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UNITED STATES

JOON H. BICKFORD, OF SALEM, MASSACIIUSETTS.

ELECTRIC GENERATING APPARATUS.

SPECIFICATION forming part of Letters Patent No, 656,165, dated August 21, 1900.
| Application filed December 8,18989, Serial No, 739,677, (No model.)

To all whom it m_@y COTLCETTY:
- Be it known that I, JOHEN . BICKFORD, of
Salem, county of Essex, and State of Massa-

- chusetts, have invented an Improvement in
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Electric Generating Apparatus, of which the
following description, in connection with the
accompanying drawings, is a specification,

like characters on the drawings representing

like parts.

This invention has for its object to con-
struct an electric generating apparatus which
18 especially adapted for generating an elec-
tric current for an electric-lighting system
comprising & small number of lamps, said
electric generating apparatus having the ca-

pability of being very economically run and

in many respects is automatic in its opera-
tion. Such an electric-lighting system is es-
pecially adapted for residences, stores, halls,
&e., yet said electric generating apparatus
may be employed for other purposes.

The electric generating apparatus com-
prises, essentially, a dynamo and a power
generating and converting apparatus—such,
for instance, as a steam-generator and engine
for operating it; and the essential feature of
this invention consistsin providing means for
varying the output of said power generating
and converting apparatus which shall be op-
erated by the circuit of said dynamo, so that
as more or less current is called for the out-

- put of the power generating and converting
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apparatus will be correspondingly increased
or decreased. | |
The means which I employ for varying the
output of the power generating and convert-
ing apparatus is preferably automatic in its
operation. In case a steam -engine is em-
ployed a steam-generator will be provided
having a burner adapted for burning gas, oil,
or vapor, singly or in combination, and the
supply of fuel to said burner will be con-
trolled by means operated by or under the
control of the dynamo-cireuit, so that as more
or less current is called for the supply of fuel
will be correspondingly varied. The means
for thus varying the supply of fuel is auto-
matic in its action and may consist of a solen-
old or other electromagnetic device included

50 In or operated by the dynamo -c¢ircuit and

having its armature connccted with a valve

rafay,

which is adapted to control the supply of fuel
to the burner. The means provided for con-
necting the armature of the solenoid with the

controlling-valve preferably comprehendsan 5s

automatic device by which said valve will be
positively closed whenever the armature of
the golenoid returns to its normal or retract-
ed position, thereby shutting off the supply

of fuel; yet means is also provided where- 6o

by said automatic device may be prevented
from thus operating at the will of the opera-
tor. Means is also provided for operating
sald valve independently of the automatic

means 1n order that said valve may be opened 635

a limited distance whenever desired—as, for
instance, when starting the apparatus—and
said independent means for operating said
valve is preferably employed as the means
for placing said valve under the control of
the automatic operating device. By provid-
ing means for thus varying the output of the
power generating and converting apparatus
which is operated or.controlled by the dyna-
mo-cireult the speed of the armature of the
dynamo may be maintained substantially
constant under varying loads. =

z Ifigure 1 shows in side elevation and dia-
gram an electric generating apparatus em-
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bodying -this invention; Fig. 2, a diagram 8o

showing the dynamo and its circuit and the
automatic device controlled by said circuit
for varying the output of the motor; Figs. 3
and 4, details.to be referred fto. |

a represents a steam-generator, which may 8s

be a boiler of any ordinary type, and said
steam-generator 18 provided with a burner of
any suitable description, which is supplied
with fuel, preferablyin the form of a gas, by
means of a pipe «'. -

brepresents an engine of any ordinary type,

and in conjunction with the steam-generator
constitutes a power generating and convert-
ing apparatus. c¢ represents a dynamo, also
of any ordinary type, although a compound-
wound dynamo appears to be best suited for
practically carrying out this invention, and
consequently such form is herein shown.
The steam-generator and engine serve as a
power generating and converting apparatus
for operating the dynamo, and they are here-

In shown merely for the sake of illustrating
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my invention, as I do not desire to limit my | the armature is moved in either direction the

invention to the employment of such form of
power generating and converting apparatus.

