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To all whom it may concern:

Be .it known that we, Jony Pricuey
Crovtcir and Jisies Iorcmerns, subjects of
the, King of Great Britain and Ireland, 1e-
siding, 1'(*~>rectlvew at Newton Heath, 1
the county of Lun\akter Ingland, qnd
Moston. Manchester, in the county of Lan-
caster, England, have invented Improve-
ments in Train- Lighting Systems, of which
the following is a snecification.

This 1nvent10n velates to train lighting
and equivalent elettric systems (helem in-
cluded in the term train lighting systems),
adapted to be supplied with suondfuv bat-
tery current and current from a reversible
dynamo, which latter is adapted to charge
the battery, and it has for its object to
provide an arr‘moement embedying a main
switeh for each direction of rotation of the
dynamo and means responsive to reversal of

€rot1t10~1 of such dynamo for bringing the

main switches into alternative use.

In the accompanying illustrative draw-
ing% Figures 1 to 4 inclusive show diagram-
mqtmallv wvarious arrangements of sgwitch
Fig. 1
shows an arrangement suitahle for use w vith
a shunt wound dynamo and two secondary
batteries. Fig 2 shows a modified arrange-
ment wherein a mechanically operated cir-
Ifigs. 3 and
4 show arrangements in which a single bat-
tery is used.

In-the example shown in Fig. 1, the two
secondary batteries No. 1.and No. 2 lnve

“soneof:their poles connected to one end of

40

49

~ed with. two independent switches A

““theeéirct
_corlmpondmg switch is closed by a revers-

thefighting circuit ¢ by a conductor ¢' and
their other poles connected to two separate
supply mains B, B* respectively. The elec-
tro-magnetic: sw itch ppdluflh is construct-
and
Ateacl of which comprises a shunt sole~
noid b, a series.solencid ¢, and a magnetic
core r? commuion to. the two solenoids and
carrying two movable switch contacts e, f

sfthatare insulated from each other and are

adapted to. respectively bear - against two
pairs -of fixed: insulated conta ct% vig, 12
and 8—4 in-the case of switch A and 13-—2s
and D i i~the case of sxntch A, when
: t: of'the shunt solenoid b of the

ing-§witch hereinafier de :Cl‘lbed to actuate |

the core d and close the main switch. One L
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of the fixed contacts say 1, against which
the movable switch contact e of switch A
bears, when the said switch is closed, is suit-
ably connec’ced. as by a conductor ¢, to one
pole X of the dynamo Z, and the other con-
tact, say 2, of the pair is connected, as by
Condudm ¢', to one end of the correspond—
mg series solenoid ¢, the other end of which

60

is connected to the supply main B. One of

the fixed contacts,
of fixed contacts OT switeh A ageinst which
contact f bears, is connected to the second
pole Y of the dy namo Z through a fuse %
and a conductor ¢*, and the secontl contact,
say 4, of the second p‘lll of contacts is con-
nected by a conductor ¢* to that end of the
lighting circuit « to \\thh the conductor
4 is connected. The comespondmo fixed
contacts 1%, 22, 3* and 4* of the second main
switch, viz. A2 are arranged snmlzuly to
contacts 1, 2, 3, and 4 but while 1* and 8
are connected up like 1 and 3, contact 2° is
connected up like contact 4, and contact 4*
is connecied to one end of the series sole-

‘noid ¢ of such switeh the other end of

which is connected to the second %uppl
main BL

One end &' of the chunt solenoid b of
each of the main switches A, A' is con-
nected to the second pule Y of the dynamo
5.hlf)110h a conductor ¢, the other ends 2°

say 3, of the second pair .
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£ the two shunt ~01(31101(1K being separvately .

Lomlected to two insulated %tatlonmv con-
tacts 4, 4* of a re\ersmo switeh. .
versing switch comprises
7 the winding of which 13 . connected in
shunt across the poles X ¥ of the dynamo
Z through the conductors: ¢ ¢%  The core
7 of the magnet has mwardly and oppo-
,1telv arranged polar extensions §2 between
which is moun}ed to ogcillate one arm % of
a pivoted 1)01‘1117@0 armature the other arm

This re-
an el@ctro-magnet ‘

90 .

