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To all whom it may concern.:

Be it known that I, FRANK E. KINSMAN, a
citizen of the United States, and a resident of
Plainfield, in the county of Union and State
of New Jersey, have invented a certain new
and useful Automatic Operation of Electric
Generators, of which the following is a speci-
fication.

My invention relates to automatically-op-
erated engine-generators, and especially to
such operation of the generators carried upon
railway-trains for general train-service, such
as lighting and signaling.

The object of my invention is to provide a
means whereby the steam-power which would
otherwise go to waste when the pressure
reaches a point above that required for the
normal load, or a point at which the safety-
valve would blow, may be utilized or con-
served. ’

The invention is applicable to either sta-
tionary or locomotive engines, but is espe-
cially useful in connection with Iocomotive-
engines, as it furnishes a means whereby
steam - power which has heretofore been
wasted every time the safety-valve operates
may be utilized wholly or partially in lighting
the cars. Idonotwish tobeunderstood, how-
ever, as limiting myself to the employment of
the conserved energy for lizhting, nor to the
use of the apparatus in connection with loco-
motives.

The invention consists, essentially, in the
combination, with a boilerand engine, of a dy-
hamo, an engine for driving the same, a stor-
age battery, and means for automatically
turning the steam-pressure into the said driv-
ing-engine when the boiler-pressure reaches
a predefermined polnt or a pressure above
the normal working pressure.

Asapplied to a locomotive-boiler, the auto-
matic devices are preferably set to turn the
steain into the dynamo-engine when the pres-
sure reaches about that at which the safety-
valve would blow, but might be set at a lower
pressure, especially when the work required
of the locomotive at no time rveaches nearly
to the safety-pressure.

In utilizing the invention for lighting cars,
I prefer to combine a storage battery with
the lighting-mains in sueh manner that the
stored energy of the dynamo in said battery

may be used for running the lights when the
dynamo is not operating.

As iswell known, stationary boilers ave fre-
quently run with a load which does not re-
quire a boiler-pressure anywhere near ap-
proaching the safety limit or capacity of the
boiler. In such case the automatic devices
would be set to turn the steam into the dy-
namo-engine when the pressure goes beyond
the normal working pressure.

Another feature of my invention consists
in the combination, with the dynamo-engine
and the automatic devices for turning steam
into the same on the attainment of a prede-
termined pressure, of a by-pass valve adapt-
ed to be operated by hand, whereby the engine
may be run atwill from the main boiler, and
even though the pressure maynotbe over that
required for normal working.

As a means of bringing the dynamo-engine
into operation automatically, any devices re-
sponsive to steam-pressure and set to the
proper degree may be used for opening the
connection. An obvious means would be a
safety-valve whose vent is connected with the
dynamo-engine; or, if desired, any ordinary
steam-gage ordevice weighing the boiler-pres-
sure might be used to close the cireuit of an
electromagnetwhich would in turn operate or
let off the throttle of the dynamo-engine. I
do not, however, limit myself to these special
arrangements.

For a description of the application of my
invention reference is had to the accompany-
ing drawings, which form a part of this speci-
fication, and in which like reference-letters
indicate like parts.

Figure 1indicates the adaptation of the in-
vention to a locomotive. Tig. 1*is a modifi-
cationthereof. Iig.2representsitasapplied
In a modified manner to any steam-boiler.
Fig. 2* shows a detail thereof; and Tig. 3 is
a modification of the valve-operating device.

Arepresents the boiler with its steam-dome
and the usual safety-valve B.

C represents a small supplemental engine
of any type capable of operating a dynamo,
such dynamno being indicated at D.  Thesup-

plemental or dynamo engine and the dynamo
may obviously be located in any convenient
place on the locomotive or even on the tender.

