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UNITED STATES

PaTeENT OFFICE.

JOHN II. BICKFORD, OF SALEM, MASSACHUSETTS.

CONTROLLING DEVICE FOR ELECTRIC GENERATING SYSTEMS.

SPECIFICATION forming part of Letters Patent N 0, 708,195, dated September 2, 1902.
- Application filed December 18, 1900, Serial No. 40,251, (No model.)

To all whom it may concern:

Be it known that I, JouN H. BICKFORD, of
Salem, county of Hssex, State of Massachu-
setts, haveinvented an Improvement in Con-
trolling Devices for Electric Generating Sys-
tems, of which the following description, in
connection with the accompanying drawings,
18 & specification, like characters on the draw-
ings representing like parts.

This invention has for its object to con-
struct a controlling device for an electric gen-
erating system which may bLe located at a
distant point and operated by an unskilled
person to start the electric generating system
in operation. |

The invention consists in a starting device
adapted to be manipulated by the operator to
perform a number of successive acts, where-
by the electric generating system is started.

An electric generating system to whieh it

is proposed to apply the starting device em-

bodying thisinvention comprises, essentially,
avaporizer tor liquid hydrocarbon,adapted to
be heated by a current from a storage bat-
tery or other source, a valve for controiling
the admission of liquid hydroearbon to said
vaporizer, which isoperated automatically by
a thermal device, which is in turn operated
by the heat of the vaporizer whenever said
vaporizer is heated to a sufficient temperature
to vaporize the liquid hydroecarbon, a valve
which controls the admission of gas (vapo-
rized liquid hydrocarbon) to the burner of a
power generating and converting apparatus,
a controlling deviee for regulating the deliv-
ery of gas to correspond to the output of a
dynamo which is adapted to be operated by
sald power generating and converting appa-
ratus, substantially as shown in my Letters
Patent No. 656,165, an automatically-oper-
ated igniting device for said burner, means
for cutting out the resistance in the shant-
field of said dynamo, means for closing the
dynamo - circuit containing the translating
devices, means for disconnecting the storage
battery when the dynamo has been brought
into action, means for connecting the vapo-
rizer and hydrocarbon-controlling device in
cirecult with the dynamo when the storage
battery has been cut off, and means for con-

necting the storage battery in cireuit with |

- the translating devices to operate them when

the dynamo is at rest. |

In accordance with this invention the start-
ing device is provided with a main actuating-
lever which is arranged to be moved in one
direction—ai. e., forward—to perform the sue-
cessive acts required in starting the electric
generating system and to be returned to its
normal position—ai. e., backward—to restore
all the parts to their normal position. As
herein shown, when the main actuating-lever
1s moved forward it will first operate a switeh
to close a circuit including a storage battery
and the heating-coil of a vaporizer, and as
soon as sald switch has been elosed said main

actuating -lever will be locked in fixed po-

sition against movement in either direction
until the vaporizer has been heated and also
untilthe valve hasbeen automatically opened
by said vaporizer, by which the liquid hydro-
carbon 1s admitted to the vaporizer. Then
said main actuating-lever is released in order
that it may be again moved onward, and
as said main actuating-lever is moved on-
ward another switeh will be operated by it,
by which a cireuit is closed, including an
electromagnetic device, by which a valve
1s opened which controls the supply of gas to
the burner of the power generating and con-
verting apparatus, and as soon as said switch
has been operated said starting-leverisagain
locked in fixed position until steam has been
generated in the steam -generator, which
formsa part of said power generating and con-
verting apparatus, and when the steam has
been generated and reaches a certain pressure
sald main actuating-lever will be again re-
leased in order that it may be again moved
onward, and as said main actuating-lever is
again moved onward it operates suitable
means whereby the storage battery is discon-
nected and a dynamo is brought into action
and the dynamo-cireuit, including the trans-
lating devices, closed. A locking device is
also preferably provided for the main actuat-
ing-lever, which engages and holdsitin fixed
position while the dynamo is *“building up?”
before the dynamo - c¢ireuit, including the
translating devices, is closed, which will be
operated in case said main actuating-lever is
moved too quickly, said locking devico being
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tems embodylnw this mventlon Fig

gage sald main actuating-lever at the proper
time. At or about the same time that the
malin actuating-lever brings the dynamo into
action it also conneets the vaporizer and
hydrocarbon - controlling device with the
dynamo-eircunit in order that said devices
may be operated by the dynamo when the
storage batteryiscutout. The main actuat-
ing-lever is prevented from backward move-
ment at all times during its forward move-
ment. VWhen it is desired tostop the electric
venerating apparatus, the main actuating-
lever is returned to its starting-point and all
of the parts restored to their normal positions
and the storage batfery connected in circuit
with tho tmnslatmﬂ* devices 10 operate them
when the dynamo is disconnected.

I'igure 1 shows in front elevation a con-
trollmﬂ' device for electric generating sys-
. 2isan
enlarged view, as compared with Fig. 1, of
the apparatus, the frout plate being removed.
Fig. 3 is a sectional detail of the main actuat-
ing-leverand meansforoperatingit. Fig. 41is
adetail of the switch which isoperated by the
main actuating - lever to open the gas-cock
and 1gnite the burner. Fig, 5 is a detail of

the switch which is operated by the main

actuating-lever to disconnect the storage bat-
tery from the vaporizer and controlling device
for the liquid hydrocarbon. Figs. 6, 7, and
3 are detalls of the locking device for the
main actuating-lever, which holds said lever
in fixed position while the steam is being
generated and raised to a predetermined pres-
sare. Fig. 9 1s a detail of the means for ma-
nipulating the main actuating-lever at the
end of 11s forward stroke, whereby it shall
retarn in a different plane. Ifigs. 10 and 11
are details of the device for opening the valve
controlling the admission of gasto the burner.
Fig. 12 is a diagram of the apparatus and its
cireults. | |

The main actuating-lever of the starting
device is herein shown as an arm ¢, seemed
1o a sleeve ¢’ mouuted on a spindle o', which
hags its b(—'-‘*d]lﬂ;.!S in the back and front plates
a* ¢® of a box or case, and said main actuat-
ing-lever and other parts with which it codp-
erates are contained in said box or case, and
sald main actuating-lever is herein shown as
adapted to be moved to and fro a part of a
cirele in a plane in parallelism with the back
and front plates of the box and to succes-

sively perform the several acts required for

starting the electric generating apparatus as
1t travels in one direction and to restore all
the parts to their normal positions as it re-
turns. One end of the sleeve ¢! projects

through the front plate ¢’ of the box or case
and has secured to it a hand-wheel ¢, by
which 1t 1s turned to in turn positively move
the main actuating-lever in one direction,
and to said projecting end of the sleeve q¥ a
pointer ¢’ is also secured, which as the sleeve
18 turned travels over a dial or index on the

708,195

front plate «° of the box, thereby at all times

indicating the position of the main actuating-

lever.