A delivery-pipe «' is connected with the
condueting-pipe ¢?, whiceh is connected with
any suitable supply of fuel, although for the
purpose of this invention the fuel which
passes through or along the conducting-pipe
a° i1s in the form of a gas. The pipe % may
be connected directly with a gas-supply or
with a supply of any kind of liquid hydrocar-
bon, as preferred; but if connected with a
supply of liquid hvdrocarbon means will be
provided for vaporizing the said liquid hy-
drocarbon before or as it enters the pipe a

A valve e is provided which controls the
supply of fuel to the burner, and said valve

e 18 herein 1'ep1*esented as compusmm cssen-
tially, a valve-case ¢', to which the pipes ¢
and a® are connected, and a valve-plug ¢,
contained therein, which is adapted to close
upon a seat ¢®. The valve-plug e?®is formed
or provided with the screw-threaded stem ¢,
working in a suitable stuffing-box or packing,
50 that b} turning said stem the valve-plug
¢ will be moved towmd and from its seat
Whenever the valve eis open and the burner
lighted, an energizing agent will be developed
by heat and the stecam-generator will be op-
erated and alsothe engine and dynamo. The
present 1invention, however, comprehends
sultable means by which the valve e¢ may
be opened more or less to supply a varying
quantity of fuel to in turn vary the quantity
of steam in the boiler in order that the out-
put of the dynamo may be accordingly varied
to compensate for the number of lamps or
other translating devices which are included
in or operated by the dynamo-circanit—as, for
instance, 1f but a few lamps are turned on
the valve e will be opened but little, whereas
if a greater number of lamps are turned on
the valve ¢ will be opened wider. In carry-
ing out this result means is provided for op-
erating said valve e automatically which will
be controlled by or will be under the control
of the dynamo-circuit, so that as more or
less current is called for the valve e will be
opened more or less. Many forms of auto-
maticdevices may be provided foraccomplish-
ing this result, one of which is herecin shown
for the sake of illustrating the invention.
The form herein shown congists of a solenoid

Jineluded in the cireuit /7 of the dynameo ¢, to

be operated thereby, it being shown as in-
cluded in series in said eirenit, and the lamps
ed 1n parallel in said cirecuit
as usua,l, and as smﬁ lamps are connected with
the circuit 7', or, in other words, turned on,
the armature f* of said sclenoid will be at-
tracted more or less, according to the number

of lamps which are connected in circuit. The
greater the number of lamps which are con-

nected in circuit the more said armature 13
will be attracted. The armature 7 has pro-

jecting from it an arm f*, which has attached
to or connected with 1t a rack-bar /°, and as

rack-bar f° will be correspondingly moved.
A spiral spring f* is provided for positively
returning the armature to its normal retract-
ed pomtmll:, and a dash-pot /7 or any other
suitable retarding device will be provided to
regulate the 1etmu of said armature. The
rack-bar f° is adapted to engage a pinion /7,
which is secured to the valve-stem e so that
as sald rack-bar 1s moved in either direction
the valve-stem will be correspondingly turned
to move the valve-plug ¢* toward and from its
seat., With the parts so far desecribed 1t will
be seen that as the lamps are connected in
circult or turned on the armature of the so-
lenoid will operate the valve ¢ more or less,
according to the number of lamps thus con-
nected 1n cireult or turned on, and conse-
quently as more ot lesg current is called for
the steam-generator will be correspondingly
supplied with a greaterorless quantity of fuel.
Thus 1t will be obssrved that the valve eis op-
erated automatically by means controlled by
or under the control of the dynamo-cireuit.

