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o all whom 1t may concern:

Be it known that {, HrrMANN LEMP, a c1t1-
zen of the United States, residing at Lynn,
county of Mssex, State of Massachusetts,
have invented certain new and useful Im-
provements n Power-Generating Systems,
of which the following 1s a specmc%mn

HV invention relates to power generating
b}TbLel‘ﬂb in general but is illustrated in the

-form ].;utleulally used for operating auto-

mobiles, m which service the demand for
energy 1s subject to sudden and wide varia-
tions.
mobhile varies 1311n01})a,lly with the speed, the
weight carried and the character of the route
traveled. . In order to operate such a.ve-
hicle with a maximum degree of economy,
the sup pheb of fuel and water to the generat-
ing apparatus should vary with the load on
thb engine and n Subsmntlally the same de-

ﬂlee

The object of the invention is the provision-|

of a power generating. system of improved

construction “which will operate with the de-.

sired economy under the varying demands

made upon 1t for energy and will require a
minimum of care and attention on the part

of the operator:.
In carrying out my invention, a tank or

other source of fuel supply is placed under a

1elat1vely small initial pressure or head suf-
ficient to supply the fire chamber or burner
of the boiler or other vapor generating appa-

‘ratus when the fire 1s banked. A power
pump is eniployed to impart service. pressure

to the fuel. A regulator controlled by the
vapor pressure on the enging or. motor is pro-
vided to regulate the eﬂ“eutwe delivery of the
fuel pump m substantial accordance with the
demand for energy. Another pump draws

a supply of water from a tank or other source

-and 1mparts the pressure necessary to de-.

liver it to the boiler against the vapor pres-
The dehvely conduit of the
water pump is in connection with a regula-
tor, subject to the vaiaor pressure 1n the

1e effective delivery
of the pump in general accordance with the

“demand for energy. The pumps are of sub-

stantial size, require no careful adjustments,
and are capable at all times of furnishing an
excess of water and fuel; the 1ewulat1ncr de-
vices being &rranged to autom&twally take
care of the excess.  This arr angement 1s

very 5atlsfact0ry one and eliminates Ob]e(}--

The energy required to drive an auto-

face to the burner

| tionable conditions which would result if the

system were designed to supply water and
fuel m exact quantltle’s with loqpoct to the

“demand.

Intheaccompan 1110*(11‘*3,%*1110" whichrepre-~
)

60

sents an emb0d1ment of my invention, Fig-

ure 1 i3 a diagrammatic repr esentation of a

system 001’11])1181110"& steam engine, boiler

and the necessary pumps, tanks, piping, etc.,

and Fig. 2 1s a Sectlonal vleﬁ of a 1efrulatmﬂ-

valve. -
The boiler shown consists of a seamless

tube A of suitable bore, coiled or bent in any

desired manner so as to present a large sur-
flame. The boiler. is pref-

erably divided into sections and the inner

end of one section is cannected to the outer

end of another section, the main steam pipe
being connected to ap roximately the mid-
dle of the. boiler. A boiler constructed in

this manner possesses certain features of ad-

vantage which are set forth in another ap-
phmtlon of mme S. N. 6805, filed Feb. 28,

1900, but the invention is not limited to thls |

p"LI'thL]ELI‘ form of boiler. Other forms or

constructions may be used, if desired. o
Surrounding the tube or tubes and consti-

tuting a fire chamber 1s a casing or lining B,
composed of fire brick or other heat resmtmg

‘material which confines the burner flame and
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at the same time shields the body of the ve-

‘hicle ‘or other support from excessive heat.

Surrounding " the fire-brick lining is a me-
tallic casing C having a suitable bottom and

a top provided with an extension Ct con-
taining ‘an opening through whieh the prod-
uets of combustion' may pass under certain

conditions. A cover 1s-provided for the
opening which may be closed atfter the appa-

| ratus is started, The top is also provided
with a false head or chamber D into which
‘the exhaust passes from the engine.

This

chamber communicates with the external
atmosphere through the down flue D'.  The
flue D* is also connected to the extension C',
so that when the apparatus is in 0pemt10n
the exhaust 1n passing downward through

the flue D' will take with it the products of

cmnbustlon from the burner A number of

‘openings C* are provided 1n the sides of the

casing  through which the air mav enter,
a8 mdlcated by the arrows, to combine with
the fuel.
ment of the up and down flues 1s.not claimed
herein, as it forms the subject matter of a
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‘The construction and_ arrange- .
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- “boiler and
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separate 4 _ e Nove
earing Serial No. 35,254,

Any suitable type of engine may be em-
ployed in connection with my inventjon, the
one shown being a single acting vertical en-

gine. . One end of the cylinder E is connect-

ed with the boiler by pipe F, and the admis- |
. sion of steam ‘thereto is regulated by the
- throttle G. The exhaust from the cylinder
10D hambe
- the boiler, thence to the external air by the

asses through pipe H to the chamber D over

down flue D - s
For the'-i']gllllrlpose of supplying water to the
€l

So long as the action of the
pumps varles with the speed of the engine

the results will be satisfactory irrespective of

the particular means employed in the driv-

- ing. -1 prefer to use the arrangement de-

~scribed on account of the economy of oper-
ation, but I do not mean to be understood as

- 25

- or approximately constant speed either by or

30

excluding from my invention structures
wherein the pumps are driven at a constant

independent. of the engine, as certain advan-
tages will follow in these cases..

