬂ,rnmture” | )

Figure.11s a dmgmm illtibtmtmg 8, 5y thIll ! 17 across ‘the tru.{_,l\—-rm!s 9. 10 nnd tlns arnm-— o

45 of automatic signaling for clectric railways,

with means fm' varying: the turns in the - ]

ductance lmmla in & manuer proportionately’
. tothe degree of inequality of the currents car-
ried by the traflic-rails, thus reducing tht" re-
so sultant lllﬂ"llt‘tOantht‘ lﬂl{‘(.! to zero m ﬂw
coils. - Fig. 2 is a det ml view of the induc-
tance b()lldh employ ed b the srrangement
shown'in Fig. 1.~ Ing. o s o diagrasn HHIHL{I

to Fig.- 1. wlth ncans fm cqmmz:wr the

]
-

ture: adapted to control.

_-bf‘l'll)("(l prcaeut no point’ of novélty

| spective: bioek-scetions’

of automatic blm'k-mgnalmtr for electric’ Fails.
W m :;——-— bll( h 101 HlbtaHLL as 19" "'qnerical[y T R
¥ -'. s . o .

t-?&'-_. S

Ti.f' _'

and whén RUSURE R L
ased in connection with ‘suitables redetandé oo

' bonds-interpos i Detween the rails of theTe=105
constitute a’ bt‘stéiﬁ"_-_ S S

a0 u-ira --

which.-wheno (3]0")0{1 enorgl zoq a -~0 lénmd 19 to** 100  ,';:___'; G
‘control signal 14, R UVER A T
The features of wmtnmtwn $0° far a,s dEe—’- RO

--:.r . -Jl-‘. 1;. t -'-..- - .-. - - L. - i - - .. -.:
Gl ._:_.._._.:_:.lpru_u.-_'-_-_-qt.ﬂ:;r_l:..:.-w
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No. 757,537, granted to S. M. Young April
- .19,1904. - The system described in such pat-
irent, as well as in subsequent patents, makes

5 use of a reactance bond having no moving

part. -In the present case I employ a react-

. ance bond with a moving part, as in Fig. 1,

which has for its purpose to relatively vary
~ the effective lengtﬁ 01P the coils on the bond,
to or adevice to be used in connection with the
_bond to vary the relative efféctive resistance
-"of the coils on the bonds, as in Fig. 3, or
~ ghunt one coil of a bond, asin Fig: 7, . !

" Referring toiFi%s. 1 and 2, 20 indicates re-.
hese bonds each consist of

15 actance bonds.

aniron core 21, on which are wound two

. o8 '-.'.r . - .. .
- cols®2 23.  These coils are in series and are

- ] -

conpected; across the track-rails 9 10. Each
coil'at definite points in its length'1s connect-

20 ed t& contact-plates 24 25 26 for the coil 22,

- 27-28 29 for the coil 23, and an armature 30,

pivoted to oscillate on axis 31 and provided

with a‘coil 32. Ona#:nd of this coll is con-
nected.to a.F-shaped contact-arm 33 ‘and the

.25 other end-thratigh conductor 34 to the co1l 32

of the next alljhcént reactance bond 20—. .,
~ in the next blocl;-section,.ox;: as shown in
block-section’A, t6 the sources.of eurrént,
. The operatich of ‘the system shown in Fig.

) ‘3'0 1 is as follows; The power-current starts
. from generator 5, thence by feeder 7to the |
'~ car in block B, thence by rails 9 10 to the re-

actance bond 20 at the left-hand end of the
block, thence through the coils 22 23, which

.35 -are wound in such manner that there will be

‘no magnetization of the core 21 if the cur-
rents in the rails are equal, thence to contact
25, contact-arm 33, coil 32, thence by con-
ductor 34 to coil 32 on armature 30 of bond 20

__ 40 in block A to contact-arm 33, (of this bond,)

through coils 22 23, (of this bond,) rails 910to
" “bond at left-hand end of the block A, thence

following the same path:as fitst described:to |

enerator 5. Should the current in rail 9,

- ¢ for instance, exceed:that in rail 10, the core
921.will be magnetized.. This condition will

cause the armature 30 to turn, and this rota-

*

tion will move the eontact-arm 33 to a posi-
tion to diminish the number of active turns

sc of the coil 22. This is the condition indi-

cated by the bonds at the left-hand end of
‘blocks A, B, and C, while the osition at the
richt-hand end of block B indicates the re-
yerseand the position at the right-hand end of

