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~ a perforated parallel-wound armature f'is |

carriages wherein a

CUNITED STATES PATENT OFFICE.

EMIL DICK, OF BADEN, AUSTRIA-HUNGARY.

SYSTEM OF ELECTRICALLY LIGHTING 'RAIL.WAY-CARR.I_AGES.'

SPECIFICATION forming part of Letters Patent No. 682,978, dated
Application filed February 25, 1899, Serial No. 706,335,

September 17, 1901.
(No model.)

To all whony it maly concerr:
Be it known that I, EMIL DICK, electrical

engineer, a citizen of the Republic of Swit-

zerland, residing in Baden, Austria-Hungary,
have invented certain new and useful Im-
provements in the System of Electrically
Lighting Railway-Carriages, as described in
my application Serial No. 678,168, filed April
19,1898, of which the following is a specifica-
tion. | |

This invention relates to improvements in
that system of electrically lichting railway-
dynamo and secondary
batteries are employed, such as described 1n

my application, Serial No. 678,168, filed April

The object of the invention is to cenerally
improve the construction and operation of
such systems; and with this object in view

the invention consists in the improved con-

struction, arrangement, and combination of
parts hereinafter fully deseribed and after-
ward specifically claimed.

Tor a clearer understanding reference will
now be had to the accompanying three sheets
of drawings, forming a part ot this specifica-
tion, upon which like letters of reference 1n-

dicate like parts, and whereon—

Figures 1 and 2, Sheet I, represent, respec-
tively, a front and side view, partly in sec-
tion, on line x x, Fig. 2, and line 7 v, Fig. 1,
of the automatic commutator I; IFig. 3, &
vertical longitudinal seetion throu oh the axis
of the solenoids of the switch B. Figs. 4 and
4% are respectively a vertical and a horizon-
tal section of the resistance-regulator P, the
tormer through its axis and the other at line
rx, Fig. 4. Fig. o, Sheet IT, shows the work-
ing of the said apparatus when the lamps
have been switehed in and the batteries do
not require charging. Fig. b, Sheet III,

when the batteries require charging while the
lamps are on. |

" The construction of the apparatus ¥, B, and
P will be described first, then the working of
the system with reference to the diagram on
Sheet II, and lastly of that with reference to
diagram on Sheet 111. -

- Automatic commutator F, Figs. 1 and 2.—
This apparatus, Figs. 1 and 2, consists of an
clectromagnet 7, between the poles of which

|

| the back pins f7and
pins fOf7 /57 dip

connecting-rod f*

f11, belonging to

adapted to rotate. 'T'o the perforated arma-
ture f' is coupled the double-armed lever f~,
to the ends of which are artic ulated the draw-
rods f* f%. Each of these rods carries a cross-
piece, to which are secured, respectively, two
insulated contact-pins f°f" and 18 1.
contact-pin f? and its quicksilver-cup d? are
not seen in Figs. 1 and 2. The two front pins
foand f°are conductively connected together
by means of the flexible copper band 7 and
f* by the band d. The
each into an iron gquick-
silver-receptacle i’ d' h* d®. Inorderto cuide
the said pins and prevent the quicksilver be-
ing thrown out, each of the said receptacles
:q furnished with an insulated cover. The
carries through the spring
% a contact-roller w, which is furnished with
a platinuin mantle and insulated from the

frame, and when the apparatus is at rest.

