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o -To a,Zl whom Lt ma,y cencern ' '

- Be it known that I, Istpor DEUTBGH, a cltl-

" .zénof the Umted States of America, resu:lmg“

. at Montreal, in the district of Montreal, in the
Province of Quebec, Canada, have mvented
certain new -and useful Improvements in

Means for Controlling the Voltage from Elec-:

tric Generators, _of which the followmg is a

- spemﬁcatlon

10

My invention relates to 1mprovements in

means for controlling the voltage from an
~ electric generator, partlculerly those -genera-.
~_tors subject to sudden variations in speed; and
- the object of the invention is to cheapen the

construction of such devices and to provide a
noiseless mechanism which shall be positive
as a regulatorin itsoperations at a minimum

'expenéhture of electric energy; and it con-

.sists, eesentlallv of a dynamo, a rheostat in
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the shunt field-circuit of said dynamo, a cylin-

- der and piston operating therein havinga rod

- connecting-arm from said piston-rod to the

contacts having connection with said rheo-
stat, a solenoid, and suitable admission and

 exhaust valves end arms for the eylinder, the

various parts being constructed and. arranged .
in detail, as. herelnefter more partlcularlv de-
| | movement whatsoever of the piston in the cyl-

 seribed.
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Figure11is an eleva.tmn of my arrangement

of parts and shown partially diagrammatic to-

point out the connections. Flg 2 1s a side

elevation of a. portion of the mechanism, show-
1ng the: contact-poinfs.

Fig. 31s a Sectlonal
view of the admission and exhaust valves.
In the drawings, a is the dynamo designed

to furnish the current.

b is the pole-changer, connected, as shewn,

- to the dynamo @ and to the circuit and de-
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sighed to reverse brush connection with the

reversal of rotation, and thereby enable the
. dynemo to generate when runmng in elther di- |

rection.

"The main circuit-wires starting from the
pole-changer b branch out as desired, accord-
ing to the uses to which the electrlcltv is'to
be applied, and intermediate in the circuit the

‘various devices formmg pa,rts of my appara-

_preferably provided with annular grooves, a |.
'hevmg the elbow / at its top end."

' tus are found m the order herem to be de-

serlbed 3
¢ is the shunt-field of the dynamo.
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d is the rheostat, located in series with the

shunt field-cireuit a.nd connected, as shown in

the drawings, by means of the contacts ¢, con-
veniently arranged in relation to the other
mechanism. -The contacts ¢ aré arranged in

a vertical row apart from the actual rheostat
‘and connected to the steps of said rheostat.
‘This arrangement is preferable in order to

more conveniently arrange the Verlous parts
of the mecha,msm |
£ 1is a carriage sliding upward y and down-

‘wardly on the Tods d, which are secure]v SUp-

ported by the brackets 4 and 2, standing out
sllghtlv forward of the contactse.
7 represents contacts equwarent to & roneo-

stat-finger, designed to move with the car-
riage f upwerdly and downwa,rdlv on the
rods g

k1 19 a rod a.ttached to the carriage f and

“m is a cylinder having a piston operating
the rod n. The rod » is provided with an-
nular grooves o equidistant one from the
other. . The elbow { 1s securely attached to
the top end of the piston-rod 7, so that any

inder m will affect the position of the car-
riage f on the row of contacts e, and thereby

cut In resistance in the clrcmt

p represents solenoids, and ¢. the cores
thereof -
715 a bar connettmg the cores of the so-

.leneids' |

8 is an arm from t‘le bar 7, having the pin

__,,t pr0;|ect1ng therefmm mtermedlate of 1ts

length.
218 a Splral Sprmg cennected to the end of

the arm s and securely fixed at its other end.

» 18 an arm piretelly attached to the arm s,
near to the lower end thereof, and having the
T-sheped outer end w also pwota,llv attached
in a projecting bracket z from the cylinder .

v 1s a pivoted lever designed at one end to
rest against the T-shaped head w and at 1ts
other end to engage the spring-held pin 2.
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~ The pin 2 is normatly held by the spring 2 in

10

 the plston -rod »,

engagement with an annular groove o around
but the dmwmg of the so-

lenoid-core or the tension of the spiral spring
@ will swing the T-shaped head ¢ one way or
the other, as the case may be, and throw the

lever ¥ over and hold the pin z out of engage-
ment with the piston-rod ».

3 is an air-reservolr.