55 block A an equalized current. The signa,ling-,. |

current starts from generator 6, excites the
transformers 11, which excite a difference of

potential between the rails910. Itwill beob-

* served that by reason of the direction of the

‘21 is not saturated by the power-current and

that consequently these coils set up a react-

ance which chokesback thealternating signal-
ing-cugrent, thus maintaining an alternating
65 difference of potential between the traffic-

i

relay 15, and a current of -the

_ 810,687 - BESTAVA!LABLE COP‘
deseribed in Uhnited States Letters Patent { rails. This reaqtancealsopréxfents'suéha,lte,r.._' =
‘nating difference ot potential in oneblock-sec- ;

tion from:affecting the relay apparatus of an o
adjacent block-section. Jtwill beobservedin

regard to Fig. 1,-as well as Figs. 3 and 6, that'

the reactance bonds “of adjacent sections = -
have their coils connected at their centers, so ’

that the power-current flowingalong therails. -
9 10 will not magnetize the cores 21 of the
bonds. ~The alternating difference of poten- coL
| tianl between the rails 9 10 causes & current to. -~

flow through the coil of armature 17 of the

and frequency from the signaling-generator 6

flows through thefield 16 of therelay, thereby

same phase -

normally causing & thrning movement.of the

L ]

| e . | a T &, e
‘armature, which carries it into the position

shown in A and C. This action closes the -

local circuit 18 and caTries the signals 14-to
the ‘“ clear’ position shown -inbloc sAand €. ¢
When a car moves into-a block, thearmature
17 of the relay in said block is shor-cireuit- N J
 ed, the local circuit 18 is broken and thesig- . - .
nal carried to the “danger” position, as =

4 .

hown inblock B. -~ - oo
Tt will be seen from the above description

that the_ '&Ctibp._{)f theibond}QO'j- s _._t;g'._reduce_{ |

the opposing magnetomotive forces due to
the power-currents in coils 22 and 23 to

equglity, so that no

_the cars.

ok - no magnetic flux is pro- 95
duced 1n the core 21 by said power-currents. .- S

This action is entirely independent of thecon- =~ -
dition of the block-section so far as regards '
the signaling-current—that is, it is immate-

rial whether or not the blocks areoccupied by

Referring to 'F.ig's.. 3,4 , “and 5,the bonds. o

vice here use

20 are shown mechanically. separa;qeq.fmm;:_ 
the equalizing device35. . | heequalizingde- -

consists of a core 36, on which 105 . o

are coils 37, wound in series and ‘connected -

| across the soyrce of power-current,alsoa piv- '
oted armature 38, on which are two coils 39
40." 41 43 represent the terminals. of one
110 -
The terminals 41 42 are connected at the
rails 9 10 and the terminals 43 44.to theop- . )
posite ends of the rcoil on bond 20. 45isa

‘coil, 42 44 the terminals of the other coil.

resistance interposed in series with coll 39, S

-

| and 46 a similar resistance in series with coil

' is to reduce the magnitude of the power-cur- . o

'so that 125

40. The resistances 45 46 may be made of
contact-plates placed one against the other .

and held in position by means of springs 48.

The armature 38 is provided with an arm 49,
‘which tends when moved in one direction or

ries of contact-plates into close relation. The

action of the equalizing device 35 in this case . R

rents in the traffic-rails to equality
there is no necessity of an alteration in the

winding of the coils 20. Fhis equalizationof =~
the power-currents is accomplished by means .= e
of variable resistances inserted in series with. =
the traffic-rails. In the _c;lrawings,?_l--ha,ve |

I 30 -~ :

70

5

100

115 .

the other to press one or the other of the se- SR
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shown contact-plates. - It will be obvious to |

engineers, however, that other arrangements
of resistance could be employed with equal
auccess. - -1t is obvious from the connections
described for the equalizingdevice that if the
currents in the two traffic-rails of a block are
equal no turning. moment will be exerted by

the armature 38, the coils 39 and 40 being

differentially wound. Should, however, the
rail 9-of block A be carrying more current
than the rail 10, the armature 38 will turn

-~

and through the arm 49 press the blocks or
plates 46 mto close relation, thus diminish-
ino thé resistance to the current.carried by

=

15 rail 10:and at- the same time releasing the

- creasing the resistance in rail 9 and eq

20 ures, in which the general arrangement of :

-

pressure acting upon piates 45, thereby 1n-

ing the currents between the rails. - |
eferring to Figs. 6, 7, and 8, .in these fig-

~ the system 1s substantially similar to that

shown in Fig: 3, the equalizing device 35 has a

- core 36 and two coils 37, connected in serles
across the source of power-current, also an ar-

25 ‘miature 38, having

. connected in series with-rail 9 and coil 40 in

. series with -rail 10.
-39 is'connected to ra
“»nal 43 1s connecte
30 actance bond 20.

