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Ro al uchon it may concern: 
Beit known that we, JoIN PEACIEY 

CroUCI and JA3. Es ErciIIELS, subjects of 
the King of Great Britain and Ireland, re 

5 siding, respectively, at Newton Heath, in 
the county of Lancaster. England, and 
Moston, Alanchester. in the county of Lan 
caster, England, have invented Improve 
ments in Train-Lighting Systems, of which 
the following is a specification. 
This invention el ates to train lighting 

and equivalent electric systems (herein in 
cluded in the terna train lighting systems), 
adapted to be supplied with secondary bat 
tery current and current fron a reversible 
dynamo, which latter is adapted to charge 
the battery, and it has for its object to 
provide an arrangement embodying a main 
switch for each direction of rotation of the 
dynamo and means responsive to reversal of 
rotation of Such dynamo for bringing the 
main switches into alternative use. 

In the accompanying ilustrative draw 
ings Figures 1 to 4 inclusive show diagram 
matically various arrangements of Switch 

*'apparatus embodying the invention. Fig. 1 
shows an arrangement suitable for use with 
a shunt Wound dynamo and two secondary 
batteries. Fig 2 shows a modified arrange 

30 ment wherein a mechanically operated cir 
lº cuit controlling de vice is used. Figs. 3 and 
4 show arrangements in which a single bat 
tery is used. 

In the example shown in Fig. 1, the two 
35 secondary batteries No. 1 and No. 2 have 
ºjoneºs of their poles connected to one end of 
theighting circuit a by a conductor a and 
their other poles connected to two separate 
supply mains B, B respectively. The elec 

40 tro-magnetic Switch apparatus is construct 
º ed with two independent Switches Á and 
Al each of which comprises a shunt sole 
noid b, a series solenoid C, and a magnetic 
core dº common to the tivo Solenoids and 

45 carrying two movable Switch contacts e, f 
*'thataire insulated from each other and are 
adapted to respectively bear against two 
pairs of fixed insulated contacts viz. 1-2 
and 3-4 in the case of Switch A. and 1°-2° 
nd. 3-4 in the case of Switch A”, When 

the. of the shunt solenoid b of the 
corresponding switch is closed by a revers 
ing Switch hereinafter described to actuate 
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the core d and close the main Switch. One 

of the fixed contacts, Say 1, against which 55 
the movable Switch contact e of Switch. A 
bears, When the Said switch is closed, is suit 
ably connected as by a conductor gº, to one 
pole X of the dynamo 2, and the other con 
tact. Say 2, of the pair is connected, as by 60 
conductor y to one end of the correspond 
ing series solenoid C. the other end of which 
is connected to the Supply main B. One of 
the fixed contacts, say 3, of the second pair 
offixed contacts of Switch A. against which 65 
contact f bears, is connected to the second 
pole y of the dynamo Z through a fuse h 
and a conductor qº, and the second contact, 
say 4, of the Second pair of contacts is con 
nected by a conductor qº to that end of the 70 
lighting circuit a to which the conductor 
a" is connected. The corresponding fixed 
contacts 1º. 2", 3° and 4° of the second main 
Switch, viz. A”, are arranged similarly to 
contacts 1, 2, 3, and 4 but while 1 and 3 75 
are connected up like 1 and 3, contact 2" is 
connected up like contact 4, and contact 4° 
is connected to one end of the series sole 
noid C of Such Switch the other end of 
Which is connected to the second Supply 80 
main B". 
One end b of the shunt solenoid b of 

each of the main switches A, A is con 
nected to the second pole. Y of the dynamo 
through a conductor gº, the other ends bº 85 
of the two shunt solenoids being separately 
connected to two insulated stationary con 
tacts á, i" of a reversing Switch. This re 
vel'sing Switch comprises an electro-magnet 