. As 1llustrated in. the drawing, H! repre-
sents a water pump and I an oil pump, pref-

“erably of the displacement type.  One end of

the cylinder of the water pump H! is con-

- nected to the boiler by the pipe H? and the

~ other end is connected to the water tank J

35

by the pipe H®. An air chamber or dome H*

18 operatively connected to the pipe H-

20

L maximum amount o

Connected to the water pipe H? is a relief
valve V, of any-suitable construction, which

is designed to take care of the excess of water

T

supplied by the pumf and 1s set to give the

boiler. Leading from the relief valve to the

- water tank J 1s a pipe V! that conveys the

45
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ployed when for

K through the pipe I?.

excéss of water back to the tank. .

A small manually &ctuaited-plimp O! is
used to give an initial water pressure at the
- time of starting. Shunting the cylinder H*

and connected to the pipe H? at a point oppo-
stte the dome, 1s.a-pipe H®. This pipe is pro-

vided with a check valve % so that water can
‘be forced into the boiler by the manually ac-

tuated pump; this arrangement being em-
any reason the pump H! is

not, running. ; o o
One end of the cylinder of the oil pump.I

- is connected to the oil tank by the pipe It and

the other end is connected to the oil feed pipe
_ Connecting the pipes
I* and 1* is a short piece of pipe containing

the check wvalve T3. This check valve is so

arranged that it permits the liquid fuel to
flow from pipe I' to pipe I* under the action

- of the air pressure in the tank N but prevents

6o

1ts passage In the opposite direction
pressure irom the pump. In

_ to the burner, two pumps are.
provided which are either driven directly by
- the main shaft of the engine, or through suit-

able gearing.

{ M falls below that in ¢
phragm rises and permits a certain amount -
of the liquid fuel to pass from pipe K? to pipe.

| K', and thence through the pipes I'; I* and

water required by the

onx under | supply tank are somewhat nearly equal, both
addition, the | of the__connections’ may be active.

903,487

3] 'jica,tihon-, filed by me November | pipes_are comi_éctéd_-bj? two 's_hbifi;“;sécti_onsof
5 IE) | pipe K!' and K*® which constitute a by-pass,

and between these sections is an automatic

regulating valve L. The construction of
this valve or regulator is clearly shown in
Fig. 2, in which [* represents the casing or
base, and mounted therein is a diaphragm.
LY. Secured to the casing is a eylinder 12,

containing a piston L’ arranged to press on

| the diaphragm ! and cause the latter to en<

gage a seat L° and close the opening leading

70

79

to pipe K'. To prevent leakage around the
piston " an elastic packing -] 1s employed, .

‘which complétely surrounds the piston and
1s firmly seated between a nut and a shoul-
der on the. cylinder.

_ The ratio of the areas
of the diaphragm and plunger are; roughly,

80

as one to si1x, but this ratio can, of course; be

made anything élse depending upon the rela-

tive dimensions of the burner and engine, but

35

once this ratio is determined it need not be

| altered, the throttle valve R being used for

final adjustment. Secured to the upper end

of the cylinder is a pipe M which is directly

connected to the steam pipe between the
throttle wvalve G. and the engine, conse-

‘responds to that on the engine. "When for
‘any reason the relative I];tl:-r'a'sss,m"e in the pipe
¢ pipe K, the dia-

I?, thereby forming a.local circuit. As soon
as the diffierence in pressure between the pipe
K and the pipe M ceases, all of the oil will
flow from the tank to the burner..

Oil or other fuel is supplied to the burner
irom a tank N, and in order to furnish an
‘initial pressure at the time of starting the en-
gine a smill hand pump N'is employed; this
pressure is ordinarily about five pounds, but
it can be varied therefrom if desired. - By
constantly maintaining the fuel tank N un-
| der a small or initial pressure, fuel will be
supplied to the burner or fire chamber at all

Ing or not.

times, whether the power fuel pump is work-

|-quently the steam pressure in the pipe M cor-

95
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~+'The construction described is also advan- -

tageous because only -a relatively . small
“amount of fuel is under high pressure, hence
‘the danger due to broken pipes, particularly
| if gasolene is employed, is reéduced to a mini-

mum. The system is so arranged that there |
| are’ two connections from the tank to the

‘burner. © One of these connections includes

120

the power pump I, while the other connec-

tion includes the regulator I.. When the

diaphragm L* of the regulator is raised, fuel

passes directly from the tank to the burner,
but when the diaphragm is seated; the fuel

195

passes through the power pump. When the -

pressure due to the pump and that of the

130
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- upper end of the rack Q.

throttle,
Taintained pmctlcally constant.