X

, - -

- of the reactance bond 20. These' coils are
¢ wound so that-they act differentially, and if

33- thé -currents

carried by them are equal no

7% turning moment of the armature 38 will be
. ‘developed. - The armature 38 carries a:con-

‘tact-arin 49, which moves over atheostat 50..
The end-of the theostat is-connected to the
4 of the coil 40, and connected
to the contact-arm 49 is a conductor 51, which

is connected to the central point ot the coil

“on ‘the bond 20. It will therefore be seen §
that if the ‘current in the rails 9 10 1s the:

R |
-

45 .
would be that |
‘block B. If the current in either of these |
rails i inereased or decreased -relative to

so and more ot less of the resistance of the rheo- |
stat Will be thrown into a shunt around one-

same the position of the contact - arm 49
shown at the left-hand end of

the other, the armature 38 will be moved

~ half of the coil on transformer bond 20.. Thus
~both halves of the bond may carry the same

53

current. - If necéssary, the shunted half of
the bond may be given afew turns more than
the unshunted hall.

Theresistance used here

“the current in rail 10 of block A, for instance,

60

exceeds that in rail 9, the armature 38 wil
turn in such & way as fo diminish the Tesist-
ance which shunts half of the coil of the bond

90. “Thus the actual windings on-one-half of | temn of the type
the bonds will not' carry any more current.
~than before.
the bond is prevented..

In this way the saturation of

. T Y
Lata ey -""'ln.--ll g

ualiz- |

. : |
two coils 39'40. - Coll391s

 One terminal 41 of coil |
i1.9, and the other termi-
d-to one terminsl of the re-
‘bor One terminal 42 of ¢o1l 40
“is’ connected to-Tail 10, and the other termi-
“nal 44 is'connected to the opposite terminal

'-

‘means whereby

!

i

|

-

i

'tei,n of the. tvpe

- et
i o

' - b . _.l -'.-. . , \

The generic principle here involved is the -~

automatic control of the magnetizing influ- .

ence of  the

| » power - current. transmitted -
through the two skl s of the reactance bond.

If the power-currents traversing the two sides
of the bond are equal, the coll 'o?t._l_wjbuml_z OW= .
ingtoits construction,will not bemagnetized, .

and consequently the bond will properly pers

form its function as a reactance deviee to
atilin | nt 75 -
pmver—currmp o

prevent the flow of an alternating current
through it. - If, however, the

flowing through the two sides of the bond 18

not the same, the side through wlhich the

greater power-current flows will be-magnet-

ized, which

Generically, therefore, my.:i‘twentitinfsf;gl;s to

control the influence of the power- current
upon the bond, and I clamm to be the first to

describe any practical means foreffectingsuch

control. -

1. The combination with a signaling sys- -

will affect the reactance bond. &

8c

" Having thus. deseribed my invention, T~ |
daim= . oo T (R

tem of the type described provided with R

cross - bonds  for -the ‘return conductors’or

90,

rails, of means. whereby. the power-current -

will be eq

the source of power-current...;.........

9. The combination with a signali
e described,- 0?

+ . d -
'aq.. vt |'- -ﬁ '
I: :rr . ' -1_::" 4

tem of the typ

alized in the return-conductors to-

‘the power-current -will he- " -

equalized  in the return-cond uctors to the -

source of power-current. . .,

L] -
et I] 1

3.-The combination wi hacsignalin o Sys-

‘tem of the type described, of means for auto-.

-+

matically varying the resistance. of the re-""

1CO |

‘turn-paths for the power-curre ntoin nyerse-

current in said paths,
i

i

‘4. The combination with a signaling SV
tem of the type deseribed, of means for atito-

matically altt‘l‘_'iﬂ{-'f-"tll(‘:-@'f’%‘l“t*i“’f’.‘3:5-."-r“"""i.ﬁ“"-"“-:éhbf' o

the return-pathg { r the power-current, and

in proportion t¢ the power-curzent in said

paths. -

5. The combination with a signaling sys-

described, provided,with

cros:s- bonds for” the return conductors or

Tails. of means whiereby the power-current..
“will be equalized between the traflic-rails as

return-conductors. -

6. The '_conlblt_mt-iciﬁ_With-i;,.:ii;_fii'a'ling'fs}{s- e
tem of the type _-dtﬁ-scrllaiﬁfj_;.g*yf means for duto-
matically ‘equalizing tlie. power-current be-

tween the traflic-rails as return-cond uctors.. )

7. The combination with a signaling sys-~ -

should be an inductance resistance. Yvhen tem of the 't"p_e.d'(iscr_ibed,'0E,'reafcl-a,_nc,&:bum_ls;__'*.-f'---- R

se, | apd-fucans for altering the relative resistance . -

38 willL.}of the paths for the power-current through
L said bonds. |

-

_ described, of reanctuiice bonds,
and means for

| automatically altering the -
relative resistance of the paths for the power=
| current through said bonds, ' A

. The combination with a signfing sys- SRR



—— Y

25
© . temof the typedescribed,of a reactance-bond-
equalizing device comprising a core having

35

10O

L5

20

. =

). The combination with a sienaling sys-
tem of the type described, of reactance bonds

neluding in their structure means for auto-

maticallv altering the relative resistance of
the paths for the power-current through said
bonds. | o -'
10. The combination with a signaling sys-
tem of the type desertbed, of reactance bonds
havineg a fixed manber with a coil in each
path for the return power-current and a mov-
able member adapted to vary the relative re-
sistance of such paths. | -
11. The combination with a signaling sys-

tem of the type described, of reactance bonds

having a fixed member in the path of the

power-current, and a movable meniber adapt-

ed to vary the length of the coil of the mem-.
ber in the path of the power-current.

