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To all whom it may concern.:

citizen of the United States, and a resident of

i
]

_ _ | | diagrammatic view of the main circuits of
~ Be it known that I, Ray P, Jacksow, a | o

the system shown in Fig. 1.

The system comprises, as important ele-

Wilkinsburg, in the county of Allegheny and | ments, motors having armatures 1, 2, 3 and

State of Pennsylvania, have invented a new
and useful Improvement-in Multi
Systems of Control, of which the following 1s
My invention relates to systems of control

for electrical. translating devices and par-

ticularly to systems that are adapted to be
supphied with either alternating or direct cur-
rent and with alternating current at two or |

more voltages. -
- The object of my invention is to provide

means whereby the circuits of the system |

may be adjusted automatically in accord-
ance with the character and voltage of the
current that is supplied thereto.

In the application of alternating current
_ e to the pro-
ulsion of railway vehicles, 1t has generally
een found necessary to so construct the

motors and arrange the circuits of the con- |
5 trol system, that the vehicles may be oper-
ated by direct current over .existing lines.

It has also been found expedient or neces-
sary, in some instances, to supply lower vol-

tages to certain sections of the distributing

system than.to others because of restrictions
imposed by operatidgiconditions or by local
ordinances. ~In such systems it has been
proposed to employ a specially constructed
trolley, that is preferab%r _

for the collection of high voltage alternating
current and to employ an" ordinary wheel
trolley for the collection of low voltage alter-
nating current and direct current.” In an
I})ecémbér 18,1905, I have set forth g system
in which the circuits are ‘arranged automat-
ically in a novel and improved manner, in
accordance with the character of énergy that
is supplied thereté and in which manually-
opérated means are also provided, whereby

- the circuits of the system may be changed

when the alternating voltage supplied to the
system is changed. My present invention

provides means whereby the circuits of such

50

a system may be arranged automatically in

accordance with the voltage supplied thereto.

- Figure 1 of the accompanying drawings is
o diagrammatic view of a system that em-
bodies my invention and Fig. 2 is asimplified,

1
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3
1
]

of the bow type,

application, Serial No. 292,234, filed by me.
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4 and field magnet windings 5, 6, 7-and & that

le-Voltage | are arranged,- respectively, in series-con-

nected pairs, a reversing switeh 9 for gov-
erning the direction of rotation of the mo-
tors, & main transformer 10, a sub-divided
resistance 11 that comprises sections 12, 13,
14-and 15, switches 16 to 27 inclusive where-
by the active length of the main transformer
10, and the amount of the resistance 11 to be

- included in the motor circuits, may be varied

and - whereby the motor circuits may be
otherwise adjusted, controlling magnet wind-
ings 28 to 39 inclusive for the switches: a
change-over switch 40 that is interposed in
the circuits of the magnet windings 28 to 39
inciusive for the purpose of governing the
operation of the switches 16 to 27 inclusive

335

60

69

70

75

and thereby causing the motor circuits to be

adjusted 1n accordance with'the character of
energy that is supplied to the system, an aux-
ithary resistance 41 in shunt to which the
magnet windings 28 to' 39 inclusive are
adapted to be connected when the system is

supplied ‘with "direct éurfent, an auxiliary

transformer 42 from which the magnet wind-
ings 28 to 39 inclusive are supplied when
operating by alternating
switches 43'and 44 for controlling the circuits
of the magnet windings 28 to 39 inclusive
and adapted to occupy positions indicated

| by broken lines @, b, ¢, d, ¢ and g, direction-

controlling switches 45 and 46 for governing
operation of the reversing switch 9 -and
broken lines { anc r, & trolley collector 47
that may be of the bow type or otherwise

current, master

80

89

90

adapted to occupy positions indicated’ by

especially constructed for the collection of 95

high voltage alternating current and a trolley
collector 48 of the ordinary wheel type or
other structure for the collection of low vol-

tage alternating current and direct current.