30
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5 flow to the burner.
sufficiently warmed,-water is pumped into

bt

In order to furnish the necessary, lubmoa—
tion for the piston of the engine a small oil

pump P 1s mounted 1in any suitable manner
- and belted or otherwise connected to the en-

gine. A pipe P* connects the oil pump W’lth

_the steam inlet pipe I,
The burner  can be of any desrred form.

1ihe one shown consists of a plate or vapor-
izer Q! against which the oil is projected un-
der pressure irom a small orifice 1n. the part
¢.- The size of the opening can be varied by
a pin or other device which is carried by the
The rack is moved
by a pinion Q° that 1s connected to a lever or
other suitable actuating device.
qh{m n forms the subjec 't matter of a separate
application filed by me January 28 1901

bearing Serial No. 45 028

“Tests made with a vehicle equipped in ac-
cordance with my invention show that under
various running conditions-the steam pres-

sure cn the engine will vary proportionately

with -the work to be performed, it being

greatest when running on a level at fast speed

or when asc emhno' &, fstceu ornde.

The speed of the vehicle can be accurately

controlled by the opening and closing of the
providing the boiler pressure is

ists thevefore a definite ratio between “the
steam pressure necessary to turn the engine
and the pressure necessary on the bulllbl’
which ratio 1s constant.through a very wide

Tange and covers all pmctmal conditions.
The general operation of my invention is
- 4S follows The burner is first heated by a
torch or other auxiliary device, alter Whlch- 7

the fuel m. the tank N is put under a small
air pr essure which forces the oil through the
pipes I, K* and K, thence thmuc:'h the

vaporizer to the or 1ﬁ(,e in the part ¢. “There

bemg no steam pressure in the pipe M at this
tmm the diaphragm 1.* will rise against the
Wew‘ht of the plzston L2 and permit the fuel to
After the boiler has been

the boiler by the 111anually actuated pump
O', and as soon as turned into steam is ad-

mitted to the engine through the pipe F and |

throttle G.  Assoon as the engine starts into
operation both water and fuel pumps beinm

to act and force water into the boiler on one

- hand and oil into the burner on the otihe

ot
|

60

v
ok

creases,

As the demand on the boiler for steam 1n-
due to any cause, the amount of"
water ﬂon g back {o the w '&t er tank through
the relmf—-vﬂve or ieﬂul&tm V decwaseq

The more the throttle is opened the nearer .

the steam pressure of the engine will be to
that of the boiler, and comequenﬂy the pres-
sure on the piston 12 will be increased: In
other words, the overflow valve of the oil
supply will be weighted and a greater pres-
sure will therefore be exerted on the fuel ser-
vice and more fuel will be consumed in the

"T'he burner-

ek TIEY S ale—

There ex-

603,487

- burner.

‘due to the hand pump:
there exists for a few moments in the pipe I |

ture-for 11nmedmte St&l‘tlllﬂ‘

and- the down flue

increase the draft on the burner.

Closing the thr ottle G WIH cut off
the steam from the engine,” the pressure on

the steam side of the recrulatmn' valve I will

fall to zero, the pressure Whlch exists 1n the

pipes KX and I* die to the pump I is sufﬁclent

to raise the diaphragm L of the regulatin
valve and the Tiquid fuel will flow back mto

the tank N against the air pressure therein
In other words,

a comparatively high pressure, even after the
pump I has coased to operate. As soon as
the pressure drops to that of the fuel tank the

amount of fuel which is forced through the
suffi-

-cient amount, due to the pressure created by

burner will be glea,tly reduced, but a

the hand pump N! will flow to mamtam the
vaporizer and the boiler tubes at a tempera-
On account of
the exhaust passimmg thr ough the chamber D
D, any increase in the
amount of the exhaust will correspondingly
As the
amount of steam admitted to the engine is
decreased, the draft on the burner is simul-
taneously and correspondingly decreased
This means that the draft on the burner is

automatically varied to meet, the conditions

of service. IHence there will be no choking
of the fire gases within the boiler under any
conditions. With this method ‘of control,
the operator is entirely free from care as re-
gards the fire and the steam pressure, the fire
umomatlca]ly mereasing with the duty per-
formed by the carriage, and vice versa.
When the qutem -1 running, the wn ter

pump H furnishes an excess of Water which -

excess 1s taken care of by the ad] ustable relief

demand on the boiler for steam very little:

water returis to the tank, but as the demand

for steam decreases more and more water

will force its wav Lhr(mﬂ'h the valve and back -
to ‘the tanl{

While under running condi-
tions it is evident that the pressure on the
steam side of the regulating valve L inust :

pressure on the engine, caused by changes in
speed. or load, G*ense.quently the amount of
o}, which flows from the pump to the burner
is varied. If the pressure is low the dia-
phr( om will rise and there will be a local oil
circilation, but as soon as more steam is
adtitted to the engine by opening the throt-

‘tle the diaphragm is more or less firmly seat-

ed over the end of pipe K! and more oil s

forced to the burner.