- 12, The combination with a signahing sys-

tem of the type described,of means energized

by the power for varying the relative resist-

~ance of the l'et.um-pu_t.];,s; for the power-cur-
W

30

40

45

50

55

rent and in accordancedwith the power-cur-
rent flowing in said paths. - .
13. The combination with a signaling sys-

coils thercon i the path of the power-current.
and wound m opposite directions so as not to
magnetize the core, an armature energized
by the power-current, and means controlled
by.the armature whereby the relative resist-

“ance of the paths for the power- current

through said bond may be varied, and with-

out affecting the reactance of the bond to an

alternating current.

14, The combination with a signaling sys-

tem of the type described, of an-anductance
bond comprising a core having coils thercon
in the |}1Ltf1 of the power-current, and wound
in opposite directions, so as not to magnetize
said core, an* armature energized by the
power-current, and means controlled l?r the

‘armature whereby the magnetomotive forees

of the power-currents in said bond may be
varied, and without affe¢ting the reactance of
the bond to an alternating current. |

15. The. combination with a signaling sys--

tem of the type described, of means energized

by the power-current for varving the relative |
power-current magnetomotive forees, in ac- |

cordance with the incquality of the power-

currents flowing in the trudlic-rails.
16. An au.omatic system of block-signal-

ing, embodying means whereby the return

~ propulsion-currents are automatically equal-

60

ized between the traflic-rails, | |
17. An automatic systent of block-signal-
ing, embodying means for automatieally seg-
regating the alternating signaling-current be-
tween the respective blocks of the trackwa y
and for equalizing the power-current between
the rails of the ruilway as return-conductors.

el w—

by said rails,

65

19. A signaling system of the type de- .
scribed, comprising traffic-rails of variable

relative resistance, inductance bonds wound
with wire, adapted to transmit the power- -
current, and automatic means of magneto- =~ .

motive-force control, combined with said re-
actance bonds. EE R
20.. A system of block-signaling of the type
described, comprising traflic-rails of variable - . -
relative resistance, inductance bonds con- @
‘nected to said rails, and a power-current of
zero-resultant magnetomotive. force, trans-
‘mitted through said bonds. . -~ -~
21. In a system of automatic signaling of -~
the tvpe described, traflic-rails of varyingrel-
ative resistance, inductance bonds adapted =~
to transmit the power -current, automatic
86

means energized by the power-current; adapt~

ed to reduce the resultant magnetomotive

force of the power-current inthe | ond to zero. B
© 22 Th a system of automatic signaling for.
ratlways, traflic-rails carrying varvingpower- - -

currents and means of automat.. magneto-

force control as to the power-current actu- . .-

ated by the difference in the currents carried

23. Inasystem of automatic signaling, the :
combination of trallic - rails carrying the
power-current, ‘a block-segregating means, :
transmitting said power-current, and com=- ~

rising a fixed member, and a2 movable mem=: -
Ecr nctuated by the -difference in the cur- -
of magnetomotive-force control of the power-
current, combined with: said segregating . -
| . 24. In a system of automatic.signaling, a .
block-segregating device comprising an iron 10§
core, an automatic means for maintaining -

rents carried by the traflic-rails, andimeans

L)
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o .

'r-.l.‘.'-\ P . ,

zero - unidirectional ‘magnetization: in said

70
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18. An automatic system of block-signal-
ing, embodying means whereby the magneto- '
motive forces of the power-currents in thein-. - .
ductance bonds are automatically equalized. 1

Y

'

86 -

core and -a magneto-force-regulating device

combined with it, actuated by the power-

current. -

transinitted over said rails as a return and

- combination with the traffic-rails of react-
ance bonds, and means whereby the magnet-
izing effect of the power-current, separately
| 4ls, 15
through the bond, will be equalized within

the l)-i wd -ﬂll(_l th{'l‘ﬁb}f Pl'ﬂdllce no lnagﬂetiZﬂ:_
tion of the bond, thus presenting return-

paths for the power-current to the source of =~

cuergy.

In testimony whereof I aflix my signature

in the presence of two witnesses,
Witnesses: - .-
 W. H. PuMPuRreYy,
- Frank O’ConNoOR. .

. FITZIUGH TOWNSEND.

25. Inasystem of automatic swnalmg, the =
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