Thereversing switch 9 isadapted to occupy
one or the other of the positions indicated by
the broken lines I and R corresponding, re-
spectively, to forward and backward motion

100

of the vehicle to which the system hLere shown -

may be applied. The reversing awitch is
controlled in its operation by moans of mag-
net windings 53 and 54 that may serve sither
to cperate the switch diractly or o control

108
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~other means, such as electro-pneumatic de-

or
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.causing such movement is 1
'mtexlockmg switches and the circuit of the
-other magnet winding is arranged so that it

The cir-

vices for effecting its operation.

cuits of the magnet windings 53 and 54 are
governed primar 1Iy by tiie uirection-control-

ling switches 45 and 46 and secondarily by
means of Interlocking switches that comprise
& set of stationary contact terminals 55, 56,
57, 58 and 59 and conducting segments 60

jand 61 which are adapted t0 . engage there-

with and are cars 1ed by the reversing switch.

After the reversing switch has been moved to.
“the one or the other of its positions by reason
of the energization of the one or the other of

magnet windings 53 and 54, the circuit of the
magnet winding that has heen utilized for
terrupted by the

may be establishied Ly operation of the direc-
tion-controlli ng switches 45 and 46. The

interlocking switcl.es also serve to interrupt

the circuits of magnet windings £9, 36 and .38

when the. circuits of the system are. mrmnweu_

for direct current opemtmn and of magnet
windlags 35, 37, 38 and 39 when the circuits

of the 5ystem are arranged for operatmn by

alternati.g current so uhat the corresponding
switclies 1Z 24 and 26 n the one case and
switclies =3, 25, “6-and 27 in the otler case
cannot be closed for the purpose of establisii-
ing the motor circuits, except when the re-
versiag switch occupies the one or the other
of tile pos1tmns indicated by the broken lines
F and R. The manner in which the inter-
locking switches thus control the circuits of

‘these winaings will be understood from 2

- consideration of Fig. 1 when it is pointed out

49

49
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that one termnal "of each of tiiese magnet,
wincings 1s connected to St&thIl&Iy contact
termmal 57, | |

The main switches 18 to 25 inclusive are
provided, respectively, with -interlocking

switches 62 to 69 inclusive whereby the cir--
cuits of the magnet winaings 28 to 39 inclu-.
sive are governed for the purqose of prevem-_

ing the main switches from closing except in
a predetermined order.

The change-over switch 40 is normally !
mailntained 111 the pesnmn shown, 1. €., 10

the position 11dicated by broken lines D-——C

by means of a spring 70, in wh.ich posnmn the

circuits of the system are arranged for direct
current operation, and 1t may be operated or
~caused to operate to the position indicated by
the broken lines A—C by means of a magnet
winding 71, the circuits of the system being
then mmnged for operation by alterna tng
current. g

nacted between suttable pomts in the wind- |

ing of the main transformer 10 such, for ex- |

smple, as a point 72 and the terminal 73
thereof that is connected by means of the
veliicle wheels to the grounded track rail 74,

g0 that the winding 1s enelrrlzed when the |

main tr &nsi:e-rmm 18 eﬁerglzea

The maeonet w uhnﬂ' 71 is con-

911,0‘11

i The trolley, collector 47 is adap‘ted to be
connected to the other terminal of the main

b transtormer winding 10 and to engage a (is-

tributing eonductor 78 that may be supplied

any suitable sour ce, such as that shown at 79.

tributing system that may be supplied with
directcurrent from any suttable source, such
as bhat shown at 81, and 1t 1s also adapted to
engage a conductor 82 1n st1
Of ti,..e system wlich may

low voltage alternating current, through a
lowering transformeér 65 from tl.e souree 79
or irom any other suitable sour ce.” The
switch 16 serves to connect the trolley 48 and
one terminal of the motor circuit to a suit-

ling magnet winaing 8 of the sw itch Leing

e

track ratl 74.

former 42 are connected 1n series between
the trolley 48 and the grounded track rail
74 so that when the trolley 4 1s moved
into engagement with the low voltage dis-