At of which 1s mounted to oscillate between .

the two staticnary, and it may be a@m%t—
‘able, contacts 7, /1. The armsture is con-
nected to pole X of the dynamo through
“the conductor ¢% I order ihat the electro-
‘maguet j shall not operate the armature
ol wntil a pledetcrmmcd voltage, say one

100

or two volts, exists between the poles of the .

dynamo. the armature may be normally
held in its mid-position by and between
two oppositely and axially arranged poles
m* of a wagnet, for example a permanent
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magnet m, that act to restrain movement,
or offective movement, of the armature
until the electro-magnet is energized to a
vredetermined degree, corresponding to the

- predetermined voltage of the dynamo just

mentioned. ,
The second end & of the lighting circuit

a is connected through a conductor ¢ to

the movable member or contact of a supple-
mentary reversing switch, made, for ex-
ample, in the form of a pivoted two armed
switch blade 7 adapted to alternately en-
gage two fixed contacts n*, n?, the two arms

.of the movable blade n being arranged

above the respective. cores ¢ of the two
electro-magnetic switches A, A, so as to
be operated in one or other direction there-
by. The two fixed contacts n', n* are re-
‘spectively conmnected to the supply mains
B, B* and also to the opposite terminals
0, o* of a resistance device o* which, when
the dynama is connected to either main B
B, is in series with the lighting circuit «.
The movable cores d of the two switches
A, A also carry the insulated movahle
members D, B of two additional switches
D D! and £ F:. The members D and E
are electrically connected together by a
conductor o and the insulated stationary
members D, E! are respectively connected
through conductors ¢® and ¢* to the station-
ary contacts n' and n* of the supplemen-
tary reversing switch, the switch member
E' being connected to the contact »°
through a povtion ¢* of the resistance o*
and a conduclor o ‘

The arrangement is such that assuming
the core d of the main switch A fo have
been last operated and that the dynamo %
is ab rest, or rotating at a speed below the
speed corresponding to the required work-
ing voltage, the two main switches A, A
will be in the open position shown, so that

the pole X of the dynamo will be discon-’

nected from the supply mains B, B* and
lighting circuit «, the supplementary re-
versing switeh n, nt 2 will be in & position
to connect through the conductor of, the
lighting circuit @ to the supply wmain B so
that such circuit can receive current from
battery No. 2, and the two resistance
switches D D* and E E' will be closed.

Battery No. 1, which will have been the.

Inst charged, will be connected in parallel
with the other battery No. 2 and in series
with the lighting circuit a, through the
part o° of the resistance ¢ by way of the
main B, contact n', terminal o conductor ¢,
switch D, D%, conductor p, swiich E, E,

‘conductor ¢, resistance portion 0%, terminal

o, conductor o*, contact n*, switch’ blade n
and conducter «®. Upon then closing the
lighting eircuit ¢ through any of the lamps
thevein, current will be supplied from both
batteries acting in pueallel. If the mam

switch A! was the last operated and is open,
it will be battery No. 2 that will be placed
in parallel with battery No. 1 through the
part o® of the resistance 0% under like con-
ditions of working. o
Upon the dynamo being rotated, in one
direction, and producing a voltage of say
one or two volts, the electromagnet j of the
main reversing switch will d¢t through the
armatiutre % &* to connect the shunt.solenoid
b of switch A across the poles of the dynamo
by way of terminal 5% conductor g, contact
i, armature %, %' and conductor ¢ to the
pole X.and by way of terminal g‘ of the
shunt solenoid & of switch A, terminal &'