the winding of Which is connected in 90 
shunt across the poles X. Y of the dynamo 
Z through the conductors, qgº. The core 
¡ of the magnet has invardly and oppo 
sitely arranged polar extensions, jº between 
whichismounted to oscilate one arm le of 95 a pivoted polarized armature the other arm 
/ of which is mounted to oscillate between 
the two stationary, and if may be adjust 
able, contacts i. ¿". The armature is con- . 
nected to pole X of the dynamo through 100 
the conductor qº. En order lat the electro 
maguet i shall not operate the armature 
/ kº antil a predetermined voltage, say one 
or two volts, exists between the poles of the 
dynamo, the armature may be normally 105 
held in its mid-position by and between 
two oppositely and axially arranged poles 
nº of a tiagnet, for example a permanent 
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magnet mº, that act to restrain movement, 
or efective movement, of the armature 
until the electro-magnet is energized to a 
predetermined degree, corresponding to the 
predetermined voltage of the dynamo just 
mentioned. The second end a” of the lighting circuit 
a is connected through a conductor aºrto 
the movable member or contact of a supple 
mentary reversing switch, made, for ex 
ample, in the form of a pivoted two armed 
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switch blade nº adapted to alternately en 
gage two fixed contacts nº, nº, the two arms 
of the movable blade n being arranged 
above the respective cores d of the tvo 
electro-magnetic Switches A, A”, so as to 
be operated in one orother direction there 
by. The two fixed contacts n", nº are re 
spectively connected to the supply mains 
B, Bº and also to the opposite terminals 
o, o" of a resistance device oº which, when 
the dynamo is connected to eithermain B 
Bºº, is in series with the lighting circuit a. 
The movable cores d of the two switches 
A, A also carry the insulated movable 
members D, E of two additional switches 
D Dl and E. E. The members D añd E 
are electrically connected together by a 
conductor o and the insulated stationary 
members D", Eº are respectively connected 
through conductors cº and cºto the station 
ary contacts n" and nº of the Supplemen 
tary reversing Switch, the switch member 
El being connected to the contact nº 
through a portion o° of the resistance oº 
and a conductor o". 
The arrangement is Such that assuming 

the core d of the main Syvitch A. to have 
been last operated and that the dynamo Z 
is at rest, or rotating at a speed bellow the 
Speed corresponding to the required Work 
ing voltage, the two maia 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, H3" and 
lighting circuit al, the Supplementary re 
versing Switch n, nº º will be ir a position 
to connect through the conductor ciº. the 
lighting circuita to the Supply main Bºso 
that Such circuit caf receive current from 
battery No. 2, and the two resistance 
svitches D Dl and E. El will be closed. 
Battery No. 1, which Will have been the 
lest charged, Will be connected in paralel 
with the other battery No. 2 and in series 
with the lighting circuit a through the 
partoº of the resistance Gº, by Way of the 
main B, contact n", terminal o conductorcº, 
switch D, D, conductor p, switch F, E'. 
conductor c", resistance portion Oº, terminal 
o", conductor o”, contact nº, switchbladen 
and conductor aº. Upon then closing the 
lighting circuit a thronigh any of the lamps 
therein, current wit be supplied from both batterjes acting in paralel. If the main 