Those features of my 1n- rention 1@1&’[111@ to
the fuel system alone have been divided out
at the quuuemem of the U. S. Patent Oflice
under the provisions of Rules 41 and 42, and
form the subject matter of a divisional appll—

cation, Serial No. 157,546, filed May 18, 1903.

In accoulance with the Provisions of the

patent statutes, I have described the prinei-

&5

70
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90

- 100

valve V. When the engine is making a great™

105

110

vary due to momenta,ry chancres In steam

120'
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o p‘l’é of opei‘a'tion of my -iﬂ“f’énfi‘m: together

with the apparatus which I now consider to
represent the best embodiment thereof; but
I desire to have it understood that the appa-.
ratus shown 1s merely illustrative, and that
the invention can be carried out by other

What I claim as new and desire to secure.

by Letters Patent of the United States, is,—

15

1. In a power generating system, a boiler,
a burner therefor, an engine, means for sup-

- plying liquid to the boiler which is under the
‘control of the boiler pressure, and means for
supplying fuel to the burner which is under

‘the control of the engine pressure.
2. In combination, a boiler, a burner
_therefor, an engine connected with the boiler,

~a pump for supplying liquid to the boiler,

20

‘means coOperating with the pump for render-
1ing:its effective delivery dependent upon the
boiler pressure, a pump for supplying fuel to

. the burner, and means for rendering the

 effective delivery

of the fuel pump dependent

upon the engine pressure.

25

3. In combination, a boiler, -a burner,

~ pumps for supplying water and fuel respec-

tively to the boiler and burner, an engine

o ing the same, means for controlling the effect-

80

Ill. -

1ve delivery of the water pump according to-

- the pressure in the boiler, and means for con- |
' tro.lﬁ

- Ing to the steam pressure of the engine., - -

-~ 4. In combination, a boiler, a burner

therefor, pumps for supplying water to the

ng the output of the fuel purnp 30661:?1_‘

boiler and fuel to the burner, an engine,
driving connections between the engine and,

- pumpswhich permit the supplies of the pumps
- to vary as the speed of the engine varies, and

means under the control of the steam pres-:

~sure of the engine which varies-the amount of

- variations in the action of the pump.
45

- botler and fuel to the burner i definite pro- |

50

55

fuel supplied to the burner independently of

5. In a power generating system, the coﬂi— -
bination of » boiler, a burner therefor, an en--
gine, pumps tending to supply liquid to the

portion, means intermediate the pump and -

~ boiler for varying the supply of liquid to the

latter, ‘and  means independent of the first

- means and dependent upon the engine pres-

sure for varying the supply of fuel to the
burner. - = - T L
6. In a system of power generation, the

ccombination of a boiler, a burner therefor, an

engine, pumps tending to supply liquid to

~ the boiler and fuel to the burner in definite

- proportion, and means operating independ- |
-ently for varying the supplies. of liqui_g
GO | '

and
fuel; one of said means being-dependent upon

the engine pressure.

- Y

- 7. In a system of ;_pewer gene‘ratioﬁ, the

combination of a boiler, a burner therefor, an

engine, a throttle, pumps tending to supply

——

‘which is connected with the pumps for driv- |

65 liquid to the boiler and fuel to the burnerin |

boiler.
9. In a power

003,487

| .deﬁn'iteupropoi‘tion, and independent means

for varying the effective supplies of liguid .
and fuel, said  means being controlled by

fluid pressure
throttle. -~ .