The hand-wheel a,‘i as herein shown, serves
as and constitutes the operating dewce for
the starting device; yet so far as my inven-
tion is concerned I do not desire to limitit to
the employment of an operating device of this

- deseription.

I prefer to turn the main actuating-leverin
one direction by means of the hand-wheel ¢!
to start the electric generating apparatus and
toreturnsaid mainactuating-levertoitsstart-
ing-point automatically, and to provide for
thus automatically returning said main actu-
ating-lever a restoring-spring is employed,
Wth]’l as herein shown, i3 connected to the
Spmdle ',

The sleeve ¢ has at its lower end a slot
a*l, which receives a pin a*, projecting later-
ally from the spindle ', and by means of this
connection the spindle ¢’ is turned on its axis
by the hand-wheel ¢*. The slot ¢* is made
long enough for the sleeve ¢ to turn inde-
pendent of the spindle for a short distance
for purposes to be hereinafter described and
to then engage and turn the spindle.

A restoring-spring ¢” is attached at one end
to the spindle ¢’ and at the other end to a
fixed point, and when the spindle is furned
in one direction by the hand-wheel ¢! said
spring will be wound up, 80 as to act to turn
the spindle in the opposite way when per-
mitted so to do.
dle @’ shall be turned slowly in both direc-
tions. Ilence a retarding device is provided

for it, consisting, as herein shown, of an es-

cape-wheel a’, secured to the spindle a’,which
1s engaged by a suitable pallet ¢* seeured to
a shaft bearing a fan «®.

When the arm @ has been moved by the
hand-wheel ¢* from its starting-point to the

position it will occupy when the electrie gen-
erating apparatus is started, it is necessary

to hold it in sueh position dumn}}' the time
sald apparatus is in operation, and to accom-
plish this result means are provided for lock-

ing the main actuating-lever at the end of its

forward stroke. As herein shown, the arm
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It is desirable that the spin- _
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@ has attached to it a dog a¥%, which i i adapted
to engage a detent-arm a“‘, plvoted at altand

fOI[IllD“‘ one arm of a bell-crank lever, the
other arm a® of which is arranged to be oper-
ated both automatically and manually. The
detent-arm " is disposed so as to be engaged
by said dog a'*when the arm ¢ has been moved
its full stroke for star ting the complete appa-
ratus to thereby lock sald arm ¢ in such po-
sition with the rebtormn‘-sprmw a’ ander ten-
sion, and said arm ¢ will remair in such po-
sition until the detent-arm a® is operated to
release it. To operate the detent-arm «!3,

and thereby release the arm «, a suitable

prop a' is located beneath said arm «', which
1s pivoted at a'* to a suitable bracket, and a

inger-piece ¢ isattached tosaid prop, which
| serves as a means for moving it on its pivot
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to thereby lift the arm ¢ and move the de.
teut-arm a® out of engagement with the dog
. The finger-piece ¢! projects through a
slot in the front plate of the box, so as to be
readily accessible. Additional means are fur-
thermore provided for moving said detent-
arm a” automatically at a predetermined
time, which, as herein shown, consists of a
clock-train b, having one of its
provided with a laterally - projecting stud,
which as said wheel revolves en gages the arm
¢ and moves the detent-arm a!® out of er-
gagement with the dog ¢®. The clock-train
will be of any usual construction and will be
Sét 80 as to have its wheel b’ operate to lift
the arm a' at any predetermined time.

It is important to prevent any backward
movement of the arm ¢ when traveling for-
ward to start the apparatus, and to accom-
plish this result said arm « has attached to
1t a pawl ¢, which engages ratchet-teeth ¢,
formed on a semicircular bar ¢, secured to
the back plate 2.
as a gravitating pawl, which is pivoted to the
under side of the arm a. During the travel
of the arm « forward from its starting-point
to the point where it becomes engaged by the
detent-arm «® the pawl ¢ will continuously
engage said ratchet-teeth ¢’ but on the re-
turn movement of said arm ¢ the pawl ¢ will
be lifted out of engagement with said teeth,
so that said arm may be returned by means

of the restoring-spring «, moving slowly as it

returns by reason of the escapement mech-
anism which is connected with it. To Iift
thepawlcoutof engagement with the ratchet-
teeth during the homeward travel of the arm a,
sald arm « is divided in two parts, which are
hinged together at ¢® and disposed in aline-
ment, one of said parts, as ¢, being a for-
ward extension of the other, and said for-
ward extension a* is normally held in the
same plane occupied by the pars to which it
is attached by means of a flat spring ¢*,which
1s attached to the arm at one side of the hinge,
1ts free end bearing upon said forward exton.
sion ¢*. When the arm ¢ travels forward,
1ts forward extension ¢ will occupy its nor-
mal plane, as shown in Kig. 3; but when said
arm returns homeward said forward exten-
sion a* will be lifted high enough for the
pawl ¢ to disengage the ratchet-teeth ¢/. To
positively insure the extension ¢ of the arm a
ocecupying its normal plane during the entire
forward movement of the arm and to 1ift said
extension and hold it elevated during the en-
tire homeward movement of the arm, a rail

~or bar d is provided, which is made semicip-

6o

cular in form and which is sapported in ele-
vated position upon the back plate g2 by a
number of stands d’, and said elevated rail
1s s0 located relative to the arm ¢ as to be en-
gaged by a friction-roll ¥, borne by the for-
ward extension ¢® of said arm. As the arm
atravelsforwarditsextension g2 passesalong

the under side of the rail d, and as said arm -

wheels, as b’,"

1T'he pawl ¢ may be made.

A, el — vl

€
e

along the top of said rail, being held by said
all In position for the pawl ¢ to engage the
ratchet-teeth during the forward movement
of the arm and also held by said rail with its
pawloutofengagement with theratchet-teeth
during the homeward movement of the arm.
An inclined portion d? is provided at one end
of the rail d, (see Fio. 9,) which is pivoted to
said rail d at ¢ or is otherwise supported, and
sald inelined portion is made as a continna-
tion of the rail d and is held down in its in-
clined position by means of a spring d*, (see
IFig. 2,) attached to the back plate a*, the free
end of which bears upon a lug d, projecting
from said pivoted inclined portion ¢%. The
pivoted inelined portion d? when thus held
down by the spring occuples a position
crossing the path of movement of the exten-
sion ¢* of the arm when said arm is traveling
forward and is passing along the under side
of the rail d, so that as it passes by or beyond
the end of said rail d it will engage said piv-
oted Inclined portion d?and lift it, after which
sald pivoted inclined portion (? will fall back
to its normal position. On the return move-
ment of said arm ¢ the extension ¢ first en-
gages sald inclined portion 2, and by 1t is
lifted into position to engage the top of the
rail d, and as said arm o returns said exten-
ston will follow along the top of said rail d
until it arrives at its starting-point, when it
slips off said rail d and resumes its normal
position, and it will be observed that as the
arm ¢ thus travels homeward the pawl will
be held out of engagement with the ratchet-
teeth.