switch A. was the last operated and is open, 
it Will be battery No. 2 that will be placed 
in paralel with battery No. 1 through the 
partoºl of the resistance o”, under like con 
ditions of Working. 
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 actithrough the 
armature P. kºto connect the shunt, solenoid 
b of Switch. A across the poles of the dynamo 
by Way of terminal bº, conductor g, contact 
i, armature lº, k" and conductor gº to the 
pole X. and by way of terminal bºl of the 
shunt solenoid b ofswitch A, terminal bº 
of the shunt solenoid b of switch A. and 
conductor q' to the pole Y of the dynamo. 
Upon the dynamo Z running at a speed to 
generate the required Working voltage, the 
Said shunt solenoid b Willimmediately act 
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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 actito supply cur rent through the corresponding series sole 
noid c to battery No. 1 and to the lighting 
circuit a through the main B and resistance 
o”, the circuit of both being completed 
through the Switch A. and fuse h to the 
second pole Y of the dynamo. The first of 
these circuitsis by way of pole X, conductor 
gº, contacts 1, e, 2, series solenoid c, main B, 
battery No. 1, conductor a", conductor qº, 
contacts 4, f. 3, fuse h and conductor q“to 
pole Y, and the second of the circuits isby. 
Way of pole X, conductor gº, contacts 1, e, 
2, series solenoid o, main B, contact n", termi 
nal o, resistance óº, terminal o", conductor 
oº, contacts nº, n, conductor aº, lighting cir 
cuit a, conductor al conductor gº and Soon 
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 Bº, con-. 
taci nº, switch bilade n, and conductor aº, 
direct to the lighting circuita, such battery 
then acting as the regulating battery. Upon 
the voltage of the dynamo falling bellow the 
required Working voltage, the action of the 
shunt and series solenoids b, c, of Switch A. 
Will become veakened to such an extent as 
to permit the Switch to open and disconnect 
the dynamo from the battery 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 
vill reverse their polarity. The main re 
versing switch i-kº Will now act in the re 
verse manner to connect the shunt solenoid 
ó of Switch A across the poles X Y of the 
dynamo Z and thereby cause this switch to 
close and connect poie. Y ef the ckynamo 
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through the corresponding series solenoid º 
to supply main B", operate the Supplemen 
tary reversing switch 1, nº nº so as to col 
nect main B' to the lighting circuit through 
the resistance o° and open the corresponding 
resistance Switch E. E' When the dynamo is 
generating the required Working voltage. 
“The dynamo Will then Supply current to the. 
main Bt and charge battery No. 2 and sup 
ply current to the lighting circuit through 
the resistance oº. The circuit in this case 
is from pole Y, conductor qº, fase /, con 
tact 3 of Switch A, contacts 3°, f, 4° and 
series solenoid e of Switch A to main B", 
the circuit of battery No. 2 being, completed 
through conductors a and gº, arid contacts. 
2a, e and 1 of switch A' to pole X of the 
dynamo, and the lighting circuit being com 
pleted through main Bº, contact º, cºn 
ductor o", terminal o", resistance Oº, termi 
malo, contact n", Switch lever ti, conductor 
aº, lighting circuit a, conductor a to con 
ductor gº and thence through the contacts 
2º, e and 1º of Switch A to the pole X. 
At this time battery No. 1 Will be connected 
direct to the lighting circuit a through main 
B. contact nº and switch bla de and act 
as the regulatingbattery, and the resistance 
Switch E. El will be open. The Switch A." 
wil actin themanner hereinbefore described 
with reference to switch Alto disconnect 
the dynamo from battery No. 2 and the 
lighting circuit a When the Voltage of the 
dynamo falls bellow the required Working 
Voltage. 
The insulated movable contacts e, f of 

each main switch A, A' may, as shown, be 
pivoted to the corresponding Solenoid core 
d in order to afford an adjustable bearing 
contact. 
The field winding tº of the dynamo is 

connected as a shunt to the poles X and Y 
of the dynamo Z through a mechanically 
operated reversing Switch, comprising. for 
example, a movable holder 8 carrying two 
insulated and diametrically arranged mov 
able contact brushes S, Sº which are respec 
tively connected to the poles X and Y of the 
dynamo. The Said brushes are arranged to 
work between four stationary Spring blade 
contacts it to tº. Two of these contacts. Viz. 
tº tº, are arranged at the upper part of a 
fixed disk o' support tº and at opposite 
sides of the upper movable contactº brush s" 
and are respectively connected to the Oppo 
site terminals i il of the shunt field Wind 
ing tº of the dynamo. Two more of the 
fixed contacts, viz. tº t", are similarly ar 
ranged and connected up at the Iower part 
of the disk or support tº and at Opposite 
sides of the lower movable contact brush 
sº. Contacts tº and tº are electrically con 
nected together, asalso are contacts º and tº. 
The movable contact holder 8 may be 

mounted on the armature shaft sº So that 

it can be turned therewith to a limited ex. 
tent, by friction; or instead of being innoved 
by friction, it may be connected to the rock: 
ing brush holder of the dynamoso asto be: 
noved therewith, When the position there 
of is reversed by any convenientº means 
upon reversal in the direction ofrtinning ; 
of the dynamo. By the arrangementº de 
scribed the polarity of the field of the Cly-'. 
namo Will be maintained constant in Which-1.75 
ever direction the armature of the dy 
namo be rotated. Thus, When the parts, are 
in the position shown, assuming poles XY. 
to be respectively positive and negative, cur: 
rent will flow, from pole X to, brush Sanc 
contact tº and thence in the direction of the 
arrow a to the terminal t, fieldivinding: 
rº, terminal lº connected terminals, tº tº to. 
brush sº and thence to the pole Y of the 
dynamo. Upon the unotion of the, dynamo 
being reversed the position of the brushes 
si sº, will also be reversed and current Will 
then idow from the pole Y, now the positº e 
pole, to brush sº and connected contacts tº tº 
thence in the same direction las before 
through the terminal au, field Winding º and 
terminal u' to terminal tºand thence through, 
the brush sº to the now negative pole X of 
the dynamo. 

