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- invented a new. and n _
- Control- Systemb, of wh"'eh the followmg 13?

o having. its. temlmals connected to points in- |
R fermedi*xte the terminals of the other two | ¢
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Spemﬁc&tmn ﬁf Let'&ers :Patem

_fo aZtZ 'tbhom ?,t may concern: il

Be it known that I, RAY P. J’AGKSON,.,

f..cltlzen of the Umted Sca,tes and a reszt-jj'
“dent ' of Wllkmsburg in- the emmty of

'Aﬂegheny and.btate of Pennsylvamm have
seful Improvement in

a specification. '

My ivention 'elates to electrm contr{}] .
--ﬂystems and partlca1m ly to those in which |
a plura,hty of separately actua,ted main |
switches or other dewices are employed
The object of my invention is to pl‘.‘O?Ide.;’
. smnp]e and effective means for preventing |
'5111111%&11{30113 closure or opemtwn Of LW{) @r;

e swilches or. devices.
In Patent No.- 834,525,

terminals connectcd to the distributing cir-
'immw winding 44,

-magm‘t windin

cuit.

of each group. . -~ L
 When the transformer wmdmg is

present invention to provide a ‘system in-

~ which an unlimited numbér of switches may f SR
"connected to s hmi}m‘mr‘v conmc% telmﬁmlg;;,z- Sl

Contact tt“*ll}?l'l‘li%
1 61 ave connected to terminals of the m: wonet 105 . i
"-?__Wmdmﬂs of the Gﬂfi‘&%};@‘lihﬂﬁ SW L-.{hm.. and. o el
are. dv‘ld&d anto fom'?f-';-=_'_;-z;;.::j*iif-_.jgj.j;_:__.;:'-'_'-_-_-:'._'-' Ry
he- remm-f G

“be emploved without' increasing. the camph-'-

) cation over other systemsin Whmh a, sma.llerf! 68 of the ma ster switch.

number of switches are employed

]:!10‘11.:.3 1 of the accumpanymﬂ dmwnwa 19;- _
| contdet termnmls: 69

tha‘t tﬂbﬂdles my mvenimn and ﬁg 2 lsj ;'j'ﬂroups of three t@rmmah emh}

a dmﬂ'mmm atic view of a system of (3011{”1 ol

minals of swzfdlﬂs 16 to 27, inclusive. .
' remmnmg terminals of the Smmhes are m-” 651
t-tanged ‘in. four groups. that are connected, =~ .
:_.;reapectlvely, to the terminals of two. mdm_?:-_r SO
tive wmdmpa 28 and 29, the respective ter- = .

gra,nttd Oct{}bez
AT 30 1906, to the. Westmghouse Electric & |
ER .jj-‘-.Manufacturmﬂ' Company, upon an applica- |
tion:filed by me, 18 set forth a voltage-regu- |
_la,tmg system comprising a transformer hav- |

In that system, each of the four Le,?{-
minals of the first two inductive windingsis |
~adapted to be connected to a plumh‘ty of.
pomts in the transformer winding by means
- of a eorresponding number or group of sep-
arately actuated switches and, in order fo-
~ avoid short- cwcultmg portlons crf the trans- |
* former winding, it 1s necessary to ‘prevent | T TR PR St
~simultaneous: closure of. two or more swﬁches-_ four stationary: contact terminals 80, 61, 62 .%o
e . and 63 that are adapted to be. engawed by
pro-;.: “the conducting segients: | '
wded with alarge number of. leads and |
there are, ther etore severa} switches in-each |

group, the means for preventing simulta- |

CCPY
e Pm«&mmd Aug % Mﬂ:ﬂ_
Apphcation ﬂled J‘anuary 5 13{3? %rial Ho 35&,9&:3 - IR

- a dmgrammatm Vlew c;f a partmﬂ sf fhef;&

system shown in Fig. 1.

