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-

EDWIN JAMES PRESTON AND ARTHUR BERNARD GILL, OF LONDON,
ENGLAND, ASSIGNORS TO J. STONE & CO., OF SAME PLACE.

DYNAMO FOR ELECTRIC-CAR-LIGHTING SYSTEMS.

SPECIFICATION foriming part of Letters Patent o, 608,182, dated April 12,189%.

Application filed February 25,1895, Serial No. 539,618, (Mo model,) Patented in England March 17, 1894, No. 5,631, and
 November 25, 1895, No, 1,611 in France January 17, 1895, No. 244,404 ; in Belgium January 17, 1895, No, 115,673 ;
in Germany January 19, 1895, No, 62,768; in Switzerland February 9, 1895, No. 9,078 in Italy March 31, 1895, No,
38,175 ; in Brazil April 24, 1895, No, 1,849 ; in Austria April 50, 1895, No.45,71,621; in Canada October 3, 1895, No,
50,161 in Hungary November 3, 1895, No, 4,238 in Victoria December 7, 1895, No. 12,725, and in India December 27,

1895, No., 77,

To all whom it may conecermn.:

- Be it known that we, EDWIN JAMES PRES-
TON and ARTHUR BERNARD GILL, subjects of
the Queen of Great Dritain, residing at Dept-
ford, London, in the county of KXent, England,
have invented certain new and useful 1m-
provements in and connected with dynamos
especially applicable to the electric lighting
and heating of railway-carriages and other
vehicles, (for which Letters Patent have been
obtained in the following countries, to wit:

Great Britain, No. 5,631, dated March 17,1594,

and No. 1,611, dated November 25, 1895;

I'rance, No. 244,404, dated January 17, 1590;
Beleium,No. 113,673, dated January 17, 15993
Germany, No. 92,768, dated January 19, 159d;
Switzerland,No.9,978, dated February 5,1895;
Italy, No. 88,175, dated March 81, 1595; bra-
zil, No. 1,849, dated April 24, 1895; Austria,
No. 45 /1,521, dated April 30, 1895; Canada,

No. 50,161, dated October 3, 1895; Hungary,

No. 4,238, dated November 3, 1895; Viectoria,
No.12,725, dated December 7, 1895, and India,
No. 77, dated December 27, 1895;) and we
hereby declare that the following is a full,
clear, and exact description of the said inven-
tion, such as will enable others skilled 1n the
art to make and use the same, reference be-
ing had to the accompanying drawings, and
to letters of reference marked thereon, which
form a part of this specification.

These improvements have for their chief
objects the automatic reversing of the current
by means of a frictionally-actuated switch-
lever when the direction of rotation of the
dynamo is reversed and the automatic limi-
tation of its speed of rotation and output by
meansof frictionaldynamo-driving gear when
a certain normal speed has been attained.
The invention is therefore especially appli-
cable to the lighting and heating of railway-
carriages and other vehicles. Kach carriage
is by preference fitted with a dynamo and
accumulator for the independent generation
and supply of current, all so arranged that
when the speed of the dynamo falls below

the predetermined rate or ceases the current
is supplied partly or wholly by automatic
means from the battery and so that when
the normal speed of the dynamo has been at-
tained resistance is automatically inserted.
The fitting of each carriage with an independ-
ent electric plant of the character deseribed
has been found to offer great practical advan-
tages in railway-trains.

I'igure 1 of the accompanying drawings 1s
a side elevation of a dynamo suspended to
the under frame of a railway-carriage and
suitable driving mechanism. Fig. 2 isa plan
of same, showing also the electrical connec-
tions to the secondary battery, the lamps or
heaters, or both. Figs. 14, 1% and 1° are
views similar to Fig. 1, showing various means
for adjusting the fulerum of the dynamo for
the purpose of adjusting the tension of the
driving-belt. Fig. 3 is an -end view of the
reversing-switeh; Fig. 4, a vertical longitu-
dinal section thereof, and Fig. 5 a plan. Fig.
6 is a diagram illustrative of the means for,
at discretion, inserting a resistance between
the dynamo and the battery for the purpose,
as may be desirable in some cases, of allow-
ing the dynamo to produce more electrical
energy when all the lamps in the carriage are
to be lighted.