bears against both the plates w’ and w?, Fig.
2. connecting the same conductively. In this
position the lever f*1is retained by two pairs
of springs f10 f%* and % 8. The springs /%
the first pair, abut against
the opposite sides of the support-plates /4,
which carry the quicksilver-cups and guide
the draw-rod f* and actin opposite directions
upon the flanged nuts 1o
the latter. The springs f'* f7, which are
only partly visible 1n the drawings, act upon
the draw-rod f?in an analogous manner. By
turning the nuts /% and 1€ the lever f* is 80
regulated that in 1ts horizontal position allthe
pins 1 to /¥ are lifted out of the quicksilver
in their cups. The construction of the ap-
paratus F will show that two springs alone
may retain the apparatus at rest—say the
springs 10 £ or Fi1 £ or f1 f11 or 112 £18,
The cups i’ and d*are conductively connected
together as well as 1i* with d'. The direction
in which the armature rotates changes with
the direction in which the train runs, and f°
i3 either conductively connected with i/ and
f7withd', or f° with h2 and f?with d  When

the lever f* has left its position of rest, the

circnit is broken between ' and w®.
The construction of the commutator
seribed, compared with the one described in
the application hereinbefore referred to, has
so far attained a red action of the quicksilver-
cups—viz., from six to four—as owing to the

de-

employment of the contact devices w ' w?

The,

718, serewed upon-
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the resistance 7, the quicksilver-cups k' k2,
(seepatentapplication,)and thedouble-armed
lever described in the said patent are dis-

pensed with. The formation of sparks in the
the resistance » in and

cups when switching
out of the exciting-cirenit IV is thus obviated
and the regulating resistance 18 also used
when stopping. The new construction dif.
ters also from the former in the employment
of the regulating-springs f10 711 £22 £13 where-
by the apparatus is'set at rest and ireed from
vibrations.

T'he automatic switch, Fhg. 3.—The con-
struction of this apparatus being minutely
described in the application hereinbefore re-

ferred to, a further description is not essen- |
~tial.

The solenoids employed therein may,
however, consist each of only two coils insu-
lated from each other. For instance, the left
solenoid may have the two coils 2and b and
the right solenoid

When using the apparatus in the system
shown by the diagram on Sheet I1I, the right

of the twoiron cores ¢? suspended from the

lever b, will also have, besides the balance-

- weight ¢% a contact-fork ¢, which when the |

apparatusis at rest will form contact between
the quicksilver-cups ¢t and break the same
when the iron cores ¢® are drawn in. The
contact-fork, which dips into the cups ¢’ ¢/,
performs always the function described in
the application hereinbefore referred to.

T'he resistance-regulator, Figs. } and yARS

This apparatus consists of a

The height at which it is retained is con-
trolled by the action of the coils. The lower
end of the core p reaches into a hollow cylin-
der, which consists of a numberof sy perposed

flat copper rings p°% which are insulated from
each other by mica disks placed between the

- same. The disk »°and the mica disks be-

45
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-a tongue

tween are inclosed in a eylindriecal casing pS,
fixed by two serews p” to the regulator-frame
»°. The bottom of this casing has a concen-
tri¢c hole in its periphery 4, symmetrically
longitudinal slots %%, and a cover p¥screwed
in, by which latter the disks p®are pressed
tight against each other, so as to constitute
a hollow eylinder. Each of the disks P has
projecting through one of the lon-
gitudinal slots p'5, the said disks relatively to
their tongues being successively displaced
from each other ninety degrees, the tongue
of each fourth disk projecting through the
same slot p¥, Xach of these tongues has an
eye to which is soldered the cable connected
with the element of the regulating resist-
ance. | |

To the upper end of the iron core p is fixed
an insulated piston p%, which slides in a
tightly - closed tube and serves simply to
dampen too vigorous movements of the core
Pp. At the lower end of the core P a eontact

~and a guide-rod ptare arranged, which latter
P° and at its lower

passes through the casing

the coils b’ 4%, which will |
not affect the working of the apparatus. .

\

| guide-pin

| serewed upon the

{
l

|

solenoid having |
two colls p’ p? and a soft-iron core p therein.

it will

- are switehed in.

|
|

682,978

end is furnished with a regulating-weight pi’_.

