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SPECIFICATION forming part of Letters Patent No. 71 1,421, dated October 14, 1902.
Application filed Angust 25,1902, Serial No. 120,918, (No model.)

To all whom it may concern: -
BeitknownthatI, ARTHUR BERNARD GILL,

a subject of the King of Great Britain, resid-

Ing at Carlton, Blackheath Park, London,

5 England, have invented new and useful Im-

provements in Apparatus for Electrically
Lighting Railway-Trains, of which the follow-
Ing 1s a specification. |

Thisinvention has reference toan improved
Io apparatus or system for electrically lighting
- ratlway-trains and wherethedynamoisdriven
by a belt from a wheel-axle or follows the
speed of the train and the amount of current
produced is regulated by compound winding
15 of the dynamo, or by altering the ‘‘lead” of
the brushes, or by altering the intensity of
the magnetic field, or by inserting resistances
in the main cireuit or in the field-cireuit, or
in both. In order that the current may al-
20 ways flow in the same direction, fixed con-
tacts on a switehboard are used, and on the
dynamo-spindle is mounted a contact-arm
which is controlled by a centrifugal governor
and 1s carried around by indirect friction
25 with the dynamo-spindle until it is arrested
by a stop on the switchboard, and when the
speed Increases the confact-arm is by the gov-
ernor slid nup the spindle and the arm-con-
tacts slid into the fixed contacts. When the
30 carriage runs in the opposite direction, the
contact-arm 1s by indirect friction with the
spindle carried against another stop on the
switchboard and makes contact when the
speed increases. From the switehbhoard the
35 current 18 led to the circuits for lamps and
accamulator. When the carriage stops, the
~current to the lamps is taken from an accu-
mulator. ,
My invention is illustrated in the accompa-

40 nying drawings, in which— |

Figure 1 shows the invention in sectional
elevation. Fig. 2 is a similar view of a modi-
fication. Fig. 3 is a like view of a further
modified embodiment of the invention, and

45 Iig. 4 is an elevation of the fixed contact-
board. .

T'hree dynamo-reversing arrangements are
shown in Figs. 1, 2, and 3, and the end view,
Fig. 4, shows the fixed contact-board gener-

so ally used therewith.
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- metal.”

| 'M is carried entirely on an extension N’ of

the bearing N for the dynamo-spindle T; but

1t obtains the necessary friction for cansing
it to make a partial rotation in the direction 55
of the rotation of the armature indirectly—
that is to say, from one or more (in this ex-
ample two) spring - plungers P, which are
tipped with blocks O of carbon or other an-
tifrictional material—as, forinstance, ‘‘ white- 60
These spring-plungers are carried

in cylinders Q or other guides, which in turn

are fixed to (in this case adjustably so) or
form part of two extensions R’ of the rotat-

‘ing cone R. The carbon blocks O press 65

against diametrically oppositesides of a chan-
nel-way in the boss of the rocking arm M, and
consequently by their friction cause the rock-

Ing arm to rotate in the same direction as the
armature may happen to rotate as far as the 70
stops S° on the switchboard allow. This fric-
tion is, however, only applied while the dy-
namo 18 running at a low speed, because as
soon as the speed increases to the predeter- -
mined amount the centrifugal force causes 75 .
the plungers P to fly outward, and thus do
away with all friction. Thesprings P’ at the
back of the plungers P, however, are so ad-
justed that this shall not take place until the
dynamo has attained such a speed that the 8o -
rocking arm M has been carried around toits
proper position against a stop S° and has been
pushed along the bearing N N' and its spring-
contacts M® have entered the contacts S’ on

the switchboard S by the sidewise pressure of 85
the carbon blocks O against the flanges M’ or

M* on the boss of the rocking arm M. The
converse action takes place when the dynamo
slows down, the centrifugal force thereby de-
creasing, and the plungers P return into the go
channel-way, so that the rocking-arm con-
tacts M° are withdrawn from the fixed con-
tacts S’ by the sidewise pressure on the car-
bon blocks against the flanges M’ or M. The
advantages of this arrangement ave, first, 95
that lubrication of this part is no longer nec-
essary, and therefore the main bearing alone

18 lubricated by a ring-oiler or other mechan-
1cal oiler; second, that in case the bearing
wears out of true, so that the spindle T gets 100
out of line, this will not appreciably affect the

Referring first to. Fig. 1, the rocking arm | working of the rocking arm M toward or away
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from the contacts S The+ehenne1-way 18

narrower at M’ M? at the bottom and wider at

the outer side at M® M4 so that when the
blocks O have done their work of pushing in
the rocking-arm contacts and afterward when
by eentnfurrel force they fly out to the ex-
treme limit at M3 M they are quite clear of
the channel-way, thus avoiding any friction
or wearing of the blocks.
channel-way being square it might be made
conical or V ehaped -

Instead of the preferred arrangement, Fig.
1, I may provide a rim attached £o or formmﬂ'

1 part of therocking arm,and against the pla,ne,

conical, or eurved inner surface of this rim
frletlon blocks are pressed which are carried

‘on extensions of the ordinary governor-arms.