The dynamo W, Fig. 1, is suspended from
the under frame X at the fulerum-point X,
and may be driven by belt from a pulley W°
on the axle Y of one of the carriage-wheels
W7 Thetension of the beltordinarily should
be such that any tendency to increase the
speed of rotation of the dynamo beyond its
normal or proper speed is diminished by the
slipping of the belt.

In order that the dynamo may be driven at
different speeds,we provide means for adjust-
ing the tension of the belt. This may be et-
fected by providing the dynamo with an arm
S, that carries aweight 8, adjustable thercon,
Fig. 1%, or by providing a shiftable fulecrum,
ag shown in Figs. 1% and 1% In Fig. 1" the
dynamo has its fulerum X' in one end of a
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link X*, whose other end is pivoted to a sup-
porting - bracket X%, secured to the under
frame X of the carriage. To the link X2,
about its longitudinal center, is pivoted one
end of a screw-threaded rod X4, that works in
a correspondingly - threaded opening in a
hanger X°, secured to the aforesaid under
frame X of the earriage, said rod being locked
into its adjusted position by means of suit-
able lock or jam nuts, or, as shown 111 Iig.

19, the dynamo may have its fulerum X
block X° that is adjustable in a slot formed
inabracket X7on the un derframe X by means
of an adjusting screw-bolt X8 working in a
threaded opening in said bracket.

By whatever means the dynamo may be
driven thedrivingelementorelements should
be so arranged as not to result in an abnor-
mal speed, and when driven by belt, which is
the preferred mode, this can readlly be ef-
fected by the means deseribed, so that when
the speed of the dynamo becomes greater
than the desired speed the belt will slip, and
whatever the further increase of speed of the
drive-wheels may be the speed of the dynamo
remains practically constant.

In order that the current may always flow
in the same direction whichever way the car-
riage runs, a contact switch-lever is provided.

A, Figs. 1, 3, 4, and 5, is a double-armed
insulated contact-lever which is ecapable of
rocking on the boss of a cam-disk H, which

latter is free to slide along on the dynamo-
shaft W',

of being inserted in one set or other of the
contacts CF, C—, C° (', and C?, which are fixed

ontheinsulating-switchboard base IX, mount-

ed on the dynamo-frame. The lever A will
by reason of friction with the cam-boss fol-

low the direction of rotation of the dynamo-
shaft W' until it is arrested by stops T, Tig.
4, opposite to one set of &foremenmoned CON-

tacts or the other, whereupon as the speed in-
creases the plugs B B are pushed into the

sald contacts by the operation of a governor.
I'he head D of a centrifugal governor, which,
as an example, may be of the form shown in

Fig. 4, 1s fixed on the shaft W', and has two

arms D' jointed thereto, and a coiled spring
D*serves to partially counteract the centrifu-
gal effort of the balls or weights DS

cam-disk H, which slides on the Shafb W' and
transmits a eorresponding sliding motion to
the lever A, or, instead of the cam-disk
We may use othor forms of sliding sleeve op-
erating in connection with the governor and
the levm A

I, IFigs. 8 and 5, is a lever used for intro-
dueing resistance between the dynamo and
thelmnps orheaters,or both,when thedynamo
1s runningatits nor m&lspeed It ismounted
on the bracket E' on the base I.

on the boss of the lever A and the other end
carries an insulated contact-piece, which, by