Fig. 2 shows a modified arrangemel 
in the electro-magnetic reversingswitch 
i-l't of Fig. 1 is replaced by a mechanically 
operated. circuit controlling device.orre. 
versing switch. Such switch is shown com 
bined with the mechanical reversing Switch 
used in Fig. for the field winding º, for. 
which purpose such Switch is provided with 
two additional contacts tº tº, Of these addi 
tional contacts, tºis arranged adjacent to the 
upper fixed contact tº and connected by a 
conductor gº to terminal bºl of the shunt. 
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105 
winding b of switch A. While the otherlº. 
is arranged adjacent to the lower fixed con 
tact tº and on the same side of a vertical. 
line, passing through the axis of the arma: 110 
ture shaft sº, as the contact fº, and is con-. 
nected by a conductor gº to terminal biof. 
the shunt winding b of Switch A. Terminal. 
b of the shunt coil b of Switch A. and ter 
minal bº of the shunt coil b ofswitch. Al aire 
connected by a conductor g' to the con 
nected contacts tº tº. As Will be seen: the 
arrangement is such that When the arma: 
ture of the dynamo 2 is turned in the di-. 
rection of the arrows y, the shunt, Winding ; 
b of Switch V is connected through the 
conductors q°, q° across the poles,XY of the 
dynano. as shown, and When the armature 
is turned in the Opposite direction the posi 
tion of the movable contact.brushes S, Sº 
Will be reversed solas to open the circuit of 
the Said shunt winding b and connect the. 
shunt winding b of switch Al across th 
peles Y X of the dynamothrough the con 
ductors qº q”. 

80. 
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Figs. 3 and 4. are diagrams showing 
modified arrangements in which a single 
battery, say No. 1, is used. In each of such 
arrangements the Switches A, A' may be 
constructed and arranged substantially as 
hereinbefore described, the series windings 
c of both Switches being arranged to Supply 
current to the single main B which is cón 
nected to one pole of the battery, as before, 
and to one terminal o of the resistance de 
vice oº, the other terminal o" of which is 
connected to one end of the lighting circuit 
a through the conductor ciº. The Supple 
mentary reversing Switch hereinbefore de 

double switch comprising two Spring loaded 
movable contact arms y vº pivoted to a sta 
tionary metallic supportº, each of the con 
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tact arms being adapted to engage a fixed 
contact nº ornº, The fixed contact.nº above 
the coil b of Switch A is connected by a con 
ductor v to terminal o of the resistance Oº, 
while the other fixed contact nºis connected 
by a conductor vºto the other terminalo", 
of the resistance oºso that When both of the 
switch arms y vº are closed against the fixed 
contacts nº nº the resistance o° is short cir 
cuited. The shunt solenoids b of the two 
switches may be connected across the poles 
of the dynamo in either of the Ways herein 
before described, that isto say, either by an 
electromagnetic reversing Switch -icº, as 
shown in Fig. 3, or by a mechanical revers 
ing switch as shown in Fig. 4. The resist 
ance switches D Dº and El Eº hereinbefore 
described with reference to Figs. 1 and 2 
are, in this case, omitted. As Will be seen, 
the arrangement is Such that Wheneither 
switch A or switch Aºis operated and main 
B thereby connected to the dynamo, the cor 
responding contact arm y orº" of the dolº 
ble switch is operated to open the short cir 
cuit, v, nº, v, vº, vº, nº, v'of the resistance 
o”, so that the lamp circuit a is then com 
pleted through the main B and the resistº 
ance oº, to the conductor aº, When the dy 
namo is disconnected from the Said main B, 
both contact arms º vº of the double SWitch 
are in the closed position shownso as to 
short éircuit the resistance Oº, and connect 
the battery to the lighting circuit direct 
through the main B, terminal o, conductor 
ue, switch nº, v, vº, º, nº and conductor º 
to conductor aº. The contact arms º vº of 
the double switch instead of being Spring 
loaded, as shown, maybe otherWise ºr 
ranged to be opened and closed by move 
ment of the cores d of the main Switches 
A A. bellow them. 
The details of construction can be. Variº 

ously modified. 
W ve claim is:- 
1. An electric distribution system, comº 

prising a reversible dynamo, a battery, and a consumption circuitlalternatively supplied 
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from Such dynamo and battery, a main 
Switch corresponding to each direction of 
rotation of the dynamo 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 circuit 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 yvinding of 
one or other of the Switches into operation 
tion circuit. 