The main actuating-lever ¢ has attached to
1ts extension ¢*, but insulated therefrom, a
palr of contact-pens ¢ ', which are connected
together by a cross-piece ¢2; yet said contact-
pens and cross-piece may all be made of one
piece, and said contact-pens project laterally
from the lever and are located a short dis-
tance apart and in parallelism, and they are
adapted to engage two semicireular plates ¢?
e’ as the lever travels forward. The semi-
circular plates ¢® and ¢® are both secured to
the back plate a® in parallelism and concen.
tric to the spindle ¢/, and they are insalated
from each other by said back plate and are
electrically connected by circuit-wires with

a storage battery B o1 equivalent appara-

tus—as, for instance, a wire 2 (sce Fig. 11)
leads from the plate ¢® to a wire 3, which
leads to a wire 4, which leads to one pole of
the battery B, and a wire 5 leads from the
blate ¢ to a wire 6, which leads to a wire 7,
connected to a coil f; and a wire S leads from
sald coil f'toa wire 9, which is connected to the
other pole of said batteryB. Thus while the
contact-pens ¢ and e’ are in engagement with
the semicircular plates ¢® ¢ the circuit this
described will be elosed. The coll / eontains
within it a coil of pipe S5 (see dotted lines,
I'ig. 12,) which is connected at one end to a
condueting-pipe /% and at the other end to a

travels homeward its extension ¢ passes i delivery-pipe 73, and said coil of pipe /' is de-
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-

signed to receive liquid hydrocarbon from the
pipe f* and be heated by the coil f to thereby
vaporize said liquid hydrocarbon in order
that it may be delivered as a vapor by the
pipe /3. The coil f therefore serves as a heat-
ing-coil for the vaporizer. o

A valve f* is eontained in the conducting-
pipe /2 which is adapted to be automatically
opened in order that the liquid hydrocarbon
may be delivered to the vaporizer, and to ac-
complish this result a thermal device f° is
provided on the vaporizer, which is adapted
to be operated by the heat of the coil f, and
said thermal device is berein shown as a ther-
mometer baving a pair of electric contacts
adapted to be closed by the mercury rising in

“the tube, yet of course any other form of ther-

mal device may be employed. Oneof thecon-
tacts of the thermal device is connected by a
circuit-wire 10 to the wire 8, and the-other
contact is connected by a circuit-wire 12 to
the coil /¢ of a solenoid, and a wire 13 leads

from said solenoid to an electromagnet /', and

a wire 14 leads from said electromagnet f* to
the wire 6. The loop-circuit 10 12 15 14 1is
thus electrically connected with the batfery
B, so that the electromagnetic devices 1in-
cluded therein will be operated whenever the

eircuit-wires 10 and 12 are closed by the ther-

mal device. The contacts are disposed 8o
that said circuit-wires 10 and 12 will be closed
when the temperature of the vaporizer has
reached a temperature sufficient to vaporize
the liquid hydrocarbon and not before. The
£6is connected with

~ the valve f*, so that sald valve will be oper-
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carbon to the vaporizer.

ated by said armature, being opened when-
ever said armature is attracted and closed
whenever said armature is retracted. It will
thus be observed that when the main actuat-
ing-lever is moved forward and its contact-
pens ¢ ¢ close the battery-circuit the coil f
will begin to heat the vaporizer, and as soon
as the temperature has reached a point sufil-

‘¢ient to vaporize the liquid hydrocarbon the

thermal device will act and close the loop-cir-
cuit, including the solenoid f°, and the valve
74 will be opened, admitting liquid hydro-

actuating-lever has been moved forward far
enough for its contact-pens e ¢’ to close on the

plates ¢? €%, a locking device is brought into

action, which prevents further onward move-

55

6o

ment of said main aectuating-lever until the
vaporizer has operated. The locking device
herein shown for accomplishing this result
consists of an electromagnet /7, included in
the loop-circuit containing the solenoid f°,
and which is operated by the thermal device
closing the circuit-wires 10 and 12, and the
armature f® of said electromagnet ' bears &
projection or stud f?, which when the arma-
ture is in its retracted position obstructs the
path of movement of the starting-lever by
engaging a stud ¢* thereon. When,however,
the armature f°is attracted, asit will be when
the loop-cirenit is closed, then said main ac-

| tuating-lever will be released.

' contained in the valve-case ¢

When the main

708,195

As soon as
the main actuating-lever is released it may
be moved onward, and as it is thus moved 1t
next operates suitable means whereby a valve
is operated which controls the supply of hy-
drocarbon to the burner of the power gener-
ating and converting apparatus.

The valve which controls the supply of hy-
drocarbon to the power generating and con-
verting apparatus is herein represented as
and having a
stem ¢', which when turned in one or the other
direction opensand closesthe way. The valve-
case ¢ is connected with the delivery-pipe f*
from the vaporizer and with the pipe g which
is connected with the burner. (Notshown.)
The valve-stem ¢ has secured to it a disk g7,
which is formed or provided with a projec-
tion ¢* which is normally engaged by the

‘hooked end of an-arm or lever ¢°, formed on

or attached to the armatare ¢° of a solenoid
g7, and as the armature of said solenoid 1s
attracted the disk ¢® will be turned toin turn
partially rotate the valve-stem ¢’ and open
the way. The disk ¢® is constructed in the

‘manner shown, so that the valve-stem ¢’ may

be further rotated by other means to be de-
scribed independently of said solenoid g*. A
mutilated pinion g%is also secured to said
valve-stem ¢', the teeth of which are adapted
to be engaged by a rack-bar ¢, attached to

the armature ¢ of a solenoid ¢'%, substan-

tially as shown in my Patent No. 656,165, be-
fore referred to, and said rack-baris designed
to operate said pinion ¢° and thereby further
rotate the valve-stem ¢’ independently of the
solenoid ¢’. In practice the solenoid ¢* is
energized first and the valve-stem ¢’ turned

‘to open the way, and afterward the solen-

oid ¢ is energized and the solenoid ¢' cut

out, and while said solenoid ¢* is energized

the way will be opened more or less, accord-
ing to the output of the dynamo. As soon
as the solenoid ¢ is cut out 1its armature
returns into position to again engage the
projection ¢g'. A weighted arm g" is at-
tached to the valve-stem, which is employed

a8 a means of turning said valve-stem to

close the way, when the solenoid ¢ is cut
out and its armature g retracts and the pin-
ion ¢° returns to a position whereby the mu-
tilated portion thereof will disengage the
rack-bar.