The iron core p and the guide-rod p* are in-
sulated from the frame 8. The said contact
consists of two segments formed from a ear-
bon disk. The two segments p' p!! are held
between two disks p® p'4, the former being
placed around the core p and the latter
! guide-pin p*.  Two copper
springs p»'? press the earbon segments pl? pl
agalinst the wall of the hollow cylinder, where-
by a good contact is obtained between the.
p* and the respective copper disk
p" and p? in-
assist each
The coil

p°.  The solenoid has two coils _
sulated from each other, which
other in their action upon the core.

p* consists of thin wire and the coil p'of com-

paratively stronger wire. |
T'he construction of thisregulator compared
with that described in the applieation herein-
before referred to embodies thus some im-
provements,which consist in the employment
of only two insulated coils p’ p* and in the im-
proved construction of the contact device,
whereby sparks which may
dispersed over along line corresponding with
the periphery of the carbon segments 10 pit
but are also blown out by the magnetic field
of the core p. | l
_ Working of the system shown im Sheet 1T,
Fig. 5.—This system is applicable to trains
which have during the day sufficient time at
disposal for charging the batteries, no further
charging thus taking place when the Iamps
| Before dealing with the
working itself a few remarks are necessary.
The switch T is situated in the car in which

occur are not only -

70

75

30

go

95

100

are employed the apparatus FB P N with the

resistances §', §% S5 R, and v and the dv-

namo A. Each car is provided with a bat-
tery G' G° G® G* G, a switech E? E3 EY and a

- group of incandescent lamps g’ ¢ g’g*t. Kin-
~dicates thecable-couplings
- the carriages. The last
-; of:1 thedrawingsis furnished with two batteries
GG

- be periodically disconnected, and therefore
‘requires battery of

switch T employed
-servesforchargingand lighting. In the draw-
-1ngs its lever is shown in the
- the light is on.
| cynt&et-plate’s 1314 $5¢5and the contact-lever
A
1n the drawings connects

employed between
car on the right side

as 1t is presumed that this carriage will

greater capacity. The
in the generator-carriage

position when
The switeh T consists of the
The latter when in the position as shown
the two plates "and
i*. Theineandescentlampsg'in the generator-
carriage are thus switched on. If the con-
tact-lever 7 is turned in the direction of a
watch-hand a quarter of a revolution, it will
arrive in the position for charging., The
lamps ¢ are thus switched off
t" connects the plates ¢ #4572, It the contact-
levert{’isturned in the same direction further,

again counect the plate & with ¢, and

the lamps ¢’ will come into function, &e.

When the train stops, a weak carrent from
the batteries G’ G* G3, arranged in parallel,
will cireulate in the main circuit II through

and the lever

105
110
g
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/% of the automatic commu-
tator F the right bobbin n? of the relay N,
and throuﬂ*h the inner coil ° of the auto-
matic smteh B back to the main ecireuit l.
In the same manner a weak current flows
through the high-resistance coil p° of the dy-
Nnamo- 1eﬂ'ulat0r P and the contacts w? w w'.

 This causes the iron core p of the regulator

10

20

30

- ing-eircuit.
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open.

P to be raised and the resistance R to be
switched into the exciting-circuit IV of the

dynamo A, whereby the loss in the excitation

18 also reduced to a minimum. Theswitch B
serves to prevent unnecessary consumption

~of energy in case the system is not used for

days. After having arranged the train the
resistances S’ and S° are reﬂ'ulated by means
of the contact-levers s’ 5%, so as to correspond
approximately to the number of lamps and
batteries. The position of these levers need
not be varied afterward. |
The charging takes place as follows: The
lever {7 of the switech T from the position
shown has been turned ninety degrees and
the contact - plates £ #* {* £ are connected
with each other. The switches E* K3 E* are
As soon as the train, and thereby the
armature o of the dynamo A is set in motion
there will be a tension at the brushes of the

dynamo corresponding to the number of

revolutions and to the intensity of the excit-
The current flows through the
armature-cml 7" of the commutator K, whleh
causes the lever 7* to be turned to one or the
other side, according to the direction of the
train, Wthh determmes the direction of the
current. When turning the lever fz the con-
tact-roller w leaves the plates w’ 2v* belong-
ing thereto, which causes the resistance *v 130
be switched into the ecireuit of the coil p of
the regulator P. The effect of the coil * on
the iron core p being thereby considerably
weakened, the iron core p will descend and
switch off all the elements of the refrula.tlnw-
resistance R, so.that the exeltmﬂ-coﬂ a' 18

exposed to the full tension of the battery.