28 will be immediately energlzed and the

trolley 48 to the point 84 in the main trans-
former 10.- The terminal of the magnet
wimnding 28 that is connected to the point 85
in the auxiliary transtormer 42, is also con-
nected to a stationary contact terminal 86 of

be engaged by & conducting segment 87 when
A—C and be thereby connected to a station-

the point 72 of the main transformer 10.
follows that when low voltage alternating
current is supplied to the system, through
the trolley 48, the magnet winding 28 will De
energized Immedmtely from the auxiliary
transformer 42 and the main transformer 10
will thereupon be connected in circuit by
means ot switch -16. The change-over
switch will then be operated because of en-
ergizing of magnet winding 71. - However,

piied to “the system, the change-over switch

gizing of the main transformer 10 and of
magnet winding 71. After movement of the
change-over switch, magnet winding 28 will

alqo be energized and switeh 16 will close.
- One terminal of each of the magnet wind-

erounded truck Tail 74 and the otherterminals
contact. terminal 90 of the change-over
awitch 40 bﬁ
- and 44,

connected between a suitable point 85 1n the
auxLiary transtormer 42 and the grounded

Auxiliary resistance 41 and aumhary trans-

tributing conductor 82, the magnet winding

the change-over switch 40, that is adapted to

ary eontact terminal 88 that is connected to
Tt

when high voltage alternating Gurreﬁt 1S sup-~’

will be thrown immediately because of ener-

mcrs 29 to 39, inclusive, is connected to the

are adapted to be connected to a stationary

with high voltage alternating current from -

The trolley collector 48 1s ad a,pted to engage |
a conductor 80 in anocther section of the dis-

1 another section
be supplied with

able poimt 84 in the transformer 10, control-

90

switch 16 will close thereby connecting the

100

the change-over switch occupies the position

105
110
115

120

means of the master SW itches 43
e contact terminal 90 is adapted.




10

15

20

20

30

39

40

43

. B0.

%5

60

65

B1Y 631

£3

to be connected to the point 85 in the auxil- | state the ¢ondifions of the circuits which ex-

1ary transformey 42 and to the ppint 72 i the
mamn transformer 10 by means of the con-
ducting segment 87 when the change-over
switch 1s moved to the position A—C, and by
means of conducting segment 91 to a suit-
able point 92 in the auxiliary resistance 41,
when the change-over switch occupies posi-

tion D—-C. The magnet windings 29 to 39,

inelusive, are therefore supplied with energy
from either or both of the transformers 10
and 42, when the systeéin is supplied with the
alternating curreént, and they are connected
1 shunt to a portion of the resistance 41
when the system is supplied with direct cui-
rent. The magnet windings 29 to 39, incly-
sive, ars 30 constructed that but very small
amounts of current are required-to energize
them and thé auxiliary resistance 41 and the

‘auxiliary transformer 42 aré so proportioned

that when operating by direct current, the
greater portion of the (E‘Up of potential over
the two devices will occue in the device 41,
while, when operating by altérnating current,
practically allpof the potential drop will oc-
cur in the transformer 42. Thus, the mag-
net windings for the individually actuated
switches are stipplied with direct current
from the auxiliary resistance 41 and with
alternating current from the atixiliaty trans-

former 42. The mode of operation of this:

portion of the system is fully set forth in the

~application, Serial No. 292,234, above re-

ferred to, and since it forins hio part of my
preseht iivention, I do hot degi it hecessiary

to describe its opersation further.

In ordeér that the one or the other of the

pairs of motors may be removed from service,

upon the occurrence of an itjury thereto, or
for any othet reason, ctitout switches 94 and

95 are interposed in dircuit with certain of
the magnet Windings 29 to 39, inclusive; in

such mannér that, wheh the gwitch 94 is
moved to theé position shown in broken lines,
the motors comprising armsatures 1-and 2 snd
field magneét windings 5 and 6, will be re-
moved from the circuit, shd when the switch

95 is moved to the position shown in broken

lines, the motors comprising armatures 3 and

4 and field maghet windings 7 and 8 may be

removéd from the circuit. Since thé cutout
switclies forin ho pdrt of my presént inven-
tign-and ére hers illustrated only for the pur-
pose of showing a complete, operative sys-
tem, I deem it unhecéssary to deseribe, in de-
tail, the circuits In which they aré included.