Irn Fig. 10 the parts are represented in the

position they will occupy when the way is

closed, and in Iig. 11 said parts are repre-
sented in the position they will oeccupy when
the way is open by means of the solenoid ¢
and is in the position to be further opened by
the solenoid ¢*®. The solenoid ¢*is included
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in a loop-circuit comprising a circuit-wire 20,

which leads from the coil of the solenoid to

the wire 3 and thence to the battery by wire

I30

4, and also acircuit-wire 21, which leads from
the solenoid to one point 22 of a switch, and
a wire 23, which leads from the other point
| 24 of said switch to the wire 9 and thence to
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the battery, and said loop-cireuit is operated
by the switch-arm 25, cooperating with said
points 22 and 24, and whenever =aid switch
Is closed the loop-circuit will be closed and
the solenoid operated.

The switch-arm 25 is herein shown (see Fig.
4) as pivoted at » to the back board «* and
having a short arm 7' projecting from if, the
extremity of which is loosely connected by a
link /* with one end of a lever N3, pivoted
at it at a point substantially midway its
length, said lever being bent at snbstantially
right angles and disposed to project through
an opening in the back board, so as to oc-
cupy a position in the path of movement
of the stud ¢* on the main actuatine-lever.
The switch is normally held open and the le-
ver /i’ normally held in position to be engaged
by the stud a® by means of a spring /%, con-
nected toa short arm /18, which forms the ex-
tension of the lever 7, but when said stud
a”’ engages said Jever i* and depresses it the
switch-arm 25isthrown into engagement with
the points 22 24 and the loop-cireuit closed.
The switch 22 24 25 is made on the plan of an
ordinary jump-switch forobvious reasonsand
will be instantly opened whenever the lever
h¥is released. As soon as the loop-cireuit
containing the solenoid ¢ is closed and the
valve g opened the hydrocarbon passes to the
burner, which is.contained in the shell or
case ¢ of a steam-generator 4’ of any suitable
construction, and to ignite it automatically
anigniting device is provided, which, as here-
in shown, consists of a coil 4, of platinum
wire orequivalent material, which is connect-
ed in a loop-eircunit comprising a-circuit-wire
50, which leads from one end of the coil j to
the wire 21, and the circuit-wire 31, which
leads from the other end of the coil j to the
wire 20, and as said eircuit-wires 20 and 21

are connected with the battery B and oper-

ated by the switeh 22 24 25 it will be seen that
when the loop-circuit comprising said wires
20 and 21 is closed by said switch said ignit-
ing device will also be operated. 1t is de-
signed and intended that the main actuating-
lever shall act to hold said switch 22 24 25
closed, while the steam is being generated in
the steam-generator s, and to provide for the
accomplishment of this result a locking de-
vice is provided for holding said main actu-
ating-lever, and, as herein shown, said lock-
Ing device consists of a projection k, (see Fig.
6,) rising from the piston-like disk %', con-
tained in a cylinder A% said disk being nor-
mally held in its elevated position by means
of a spring %® and adapted to be pressed down
against the action of said spring by the pres-
sure of steam in the steam-gaenerator. The
projection / is located in the path of move-
ment of the stud «¢* on the main actuating-
lever, so as to be engaged by said main ac-
tuating-lever when it oceupies a position
whereby it is holding the lever 7.° pressed
down. Thesteam isadmitted tothecylinder
/c* through a pipe %£° which is connected to a

i

5

| pipe kY, leading from the steam-generator.

T'hus it will be seen that as soon as the steam-
pressure has reached a predetermined point
the piston-like disk &’ in the cylinder £? will
be pressed down and the projection X ve-

moved from the path of movement of the

main actuating-lever, and said main actuat-
ing-lever being thus released is free to be
moved onward in its course. As the main
actuating-lever is moved onward in its course
the switch-lever A® would immediately rise
and open the switch if means were not pro-
vided for preventing such action, and if the
switch-lever. A% should open the eircuit at this
particular time the valve g would be closed
and the gas shut off from the burner, because
the solenoid ¢ has not at this time been in-
cluded 1n the circuit which is designed to
operate it. lIlence means are provided for
holding said switch-lever 7 down and the
switch closed after the main actuating-lever
has passed by the locking device /. and un-
til such time as the solenoid g™ shall have
been duly energized, and, as herein shown,
the projection £ has formed on it a spiral
groove k%, which receives a pin £, secured
to and projecting inwardly from the top wall
of the cylinder £° so that as said projec-
tion & descends it will be turned on its axis
a partial revolution for purposes to be ex-
plained. The projection & has also formed
upon or secured to it a laterally-projecting
bent pin %', which is adapted to codperate
with or engage a lateral projection %% on the
switch-lever 1% In operation the switeh-
lever /i* will be depressed and will be held
down by the main actuating-lever while said
lever is bearing against the pin &£. Then as

said pin & descends to release the main actu-

ating-lever it turns on its axis, so that the
lateral projecting pin £7 will pass over the
top of the projection 4% and thereby hold said
switch-lever i*depressed positively until such
time as the steam is shut off from the eylin-
der. If, however, the steain should be ad-
mitted to the eylinder while the switch-lever
i* is in its elevated position, the projection %
will descend and turn on its axis while de-
scending, and in such case the bent pin will
pass beneath the lateral projection /% on the
switch-lever i’. Inthe pipe &%, leading from

the pipe /°, is a valve /?, of any suitable de-

scription, which 1s so disposed as to be en-
gaged and operated by a stud «® on the
main actuating-lever at the proper time and
to close said valve to thereby shut off the
steam from the cylinder %% and when the
steam 1s thusshut off the piston will be raised
by the spring contained insaid eylinder, and
the switch-lever 7* will consequently be re-
leased. .

m 18 intended {o represent a steam-engine
of anysuitable construction whichis operated
by the steam from the steam-geunerator ', and
sald engine is adapted to operate a dynamo
1, which also may be of any suitable con-
struction. Thesteam havingbeen generated
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and brought to the required pressure, the
steam-engine started, and the dynamo also
started, the next act to be performed by the
main actuating-lever a isto bringthedynamo
intoaction. The dynamon, as hereinshown,
18 a common form of compound-wound ma-
chine, and to bring it properly into action
the resistance of its shunt field-circuit must
be cut out.

p represents s rheostat contact-arm, which

is rigidly secured to the spindle ¢/, and said
contact-arm is adapted to move in a plane in
parallelism with the main actuating-lever ¢
and to pass over and successively engage a
number of contacts p’ on the back board a?,
sald contacts forming a part of the rheostat
or resistance which is included in the shunt
field-circuit of the dynamo n. The rheostat
contact-arm p 1s connected with the main