8. In cdmbiﬁatijqn,r an _engiﬁé, a boiler ,.
‘which requires that water shall be continu- =

from opposite sides of the

70

ously pumped into it, a. water pump which is -

“driven by the engine and works against the

pressure on the water end of the boiler, a re-

+ [

et valve for the pump, a burner, a fuel
pump which is also driven by the engine, a.
regulator therefor, which is controlled by the
steam pressure on the engine side .of the
‘throttle, and a throttle-valve which admits
steam to the engine and regulator and also

80

controls the pressure on the water end of the

. generétiﬁg system; the com-
bination of a boiler, means including a regu-

lating device for supplying water to the
boiler, and means for supplying liquid fuel

x

85"

to -the boiler including a regulating valve -

for controlling’the connection between. the
inlet and outlet and a pressure
vice for moving the diaphragm.

 having an inlet and an outlet, a-diaphragm

90

actuated de-

10. In a power generating system, the |

combination of a boiler, means including. a

reghlating device, for supplying water to the
boiler," means including conduits for supply-
ing hiquid fuel to.the boiler, and a regulator

| for the fuel supply located in one of the con-

duits comprising a diaphragm which under

| the influence of the fuel pressure tends to
‘keep the conduit open and a piston actuated

by the engine pressure which tends to move

‘the diaphragm against the fuel pressure to
-close the conduit. . . o

~ 11. Ina poWer geher’a,tiflg éy’stem,_ t]:lé c'om_

‘bimation ofa boiler, a pump supplying water
to the boiler, and means for supplying fuel
‘| to the boiler including a regulating valve

comprising -a diaphragm, a seat, and means
for moving the diaphragm’ felative to the
seat: to control the flow through the valve.

99
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12. Inapower generating system, the com-

bination of an engine, a boiler which fur-

nishes steam to the engine, a pump supply- - |

ing water to the boiler, and means for sup-
ating device comprising a -base having

the seat, a cylinder secured. to the base above
the diaphragm, a piston in the cylinder hav-

ing its lower end in engagement with the

115

plying fuel to the boiler including a regu- =
a.l o
| chamber with inlet and outlet openings and

an annular seat surrounding one of the open-

ngs, a diaphragm mounted in the base above 120

diaphragm, and a connection for admitting =~

engine pressure to the cylinder to.cause the

piston to remove the_dia,phrégm-relative to
the -seat to regulate the. flow through the
| chamber. L ' . o

13. In a"pbwér system, the cdrﬂbihaﬁ_on of
a fuel tank maintained under an initial pres-

125
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sure, & fire chamber to which fuel flows under
the pressure in the tank, a generator heated

by the-fire chamber, an engine recerving va-

10

19

por from the generator, means for supplying

tuel to the fire chamber at a pressure greater
than that on the source, and an automatic
controlling valve working under the engine

pressure for regulating the supply of fuel at

the different pressures to the fire chamber.
14. In a power system, the combination of

a fuel tank adapted to-be maintained under
an initial pressure, means for placing the fuel
tank under pressure, a burner, a boiler
heated thereby, a casing which receives the

fire gases from the burner and is provided

with a down-draft flue, an engine receiving

steam from the boiler and exhausting into

‘said flue, a pump driven by the engine for
increasing the pressure of the fuel in the sys-

tem and delivering it to the burner, and an

- automatic regulator controlled by the de-

o
1}

30

39

40

mand for steam which decreases the supply
of fuel to the burner coincident with the de-

crease in the amount of exhaust from the |

engine. o | _
15. In a power system, the combination of

a fuel tank, a burner, means located between-

the tank and burner for increasing the pres-

~sure of the fuel in the system, a boiler heated

by the burner, a casing for the boiler having
a down-draft flue, an engine receiving steam
from the boiler and-exhausting into the flue,
and means for increasing or decreasing the
supply of fuel to the burner according to the

quantity of steam supplied to and exhausted
from the engine. |

.16. In a power system, the combination of

a fuel tank maintained under an 1nitial pres-

sure, means for increasing the pressure, a

burner, a boiler heated thereby, a casin'g_'for_

the boiler,-a down-draft flue for the casing,
an engine recelving stéam from the boiler
and exhausting into the flue, and an auto-

- matie regulator working under engine pres-

sure for controlling the supply of fuel to the
burner. R ~ '

17. In a power system, the combination of

~ a fuel tank adapted to be maintained under

50

-an 1nitial pressure, a pump for placing the

fuel tank under pressure, a burner, a boiler

heated thereby, an engine, a throttle.valve
- -controlling the supply of steam to the engine, |
a second pump driven by the engine which

 delivers fuel to the burner from the fuel tank

GO

65

to the engine, a source of fuel; a

at an increased pressure, and an automatic

regulator working under the steam pressure
on the engine side of the throttle for regulat-
ing the supply of fuel to the burner. -
18. In combination, an engine, a boiler
having a burner and supplymmg motive fluid
' ump re-

ceiving fuel from the source and de 1ver,fng 1t

“to the burner under high pressure, means

utilizing the engine exhaust for creatin% 2
forced draft on the burner, a v,a,lwfe-coll_ltrol ed

conduit which opens and decreases the pres-

sure of the fuel supplied to the burner coin-

cident with the decrease of the forced drait
below a certain. point, and a single device
which controls the operation of the engine