of the shunt solenoid & of switch A' and

conductor ¢* to the pole Y of the dynamo.
Upon the gynamo Z running at a speed to
generate the required working voltage, the
said shunt solenoid & will immediately act
to close switch A and connect pole X of the
dynamo to the supply main B and open the
corresponding resistance switch D D', so
that the dynamo will then act to supply cur-
rent through the corresponding serles sole-
noid ¢ to battery No. 1 and to the lighting
circuit ¢ through the main B and resistance
o°, the circuit of both being completed
through the switch A and fuse %2 to the
second pole Y of the dynamo. The first of
these cireuits is by way of pole X, conductor
g%, contacts 1, ¢, 2, series solenoid ¢, main B,
battery No. 1, conductor a', conductor g%
contacts 4, f, 3, fuse A and conductor ¢* to
pole Y, and the second of the circuits is by.
way of pole X, conductor g% contacts 1, e,
9, series solenoid ¢, main B, contact ', termi-
nal o, resistance 0% terminal o', conductor
o*, contacts n?, n, conductor o2, lighting cir-
cuit a, conductor ¢}, conductor ¢* and so on
as in the first circuit to the pole Y of the
dynamo. At this time battery No. 2 sup-
plies current through the supplementary
reversing switch, by way of main B?, con-
tact »?, switch blade n and conductor: a?,
direct to the lighting cireuit e, such battery
then acting as the regulating battery. Upon
ihe voltage of the dynamo falling below-the
required working voltage, the action of the
shunt and series solenoids b, ¢, of switch A
will become weakened to such an extent as
to permit the switeh to open and disconnect
the dyanamo from the hattery and lighting
circuits and connect the two: batteries in
parallel with each other and in series with
the lighting circuit as already described.
When the dynamo is rotated in the reverse
direction, the armature current will be re-
versed in direction and the poles X and Y
will reverse their polarity. The main re-
versing switch ¢—Z%* will now act 1in the re-
verse manner to connect the shunt solenoid
b of switch A" across the poles X Y of the
dynamo Z and thereby cause this:switch'to
close and cornect poie Y of the dynamo
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dynamo.
worls between four stationary spring blade -
Two of these contacts. viz.
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'throuo}1 the corresponding series solenoul ¢

fo supply main B, operate the supplemen-
tary Imersm(f switeh «, n' #® so as to -con-
nect main B* to‘the lighting circuit through
the resistance ¢* and open the cor le!)On(hllO
vesistance switch I E' when the dynamo 18
generating the required +working voltage.

The dvnamo will then supply current to the.
“main B and charge battery No. 2 and sup-

ply current to the lighting circuit through
the resistance o The ulcmt in this case
is from pole Y, conductor ¢*, fuse A, con-
tact 3 of switch A, contacts 32, f, 4* and
series solenoid ¢ of switch A' to main B,
the circuit of battery No. 2 being complefeo

through conductors ' and 43, arid contacts
2, ¢ and 12 of switch A* to pole X of the

dynamo, and the lighting circuit being com-
pleted through main Bl contact #?, con-

ductor of, telmmal o, resistance 0%, ’re1n11-,

nal o, contac; ', switeh lever #, conductor
ady
ductor 7 and -thence through the contacts
22, ¢ and 1*'of switch A’ to the pole X.
At this time battery No. 1 will be connected
direct to the lighting circuit ¢ through main
B, contact 2! qnd SWltCh blade 2 and act
as the regulating battery, and the resistance
switch E E* will be open. The switch A*
will'act in the manner hereinbefore described
with reference to switch A. to disconnect
the dynamo from battery No. "9 and the
110ht1n<r circuit ¢ when the voltage of the
dvnamo falls below  the 1equlred working

»voltaoe

The insulated. movable contacts e, | of
each main switch A, A? may, as show n, be
pivoted to the corresponding solenoid core
@ in order to afford an acqucmble bearing
contact.

- The field winding «* of the dynamo is
connected ag a shunt to the poles X and Y
of the clynumo Z through a mechamca]h
operated reversing switch, comprising. for
example, a movable holder s carrying two
insulated and diz metucallv axraneed mov-
able contact brushes s, s2 which are respec-
tively connected to the po‘ﬂc, X and Y of the
The said. brushes ave arranged to

contacts £ to #*.
# 2, are arranged at the upper part of a
fixed- disk or quppmt ¢ and at’ opnoclte
sides of the upper movable contact brush s*
and are respectively connected to the oppo-
site terminals v w* of the shunt field wind-
ing u* of the dynamo. Two more of the
fixed contacts, # ¢4 arve similarly ar-
ranoed and: connected up at the lower part
of the dlsk or support # and at opposite
sides of the lower movable contact brush
s2. Contacts £ and # are electrically con-
nected together, as also are contacts #* and #%.

The movable contact holder s may be
mounted on the armalure shaft s%.so that

viz.

- of the dynamo.

htrhtmcr circuit @, conductor «* to con-:

8

it can be turned therewith to a limited ex-.

tent. by friction; or instedd of being moved

by friction, it may be connected: to’ the rock
ing brush holder of the dynamo o as'to be
moved therewith, when the pesition there-
of is reversed, by any convenient ‘means,
upon reversal in the (lllemlqn of srunnin