in a,

The lever A is provided with in-
sulated switch-plugs B B/, which are capable

The
ainst the

I,

One forked
end of this lever engages with the flange TF

coming between the contacts G and G, Fig.
o, serves to short-circuit the resistance L n-
serted between the secondary battery M and
the lamps N, when the dynamo is not work-
Ing or Wol‘hmﬂ at a low speed or below the
normal speed; or the resistance 1. may be
made variable by subdividing it and causing
the contact-piece at the end of the lever K to
slide over suitable contacts connected with
such resistances; or we may substitute for
the lever ¥ a sliding bar, which operates the
necessary resistances direetly. As soon as
the normal or desired speed has been attained
and the switch-plugs B I3’ inserted the lever
i 1s actuated by the governor, so that the
short eircuit is broken and the current of the
Iamps then passes through resistance I.. The
arms D of the governor at the same time act
against the conieal ecam II and pushit, and
therewith alsothe contact-arm A, insuch man-
ner as to overcome the resistan ce of thespring
O, so that the switch-plugs B B’ are pucsh(.,d
into one set of contacts and eomplete the clr-
cult of the dynamo with the secondary bat-
tery on the one side and with the lamps on
the other. The contacts C' and €~ do not
rise as high above the board X as the other
contacts, hence are not engaged until the
speed required for charging the battery has
been attained.

The current {rom the dynamo when the
parts arein the position shown in Fig. 3 leaves
the radially-set carbon brush P, passes to the
eontaet—pieee Ctandthrough the contact-plug
B, Fig. 4, on rocking lover A to the contact-
plece C"j and thenco through the field- mag-
nets to the contacts CY, the contact- -plug B’
Jhg. 4, and the contact C to the brush P
"When the speed necessary to charge the bat-
tery has been attained, the 1}111*0% B B'arve
pushed so far along the shaft as to connect
C7 to €', thereby allowiu g the current to pass
to the batimy or to that and the lamp-circuit
also, returning through the contact C', and
thence through ¢~ to “the brush . When
the carriage-axle or other driver runs in the
oppostte direction, the lever Aisswung round
s0 as to come opposite the other contacts, the
covernor then pressing the plugs B B into
sald contacts. The current is then 101-61‘86(1

~and goes from the brush P’ through the con-

tact U~ to the contact C¥in the mannerabove
described.

T'he field-magnets may be wound with two
windings and the supply of current regulated
by a switeh in sueh manner-that when both
battery and lamps require current the two
windings are joined to assist ecach other,
whereas it only the battery or the 1mnpshmfe
to be supplied the windings do not assist each
other; or instead of the second winding we

may use a resistance in the magnet- 0011% Or
In the main cireuits.

In some cases it is advantageous that the
dynamo should produce more electrical en-
ergy than is required for the lampsin the car-
riage when alight.

10 this end we insert he-
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tween the dynamo and the battery aresistance
through which the c¢urrent passes when the
lamps are out, but which when the lamps are
alight is 1’*educed or short-circuited, thus al-
lownw the dynamo to supply cnn’*wt to the
]a,mps and battery. Thediagram Hig. 6 shows
a convenient mode of att&mmﬁ ths resuit.
o D Indicates a switeh-box of m%ulatmg ma-
terial and contains three grooved or chan-
neled contacts A" A* A% in the channel of
which is adapted to slide a contact-block @/,
secured to an operating-roed Q, of insulating
material W indicates the dynamo, WhO%

egative pole 1s connected with the hkﬂ pole

of a battery M and the positive pole with the
contact A? while the positive pole of battery
M is electrically connected with the contact
A’, a resistance R being interposed in the
electrical connections of the dynamos and
battery with said contacts A* and A'. The
contact A~ is also electrically eonnected with
the positive poles of a certain number or a
set of lamps whose negative poleis connected
to the like pole of battery M and mdi ated as
lamp-circuit No. 1 in said Fig. 1he con-
tact A® is electrically eonneeted to the posi-
tive poles of another set of lamps, lamp-cir-
cuit No. 2,whose negative poles are connected
to the like pole of battery M through the con-
nection of lamp-cireuit No. 1. When the con-
tact-block Q' is in the position shown in said
Fig. 6, current will flow from plus pole of dy-
namo W, througn resistance R, plus pole of
battery M, back to minus pole of dynamo.
When, on the other hand, the contact Q' is
moved into the contact A2 then current will
flow from dynamo to A% lamp-circuit No. 1,
back to dynamo. I‘m&lly, if the contact
is pushed into the channel of contact A°® hoth
lamp-circuits Nos. 1 and 2 will be 1ncluded
in the dynamo-cireuit, current then flowing
from dynamo te A* and lamp-circuit No. 1
and through contact Q' to A® and lamp-cir-
cuit No. 2, as will be reaaily nnderstood, so
that either one or the other or both sets of
lamps can be supplied with current.