20 actuating-lever @ by means of a spiral spring
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p?, yet said spring is not provided for the
purpose of moving said contact-arm, as said
arm is rigidly connected with the spindle «'.
As the main actuating-lever ¢ is moved from
its starting-point the spring p? will be more
or less extended, as it is weaker than the re-
storing-spring a’, and the contact-arm p will
therefore remain at rest until said main ac-
tuating-lever has been moved far enough for
the sleeve a® to engage the pin projecting
laterally from the spindle ', and it is not in-
tended that said contact-arm shall start until
the steam has been generated. With the
spring p* thus extended the contact-arm p is
then moved by the main actuating-lever posi-

tively engaging and turning the spindle, and

as 1t noves it passes over the several contacts
P and cuts out the resistances in the shunt
field-circuit of the dynamo. The relative po-
sitions of the main actuating-lever and con-
tact-arm will remain the same even when the
main actuating-lever has completed its for-
ward stroke and is engaged by the detent-arm
a’*, and at such time the eontact-arm will
bear against the stop p®. Thespring p® there-
fore subserves no function during the for-
ward stroke of the main actuating-lever. As
the main actuating-lever completes its for-
ward stroke a blade ¢”, carried by it, engages
the switch-plates ¢, s, and ¢, and being then
locked by the-detent-arm ¢!® will remain in
engagement with said switeh-plates daring
the operation of the apparatus. As soon as
the main actuating-lever a is released by the
proper operation of the detent-arm «'®, it be-
Ing at such time unrestrained, the spring p?,
which has been held in extended condition,
will immediately draw it toward the contact-
arm p, thereby instantly opening the several
switches and preventing the formation of
arcs. 1The spring p° therefore subserves, es-
sentially, the function of an actuating-spring
for the lever ¢ when the latter is serving as a
switch-lever. As the main actuating-lever ¢
travels onward from the stop % the contact-
arm p moves with it; but before said main ac-

T
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o™ to engage the switch-plates g, s, and £ it
must pass by or over a stop v, which is herein
shown as an electromagnet«, included in the
shunt field-circuit of the dynamo, having the

stop or projection ¢ on its armature 2°, and’

sald stop or projection « normally ocecupies a
position in the path of movement of said stud
a® on said lever ¢ to engage said stop, and
thereby check the onward progress of the le-
ver. Thecontact-arm 9 is presumed to move
slowly, owing to the retarding device which
1s connected with the spindle ', and the dy-
namo 18 supposed to generate current up to
the normal pressure for which it is-designed
by the time the main actuating-lever ¢ ar-
rives at the stop u, and if such 1is the case
then the electromagnet v will be energized
and the armature attracted and the projec-
tion 1 removed from the path of movement
of the stud a®; but if the dynamo should not
build apin time,which is sometimes the case,
then the stud ¢*® will engage the projection
and the main actuating-lever and contact-
arm 7 will be held at rest until said projec-
tion « has been removed.

Theshunt field-circuit of thedynamoishere-
in represented as the circuit-wire 40, leading
from the resistances to the point 41 on the
contact-brush ' of the dynamo, and the cir-
cuit-wire 42, leading to the point 43 on the
contact-brush 7% of the dynamo, and the elec-
tromagnet 1’ is inclunded in said cireunit-wire
42, and 1t will be seen that while the contact-
arm P 1s in engagement with the contacts p'
sald shunt field-circuit will be closed. Dur-
ing the time the main actuating-lever g is
moving step by step to perform the several
acts required to start the steam-generator,
steam-engine, and dynamo the storage bat-
tery B 1s employed for the purpose of supply-
ing the necessary current to do the work; but
after the dynamo has been brought into ac-
tion the said storage battery B is cut out just
beforeor asthedynamo-circuitis closed, after
which time the vaporizer and controlling de-
vice for regulating the supply of hydrocar-
bon to the burner will be operated by the dy-
namo. As herein shown, the storage battery
B is cut out just as the dynamo -circuit is
closed—:. e., just as the blade ¢ on the main

actuating-lever closes on the switch-plates g,

s, and i—and to accomplish this result the
contact-pens e ¢' are removed from engage-
ment with the contact-strips ¢* ¢®. The con-
tact-strips c® e’ terminate at the proper point
relative to the position of the switch-plates g,
s,and ¢ for the accomplishment of this resulr,
yet means are provided for preventing an arc
being drawn when said contact-pensee’ leave
sald strips. The contact-strip €° terminates
a short distance back of the contact-strip ¢?,
and an independent contact-strip w is pro-
vided, which is located so as to present a con-

tinunation of said contact-strip €%, yet leave a
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the contact-strip ¢% while the contact-pen e
will leave the strip ¢°, cross the gap, and pass
on to the stripw, and finally the two contact-
pens e ¢’ will disengage said contact-strips ¢
and w at or about the same time and j
the blade a® engages the switch-plates ¢, s,
and?. The contact-strip w is attached to the
back board a*andinsulated from theothercon-
tact-strips. A switehav' is provided which is
adapted to close an electrical connection be-
tween sald contact-strips €® and 1w while the
pen e Is crossing the gap between said strips
e’andw, which afterward operatesand breaks
said electrical connection while the pen eison
the strip «v. The switch 1’ consists of a piv-
ofed lever Jocated in the path of movement
of the stud ¢® on the main actuating-leverand
is properly disposed to be operated by said
stud to close the circuit while the pen e is
crossing the gap between the strips ¢ and 1.
T'he pivoted lever of the switech ' (see Fig.
5) has an arm «* depending from it, which is
connected by a spring «*® with the back board,
sald spring serving to normally hold the le-
ver in its elevated position, and said lever
also has depending from it an arm 2, the
lower end of which is loosely connected with
one end of a lever 1 pivoted at 1% to an arm
w", and said lever1® carries a blade 108, which
1s adapted to engage switch-plates w® 1™,
from which the circuit-wires lead, one cir-
cuit-wire, as w', leading to the contact-stiip
¢’ and the other circuit-wire, as w', leading
to thecontact-stripw. Whenever this switeh
1s closed by the main actuating-lever, the con-
tact-strips ¢° and w will be electrically con-
nected together. When the blade ¢™ on the
main actuating-lever is brought into engage-
ment with the switch-plates ¢, s, and ¢, said
switch-plates will be electrically connected
together, and the dynamo-circuit, together
with the circuit including the translating de-
vices, and also the circuit including the con-
trolling device for regulating the supply of
hydrocarbon to the burner, and also the cir-
cuit including the vaporizer, will be closed.
Krom the plate  a circuit-wire 50 leads, which
18 connected to the solenoid of the control-
ling device for the hydrocarbon, and a wire
vl leads from said solenoid to the dynamo at
41. From the plate s a wire 52 leads, which
18 connected to one of the wires 53, including
the translating devices, and a wire 55 leads
from the other wire 56 of the circuit inelud-
ing the translating devices, which leads to
the dynamo at 43 and forms the compound
coil of thedynamo. Thusitwill be seen that
when said plates s and { are electrically con-
nected together the dynamo-circuit inelud-
ing the translating devices and also includ-
ing the controlling device for the hydrocar-
bon is closed. From the plate ¢ a wire 60
leads, which is connected to the wire 6 and
by the wires 7 and 8§ is connected to wire 58,
which is connected with the wire 56, so that
the vaporizer is included in circuit to be op-
erated by said dynamo n. -