TFor the purpose of operating the dynamo-

60

70

75

So

85

90

I00




I5

20

25

30

40

45

50

55

60

65

2 - 562,541

engine by the surplus steam, various connec-
tions between it and the Dboiler may be de-
vised. Anautomatic valve may be employed
which will operate at the ordinary blow-off
pressure or which may be set to operate at a
considerably lower pressurve. One form of
such valve is indicated at E, Fig. 1. The
valveis held to its seat by a coiled spring and
the tension of this spring is regulable by
means of the serew F, so that the degree of
pressure at which the valve K shall operate
may be determined by the engineer. When
the pressure reaches the predetermined
point, the valve E will be opened and the es-
caping steam will pass through pipe G to the
engine C, and the dynamo will be thereby
operated until the pressure has fallen suffi-
ciently to allow the valve to close. When
the locomotive is to be at rest for any consid-
erable time, the steam which at present
gradually becomes dissipated may be utilized
to operate the dynamo-engine. To provide
for this, I insert a manually-controlled by-
pass valve in a pipe connecting said engine
to the boiler. Such valve is indicated at If
as placed in a short pipe H', connecting the
two branches of pipe G. A rod I'is attached
tothelever of said valve for operatingit. By
this means the engineer may run the dynamo
when there is not sufficient pressure of steam
to open the automatic valve.

The supplemental engine might be con-
nected directly to the discharge-port of the
safety-valve, but it is preferred to make the
connection substantially as shown and leave
the safety-valve to operate as usual in case
the automatic valve or the by-pass does not
afford sufficient means of escape for the sur-
plus steam. _

The automatic valve, which may be consid-
ered the throttle for the dynamo-engine, may
be operated in other automatic ways than
those wherein the steam operates directly on
the valve—as, for instance, by the electric cur-
rent from the storage battery O, when it falls
below the pressure required to operate the
lamps or other apparatus supplied with cur-
rent therefrom. 7This may be accomplished,
as indicated in Fig. 1%, by inserting a magnet
P in a high-resistance connection between the
mains and so locating this magnet that it
shall operate upon the leverof a valve Q, lo-
cated in a pipe, as H? which may connect the
pipe ' with the pipe G, as indicated in dot-
ted lines in Fig. 1. This lever is normally
held up by the magnet, but when the battery
runs down the spring R draws said lever
over and opens the valve. When the dy-
namo has been operated long enough to suffi-
ciently raise the strength of the storage-bat-
tery, the magnet will close the valve P.

The automatic valve may be operated in an-
otherway. 7Toan ordinarysteam-gage, typi-
fied atJ, may be joined an electric eircuit, one
terminal of which is connected directly to the
case of the gage and the other to a binding-
post I, which passes through a bushing of in-

sulation and terminates near the end of the
flexible member of the gage. The set-screw
I has its shank serew-threaded, so that its
point may be placed at a greater or less dis-
tance from said flexible member. Thisadjust-
ment provides for varying the degree at which
the electric circuit shall be closed. In said
cireuit is a magnet L, whose armatures prop
up the stem of the automatic valve-throttle
M, which is located in the pipe leading to the
dynamo-engine. The screw K may be ad-
justed to close the cireuit at the degree at
which the safety-valve B would open, or it
may be adjusted fo close said circuit at a
given point or degree therebelow or at a few
degrees above the normal working pressure.
This serew I, as shown in Fig. 2%, 1s provided
with a spring-seated pin X', so as to allow the
gage to respond to any increase of pressure be-
yvond the degree at which the circuit is closed.
When the circuit is closed, the magnet at-
tracts its armature, the valve opens, and the
dynamo-engine operates until the pressure
has been sufficiently reduced, when the arma-
ture will fall back.and in so doing may sound
an alarm of any convenient form—such, for
instance, as that indicated at N. The engi-
neerill then lift the stem of the valve, which
is notehed at its outer end, and prop it up by
placing the end of the armaturein said notch.