3. An electric distribution System, com 
prising a reversible dynamo, a mechanically 
operated reversing Switch for reversing the 
connection of the field magnet Winding of 
the dynamo With change n direction of 
running of the armature, a battery adapted 
to be charged by the diynamo, 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 circuit to close one orother 
switch in accordance with the direction of 
running of the dynamo. 

4. En an electric distribution System, the 
combination with a reversible dynamo, two 
bateries and a consumption circuit, of a 
mechanically operated reversing Svitch 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 
direction of running of the dynamo for al 
ternatively connecting the shunt Windings 
of the Switches to the dynamo, and a Supº 
plementary Switch alternatively operated 
by the main Switches for alternatively con 
necting the batterjes to the consumption cir 
cuit. 

5. En an electric distribution System, the 
combination with 2, reversible dynamo, two bateries and a consumption circuit, 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 operating 

to connect the dynamo With the consump 
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Xinding, alternatively adapted to connect sistance and from a point intermediate of the ºdynamo with the consumption circuit 
depending upon the direction of running of 
the dynamo, means responsive to the direc 
tion of running of thedynamo and to the 
speed of the dynamo armature for alterna 
tively connecting the shunt windings of the 
Switches to the dynamo, and a supplemen 

switch alternatively operated by the tary 
main Switches for alternatively connecting 
the bateries to the consumption circuit. 

6. In an electric distribution system, the 
combination with a reversible dynamo, two 
bateries and a consumption circuit, of a 
mechanically operated reversing Switch for 
reversing the connection of the field wind 
ing of the dynamo, two main switches, each 
havinga shunt and a series operating wind 

20 
ing, alternatively adapted to connect the dy 
namo with the consumption circuit depend 
ing upon the direction of running of the dy 
namo, means responsive to the direction of 
running of the dynamo for alternatively 
connecting the shunt windings of the 
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Switches to the dynamo, a supplementary 
switch alternatively operated by the main 
switches for alternatively connecting the 
bateries directly to thic consumption circuit, 
a resistance ir permanent 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 complete the circuit 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 
paralle with the other battery and in series 
with the consumption circuitº through part. 
of the resistance. 

7: In an electric distribution system, the 
combination with a reversible dynamo two 
batteries and a consumption circuit; of a 
mechanically operated reversing switch for 
reversing the connection of the field vinding 
of the dynamo, two main switches, each 
having a shunt and a series operating wind 
ing, alternatively adapted to connect the dy 
namo with the consumption circuit depend 
ing upon the direction of running 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 

ºleading respectively from one end of the re 

its length, and resistance switches opening 
With el sure of the main switches and clos 
ig ;ith opening thereot to complete the 
circuit between Said conductors at two 
points. So that When the supplementary 
Switch directly connects one battery to the 
consumption circuit and both, main switches 
aire Open both resistance switches connect 
the remaining ha tery in parallel with the 
other battery and in series with the con 
sumption circuit through part of the re 
sistance. 

$. Al electric distributing system com 
prising a reversible dynamo, means for re 
versing the connections of the field vinding 
of the dynamo with change in direction of 
running of the dynamo, a battery adapted to 
be charged by the dynamo, a consumption 
circuit adapted to be supplied by the dy 
namo and battery alternatively, two main 
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Switches, 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 accordance vith the direc 
tion of running of the dynamo, a supple 
mentary Switch alternatively operated by 
the main Switches for connecting the battery 
to the consumption circuit. and a resistance 
connected across the stationary contacts o 
said Supplementary Switch and arranged to 
be inserted in series with the dynamo and 
lighting circuit 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 cem 
prising two fixed contacts and a movable 
contactº tivo electric Supply mains connected 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 circuit 
and the movable contact of the Supple 
mentary Switch, two mainswitches, each nav 
ing a shunt and a series operating winding, 
alternatively adapted to connect the dynamo 
to one orother 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 dynamo for alternatively con 
necting the shunt windings of the main 
Switches to the dynamo, a resistance con 
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nected"across the stationary contacts of said 
supplementary Switch, two conductors tead 
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 switchesis closed. * . 

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 
Switc 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 
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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 25 
of one or other of said shunt Windings 
according to the direction in which it is 
moved, and means arranged to preventº 
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. 

JOHIN PEACHEY CROUCH. 
JAMES ETCHELILS. 

Witnesses: 
HERBERT. D. JAMISON, 
R. WESTACoTT. 
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