- Such an arrangement isshown in Fig. 2,where

20

25

30

35

40

45

the carbon blocks O are pressed aga.mst the
plane inner surface of the rim M~, the blocks
being mounted on extensions V' of the gov-
ernor-arms V. This arrangement plewdee
only for the partial rotation of the’ rocking

arm M and not for inserting its contacts, the

former of which would have to be performed

by means of end pressure from the cone R

against the boss of the rocking arm M and

the latter by the pressure of the spring W |

against a washer or collar U, fixed on the spin-
dle T, which spring-pressure would ecome into

action as the centrifugal effort of the gov-
“ernor allowed the cone R fo return mto 1ts

normal position.
Fig.3showsarim M~ with a conical face for
the carbon blocks O to press against. |
Fig. 4 shows the smtchboald N th,h Con-
taets S’ and stops S°. The wires1 and 2 con-
nect with the magnet-coils, the wires 3 and 4

with the aceumuletor and the wire 5 with

the lamps. 7 and 8 1epresent the carbon
‘“brushes.”

What I claim as my invention, and desire

to secure by Letters Patent, is—

1. Thecombination of a retary shaft, s*mteh-
contacts and electrical connections, a reversi-
ble switch-lever, a stationary bearing on

" which said switch-lever is loosely mounted

50

and adapted to move longitudinally and cir-
cumferentially relative to said shaft, a cen-
trifugal governor connected tosaid shatt and

adapted to move said switch-lever toward

said contacts, and means operated by said
governor and adapted to frictionally engage
with a part connected to said switch-lever to

turn the latter, said means -being moved out |

of contact with said part by centrifugal force
when a certain speed of said shaftis attained,

substantially as set forth.

6o

2. The combination of a rotary shaft,switch-
contacts and electrical connections, a reversi-
ble switch-lever, a stationary bearing on

whichsaid switch-leverisloosely mounted and |

Instead of this

711,421

adapted to move longitudinally and circum-
ferentially relative to said shatt, a cone mov-
able longitudinally relative to said shaft, a
centrifugal governor connected to said shaft
and a,dapted to operate said cone to move said
switch-lever toward said contacts, and fric-
tion-shoes carried by said cone and adapted
to fmehonally engage a part connected to said

switch-lever to turn the latter, said shoes be-

ing moved out of contact with said part by
eentrlf ugal force when a certain speed of said
shaft is attamed substantially as set forth.

3. The eombmemen of a rotary dynamo-
shaft, a stationary bearing therefor, switch-
centaets and electrical connections, a reversi-
ble switch-lever loosely mounted on said sta-

tionary bearing and adapted to move longi-

tudinally and eneumferentla,lly relative to

said shaft, a cone movable 1en0'1tudma,lly on

70

75

8o

sald sheft a centrifugal governor carried by

sald shaft and a,da,pted to operate said cone
to move said switch-lever- toward said con-

tacts, friction-shoes carried by said cone and

adepted to frictionally engage a part con-

nected to said switch-lever 130 turn the latter,
said shoes being moved out of contact with
said part by eentrlf ugal force when a certain
speed of said dyneme-sheft is attained, and

a spring coiled about said shaft between said

Dbearing and said cone for moving said switch-
lever away from said contacts, eubstantlally-

as set forth. |
4. The combination with a dynamo and 1ts

switchboard provided with contacts and elec-

trie circuits leading therefrom, a reversible
contact-lever adepted to eonneet either pair

of contacts, said lever capable of sliding

along and of turning on the dynamo-spindle,
of an extension of the dynamo-spindle bear-

Q0O

95

100 -

ing upon which the contact-lever is loosely

mounted a cone capable of sliding along a

featheronthed ynamo-spindle,a heheel spring
‘within the extension and acting against the

cone, a centrifugal governor on the dynamo-

spindle, flanges on the boss of the contact-
lever and bleeks working between the flanges
and held in guides prevlded with springs on-

the cone, for transmitting by indirect frie-
tion rotation from the cone to the contact-
lever, the said blocks being by centrifugal
ferce thrown out of contact with the flanges

‘when a certain speed has been attained,

against the effort of their springs, substan-

tially as set forth.

In testimony that I claim the foreﬂ'omﬂ' as

105
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my invention I have signed my name in pres-

‘ence of two subscmbmﬂ' witnesses.

ARTHUR BERNARD GILL.

Wltneeees
VICTOR JENSEN
JOSEPH LAKE.
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