Yhen starting the apparatus—as, for in-
stance, when lighting the burner of thesteam-
gencrator—it 18 necessary to f{irst open the
valve ¢, and means is herein provided {or ac-
complishing this result by hand which is in-
dependent of the automatic means provided
for operating said valve. Also when all the
lamps have been turned off or disconnected
from the circuit it is desirable to close the
valve eautomatically. Asasimple way of ac-
complishing these two results a hand-lever /i
18 secured to the valve-stem ¢*, which may bo
raised from the position shown in Ifig. 3 to thoe
posttion shown in Ifig. 4, and when thus raised
the valve-stem ¢ will be turned sufficiently to
open the valve e a little way, so that a limited
supply of fuel is provided, and a lateh 7/ is
provided which engages the hand-lever /v and
holds it in such position while the steam is
being generated in the boiler. The hand-le-
ver will remain in this position until the elec-
tric current traverses the circuit—as, for in-
stance, until the lamps arve turned on—and
then as the armature /9 attracts the rack-bar
will serve as an operating device for said
valve-stem ¢! and will mmove the hand-lever
farther in the same direction that it was
moved to open the valve in starting the ap-
pm'atu& Thus 1t will be secen that the valve

¢ 15 adapted to be operated independently of
Llle atttomatic means provided for operating
it to open tho valve a limited distance Whon
starting the appar wtuq

The pinion f®is made as a mutilated pin-
i0n—2. €., several of its teeth are removed—
so that as the valve-stem ¢'is turned by the
hand-lever /v to open the valve ¢ therack-barv
will not be moved; but just as said hand-le-
ver becomes engaged by the lateh 707 the fivst
tooth of sald pinion is brought into engage-
ment with the teeth of the rack-bar, so that
sald rack-bar may serve to further turn tho
pinion and operate the valve e. Ilence it
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will be seen that the automatic means em-

ployed for operating the valve e will be

prought into action by the means employed
for independently -moving the valve-stem to
open the valve. . As the lamps are tarned oft
and the rack-bsr 7° returns to its normal po-
sition, as represented in Fig. 4, the hand-le-
ver will be returned until it is brought into

engagement with the lateh 7' unless means |

are provided for obviating such result.

In some instances it will be found desir-
able to keep the valve e open at all times, 8o
that the lamps may be turned on at any time
without necessitating relighting the burner,
and in such case the lateh h will serve to keep
thevalveeopena limited distance even when
all the lamps are turned off and the armature
of the solenoid has returned toitsnormal re-
tracted position. In other instances it will
be found desirable to positively close the
valve e wheneverall the lamps are turned off,
and in order that this result may be accom-
plished automatic means are provided tor re-
moving the latch from its engaging position,
and for simplicity I have provided on said
rack-bar a pin 2 and have provided the latch

7, with a short arm 3, which projectsintothe

pathof movement of said pin 2,and as the rack-
bar descends or is moved by the attraction of

the armature *the pin 2 willengage said short

arm 3 and lift the lateh 7/, so that upon the
return of said rack-bar toits normal position
the lateh /' will not be in position to engage
the hand-lever. The latch when thus oper-
ated will be reset by hand. A friction-plate
is provided at the pivot of the latch which 1s
capable of holding said latch in whatever po-
sition it may be set. The hand-lever will be
weighted sufficiently so that it will fall by

oravity at such time and turn the valve-stem

et and thus automatically close the valve e.
I do not, however, desire to limit my inven-
tion to including this feature, as it may or
may not be employed.

The dynamo-cireuit 1’ willbe provided with
any suitable form of main switch 2 by which

it may be opened and closed.

I do not desire to limit my invention to the
employment of any particular form or con-
struction of means for automatically operat-
ing the valve e which is controlled by the
cireuit of the dynamo, as it is obvious that
many different devices may be employed, all

of which I intend shall come within the spirit

and scope of this invention.

I claim—

1. An electric generating apparatus com-
prising a power generating and convertingap-
paratus, the energizing agent of which 1s de-
veloped by heat, a dynamo, and a controlling
device operated by the cireuit of said dynamo
for varying the supply of energizing agent to
said generating and converting apparatus,
whereby the output of said generating and
converting apparatus may be varied to com-

|

pensate for variations in the output of the
dynamo, substantially as desecribed.