By the arrangement :de-i-

seribed the polarity of the field of .the dy--

namo will be mainta
ever direction the

naino be rotated. “Thus, when the parts are

ined constant in:which-»
armature of- the ~dy--s

in the position shown, assuming polest XY v

to be respectively pesitiveand:megative, curs:

rent will flow. from pole X to.brush:s and
contact #* and thence in the direction:af the
arrow @ to the terminal e

field " winding

1%, terminal ' conneeted -terminals.¢* #* to.. .
brush s* and thence to the pole Y. of the -

dynamo. Upon the motion of the. dynamo

85,

being reversed, the position of the brushes:: ..

st 82 will alse be reversed and ecurrent will

then iow from the pole Y, now the positt e
po]e. to brush s* and connected contacts £* £, .

thence in the same dirvection: as.: before
through the terminal «, field winding u?

the dynamo.
Fig. 2 shows a modified arran Uement Where-

in the electro- maonetlc reversing: switeh:

—7%* of Fig. 1is rephcecl bya mechamcallv
operated -circuit controlling device. or -re-...
Such switeh is Qhown COM-

\e191no switch
bined with the mechanieal reversing switch

90

and: |
telnnnﬂ u to terminal £ and thence thrmwh,
the brush s* to the now negatne pole X Of,

95

100

used in Fig. 1 for the field winding w2, for .
which purpose such switch is. provided with .

two additional contacts 5 ¢¢,

onductor g8 to terminal b2 of the shunt,

Of these addi-- . -
tional contacts, #° is avr ranaed adjacent: to the.

upper fixed contact # and connected by . a105

winding b of switch A, -while the otlier. A
is arranged adjacent to the lower fixed con-'.
tact ¢* and on the same side of a vertical. . .

line, passing through the axis of the arma-

ture shaft s%, as the contact #, and is con-..

110

nected by a condmtor 9% to terminal bt of

the shunt winding b of switch At
b of the shunt coil b of switch A and ter-
minal 4? of the shunt coil b of switch: £

Tﬂ;‘ll}lllql -

are .

connected by a conductor .¢* to .the. con-,“_

nected contacts £2 . As will be seen; the
arrangement is such that: when the::arma.
ture of the dynamo 7 is turned in.the di
rection of the arrows . the shunt, Wlndlno~
b of switch A is Conmcted through .
conductors ¢%, 4°
”v’mmo as sh(mn and when the, armatme
is turned in the opposite direction the pos
tion of the movable contact, bryushes s,

will be reversed so as to open the
the said s

82
cuit,.of

ductors ¢° q

fhe
across the poles. X Y of the . .

shunt winding . and connect the;
shunt winding. 0 of switch (AL ACTOSS: the,:-‘
peles ¥ X of the dynamo. txll()lloh the con--
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~Figs. & and 4. are diagrams showing
modified arrangements in which a single

- battery, say No. 1, is used. In each of such

26

856

<

0

arrangements the switches A, A' may be

~constructed and arranged substantially as

hereinbefore described, the series windings

¢ of both switches being arranged to supply

current to the single main B which is con-
nected to one pole of the battery, as before,
and to one terminal o of the resistance de-
vice 0% the other terminal o' of which is

“connected to one end of the lighting circuit

a through the conductor ¢®. The supple-
mentary reversing switch hereinbefore de-
scribed may, in this case, be replaced by a
double switch comprising two spring loaded
movable contact arms » o* pivoted fo a sta-

- tionary metallic support »*, each of the con-

tact arms being adapted to eéngage a fixed
contact n or n®, The fixed contact #* above
the coil b of switch A is connected by a con-
ductor w to terminal o of the resistance 0%,
while the other fixed contact #* is connected
by a conductor w? to the other terminal o,
of the resistance o? so that when both of the
switch arms v o* are closed against the fixed
contacts n* n? the resistance o? is short cir-
cuited. The shunt solenocids & of the two
switches may be connected across the poles
of the dynamo in either of the ways herein-
before described, that is to say, either by an
electromagnetic reversing switch ¢—&', as
shown in Fig. 3, or by a mechanical revers-
ing switch as shown in Fig. 4. The resist-
ance $witches D D* and I& E* hereinbefore
described with reference to Figs. 1 and 2

"are, in this case, omitted. As will be seen,
the arrangement is such that when either

switch A or switch A is operated and main
B thereby connected to the dynamo, the cor-
responding contact arm » or v* of the dou-
ble switch is operated to open the short cir-
cuit, w, n'; v, v% v, n%, w' of the resistance
0%, so that the lamp circuit ¢ is then com-
pleted through the main B and the resist-

ance 0%, to the conductor a*. - When the dy-

pamo is disconnected from the said main B,
both contact arms « v* of the double switch
are in the closed position shown so as to
short éircuit the resistance o* and connect