~_Since the specific manter in Wwhich the

circuits of the maonet windings 29 and 39, in-

clusive, dre established and the resultant or-

der of closure of the cofresponding switches
17 to 27, inclusive, form no part of the pres-
eht Invention and are fully set forth in.ap-
plicdtion, Serial No. 292,234, above felerred
to, I deemi it uniiecessary to trace each of the
circuits specifically and will thercfore, only

1st when one or the ether of the master
switches 43 and 44 occuples its respective
positions for each position of the change-over
switch.
stood during the description by referring to

Fig. 2. When the trolley 48 engages con-
ductor 80, that is, when direct current is sup-
phed to the system, the change-over switch
occuples the position shown and if one of the
master switehes is moved t6 the pesition «

and the corresponding direction-controiling

switch 1s moved to the pesition £, the revers-
ing switch 9, if it doeshot already occupy that
position, will be moved to the position F.
The eircuit thal is established to effect the
sald movement of the reversing switeh is
from the point 92 in the resistance 41 by way
of devices bearing reference charaeters 91,
90, 43 or 44, 45 or 46, 56, 61, 55, 53 and 73 to

| the ground at 74. Upon movement of the

reversing switceh to position I, switches 17, 26
and 24 will be ¢losed and the motors will be
connected in series, with the resistance sec-
tions 12, 13, i4 and 15 in circuit. The cir-
cults that are established to effect closure of
the said switches are, respectively, as follows:
by way of devices bearing reference charac-
ters 41, 92, 91, 90, 43 or 44, 45 or 46, 56, 61,
57,102, 29, 62, 83, 64 and 74, from 57 by way
of devices 103, 38 and 74, and from 57 by way
of devices 102, 104, 36, 69, 67 and 74. As
the master switch is moved through posi-
tions b, ¢ aiid d, the switches 18, 19 and 20
will be closed successively and the switches
17, 18 and 19 will open successively, thereby

removihg the resistanee seetions 12, 13 and

14 from the cir¢uit. When the master switeh
1s moved to position e, switches 20 and 21
will both be closed and the motors wili be
connected i series, with no resistance in cir-
ey

- GG,

If the trolley 48 engsges condictor 82, lotr
voltage alterhating cuirent will be supplied
to the system and magiiet windings 28 and 71
will be immediately supplied with energy
irom the auxiliary transformei 42, where-
upon the switch 16 will ¢lose and the change-
over §witch 40 will be moved to the position
A—C. BSimilai conditions will be estab-
lished in 4 manmer which has been hereinbe-
fore described when the trolley 47 engages
conductor 78. If one of the master switches

1s then moved to the position ¢ and the cor-

responding direction-controlling switch is
moved to the position f, the magnet winding
53 will be energized ahd the reversing switch
will be thrown fo thé position F. Upon
movement of the reversihg switch to position

¥, switches 23, 25, 26 and 27 will be closad 2

and the motors will bé cotinected ih series
parallel relation between the track rail 74
and § suitabls low veltage point 160 in tha
mein transformer 10, Upon movement of

These ¢ircuits will be best under-
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27 will open and switch 22 will close, where-
ipon the motors will be connected in the
same relation as before but to a higher voi-
tage point 101 in the main transformer 10 with
resistance section 15 in circuit. When the

master switch 1s moved to the position ¢, the '

switch 21 i1s also closed and the resistance
section 15 1s removed from the eircuit.
Movement of the master switeh to the posi-
tion d causes the switeh 19 to close and the

switch 22 to open, the motors then being con- |

nected to a high voltage point 84 in the main
transformer 10 with resistance section 14 in
the circuit. When the master switch 1s
moved to the position e switch 20 closes and
switch 19 opens, the resistance section 15 be-
ing thereby removed from the- cireuit.

1 claim as my invenfion:

1. In a svstem of control, the combination

with translating devices that may be oper-

ated by either alternating or direct current,

means for arranging the circuits of the sys-
tem in accordance with the character of en-
crgv that is supplied thereto but normally
for direct eurrent operation, and means for
automa

the cirenits for alternating current operation
when alternating current is supplied to the
system, of a transformer, a switch whereby

the translating device may be connected | _
- alternating current is supplied to the system.

thereto for alternating current operation,
and means whereby the said switeh may be
operated automatically when alternating

current is supplied to the system.

2. In a system of control, the combination
with translating devices that may be oper-
ated by either alternating or direct current,
and a switch for arranging the circuits of the
system in accordance with the character ot
energy that is supplied thereto, of a trans-
former, a switch wiiereby the translating de-

vice inay be connected thereto for alternating

current operation, and means whereby the
said switches are operated automatically
when alternating current is supplied to the
Systeint. | | |

3. In a system of control, the combination
with translating devices that may be oper-

ated by either alternating or direct current

nd means for arranging the circuits.of the
system in accordance with the character ot
energy that is supplied thereto, of means
for automatically causing the circuits to be
arranged for alternating current. operation
when alternating current is supplied to the

~system, and means whereby the translating !