Instead of allowing the main current to flow
through resistance IR a resistance may be ac-
tuated in the field-magnet circuit or a difier-
ent winding may be actuated by the sliding
switch.

In practice the contact Q' is held against A
or A" A* or A" A® A3 by a suitable spring
which may conveniently be secured to the lid
of the switch-box 5 B.

Having thus described our invention, what

we claim as new therein, and desire to secure
by Letters Patent, 18—

1. The combination with the driving-axle
provided with a pulley, of a dynamo provided

with a pulley and mounted to be capable of

movement toward and from the driving-axle
in asubstantially horizontal direction, a driv-
ing-belt applied to said pulleys, and means
whereby the dynamo i1s pressed away irom
the driving-axle and the pressure is applied
to the belt which is necessary for producing

the desired normal speed of the dynamo,
while the dynamo is drawn toward the axle
by an increased speed of the belt, thereby
loosening the belt and causing a slip which
neutralizes suchinerease of speed, thus main-
taining the desired normal speed of the dy-
namo-shaft under an excessive speed of the
driving-axle, substantially as set forth.

2. The combination with the driving-axle
provided with & pulley, of adynamoprovided
with a pulley, a substantially horvizontal driv-
ing-belt applied to said pulleys, and a one-
sid Ed suspension device supporting the dy-
namo and causing the same to swing away
from the driving-axle and tighten the belt for
producing the desired normal speed of the
dynamo, while permitting the dynamo 1o be
drawn toward the drivin - m:le by anincreased
speed of the belt, substantially as set 1orth.

3. The COI]LIH&UOH with the driving-axle
provided with a pulley, of a dynamo promded
with a pulley, asubstantially horizontal driv-
ing-belt m*)plied to said pulleys, a one-sided
suspension devics suppmtm o the dynamo
and causing the sameto swing away from the
driving-ax Te and tighten the belt for produc-
ing 'Lm, desired nor nml speed of the dynamo,
whlle permitting the dvn&"no to be drawn ‘Lo—
ward the duvmﬂ—&xle b}?‘ an inereased specd
of the belt, and means for altering the ten-
sion of the belt, substantially as set forth.

4. The combination with a railway-carriage
or cther vehicle, of a dynamo in one-sided
suspension from the under side thereof, pul-

ley-and-belt conneection between the shaflt of

the dwmmo and one of the vehicle-axles, the
belt being in about a horizontal dir eetloa

sald dmwﬂm acting as a tension device for
the belt, and means for shifting the point ot
suspension of the dynamo and thereby alter-
ing the tension of the belt.

5. The combination with a dynamo and its
switchboard provided with two pairs of con-
tacts and elecirie circuits leading therefrom,
of a reversible contact-lever adapted to con-
nect either pair of contacts and mounted
loosely on the dynamo-shaft to beshifted from
one pair of contacts to the other by the re-
varsal of the direction of rotation, said lever
being also capable of movement lengthwise
on the dynamo-shaftfor engagement with and
disengagement from said contacts, and a cen-
trifugal governcr mounted on the dynamo-
shaft and connected with said contact-lever
to hold the latter in engagement with the con-
tacts of the switechboard during the rotation
of the dynamo-shaft and to Withdmw the le-
ver from said contacts as the rotatory speed
falls, preparatory to shifting the lever to the
other pair of contacts by the reversal of the
rotation,

again moved into engagement with the con-
tacts by the increase of the rotatory speed,
substantially as set forth.

6. The combination with a vehicle, a dy-
namo pivotally suspended from the underside
thereof, pulley-and-belt connection between
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the dynamo-shaft andoneof the vehicle-axles,
sald dynamo performing the funection of a belt-
tightener, suitable contacts on the dynamo-
framing, electric circuits leading from said
contacts to the brushes, the battery and lamps
or other current-receivers, and a rocking
switch-lever loose on the dynamo-shaft; of a
centrifugal governor controlled by the rota-
tion of the dynamo-spindle, and controliing
the switch-lever thereon, substantially as and
for the purpose set forth.