After the commutator F begins to act the
middle coil 0* of the automatic switch B will
receive current. _
certain minimum speed, the tension of the
dynamo will slightly exceed that of the bat-
teries and the appamtus B will switch the
dynamo in the circuit of the batteries. If
the speed of the train increases, the intensity
of the current delivered to the battemes will
also increase to a maximum degree, and this
current flowing through the thick outer coil
b’ of the apparatus B causes, obviously, the

~ contact-fork ¢ to be retained in the switch-

6o

ing-on position all the more. After leaving
the coil b’ the dynamo- _current branches off
in three currents, which join again in the
main circuit l. The first branch is formed

by the resistance 82, the second by the resist-

ance S, and the third by the coil p’. The
resmtanee S? is short-circuited through cir-
cuit 1115 I'. The current clrcul&mnwthrou oh

If the train has attained a

portionate to the tension, and vice ver sa p1 0-
portionate to the res1stances The regulator
P is now adjusted so as to switch the larcrest
part of the regulating-resistance R into “the
exmtmﬂ'-mremt IV when the current flowing
thr oucrh the co1l p “amounts to amperes and
when the charging-current in the main ¢ircuit
I II has reached its maximal tension. The
maximum lossof tensionin thethree branches,
amounting to e wvolts, the currents in the
three branches will be determined by their
resistances.
ered to the batteries is equal to the sum of
the currents in all three branches. DBy the
aid of the variable resistance S¢it is possible
to vary the strength of the charging-current
as may be desired without affecting the na-
ture of this regulation, and thus the train
may be composed of any desired number of
carriages. When switching the dynamoonto
the batteries, thiscombination alsoserves for
checking the shocks which may occur in the

currrent, and thus weakening the effect of the

same on the dynamo—. e., the wheels. When
the tension of the charging-current In the
main circuits I IT has reached its maximum,

the armature n of the relay N is attracted

and, owing to the forece of the coil n? will
overcome the counter power of the spring ni,
When the contact-spring n of the armature
touches the contact-pin n°, the resistance of

the coils n’ is switched in parallel to the re-
power of attraction of the
inner coil p* of the regulator P is thusin-
creased, the iron core p 1sraised to a relative |

sistance v. The

higher position, which causes the exciting-
circuit of the dynamo to be weakened, the
tension will fall to about 2.2 to 2.4 volt per
element of the battery, which causes the
charging-current to be reduced to zero. The
regulator P then acts as a tension-regulator

and retains the tension at a limit of 2.2 to

2, 4 volts, so as to prevent any fulther charg-
ing of the batteries.

The operating of the relay N is mlnutely
described in the patent application filed 19th
of April, 1898, hereinbefore referred to.

Occurrences during the dlumination.—
When thelampsarelighted,all theswitches E*
E3 E* are inserted and the switech T’ is in the
position shown in the drawings. . When the
train has stopped, the batterles cover the re-
quirements of the lamps. When the train
starts, the dynamo is connected with the main

| -% |

70

75

The strength of current deliv-

80*

g0

95

100

105

I10

115 .