-the battery to the lighting circuit direct

through the main B, terminal o, conductor

-, switch 7', v, v, v, n* and conductor w?

to conductor a®. The contact arms » ¥ of

‘the -double switch instead of being spring
Joaded, as shown, may. be otherwise ar-

ranged to be opened and closed by move-
ment. of the cores d of the main switches
A A? below them.
_The details of construction can be varis
ousv%islr1 modified.
at weé claim is:— )

1. An electric: distribution system, com-
prising a reversible dynamo, a' battery, and.
a consumption circuit alternatively supplied

1,001,358

from such dynamo and battery, a main
switch corresponding to each direction of
rotation of the dynsmo having series and
shunt operating windings, and means re-
sponsive to reversal of rotation of the dy-
namo for bringing one shunt winding into
circuit for one direction of rotation of the
dynamo and the other for the opposite di-
rection of rotation.

2. An electric distribution system, com-
prising a reversible dynamo, a battery, and
a consumption cireuit alternatively sup-
plied from such dynamo and battery, a
main switch corresponding to each direc-
tion of rotation of the dynamo, having se-
ries and shunt operating windings, and
means responsive both to voltage variation
of the dynamo and to its direction of rota-
tion adapted to bring the shunt yinding of
one or other of the switches into operation

to connect the dynamo with the consump-

tion cireuit.

3. An electric distribution system, com-
vrising a reversible dyname, 2 mechanically
opersted reversing switch for reversing the
connection of the field magnet winding of
the dynamo with change in direction of
running of the armature, a battery adapted
to be charged by the dyname, a consump-
tion circuit adapted to be supplied by the
dynamo and battery alternatively, two main
switches, each having a shunt and a series
operating winding, adapted to remain open
and disconnect the dynamo from the con-
sumption circuit until a predetermined
armature speed is attained, and means for
alternatively connecting the shunt operat-
ing windings in cireuit to close one or other
switch in accordance with the direction of
running of the dynamo.

4, In an electmc distribution system, the
combination with a reversible dynamo, two
batteries and a comsumption ciycuit, of a
mechanically operated reversing switch for
reversing the connection of the field magnet
winding of the dynamo, two main switches
each having a shunt and a series operat-
ing winding, alternatively adapted to con-
“nect the dynamo with the consumption cir-
cuit depending upon the direction of run-
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ning of the dynamo, means.responsive to the

direction of running of the dynamo for al-
ternatively connecting the shunt windings
of the switches to the dynamo, and a sup-
plementary switch alternatively operated
by the main switches for alternatively con-
necting the batteries to the consumption cir-
cuit.

5. In an electric distribution system, the
_combination with 2 reversible dynamo, two
'hatteries and a comsumption cirenit, of a
mecharically operated reversing switch for
reversing the connection of the field magnet
winding of the dynamo, two main switches,

each having a shunt and a series operating.
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winding, alternatively adapted to connect
the -dynamo with the consumption. cirenit

depending upon the direction of running of.

the dynamo, means responsive to the divec-
tion. of running of the dynamo and te the

speed of the dynamo: armatura for alterna-

tively connecting the shuint windings of the
switches to the dynamo, and a supplemen-
tary ‘switch alternatively operated by the

main switches for alternatively connecting

the batteries to the consumption ¢ircuit.

6. In an electric distribution system, the
combination with a reversible dynamo, two
batteries and a consumption ecircuit, of a
mechanically operated revecsing switeh for
reversing the connection of the field wind-

. ing of the dyname, two main switches, each

J©

having a shunt and a series operating wind-

_ing, alternatively adapted to connect the dy-

namo with the consumption circuit depend-
ing upon the directicn of running of the dy-
namo, mesns responsive to the direction of
running of the dynamo for alternatively

' connecting the shunt windings of th
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switches to the dynamo, a supplementary

switch alternatively operated by the main-

switches for alterpatively connecting the
batteries directly to thc consumption cireuit,
a resistance. i perimanent connection across
stationary contacts of the supplementary
Switch, conductors leading respectively
from one end of the resistance and from a
point intermediate of its length. and resist-
ance switches opening with closure of the
main switches and closing with opening
thereof to complcte the cireuit between said
conductors at two points, so that. when the

-supplementary switch directly connects one

battery to the consumption circuit and both
main switches are open both resistance
switches connect the remaining battery in
parailel with the other battery and in series

with the consumption circuit through part:

of the resistance.