7. The combination with a vehicle, a dy-
namo pivotally suspended therefrom, pulley-
and-belt connections between the dynamo-
shaflt and one of the vehicle-axles, said dy-
namo performing the function of belt-tight-
ener, suitable contacts and stops on the dy-
namo-framing, electric connections between
said contacts and the dynamo-brushes, the
battery and lamps or other current-receivers,
and a rocking switch-lever loose on the dy-
namo-shaft and provided with suitable con-
tacts adapted to codoperate with those on the
dynamo-framing; of a centritugal governor,
also on the dynamo-spindle, provided with a
retractile spring, said governor connected
with the switch-lever and operating to aunto-
matically separate its contacts from those on
the dynamo-framing so soon as the dynamo-
shaft ceases to revolve, for the purpose set
forth.

S. The combination with the dynamo and
its spindle, suitable contacts on the dynamo-
framing, electric eircuits including said con-
tacts and the dynamo-brushes, suitable stops
on said dynamo-framing, and a switch-lever
loosely mounted on the dynamo-shatt; of a
centrifugal governor on said shaft provided
with a retractile spring, said governor con-
nected with the switeh-lever and operating
to move the same so as to interrupt the elec-
triec eircuits when the dynamo-shaft ceases to
revolve and to position the said lever to re-
verse the direction of the current when the
motion of the dynamo-shaft 1s reversed, for
the purpose set forth.

- 9. The combination with the dynamo and
its spindle, suitable contacts on the dynamo-
framing, a battery, electric circuits leading
therefrom to said contacts and to the dynamo-
brushes, suitable stops on said dynamo-fram-
ing, and a switch-lever loosely mounted on
the dynamo-shaft; of a centrifugal governor

onsaidshaft provided with a retractile spring,
said governorconnected with the switeh-lever
and operating to move the same so as to in-
terrupt the electric circuits when the dynamo-
shaft ceases to revolve and to position the
said lever to reverse the direction of the cur-
rent, when the motion of the dynamo-shaft 1s
reversed, for the purpose sct forth.

10. The combination of a dynamo, the
brushes P, ', a rocking switch-lever A
mounted freely onits shaft and provided with
contact-plugs B, B’ and cone-sleeve I, con-
tacts CT C~C"C"and C? and stops on the dy-
namo-framing, electrical circuit-connections
therefrom to the brushes, a suitable current-
receiver, the centrifugal governor D, D', D*
with spring O and the cone-sleeve I against
which the governor-arms D™ act,substantially
as and for the purpose set forth.

11. The combination of a dynamo, the
brushes P, P, a rocking switch-lever A
mounted freely on its shaftand provided with
contact-plugs B, B', and cone-sleeve I, con-
tacts CT, C~ CY ¢’ and C*and stops on the dy-
namo-framing, electrical cirecuit connections
therefrom to the brushes, the battery M and
thelamp N,the centrifugal governor I, D', DX,
with spring O and the cone-sleeve 1l against
which the governor-arms D* act,substantially
as and for the purpose set forth.

12. The combination of the dynamo, the
switeh-lever A with contact-plugs I3 I3 and
cone-sleeve H, contacts C+ C~ CY C' and C7
and stops, the centrifugal governor D, D' DX
with spring O, the lever K, contacts G and
resistance L, and eclectrical circuit connec-
tions between the latter, a suitable current-
receiver, the brushes I I’ and the aforesaid
contacts C, substantially as set forth.

13. The combination of the dynamo, the
switch-lever A with contact-plugs I3 D' and
cone-sleeve I, contacts C+ C~ C° O and C-
and stops, the centrifugal governor D, D' D~
with spring O, the lever K, contacts G and
resistance L, and electrical circeuil connee-
tions between the latter, the battery M, the
brushes P, P’ and the aforesaid contacts C,
substantially as set forth.

EDWIN JAMES PRESTON.
ARTHUR DERNARD GlLL.
Witnesses:
V. JENSEN,
T. J. OSMAN.
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