2. An electric generating apparatus com-
prising a steam-generator, engine and dyna-
mo, a burner for said steam-generator ancd
means for controlling the supply of fuel to
said burner which is operated by the circuit
of said dynamo, substantially as described.

3. An electric generating apparatus ¢om-
prising a steam-generator, engine and dyna-
mo, a burner for said steam-generator and au-
tomatic means for controlling the supply of
fuel to said burner which is controlled by the
circuit of said dynamo, substantially as de-
seribed. | - |

4. An electric generating apparatus com-
prising a steam-generator, engine and dyna-
mo, a burner forsald steam-gen erator,avalve
for econtrolling the supply of fuel to sald
burner and means for operating said valve
operated by the circuit of said dynamo, sub-
stantially as described.
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5. An electric generating apparatus com-

prising a steam-generator, engine and dyna-
mo, a burner for said steam-generator, a valve
for controlling the supply of fuel to said
burner, an electromagnetic device operated

90

by the circuit of said dynamo, the armature

of which is connected with and adapted to
operate said valve,substantially as desecribed.

6. An electric generating apparatus com-
prising a steam-generator, engine and dyna-
mo, a burner for said steam-generator, a valve
controlling the supply of fuel to said burner
and automatic means for operating said valve
operated by the circuit of sald dynamo and
means for operating said valve independently
of said automatic means, substantially as de-
scribed.

7. In an electric generating apparatuscom-
prising a steam-generator, engine and dyna-
mo, a burner for said steam-generator, a valve
controlling the supply of fuel to said burner
and automatic means for operating said valve
operated by the cireuit of said dynamo and
means for operating said valve independently
of said automatic means, which also serves as
and constitutes means for throwing said au-
matic means into action, substantially as de-
scribed. 3

8. An electric generating apparatus com-
prising & steam-generator, engine and dyna-
mo, a burner for said steam-generator, a valve
controlling the supply of fuel tosaid burner,
automatic means for operating said valve op-
erated by the circuit of said dynamo and
means for opening said valve independently
of said automatic means which is in turn op-
erated automatically to close said valve, sub-
stantially as described. |

9. An electric generating apparatus com-
prising a steam-generator, engine and dyna-
mo, a burner for said steam-generator, a valve
controlling the supply of fuel to said burner,
automatic means for operating said valve
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operated by the circuit of said dynamo and
means for opening said valve independently
of said automatic means which serves as a

‘mmeans for throwing said automatic means

into action and which is in turn operated by
said antomatic means to close said valve, sub-
stantially as deseribed.

10.  An electric generating apparatus com-
prising a steam-generator, engine and dyna-
mo, a burner forsaid steam-generator, a valve
for controlling the supply of fuel to said
burner, an electromagnetic device operated
by the circuit of said dynamo and means for
connecting the armature of said electromag-
netic device with said valve whereby said
valve will be operated by said electromag-
netic device, substantially as described.

11. An electric generating apparatus com-
prising a steam-generator, engine and dyna-

mo, a burner forsaid steam-generator, avalve
for controlling the supply of fuel to said
burner, an electromagnetic device operated
by the circuit of said dynamo and means for

operating said valve and for also con necting
the armature of said clectromagnetic device
with said valve, substantially as deseribed.

12. An electric generating apparatus com-
prising a steam-generator, cngine and dyna-
mo, a burner for said steam-generator, avalve
for controlling the supply of Tuel to said
burner, an electric magnetic device operated
by the cireuit of said dvnamo and means for
connecting the armature of said electromag-
netic device with said valve whereby said
valve will be operated by said clectromag-
netic device, said means comprehending an
automatic deviece for closing said valve when
the armature returns to its retracted position,
substantially as deseribed.

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

JOILIN II, BICKFORD.

Witnesses:
HYORREST L. KvANg,
ARTHUR A. AVERILLE.
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