7. In an electric distribution system, the
combination with a reversible dynama two
batteries and a consumption circm; of a
mechanically operated reversing switch for
reversing the connection of the field winding
of the dynamo, -two main switches, each

having a shunt and a series onerating wind-

ing, alternatively adapted to conaect the dy-

namo with the consumption. circuit depend-

ing upon the direction of runring of the dy-
namo, means responsive to the direction of
running of the dynamo and to its speed of
rotation for - alternatively connecting the
shunt windings of the switches to the dy-
namo, a supplementary switch alternatively
operated by the main switches for alterna-
tively connecting the batteries directly to
the consumption circuit, a resistance in per-
manent connection across stationary contacts

of ‘the supplementary switch, conductors:

85 leading respectively from one end of the re-

S

._%i‘stance and from a. point intermediate of
its length, and resistance switches opening

with-clesure of the main switches and clos.
g with opening thereof to complete the -

civedit between said conductors” at “two
points, so that when the supplementary
switch divectly connects one ‘battery to the
censumption circuit snd both main switches
a3 open both resistance switches connect
the remaining baitery in parallel with the
other battery :nd in series with the con-
sumption circuit through part of the re-
sistance.

8. An electric distributing system . com-
prising a seversible dynamo, means for re-
versing the connections of the field winding
of the dynamo with change in divection of

running of the dynamo, a battery adapted to

“be charged by the dynamo, a consumption

circuit adapted to be sapplied by the dy-
name and battery alternatively, two main
gswitches, each having a shunt and a series

operating winding, adapted to remain open

‘and disconnect the dynamo from the con-

sumption circuit and battery until a prede-
termined armature speed is attained, means
for alternatively connecting the shunt oper-
ating windings in circuit to.close one or
other switch in acecrdance -with the direc-
tion of running of the dynamo, a supple-
mentary switch alternatively operated b

the main switches for connecting the battery
to the consumption circuit, and a resistance
connected across the stationary contacts of

said supplementary switch tnd arranged to’

be inserted in series with the dynamo and

[lighting cirenit when the dynamo is sup-

plying current to said circuit.

. 9. In an electric distribution system, the
combination with a reversible dynamo and
means for reversing the connections of the
field magnet winding of the dynamo with

“change in -direction of running of the dy-

namo, of two batteries, a consumption cir-
cuit connected at one end to one pole of
each battery, a supplementary switch com-

cprising two fixed contacts and a movable

contact, two electric supply mains cennected
respectively to the other poles of the bat-

‘teries and to the two fixed contacts of the

supplementary switch, a conductor between
the other end of said consumption cireuit
and the movable contact of the supple-
mentary switch, two main switches, each hav-
ing a shunt and a series operating winding,
alternatively adapted to connect the dynamo
to one or other of said supply mains depend-
ing upon the direction of running of the
dynamo, - said main switches being also

adapted to alternatively operate the mov--
-able contact of the supplementary switch,
‘means responsive to the direction of run-
'ning of the dynamoc for alternatively con-
-necting the shunt windings of the main

swilches lo 1he dynamo, a resistance cor
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nected -across the stationary contacts of said
supplementary switch, two conductors lead-
ing one from one end of the resistance and
the other from an intermediate point between
the ends of said resistance, and two resist-
switches controlled by the main
switches and arranged to connect said con-
ductors together when the main switches are
open and to disconnect them when either of
the main switches is closed. : S

10. ‘An electric distribution system, com-
prising a reversible dynamo, a battery, and

a consumption circuit alternatively supplied |

from such dynamo and battery, a main
switcl corresponding to each direction of
rotation of the dynamo having series and
shunt operating windings, and an electro-
magnetic switch responsive to reversal of

" rotation of the dynamo for bringing one

shunt winding into circuit for one direction

of rotation of the dynamo and the other for
the opposite direction of rotation, said elec-
tro-magnetic switch having its winding con-
nected across the terminals of said dynamo
and its armature adapted to close the circuit
of one or other of said shunt windings
according to the direction in which it 1s

"moved, and means arranged to prevent:

moverhent of said armature in either direc-
tion until a predetermined voltage has been
set, up by said dynamo.
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Signed at London England this 19th day

of November 1909. : ]
. JOHN PEACHEY CROUCH.
JAMES ETCHELLS. -
Witnesses: .
Herserr D. Jamison,
R. WwSTACOTT.