I20

clrcmt in an analogous manner as during the

charging and the apparatus take over theu
functions already described. Owing to the
altered position of the lever {' the former cir-
cuits of the resistance S°, the outer coil p’ of
the regulator P, and the contact »° of the re-
lay N are interrupted and the contact-re-
sistauee S% is switched in series with the coil
p of the regulator P. The loss in the coils
D' additional to the loss in the resistance \5°
during the flow of a current of amperes, 1s
equa,l to the difference between the maximum

these branches are, according to Klrchoﬂ’ nro- | charge tension of the batteries and the nor-

125
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4. _ 682,078

mal tension of the lamps.
strength of current required for supplying all
the lamps, the strength of current divided

through the resistance S'=J —1, provided

that the volts at the terminals of the dynamo
are equal to the maximum charge tension of
the battieries.
in ‘‘ohms” must therefore be equal to the
(Maximum EhEﬂ e tension — normal lamps tenqmn)
J—1 |
If the .strength- of current passing through
the resistance S’ decreases owing to the de-
crease of the volts at the dynamo-terminals,
the batteries will deliver a part currentto the
lamps, so that the tension of the lamps will
practically remain constant. The batteries
being very little used during the journey, the
tension will vary maximally 2.5 per cent. be-
low or over the normal lamp tension.
limes will be very seldom reached.
The working of the system shown on Sheet
LI, Ig. 6.—This system is specially appli-
cable to trains which run only at night. In

this case the batteries are charged simul-
taneously with the supply of the lamps direct

from the dynamo. DBefore proceeding with
the working of the system 1itself attention is

drawn to the following points: In this sys-

tem three main circuits are employed I* IP
II, which pass through all the carriages.
While employing in the system shown on
SheetIleach carriage with an ordinaryswitch,

in the system shown on Sheet III each car-

riage is furnished with a switch U’ U? US,
through which the batteries are partly con-
nected with the circuit I* and partly with I°,
the lamps in the meantime being switched on
or off. 'The switch U’ consists of a cast-iron
casing in which are employed the contact-
plates «' w* u® v’ u®. Through the cover of
the said casing passes a shaft on which are
secured the insulated contact-springs 7 uS.

- This shaft and that of the switech U?U® Ut are

45

50

535

60

always 'turned ninety degrees. Springs are
employed to insure the correct setting of the
said shaft and the contact-spring. The said
shafts turn always in the direction of a

watceh-hand and are prevented from turning

back by click devices. The covers are each

formed with a round opening, below which a
disk 1s secured upon the said shaft, having a

half white and a half red face. When the

cables in the train are connected with each

other, the switches U’ U? U? U* must be in
such a position that the red part and white

-part of the disk will be alternately visible in

the adjacent carriages to indicate the oppo-
site position ot the contact-springs u%. When

light is required, the contact-springs v’ u? of
the switches U’ U* U® U* may be in the posi- |

tion shown in the diagram on Sheet III. If
the lamps require switching on, the switch is
turned ninety degrees. If the la,mps require

~eurrent, a further turn of ninety degrees, &c.,

takes plaee, the guard is thus always gradu-
ally obliged to set the said switches, as re--

The resistance S’ expressed

the lamps and charging.

The | are on, the contact-springs u’of the switches

- while the third one flows over S? to 1.

If J indicate the | stalled. Theinstallation of the carriage which

contains two batteries is, however, slightly

varied, one battery being econnected with the
cuemt I* and the othel with the circuit IP,
and vice versa. The switeh Ut has bemdes

the contact-plates u' w* u® v* the plate u?,

and upon the shaft are employed three from
each other insulated contact-springs v" u® u?,
whereby the switching of the batteries de-
seribed is effected. |

The functions of the autom&tle apparatus

seribed. A repetition of the oceurrences-dur-
ing the charge—:. e., at day-time—appears,
therefore, unnecessary, so that the working
of the installation has only to be taken into
consideration when simultaneously lighting
When the lamps