USst as.

|

l

lr?‘-‘

When the main actuating-lever o returns
foits normal position or starting-point, which
it will do automatically when released by
means of the restoring-spring «’ as its ex-
tremity 18 lifted, so thav the pawl is held out
of engagement with the ratchet-teeth ¢', the
contact-pens e e’ will also be held out of en-
gagement with the contact-strips, and the
sald stud o™ will pass over freely the several
stops and switch-levers. When the main ac-
tuating-lever is in its normal position and
the dynamo n at rest, it is intended that the
translating devices 54 shall be connected in
circuit with the storage battery B, and to ac-
complish this result a switeh-arm 7/ is pivot-
ally connected at 7' to a projection on the
rheostat contact-arm, and the extremity of
sald switch-arm is connected by a spring 7/?
with a bent arm 7%, projecting from said rheo-
stat confact-arm, so that said switech-arm v
will be operated by movement of said rheo-
stat contact-arm. Theswitch-arm v engages
a palr of switeh-plates y* 45 A ecirenit-wire
70 leads from the switch-plate 7/° to the wire
03, and a wire 71 leads from the switch-plate
y* to the wire 4, and when the switch-arm 7
18 closed the translating devices 54 will be
included in the battery-circuit as follows: B,
wires 4 71, switeh-plate ¥, arm v, switch-
plate %°, wires 70 53 56 58 9 to Dbattery.
Thus it will be seen that normally the bat-
tery-circult 1s closed by said switch-arm v/;
but when the mmain actuating-lever ¢ has been
moved sufficiently for the rheostat-arm p to
close on the first contact ' of the resistance
the said switch-arm v is disengaged from the
switch-plates y* 4° and said battery-circuit
opened at this point, although the battery-
circuit will have been previously closed by
the contact-pens e ¢’ engaging the contact-
strips €® ¢® as previously described.

I claim—

1. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus and a device
for closing the dynamo-circenit containing the
translating devices having an operating de-
vice by which it is operated, substantially as
described. .

2. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-

ating and converting apparatus, a device for

closing the dynamo - circuit containing the
translating devices and an operating device
for operating said starting device and also
sald circuit-closing device, substantially as
described. f

5. In an electric generating system, the
combination of adynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus and a device
for cutting out the resistances of the shunt
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field-circuit of the dynamo and for closing the
dynamo-circnit containing the translating de-
vices, having an operating device by which
1t 1s operated, substantially as described.

4. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus and a device
for closnw the dynamo-cireunit, having an op-
erating deviee by which it is operated, and an
automatic locking device for holding said
starting device whﬂe the power U’BHE‘I&;tle"
and convertmw apparatus stalts Subst&n-
tmlly as desembed

5. In an electric generating system, the
combination of a dynamo a power generating
and converting apparatus for operating it, a
starting devlce forstarting said power ﬂenel -
ating and converting apparatus and a devlee
for closingthe dyuamo circuit containing the
tmnslatlnw devices, having an oneratmﬂ* de-
vice by whmh it is Opel‘dtﬁd, and automatic
meansfor preventing thestarting device from
closing the dynamo-cireuit untll after the
power Uenelatmg and converting apparatus
starts, substantially as described.

6. In an electric generating system, the
combination of adynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus and a device
for cutting out the resistances of the shunt
field-circuit of the dynamo and for also clos-
ing the dynamo-circuit containing the trans-
la,tmn' devices having an operating device by
Whl(?h it is operated, and an automatic lock-

ing device for preventing said device from
cutting out the resistances of the shunt field-
cireuit of the dynamo and for closing the dy-
namo-circuit until after said power gener-
ating and converting apparatus has stm ted,

substantlallv as deserlbed

7. In an electric generating system, a dy-
namo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hvdrocarbon which is de-
livered to said power generating and convert-
ing apparatus, combined with a starting de-
vice for controlling the admission of liquid

hydrocarbon to the vaporizer and for control-

ling the delivery therefrom to the power gen-
erating and convertingapparatus and for also
starting said power generating and convert-
ing apparatus, having an operating device
by which 1t is operated, substantially as de-
scribed.

8. In an electric generating system, a dy-
namo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydroearbon which 1s de-
livered to said power generating and convert-
ing apparatus, ¢ ombmed with a starting de-
Vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-

erating and converting apparatus and for |

il

708,195

starting said power generating and convert-
ing apparatus and a device for closing the dy-
namo-circuit containing the translating de-
vices, having an operating device by which it
1S operated, substantially as deseribed.

9. In an electric generating system, a dy-
namo, a power generating and converfing ap-
paratus for operating it and a vaporizer for
vaporizing liquid hvdrocarbon which is de-

- livered to said power generating and convert-

ing apparatus, combined with a starting de-
vice for confrolling the admission of liquid

hydrocarbon to the vaporizer and for control-

ling the delivery therefromn to the power gen-
erating and converting apparatus and for
starting said power 2enerating and convert-
ing apparatus, a device for closing the dy-
namo-circuit containing the translating de-
vices, and an operating device for operatmﬂ*
said starting device and alsosaid eircuit-clos-
ing device, substantially as described.

10. In an electrie generating system, a dy-
namo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydrocarbon which is de-
livered to said power generating and convert-
ing apparatus, combined with a starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-

ling the delivery therefrom to the power gen-

erating and converting apparatus and for
starting said power generating and convert-
ing apparatus and a device for cutting out
theresistancesin the shuntfield-circuitof the
dynamo and for closing the dynamo-circuit
containing the translating devices, having an
operating device by which it is operated, sub-
stantially as described.

11. In an electric generating system, a dy-
namo, a power generating and converting ap-
paratus for operating it, aud a vaporizer for
vaporizing liquid hydrocarbon which is de-
livered tosaid power generating and convert-
ing apparatus, comblned with a starting de-
vice for controlling the admission of hqmd
hydrocarbon to t-he vaporizer and {or control-
ling the delivery therefrom to the power and
converting apparatus and for starting said
power generating and converting apparatus,
means for cutting out the resistances in the
shunt field-cireuit of the dynamo and for ¢los-
ing the dynamo-circuit containing the trans-
lating devices, and an operating device for
operating said starting device and also said
means foreutting in the dynamo and for clos-
Iing the dynamo-circuit, substantially as de-
scribed.

12, Inan electric generating system, a dy-
namo, a power generating and converting ap-
paratus for operating 1t and a vaporizer for
vaporizing liquid hydrocarbon which is deliv-
ered to said power generating and converting
apparatus, combined with a starting device
for controlling the admission of liguid hydro-
carbon to the vaporizer and for controlling
the delivery therefrom to the power generat-
1Ing and converting apparatus and for also

75

80

Q0

95

L CO

1C5

110

115

I20

125

130




IO

I3

20

30

35

40

45

50

55

60

708,195

S

starting said power generating and convert- | livered tosaid power generating and convert-

Ing apparatus, having an operating device by
which itisoperated and an antomatic lockin g
device for holding said starting device while
the power generating and converting appara-
tus starts, substantially as described.