4 is a reducing-valve located intermediate
of the length of “the pipe 5, leading to the in-
let-valve 6. The pipe 5 leads to the end of the
cylinder 2. The reducing-valve 4 1s of any
suitable construction and will not be described
in detail herein, as standard constructions in
this particular portion of my dewce are well
known.

7 1s a lever pivoted in prox1m1ty to the in-

" let-valve 6 and connected thereto and having
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the forked end 8, through which the pin¢ ex-
tends, so that 1t w:ll be seen that the move-
ment of the core of the solenoid will affect the
passage of air to the cylinder.

9 is an exhaust-valve.

10 is an automatic cut-out operated by the
electromagnet 11 and is here shown as being
operated through the toggle-joint 12, which
is pivotally attached to the core 13 of the

aﬂnet

14 is a series of lamps located in the lamp-
circuit.

15 is a storage battery or accumulator in-
termediate of the length of the main exterior

circuit and designed to accumulate electricity |

from the dynamo.

16 represents safety-fuses.

Having described the arrangement and con-
struction in detail, I shall now more partlcu-
larly explain the operation thereof.

The armature of the dynamo as 1t revolves
causes a difference of potential at the termi-
nals of the cut-out magnet 11. When this
difference of potential becomes equal to the
voltage of the batteries, the magnetic influ-
ence of the magnet closes the switch contacts.
The main circait now closed by the cut-out,
the current passes from the positive side of
the pole-changer on and through the solenoid
p, passing through the closed contacts. of the
cut-out 11, on through the accumulator 1£,
and back throuo*h the negative side of the
pole-changer to the brush of the dynamo. In
case the lights are on a portion of the current
shunts to the lamp-circuit, and 1t will be here
understood that the relative amount of cur-
rent passing to the accumulator and lamp-cir-
cuits, respectively, depends upon the number
of lamps lighted in the said lamp-circuit.

The arrangement thus far described is
mostly known, and 1t i1s particularly concern-
ing the operation of the rheostat with which
this invention has to do. As my apparatus
is particularly adapted to a railroad-train for
lighting the passenger-coaches thereof, I shall

65 confine my explanation to the construction
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| and Opera,tion of the rheostat and regulator
therefor to this application of the device.
Immediately preceding the movement of

the train cut-out contacts will be open and the

dynamo, which is driven from the car-axle,
will be at rest. The lamps, if lighted, will be

fed from the storage battery 15 a,lone., the lat-
ter having been charged before being placed
in the circuit, though it must be here under-
stood that the previous charging ot this bat-
tery is not necessary to the working of my

system, as it is quite possible to charge it en

route. As the train movesslowly at the start,
the dynamo begins to generate, and when the
proper speed is reached the cut-out contacts
close, as before described. The speed still in-
creasing, the dynamo continuesthe generation
of more and more current until its normal
load is reached, and as the speed increases
some means of preventlng the overload 18 nec-
essary.

When the normal current passes through

the solenoid p, the magnetic influence or pull
of its core ¢ just balances the mechanical ten-
sion or pull of the spring ». If this normal
current is exceeded, the magnetic pull is
greater than the mechanical pull and the ad-

mission-valve 6 is opened, admitting air to the
“back of the piston.

The piston is thus forced
up and through the operation of the interme-
diate nrechanism causes the contacts ¢ to move
upwardly and cut the resistance in the shunt
field-cirenit of the dynamo.
weakened and the load reduced as required.
When the train is traveling at its normal
maximum rate, the balance between the mag-
netic and the spring pull on the solenoid-core
g will be established and the piston is locked,

The field is thus .
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and consequently the mechanism will balance -

and the contacts ¢ will remain practically sta-
tionary during the continuance of the normal
maximum speed aforesaid. It will be seen
that such must be the case at any speed the
train i$ traveling provided that speed be con-
stant for a given time, for the pO‘SlthI‘l of the
piston, and therefore the contacts ¢, 1s deter-
mined by the variation in speed only. As
the train approaches the stop and gradually
lessens speed the dynamo revolves more and
more slowly, and in order to keep the load
within given limits the field strength must be
increased. The current decreasing, the mag-
netic influence of the solenoid and its core g
becomes less and the pull of the spring «

greater than the magnetic pull of the core ¢.