U’ U?U°U*connect the contact-plates u?with
w!, and when the train stops a contact be-
tween the main circuits I* and I® is also
formed through the apparatus B by inserting

the small resistance s’ n by means of theright

contact-fork ¢ and the quicksilver-cups e,
All the batteries G’ G‘3 Gr4 G“ thus operate in
feeding the lamps ¢’ g% ¢® g* ¢° when the train
stops. When the train starts, the connec-
tion of the dynamo with the main cireuit is
effected as previously described, with excep-
tion of the apparatus B, which breaks con-

tact at the cups c* when connecting the dy-

namo with the lamps and ba,tterles The

circuit of I* may be specified as charge-cir-

cuit and I’ as light-circuit. The main circuit

from the dynamo splits from the cable ITI?
into three branches, one of which currents

flows over the coil p’ of the regulator P and

75

F B P are identical with those already de-
80

90

95

100

105

the constant resistance S° to the light-cir-

cunit I the second one over S’ s’ n, also to I°,
The
resistance S 8’ and the resistance of the coil

p' are determined after the previously-de-

scribed method. 'The regulator thus regu-

Iio

lates, due tothe branch currents p’to S, prin- -

cipally the amount of current flowing to the
lamps ¢’ g° ¢° g%, the tension of the dynamo
being allowed to reach the maximum charge
tension of the batteries. The current deliv-

ered to the batteries G’ G° G°ready for charg-
| ing depends, then, on the resistance S? and

on the condition of the charge in the batteries
G’ G® ¢g5%. Assoon as the lamps require ex-

tinguishing the contact-springs of the said

switches are turned ninety degrees. In or-
der to obtain light the next night, the con-
tact-springs of the switches are turned ninety
degrees. In this position the batteries G’ G3

115
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G° are switched onto the light-circuit I° for

the purpose of regulating the lamp-tension,
which has practically remained the same,
while the batteries G* G* are switched onto
the eharge-circuit I°.

Havmﬂ* now particularly deser ibed and as-
cer tamed the nature of my said invention and
in what manner the same is to be performed,

quired. “Each carriage is thus equ&lly in- | I declare that what I clalm 18—
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1. In a system for electrically lwhtmg

tmms the combination with a dynamo, sec-

ondary batteries, and their circuits of a lamo-
circuit containing incandescentlamps, a mag-
net the helix of WhlGh is In the lamp- CII‘GUII}

an armature adapted to rotate between the
poles of said magnet, a double-armed lever

coupled to the armature, draw-rods hinged
to sald lever, contact-pins borne upon said
draw-rods and a cup containing quicksilver
into which the contact-pins may dip, and an
automatic switch mechanism, substantmlly
as described.,

2. In a system for electrically lighting

trains, the combination with a dynamo, sec--

ondary batteries, and theircirenits of a lamp-
circuitcontaining incandescentlamps, a mag-
net the helix of which is in the lamp-circuit,
an armature adapted to rotate between the
poles of said magnet, a double-armed lever
coupled to the armature, draw-rods hinged

to said lever, contact—pms borne upon said

draw-rods and a cup containing quicksilver
into which the contact-pins may dip, and an
automatic switch mechanism embodying two
solenoids, each consisting of two coils insu-

1

—

lated from one another and soft-iron cores

adapted to reciprocate in said solenoids, one.

of said cores carrying a balance-weight and
the other a contact-fork, and cups contain-
ing quicksilver into which said fork is adapt-
ed to dip to make the circuit.

3. In a system for electrically lighting
trains, the combination with a dynamo, sec-
ondary batteries, and theircircuits, of a lampn-

circuit eontamm oincandescent 1amps, amag-

net the helix of thh 18 in the lamp-circuit,

an armature adapted to rotate between the
poles of said magnet, a double-armed lever

coupled to the armature, draw-rods hinged
to said lever, contact-pins borne upon said
draw-rods and a cup containing quicksilver
Into which the contact-pins may dip, auto-
matic switch mechanism, and a resistance-
regulating device, substantially as specified.

In witness whereof I have hereunto signed

30
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my name, this 11th day of IFebruary, 1899, in

the presenee of two subseribing witnesses.
K MIL DICIK.

Witnesses:
FRIEDRICH DBINDER,
ALVESTO S. IHHOGUE.
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