A main transformer l Lhat is 91113p11ﬁ£1'-;:':'.-_'-.?"-_""

from any s ulllt‘lblﬁ source of alternating cur-
-rent, bﬂﬁh as a tmfﬂq conductor 2 aﬂd 8
;"LI&LL Tanl

3 of a mﬂxmy sy stﬂm is sub-

| alternate switches. lirﬂtmmedmta points of L e
the inductive wmdmgs 28 and 99 are eon-

._::.dlmded bv nman_s af a _pluml ‘Ly of ]E&ﬁb 4.
b, 6, 1, 8, 9, 10, 11, 12,13, 14 and 15, thef' TR
lﬁdd‘% bc,mu m*mected to: the respactive ter-;__ R OLET

minals of each winding bem wmmctad o o
B2 1 S |

nected-to the terminals of & third inductive

-=:-jbe controlied by the pregent sysbemy, - o oo
The smtchm 16 to 97, inclusive, are _yw—i*'- ST U
vided, 1'espe<.,twt:h§ Wlﬂl magﬂe‘t wmdmgs
: 88
opera ’Lmﬁ thereof divectly or may contrmﬂ-__-J__j._.f.___f S
 windings and having a ‘point intes InL{iiaiezts | other r operating means, the magnet W}.ndmgaf,_g_ PR
‘being stipplied fmm .13'1 auml?ary tmn&-—'_ﬂ_-___-fi;_;..-_f- : |

i ne clrcmm of t

muuwwe

| contact term: na,] 60 of each of the 1I1te3:10ck-—_-__

ing swzttf_thea 18 cenn-egt«ed b ‘means of a
umdnctor- 64, toa m. PC

os 'a’*u gﬁver nedj pr mmr}_l} -
| by means of a :nlaster switch 45, and, second- -
arily, by mteﬂoghmﬂ* &ﬁ’]tuhﬁb 46 LG 57, w0
“clusive, that arve opemted, Ieﬁp@utwely, loy
the- f:"if"ﬁﬂheb 16 to 27,
the interlocking . sw.ltchm compmses two 80
‘movable conductmg segments 58 and 59-and .

winding 30, between' an mtermedmte p-amttaj.,"-‘f'__'_'__fg_-_.-
'of Whmh and & trmk ra,]l 3 are m‘terpaaed:;'*i-i._f:.-.-..;
‘suitable translating deviees, such as motors 75.
S leads extending  from. several points 31, for the 1 gmpulslon of a vehmle that may_:'f.;'*_._.;-.;.;;f:':l_;'f
thereof two inductive windings with means | SR

“ . for connwtmg the same to different: trans- |
former leads, and a third md'lc‘twe Wllldlﬂﬂ*'j“
132 te 48, inclusive, that may. ‘either effect

“Rach'of .

“The- stationary e

oint 65 m the a,uulmry::i; .

‘neous closure of two or more switches of a transformer winding 44, and each of the. o

group. have heretofore been unduly 0011’1[)11“;-_

cated, and it is-accordingly the ob] ect of my | of a conductor 66,

T'f?contswt t{,rmmfﬂ% 03 1s’ aoimected by means .
o another md hlﬂher
'l'mltaﬂe pomt 67 of thf-\ auxili ary tra,n»x-;_‘-:';.'.;:;' IR
7_'-ft}rmer Wmdmg, the same pm.nt. hemg alsa AR

00
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the master switch 45.

2

tive groups bheing connected to conductors
69, 70, 71 and 72, in series with which are
included rvesistances 73, 74, 75 and 76, re-
spectively, that are each connected, at one
end, to the track rail 8. The grouping of
the contact terminals 62 corresponds to the
grouping of the terminals of the main
switches 16 to 27, inclusive, that are con-
nected to the terminals of the inductive
windings 28 and 29. |

In the operation of the system, the master
switch 45 1s first moved to the position in-
dicated by the broken line ¢, magnet wind-

‘ings 32 to 35, inclusive, being thereby con-

nected between the high volfage point 67
and the track rail 8, with the resistances 73
to 76, respectively, in series therewith., The
switches 16 to 19, inclusive,. are then closed,
and the inductive winding 28 1s connected
hetween transformer leads 12 and 14, while
the inductive winding 29 is connected be-
tween the alternate leads 18 and 15. As in-
terlocking switches 46 to 48, inclusive, are
moved upwardly, the magnet windings 32
to 55 become connected between the points
65 and 67 of the auxiliary transformer wind-
ing 44, while the.resistances 73 to 76, inclu-
sive, are connected between the point 67 of

the transformer 44 and the track rail 3, this

circuit being established independently ot
The resistances 73
to 76, inclusive, are of such value that, when
they are connected in series with the magnet
windings, only sufficient current is permitted
to traverse the windings to cause operation
of the switches and, when they are connected
between the lead 67 and the track rails, only
a slightly larger amount of current is per-

mitted to flow, whereby short-circuiting ot

the auxiliary transformer winding 1s pre-
vented. That is, the resistances of the mag-
net windings will usually be small as com-
pared with that of the devices 73 to 76. If
the master switch is moved to position b, the
circuit of magnet winding 32 1s interrupted
therebyv, and the circuit of magnet winding
36 is established, the switch 20 being there-
by caused to close. If, however, the switch