The automatic throttle may be controlled
in still another way, as indicated in Fig. 3.
A magnet S may be placed on one side of the
stem of valve M, so as to open it when the
gage indicates a certain pressure, and another
magnet T may be placed on the other side of
said stem, so as to close the valve when the
gage indicates that the pressure has fallen to
acertain degree. Toaccomplish this,the flexi-
ble member-U of the gage is connected to one
pole of the battery M B, and fo the other pole
the two magnets are connected, the other con-
nection from said magnets being made, re-
speetively, to a front and back stop for said
flexible member. In this construction also
the stops or contacts may be constructed as
seen in Fig. 2°, if desired.

The current generated by the dynamo may
be utilized for any purpose whatever to which
a source of electricity carried on a train or
elsewhere is adapted. It can be most advan-
tageously used in connection with a storage
battery. InTig.1JThaveindicated the utiliza-
tion of the current in train-lighting, O repre-
senting the storage battery and O’ the lights.
It may also be used for train signaling systems
independently of or in connection with the
lighting system.

I have simply outlined a general plan for
the utilization of surplus steam. This planis

subject to many modifications, and the ap-
paratus and details thereof which have been
indicated in the illustration may be greatly
varied without departing from. the spirit of
my invention.

What I claim as my invention is—

1. The combination of a boiler, a dynamo-
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engine, a dynamo, driven thereby, a passage
between the boiler and engine containing a
valve, and means for automatically opening
said valve to supply steam to the engine when
the steam reaches a predetermined degree of
pressure, and automatically closing it when
the pressure drops below said degree.

2. The combination, for train-lighting, of
a locomotive-boiler, a supplemental engine,
a dynamo, and devices responsive to a pre-
determined pressure for connecting the dy-
namo-engine and boiler, substantially as and
for the purpose set forth.

3. The combination, for train-lighting, of
a locomotive-boiler, a supplemental engine,
a dynamo operated thereby, devices respon-
sive to a pretermined pressure for connectin g
the dynamo-engine and boiler, and a storage
battery, as and for the purpose set forth.

4. The combination of a locomotive-boiler,
a dynamo and engine for operating the same
and an interposed valveset to open connection
therebetween at ordinary blow-off pressure,
as and for the purpose set forth.

5. The combination, of alocomotive-boiler,
a dynamo and engine for operating the same,
an interposed valve set to open connection
therebetween at the ordinary blotv-off pres-
sure, and a train-lighting system operated by
the dynamo, substantially as deseribed.

6. The combination, of a boiler, a dynamo-
engine, devicesresponsive to apredetermined
pressure for connecting the dynamo-engine
and boiler, and a by-pass valve adapted to
be operated by hand whereby said engine
may be run at will, as and for the purpose
set forth.

~

7. The combination, ot a boiler, provided

with the ordinary safety-valve, an automatic
valve, a supplemental engine connected to
the boiler through said automatic valve, and
a manunally-operated by-pass valve also con-
trolling the connection between the boiler and
the supplemental engine, substantially as set
forth.

8. The combination, of a boiler, provided
with the usual safety-valve, an automatic
valve, a supplemental engine controlled by
said automatic valve, an electric circuit con-
taining mechanism for actuating the auto-
matic valve, a steam-gage, and an adjustable
circuit-controlling connection between said
circuit and gage, as and for the purpose set
forth.

9. The combination of a boiler, a supple-
mental engine, a dynamo operated thereby,
an automatic valve in a connection between
said boiler and engine, a storage battery, and
a device connected to said battery for operat-
ing the automatic valve when the battery has
run down.

10. The combination of a boiler, a supple-
mental engine, a dynamo operated thereby,
an automatic valve in a connection between
the boiler and engine, a storage battery and
a magnet in a high-resistance connection be-
tween the feeders of the batitery for operating
upon said antomatic valve when the battery
runs down.

Signed at New York, in the county of New
York and State of New York, this 21st day
of June, A. D. 1893.

FRANK E. KINSMAN.

Witnesses:

WM. H. CAPEL,
T. F. CONRED.
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