‘and pump, the engine exhaust and the forced

draft induced thereby, and the valve of said
condult. - - o

19. In a power system, the combination of
a burner, a conduit for supplying fuel at a
low pressure thereto, a normally open valve
included therein, means for supplying fuel to

the burner at a high pressure, a vapor genera-~
tor heated by the burner, a .Va,por-consum?_- |

tion device, a throttle controlling the supply

of vapor thereto, and a means for actuating

said valve which 1s controlled by vapor pres-

sure on the delivery side of the throttle.
20. In a power system, the combination ol

a source of fuel supply, a boiler having a fire

| chamber, a pump receiving fuel from the

70

75
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source and discharging it to the fire chamber,

a conduit between the high-pressure side of

the pump and the fire chamber, a motor re-
ceiving motive fluid from the boiler to drive
the pump, and a regulator responsive to the

initial fluid pressure on the motor for sud-

denly reducing the pressure of.the fuel

trapped between the pump and the fire cham-

ber when the pump. 1s shut down. | |

21. Inapower system, the combination ot
aboiler,’an engine for receiving motive fluid
therefrom, means for utilizing the exhaust
from the engine to produce a forced dratt, a

‘burner for heating the boiler, separate sup-
ply pipes connected to the burner, means for

90

95

100

supplying fuel through one pipe at a rela-

‘tively low pressure, means for supplying fuel
through the other pipe at a relatively high

pressure, and a device depending upon the

‘supply of motive fluid to the engine for cut-

ting the high pressure fuel supply into service

simultaneously with the supply of motive
fluid to the engine and the opéning of the

forced draft and for cutting the low pressure
supply into service simultaneously with the
closing of the supply of motive fluid to the
engine and the s

22, In a power ‘S}T.S't'em.fbf self—prope.lléd

gine for driving the vehicle which receives

motive fluid from the boiler, a throttle, a
source of fuel supply, a pump arranged to op--
erate during movement of the vehicle which

1s connected with the tank and the burner, a
by-pass around the pump, and a valve in the
by-pass controlled by the pressure of the mo-

tive fluid delivered to the engine to open
‘when the throttle closes. or vice versa. ~

- 23. In a power system for self-propelled-
-vehicles, the combination of a boiler, an en- -

oine for driving the vehicle which receives

“steam from the boiler, a throttle for control-
| ling the supply of steam to the engine, a 130

utting down of the forced

draft. S |

105

110

115

vehicles, the combination of a boiler, an en- -
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- source of fuel supply maintained under an
ump driven by the en-
with the tank and the
urner for supplying fuel to the latter at a

- 1initial pressure, a
- gine and connecte

high pressure, a by-pass-around the pump; a
valve therein through which fuel passes to

- the burner under the pressure of the source,

- and means sensitive to the pressure of steam |
- supphed to:the. engine for opening the by-

10

“pass when the throttle closes or vice versa.

24. In .a power system for self-propelled

. vehicles, the combination of a boiler, an en-

15

- gine for driving the vehicle which receives
.. steam from the boiler, a throttle for control-

ling the supply-of steam to the engine, a

~source of fuel maintained under an -initial

B ‘Ppressure, & pump. driven by theé engine and

20

connected. with the tank and.the burner for

supplymg fuel thereto at a high pressure, a
by-pass around the pump, a valve therein |
| | to y reduce the pres-
- .sure on the burner by establishing communi- |

which operates to sudden

“cation between-the latter and the source, and

’ .~Imeans sensitive to the pressure of the steam |
supplied to the engine to open the valve when

25

- vehicles; the combination of a boiler,"an en~

- gine which receives.fuel from tlie source and
- supplies 1t.to the burner at a high pressure, a
connection afranged in shunt relation to the
- pump,-a regulator therein which is adapted

-to permit the pressure on the burner to be
- quickly relieved .or reéstablished durin

40

the throttle closes or vice versa..
25. In a power system for self-propelled

gine receiving steam. therefrom ‘which drives
the vehicle, a burner for heating the boiler, a
source of liquid fuel supply maintained under
an initial pressure, a pump driven by the en-

eration of the pump and also to permit fuel
to feed to the burner at the pressure of the

‘device which is adapted to ‘operate at the

device.. - T D R T
- 26. In a power system tor- self-propelled

‘same time that fuel

plied to the burner, and a throttle which con-
trols theoﬁeration of the engine and pum
and -also t

- vehicles, the combination of a boiler, an.en-

50

-+ the vehicle, a. burner for heating the beiler, a
“source of. liquid ‘fuel maintained under an

initial pressure, _a,~}i>ump‘dri?en by the engine |

55

gine receiving steam therefrom which drives

which receives fuel from the source and sup-
plies it to the burner at a high pressure,-a
connection arranged in ‘shunt relation to the

pump, a ré%ulatqr'._the}ein which is adapted

- to. permit tl
- quickly relieve
eration of the
- to feed to the bu , Sul _

source when the pump is‘idle, & forced draft
‘ to operate at the
‘same time that fuel at high pressure is sup-

60

69

device which is

t

urner at the pressure of the
‘adapted

plied to the burner, a natural draft. device

g op-

at high pressure is sup-"

‘sure-to the regulating device.

by-pass when the pressure rises.