‘devices may L2 .
a source of alternating current whnen siter-

autcmatically connected to

nating current is supplied to the syster.
4. In a system of control, the combination

with tranclating devices that may be oper-

sted by either alternating or direct current,

means for arranging the circuits of the sys-
{em in accordance with the character of

‘ for arranging the circuits

21 911,011

energy that is supplied thereto and means
for automatically causing the circuits to be
arranged for alternating current operation
when alternating current is supplied thereto,
of a transformer, a current collector that is
connected thereto, another current collector,

alternating current is supplied thereto.

5. In a system of control, the combination

with distributing conductors for direct cur-

and means whereby the same may be auto-
- matically connected to the transformer when

63

70

75

rent and for high and low voltage alternating

current, respectively, a transtormer, a cur-

rent collector for high voltage alternating

current that i1s connected to the trans-
former and another current collector for
direct and for low voltage alternating cur-
rent, of means for automatically connecting
the same to the transformer when alternat-
ing current is supplied to the system.

6. In a system of control, the combination
with translating devices, distributing con-

low voltage alternating current, respec-
tively, a transformer, a-collector ior high

{. !
tically causing the same to arrange | voltage alternating current that is connected

thereto and a collector for direct current
and for low voltage alternating current, of
means for connecting the same and the
translating devices to the transformer when

7. In a system of controi, the combination
with translating devices, distributing con-
ductors for direct current and forhigh and low
voltage alternating current, respectively, a
transformer, a collector for high voltage
alternating current that is connected thereto
and a collector for direct current and for low
voltage alternating current, of means for
connecting the same and the ‘translating
devices to the transformer when alternat-

ing current is supplied to the system, means
of the system In

O

that is supplied thereto and means for caus-

| inz the circuits to be arranged automatically
in accordance with the character of energy

that is supplied to the system.

&0

8o

‘duetors for direct current and for high and

90

05

100

105

- aceordance with the character of encrey

110

8. In a system of control, the combination |

with a source of high and low voltage cur-
rents, and translating devices, of means for
automatically connecting the translating
devices to the said source regardless of the
voltage supplied thereby. -
9. %11 a system of control, the combination
with: translating devices that may be oper-

“ated by either alternating or direct current,
means for automatically arranging = the

circuits of the system in accordance with
the charecter of energy thai is supplied

[ ]

thereto, means whereby high and low voltage

alternating current may be supplied to the
system and means whereby tne same cir-
cuit relations with reference to the iranslat-

115

120

125
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ing devices will be established automatically
regardless of the voltage that 1s supplied to
the system. o

10. In a system of control, the combina-
tion with translating devices that may be
operated by either a-ftema,ting or direct cur-

rent, sources of supply of direct current and

of high and low voltage alternating current,
respectively, a main transformer and an
auxiliary transformer, of a switch whereby
the circuits of the system may be arranged
automatically in accordance with the char-
acter of energy that 1s supplied thereto,
governing means therefor that are supplied
from the main transformer, a switch whereby

to the main transformer and %overning
means therefor that may be supplied from

either or both the suxiliary and the main

transformer’ |

11. In a system of control, the combina-

5

_bpera,ted by either alternating or direct

current, sources of supply of direct current

| and’of high and low voltage alternating cur-

rent, respectively, a mdin transformer and
an auxill)ia,ryu‘transformer, of a switch
whereby the circuits of the system may be
arranged automaticalty 1n accordance with
the character of energy that is supplied
thereto, governing means therefor that are
supplied from the main transformer, means
whereby the translating devices may be
connected to the main transformer and gov-
erning means therefor that may be supplied
from either the auxiliary or the main trans-

| former or from:both of them.
the translating devices may be connected

In testimony whereof, I have hereunto

-subscribed my name this 24th day of Feb-

ruary, 1906.
- RAY P. JACKSON.
Witnesses:

R. B. Inaray,

BirnEy HINES,
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