This affects the arm and operates the valve 6.
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The admission and exhaust valves 6 and 9, re- |

spectively, control the supply of air ‘to the

cylinder m through the operation of said

valves by the solenoid. The air in the cylin-
der 7 exhausts through the port 9 and the
piston moves downwardly The contacts ¢
thus return to their normal position, gradu-
ally cutting resistance out of the field-circuit

which was introduced when the train speeded
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up. As the train movesstill more slowlv the
cut-out contacts open and everything resumes
its original condition in readiness for the next
run. |
The supply of air or steam on a rallway-
train for the purpose of operating the piston

governing the position of the contacts ¢ is

readily available, as there is always an air-
reservolr which may be tapped, giving ample
and sufficient pressure to insure the raising

of the piston and holding the same in such po-

sition for as long as may be desired.

What I claim as my invention is—

1. In an apparatus for controlling the VOI-
tage from an electric generator, the combina-
tion with a generator having a main exterior

circuit,emanating therefrom and a shunt field-

circult, of a rheostat located 1n series with

said shunt field-circuit, a vertical row of con-

tacts connected with the steps of said rheostat,
a carriage traveling in suitable guides over
sald row of contacts, coacting contacts se-

- cured to said carriage, a cylinder, a piston and
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a notched rod extending therefrom beyond
sald cylinder and secured to the aforesaid car-
riage, an expansile-fluid reservoir having con-

nectlon with said cylinder, means for gov-

erning the supply of fluid to the cylinder,
and means for engaging said notched rod, as
and for the purpose specified.

2. In an apparatus for controlling the vol-
tage from an electric generator. the combina-
tion with a generator having a Main ‘exterior
circult emanating therefrom and a shunt field-

circuit, of a rheostat located in series with"

said shunt field- circult, a row of contacts ver-
tically arranged and havmg connection with
the steps of sald rheostat, a carriage travel-
ing 1n suitable guides alonﬂ' sald row, a cylin-
der parallelly arranged to the said vertical
row having asuitable opening in its lower end,
a piston operating therein and a notched ro_d
extending therefrom beyond the cylinder and
secured to the aforesaid carriage from its top
end, an expansile-fluid reservoir having con-
nectlons to sald opening in the cylinder, ad-
mission and exhaust valves located interme-
diately in sald connections, a solenoid having
a spring-held core, a pivoted lever operating
sald admission and exhaust valves from the
spring-held core, a spring-held pin engaging
hmd notched piston-rod, and a, plvoted lev er

secured to the sprmo'-held core and engaging
the said sprmg—held pin, as a,nd for l:he pur-
pose specified.

« 3. In an apparatus for controlling the out-
put of a dynamo driven at varying speed the
combination with the dynamo having a main

exterior circuit emanating therefrom, and a

shunt field-circuit, having a rheostat located
1n series therewith, of a cylinder, a piston op-
erating therein, a piston-rod, a row of con-
tacts respectively connected with each and
every step of the rheostat, movable contacts
coacting with the said row of contacts, a rod
connected at its upper end to the piston-rod,
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and at its lower end carrying the said movable -

contacts, an expansile-fluid reservoir, suitable

‘1nlet and exhaust valves to the said eylinder,

a solenoid having a spring-held core, and le-
ver operated by the said solenoid, and regu-
lating the pressure of expansile fluid in the

/0O

-- cylinder to balance the movement of the so-

lenoid in the continuously-varying speeds of -

the dynamo, as and for the purpose specified.
- 4, In a device of the class descr 1bed, an au-

tomatic locking mechanism comprising a

spring-pawl enga,ging teeth on a rod extend-
ing from a piston operating in a cylinder and
a pivoted lever connected with the sprino-held

core of the solenoid to release from engage-

ment the pawl, as and tor the purpose speci-
fied. ~

‘5. In a device of the class descr ibed, an au-
tomatic locking mechanism comprising a
spring-held pin desw‘ned to normally abut the
piston-rod operating in a cylinder, a lever

pivoted 1n a projecting bracket from the cyl- |

inder, and designed to engage the said spring-
held pin at one end, a suitable bell-crank le-
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ver pivoted in a bracket tfrom the cylinder and -

abutting the other end of the atoresaid lever,
and pivotally held in proximity to the T-
shaped head and operated from its other end
by the spring-held core of the solenold S
and for the purpose Specmed

Signed at Montreal, in the district of Mon-

tre&l in the Provmce of Quubec, Canada,
thls 97th day of Apul 1903.

_ IleOR DILUTb(JH

VVltnessesl
J. K. S. BLAGlmomu,
R T.- TROTTER.
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