_regulator and the. forced draft |

e pressure on the burner to be |
%‘Jiﬁp and also to permit fuel |

purpose .of

‘excess of liquid fuel to the

903,487

Wlﬁch is 'a,da,pt:éd? to operate at the same time
‘that fuel at low pressure is supplied to the

burner, and a throttle which controls'the op- -

eration of the engine and pump and also the
regulator and the forced draft device.

27. The combination of a boiler, a burner

therefor, an engine, a cenduit between the

boiler and the engine, a throttling device in
the conduit, a fuel pump for supplying fuel
to the burner, g regulating-device controlled
by the live steam pressure on the engine side

-of the throttle for increasing the amount of
fuel supplied by the pump when: the steam

pressure on the engine increases and for de-

~creasing it when the pressure falls' and a con-
duit extending from a point in the ;.ﬁrst,men—-
| tioned conduit between the throttling device

and the engine for communicating said pres-

- 28. In combination, an engine, a boiler

burner’ therefor, a pump for supplying fuel
to the burner, a by-pass around the ump, a

pressure regulator which is provided with a

moving element for controlling the by-pass,
and a conduit connecting the regulator with

‘the engine to move said element in a direc-
tion to open the by-pass when the active en- _'
‘gine pressure falls and to reduce

or closesaid

- 29..In a system' of control, the combina-

- 70

75 .

30

‘which supplies motive fluid to the engine, a =

90

tion of an engine, a boiler for, supplying

‘steam to the engine, a burner’ yherefor, a
fuel in excess, means for
conveying fuel to the burner, means for con-

pump for sup}ilymg

veying the excess of fuel away from the

burner, an gutomatic regulator which ad-
mts more fuel .to the last mentioned means.
‘as the active or.initial steam pressure on the

_ _ engine falls and decreases the excess of fuel
“source when the pump is idle; a forced draft ,'deﬁvered to said conveying means as said *
‘engine pressure rises, and a connection be-
tween the engine and reguwlator which per-

mits . sald steam. pressuré to- actuate .the

i'e'gula;tor. -

100

105

- S | 110
_30. In combination, an engine, a throttle-
| valve therefor, a boileg- supplying steam to

the engine.and having a burner for heating -
it, & fuel pump driven by the engine and

supplying fuel to the burner, a source of fuel

supply for the pump and burner, a regulator

-eontrolling the  effective delivery of the
pump, and a steam-carrying connection ex-

tending from . a point- between the engine

and throttle-valve to the regulator for the
controlling the action of said

[
-,

| .

31. The 'Q'ombinétion | O'_f;fé;;lﬁoi-lér‘ hamg 8

115

120 -

fire.chamber and. a burner in the fire cham- .

ber, ‘an engine receiving motive fluid from
the. boiler, means which tends to supply'an.

[ - Ve .

'
+*
-

125

he burner, and-a*

device in one of said conduits controlled by .

the active or initial engine ‘pressure which

130



-'aﬁt-‘oma;tihcally regulates the amount of fuel

~-chamber therefor, an engine receiving steam

10

20

 actuated apparatus, the combination of an
~engine, a boiler supplying steam to the en- |

- nectlon extending from a point between the

39

- ‘excess of fuel for the burner, a valve situated

- amount of fuel_deli’vered“by‘the pump to the~
burner, and means acted upon by the initial

40

~ the opening and closing of ‘the valve.
~ -36. In a system of control, the combina-

49

50

. latter. L S
- 37. The combination of asteam generator,

09

- of steam thereto, a burner in codperative re-

60

65

trolling the admission of steam to the en-

~fire chamber under pressure, a regulator for

supply of fuel to the chamber, which means

aliary means for giving an initial oil pres-
maln ‘throttle va
‘regulator for the purpose of controlling its
‘to the engine.

- 35 The,combinatioﬁ of an engine, a boiler
“having a burner for supplying steam to the

steam to the engine, a burner for heating-the

903,

supplied-to the burner by said means.
- 32. The combimation of a boiler, a fire

from ‘the boiler, a throttle valve for con-
gine, means for supplying liquid fuel to-the

automatically regulating the amount of fuel
supplied to the fire chamber, and means for
actuating the regulator by live steam re-
celved frony the engine side of the throttle..