16 should stick or not open readily, inter-

86

el
E',.-I

locking switch 46 will provide a low re-
sistance shunt for the magnet winding 36
and prevent energizing thereof to a suflicient

degree to effect operation of the switch 20.
This mav be best understood by referring
to Fig. 2, in which only one group of
switches and a portion of the system has

been shows.  As shown in this figure, 1§ the

magnet winding 32 is energized its circuit

will be by way of devices bearing reference

characters 67, 45, 82, 61, 538, 00, 64 and 65,

the winding being connected between points

83 and 67 of the auxiliavy transformer wind-
ing 44. The resistance 73 is connected be-
fween the point 67 in the auxihary frans-

3 former winding 44, snd the track rail 8 by

'I

909,792

means of a circuit comprising devices 67, 66,

63, 59, 62 and 73. When these conditions
‘prevail, if it is desired to energize the mag-

net winding 36 and cause closure of the -

switch 20, the master switch should be moved
| 0 as to establish a circuit by way of devices -

67, 45, 36, 61°, 582, 62%, 69, 73 and 3. How-
ever, 1f the switch 16 refuses to open or de-

lays in opening for any reason, the magnet ~
75

winding 36 becomes connected to the terminal
of the resistance 73 that is connected di-

70

rectly to the point 67, by means of the inter-
locking switch 46, so that it will be shunted

supplied with a sufficient amount of current

to effect closing of the switch 20. Thus,
while any one of the switches 16, 20 or 24,
comprising one of the

groups of switches,
remains closed, the -other switches of the
group cannot be closed because the magnet

windings thereof are shunted. The switches

of each of the groups are interlocked against
each other irr the same manner as the group
shown in Fig. 2 and the operation of the re-
mainder of the system is exactly similar to

| that of the group just described. It will, of
| course, be understood that the object in pre-

venting simultaneous closure of two or more
switches of a group 1s to prevent short-cir-
cuiting of portions of the transformer wind-
ing that might otherwise result, as will be
seen from an inspection of Fig. 1, and of the
above mentioned Patent No. 834,525, 1in
which the remainder of the system 1s ful‘y
set forth. - . | B

While the invention has been shown and

by a low. resistance path ‘and will not be

80
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described as employed in connection with a

particular system of voltage regulation 1t
will, of course, be understood that it is not
limited to such specific application, and also

that it may be employed in the contrel of -

other devices than elgctrical gwitches.
- I claimn as my 1nvention: R

1. The combination with a plurality of

separately actuated devices and controlling
magnet windings therefor, of means oper-
ated by each of the said devices to provide

shunts for the windings pertaining to all’

L

the other devices. . _ _ |
2. The combination with a plurality of

105

110

115

separately actuated dedvices and controlling -
magnet windings therefor, of a master

switch for governing the circuits of the con-

trolling magnet windings, and means oper-

ated. by each of said devices to provide
shunt circuits to the circuits that may be es-
tablished by the master switch throngh the
windings pertaining to any or all of the
other devices. o | -
3. The combination with a pluranty of

a plurality of leads extending therefrom and

\ a recistance, of means for connecting the

E

magnet windings in series with the resist-

120

125

separately actuated devices, controlling
ma%net windings therefor, a source having

130
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anice between a pair of leads from the source

and means operated by the devices for con-

“necting the windings between another pawr

0

of leads from tlw s_-,m ree, and ror connecung
the resistance alone bu ween the aim‘esald
]mus

4. The combinalion withy a plurality ot

separately actualed  devices,
magnet w 111{3111&5 therefor, a source of multl—
voltage and a 1@515&111('9, .;111{1 means for con-

necting the magnet wuulmm 111 sertes with

- the resistance betwaen h]ﬂh mltage termi-

controlling

vice tor unme('tmn the windings hetwoeern

cc-nnutmn the resistance alone between lhr
di’mvmntl ]c*uh. -

In testimony whereof,
subseribed ny name this. 31t day of Decems:

her, 1906. _ __
RAY D .JA(J,I{S( )N .

- W'ituesscs 3
- R. J. Drarnorx,
Binnuy JliNes.
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3
| nals of the source, means opers atod by the de-

low voltage terminals of the source and for

1 "luw hereuntoe

t
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