13. Inan electric generating system, a dy-
Hamo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydrocarbon which is deljv-
ered to said power generating and converting
apparatus, combined with a starting device
for controlling the admission of liquid hydro-
carbon to the vaporizer and for controlling
the delivery therefrom to the power generat-
ing and converting apparatus and for start-
ing said power generating and eonverting ap-
baratus and a device for closing the dynamo-
circuitcontainingthehmnslatingdevices,hav-
Ing an operating device by which it is oper-
ated, and auntomatic means for preventing the
circuit-closing device from closing the dy-
namo-cireuit until after the power generating
and converting apparatus has started, sub-
stantially as described.

14. In an electric generating system, a dy-
lamo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydrocarbon which is deliv-
ered to said power generating and converting
apparatus, combined with a starting device
tor controlling the admission of liguid hydro-
carbon to the vaporizer and for controliing
the delivery therefrom to the power generat-
Ing and converting apparatus and for start-
ing said power generating and converting ap-
paratus, and a device for cutting out the re-
sistances in the shunt field-circuit of the dy-
namo and for closing the dynamo-cireuit con-
taining the translating devices, having an op-
erating device by which it is operated, and
an automatic locking device for preventing
the device from cutting out the resistances
of the shunt field-circuit of the dynamo and
for closing the dynamo-cireuit until after said
power generating and converting apparatus
has started, substantially as described.

15. Inan electric generating system, a dy-
amo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydrocarbon which is deljv-
ered tosaid power generating and converting
apparatus, combived with a starting device
for controlling the admission of liquid hydro-
carbon to the vaporizer and for controlling
the delivery therefrom to the power generat-
ing and converting apparatus and for also
starting said power generating and convert-
Ing apparatus, having an operating device by
which it is operated, and an automatic lock-

ing device for holding said starting device
while the vaporizer acts to vaporize the liguid
hydrocarbon, substantially as deseribed.

16. Inan electric generating system, a dy-
1amo, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydrocarbon which is de-

ing apparatus, combined with a starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus and for also
starting said power generating and convert-
ing apparatus, having an operating device
by whieh it is operated, an automatic locking
device for holding said starting device while
the vaporizer acts to vaporize the liquid hy-
drocarbon, and anotherautomatic locking de-
vice for holding said starting device while the
power generating and converting apparatus
starts, substantially as deseribed.

17. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus com prising a
battery, circuits leading therefrom including
the operating devices for starting said power
generating and converting apparatus, and
means toroperabing said circuits, and aswiteh
for closing the dynamo-cirenit containing the
translating devices and means for operating
it, substantially as deseribed.

15. In an electrie generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus comprising a,
battery, circuits leading therefrom including
the operating devices for starting said power
generating and converting apparatus, means

| for operating said ecircuits, and a switeh for

closing the dynamo - circuit containing the
translating devices, and an operating device
foroperating said starting device and alsosaid
switch, substantially as deseribed.

19. In an eleetric generating system, the
combination of adynamo, a power generating
and converting apparatus for operating it, a
starting device for starting said power gener-
ating and converting apparatus, comprising
a battery, circuits leading therefrom includ-
Ing the operating.devices for starting said
power generating and converting apparatus,
and means for operating said circuits, and
means for cutting out the resistances of the
shunt field-cireuit of the dynamo, a switch
for closing the dynamo-circuit including the
trapslating devices and means for operating
it, substantially as described.

20. In an electric generating systein, a dy-
namo, a power generating and converting ap-
paratus for operating it, and a starting device
for starting said power generating and con-
verting apparatus comprising a battery, cir-
cuits leading therefrom including the oper-
ating devices for starting said power gener-
ating and converting apparatus, and means
for operating said circuits, combined with an
automatic locking device for holding the
starting device while the power generating
and converting apparatus starts, substan-

| tlally as deseribed.
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21. In an electric generating system, the | said power generating and converting appa-

combination of a dynamo, a power generating |

and converting apparatus for operating it, a
starting device for starting said power gen-
erating and converting apparatus comprising
a battery, circuits leading therefrom includ-
ing the operating devices for starting sald
power generating and converting apparatus,
and means for operating said circuits, and a
switeh for closing thedynamo-cireuit contain-
ing the translating devices, means for operat-
ing it, and means for preventing the opera-
tion of said switch until after the power gen-
eratingand converting apparatus starts, sub-
stantially as described.

22. In an electric generating system, the
combination of a dynamo, a power generating

~and converting apparatus for operating 1it, a

starting device for starting said power gen-
erating and converting apparatus comprising
a battery, circuits leading therefrom ineclud-
ing the operating devices for starting said
power generating and converting apparatus,
and means for operating said circuits, a de-
vice for cutting out the resistances of the
shunt field-circuit of the dynamo, a switch
for closing the dynamo-circuit containing the
translating devices, means for operating it,
and an automatic locking device for holding
said device to prevent cutting out the resist-
ancesof theshunt field-circuit of the dynamo,
and for holding the switch to prevent closing
the dvnamo-cireuit until after the power gen-
erating and econverting apparatus starts, sub-
stantially as described.

23. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating 1it, &
vaporizer for vaporizing liquid hydrocarbon
which is delivered to said power generating
and converting apparatus, and astarting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power
cenerating and converting apparatus and
for also starting said power generating and
converting apparatus, comprising a battery,
circuits leading therefrom including the op-
erating devices which control said vaporizer
and start sald power generating and convert-
ing apparatus, switches for said circuits, and
means for operating sald switches succes-
sively, substantially as described.

24. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating 1t, a
vaporizer for vaporizing liquid hydrocarbon
which is delivered to said power generating
and converting apparatus and a starting de-
vice for controlling the admission of liguid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus and for
starting said power generating and convert-
ing apparatus, comprising a battery, circuits
leading therefrom including the operating de-

vices which control said vaporizer and start |

ratus, and switches for said circuits, and a
switch for closing the dynamo-cireunit, and
means for operating said switches succes-
sively, substantially as described. |

25. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating 1it, a
vaporizer for vaporizing liquid hydrocarbon
which is delivered to said power generating
and converting apparatus and a starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus and for
starting said power generating and convert-
ing apparatus comprising a battery, circuits
leading therefrom including the operating de-
vices which control said vaporizer and start
said powergenerating and converting appara-
tus, and switches for said circuits, and means
for cutting out the resistances of the shunt
field-circuit of the dynamo, a switch for clos-
ing the dynamo-circuit, and means for succes-
sively operating said battery-circuit switches,
resistances and dynamo-circuit switeh, sub-
stantially as deseribed. -

26. Tn an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
vaporizer for vaporizing liquid hydrocarbon
which is delivered to said power generating
and converting apparatus and a starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus and for
also starting said power generating and con-
verting apparatus, comprising a battery, cir-
cuits leading therefrom inciuding the oper-
ating devices which control said vaporizer
and start said power generating and convert-
ing apparatus, switches for said circuits, and
means for operating said switches succes-
sively, and an automatic locking device for
holding said starting device while the vapo-
rizer acts to vaporize the liquid hydrocarbon,
substantially as described.

27. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it, a
vaporizer for vaporizing liquid hydrocarbon
which is delivered to said power generating
and converting apparatus and a starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-

ling the delivery therefrom to the power gen-

erating and converting apparatus and for
starting said power generating and convert-
ing apparatus, comprising a battery, circuits
leading therefrom including the operating de-
vices which control said vaporizer and start
said power generating and converting appa-
ratus, and switches for said circuits, and a
switeh for elosing the dynamo-circuit, means
for operating said switches successively, and

antomatic means for preventing the switch
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from closing the dynamo-circuit until after i

the power generating and converting appa-
ratus has started, substantially as deseribed,

23. In an electric generating system, the
combination of a dynamo, a power generat-
ing and converting apparatus for operating
1t, a vaporizer for vaporizing liquid hydro-
carbon which is delivered to said power gern-
erating and converting apparatus and a start-
Ing device for controlling the admission of l1g-
uid hydroearbon to the vaporizer and for con-
trolling the delivery therefrom to the power
generating and converting apparatus and for
starting said power generating and convert-
ing apparatus, comprising a battery, circuits
leading therefrom including the operating
devices which control said vaporizer and start
sald power generating and converting appa-
ravus, and switehes for said circuits, and a
switceh for closing the dynamo-circuit, means
for operating said switches successively, an
automatic locking device for holding said
starting device while the vaporizer acts to
vaporize the liquid hydrocarbon, and another
automatic locking device for holding said
starting device until the power generating
and converting apparatus starts, substan-
tially as desecribed.

29. In an electric generating system, a dy-
140, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydroearbon which is de-
livered to said power generating and convert-
ing apparatus, combined with a starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus, having an
operating device by which it is operated, and
an automatic locking device for holding the
starting device while the vaporizer acts to
vaporize the liquid hydrocarbon, substan-
tially as deseribed. S

30. In an electric generating system, a dy-
24lno, a power generating and converting ap-
paratus for operating it, and a vaporizer for
vaporizing liquid hydrocarbon which is de-
livered to said power generatin gand convert-
Ing apparatus, combined with g starting de-
vice for controlling the admission of liquid
hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus, having an
operating device by which it ig operated, and
a locking device for holding the starting de-
vice while the vaporizer acts to vaporize the
liquid hydrocarbon, and & thermal device op-
erated by the vaporizer for operating said
locking device to release the starting device,
substantially as described.

31. In an electric generating system, a dy-
0ano, a power generating and converting ap-

paratus for operating it, and a vaporizer for

vaporizing liquid hydroecarbon which is de-
livered to said power generating and convert-
Ing apparatus, combined with 1, starting de-
vice for controlling the admission of liguid

J.

el

d 73

hydrocarbon to the vaporizer and for control-
ling the delivery therefrom to the power gen-
erating and converting apparatus, compris-
ing a battery, circuits leading therefrom, in-
ciuding the operating devices which control
sald vaporizer, switches for said cireuits,
means for operating them, and a locking de-
vice for holding the starting deviee while the
vaporizer acts to vaporize the liquid hydro-
carbon, and a thermal device operated by
sald vaporizer for operating said locking de-
vice to release the starting device, substan-
tially as deseribed.

52. In an electric generating system, the
combination of a dynamo, a power generat-
Ing and converting apparatus for operating
1t, and a starting device for starting said
power generating and converting apparatus
comprising an electromagnetically-operated
device for controlling the admission of hydro-
carbon to the burner of said power generat-
ing and converting apparatus, and an auto-
matic igniting device for said burner, a bat-
tery, circuits leading therefrom including
said electromagnetically-operated controlling
device and said igniting device, and means
for operating said circuits, substantially as
described.

53. In an electric generating system, the
combination of a dynamo, a powenr generating
and converting apparatus for operating it,
and a starting device for starting said power
generating and converting apparatus com-
prising a vaporizer, a heating-coil therefor,

an electromagnetically - operated device fop

controlling the admission of hydrocarbon to
the burner of said power generating and con-
verting apparatus, and an antomatic igniting
device for said burner, a battery, circuits
leading therefrom Including the heating-coil
of the vaporizer, the electromagnetically-op-
erated controlling device and said igniting
device, and means for operating said circuits,
substantially as described.

3%1. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for operating it,
and a starting device for starting said power
generating and converting apparatus com-
prising a vaporizer, a heating-coil therefor,
an electromagnetically - operated device for
controlling the admission of hydrocarbon to
tiie burner of said power generating and con-
verting apparatus, and an automatic igniting
device for said burner, a battery, circuits
leading therefrom including the heating-coil
of the vaporizer, the electromagnetically-op-
erated controlling device and said igniting
device, means for operating said cireuits, and
means for disconnecting said heating - coil
from the battery, and for connecting it with
the dynamo - eircuit, substantially as de-
scribed. |

30. In an electric generating system, the
combination of a dynamo, a power generating
and converting apparatus for Operating it,

and a starting device for starting said power
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cenerating and converting apparatus com-
prising a battery, circuits leading therefrom
including the operating devices for starting
said power generating and converting appa-
ratus, means for operating said ecircuits, a
circuit containing the translating devices, a
switeh for connecting said battery with said
circuit, and means for opening said switeh
and for connecting said circuit with the dy-
namo-cirenit, substantially as desecribed.

36. The combination with a movable con-
tact-pen, of two separated contact-strips in-
sulated from each other adapted to be suc-
cessively engaged by sald contfact-pen, a
switch for closing an electrical connection be-
tween said contact-strips, and means for clos-
ing said switeh while the contact-pen trav-
erses the gap between said contact-strips,
which thereafter opens and breaks the con-
nection, substantially as described.

37. In an electric generating system, a dy-
namo, a power generating and converting ap-
paratus, a starting device for starting said
power generating and converting apparatus,
having an operating device by which it 1s op-

ke milh
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 erated, a detent for engaging said starting
device and for holding it in its abnormal po-

sition, means for operating said detent to re-
lease the starting device and means for re-

turning said starting device to its normal po-

sition, substantially as described. .

33. In an electric generating system, a dy-
namo, a power generating and converting ap-
paratus, a starting device for starting said
power generating and converting apparatus,
having an operating device by which 1t 1s op-
erated, a detent for engaging said starting
device and for holding it in its abnormal po-
sition, means forauntomatically operating said
detent to release the starting device, and
means for returning said starting device to
itsnormal position,substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two snubsceribing witnesses.

JOHN II. BICKFORD.

Withesses:
B. J. NOYES,
H. B. DAVIS.
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