- 33. In a system of control, the combina-
tion of an-engine, a source of fuel supply, a
boiler having a fire chamber, conduits be-
tween the source and the chamber, and a
means 1n said conduits for regulating the

is under the control of the active or initial
engine pressure and increases the supply as
salcl pressure rises and decreases it as it falls.
34. In a system of control for a steam--
oine, an ol pump driven by the engine, aux-
sure, & regulator for the pump, and a con-

ve -and the engine to the

action by the pressure of the steam supplied

engine, a fuel circuit, a fuel pump actuated .
by the engine and capable of supplying an

in the fuel circuit and arranged to vary the
steam -pressure of the engire for regulating

tion of an engine, a throttle for controlling
the supply of steam to the engine, a pump
actuated by the engine, a regulator for con-

trolling the effective delivery of the pump |p

which 1s acted upon by the live.steam pres-
sure on the engine side of the throttle, and a
connection extending from a point between
the throttle and the engine to the regulator.
for communicating sald pressure to -the

an engine, a throttle controlling the supply

lation to the generator, and separate means
which operate one ‘at a time for suppoying
different quantities of fuel to the burner ac-
cording to the operative: or inoperative po-
sition of the throttle. - = A

38. The combination of a steam generator,
an engine receiving steam-from the genera-

487 =7

I generator, means for delivering fuel to the
burner {or supplying a main flame during.

open position of the throttle, and a means

whieh is automatically made operative when

the other means 1s made moperative or vice

70

versa for delivering fitel to the burner to sup- -

ply a pilot flame during closed position of the
throttle. - S .

39. The combination of a steam generator, .

|-an engine receiving steam from the genera-

75

tor, a throttle for controlling the supply of
‘steam to the engine, a burner for heating the

generator, means for delivering fuel to- the
burner to supply a main flame, means for de-

| livering fuel to the burner to supply a pilot
flame, and means acting direetly with the

30

throttle ‘whereby the separate supplies of
fuel hola a reciprocal relation to each other.
- 40. In a power system for a motor vehiele,

~the combination of a- propelling motor, a
boiler for supplying motive fluid to thie mo-

85

tor, a burner for heating the boiler, a fuel res-

ervolr, a pump connected with the reservoir

and delivering fuel to the burner, means for
operating the pump from the motor, 4

throttling device controlling. the supply of
‘motive fluid to the motor, and means sensi-
tive to the pressure on the motor side of said

device for controlling the supply of fuel to
the burner independently of the speed of the
motor. | IR o

90 -

05

41. In'a pbWer"system,'-lthe combination of .

a single source of liquid fuel supply under an

mitial -pressure, a- burner, a controllable

means for creating a forced draft on the
same, means for supplying fuel from said
sourcg to the burner at a definite pressure,

100

and means dependent upon the means for

~creating a forced draft for permitting fuel to
return from -the burner to the source when

- L

‘the latter means ceases operating.

105

42, In combination, a burner, a casing

therefor, a natural draft flue and a forced

draft flue communicating with the casing,
means for inducing a forced draft, means for
supplying fuel to the burner, and a means de-

draft which: increases the
burner at the time the forcec
operate, and relieves the pressure on the

Er'essure on ‘the

natural draft begins to operate.

vehicles, the combination of a burner, a
source of liquid fuel supply maintained un-
der an initial pressure, a pump and connec-

tions between the source and the burner for

supplying fuel to the latter at a high pressure,
a connection arranged to convey fuel from
the tank to the burner whén: the pump

endent upon the means for creating & forced
draft begins to

burner when. the forced draft cedses and the

19

110

115

43. In a power system_ for s*el'f-propelléﬁd . _

120

125

1dle or from the burner to the tank-when the
pressure on the latter is above that on the -
Tormer; means for creating. a forced draft on

tor, a throttle for controlling the supply of

the burner, and a means for _COHtrollng the
|'sa1d connection and thé means for creating

130



a8

fbrcéd draft so as to permit fuel to flow from |
the burner to the'tank‘simulta,neo;u'sly with

the cessation of the forced draft. .
44. In a power system for self-propelled

‘vehicles, the combination of a burner, a

source of liquid fuel supply maintained under

an initial air pressure,.a pump and connec-

- tions between the source and the burner for

10

15

a3

o

5

supplying fuel to the latter at a high pres-
sure for supporting a main flame, means for’
creating a forced draft on the main flame, a .|
~connection extending in shunt relation to the

pump to form a by-pass around the latter, a
valve therein which when open permits fuel
to pass to the burner at the pressure on the
source to maintain the flame in banked con-

~dition and when closed prevents the fuel de- |

livered by the pump irom by-passing, and
means for providing a natural draft for the
flame when in banked condition. - '

.. 45. In eombination,. a" burner, a conduit-
~connected therewith through which fuel is
supplied to the burner at a suitable pressure,
“a device employing fluid under pressure for

creating a forced draft on the burner, a source

of fluid pressure connected with said device, |
-and a manusally-controlled means for quickly
relieving the pressure on the fuel in said con-
duit while simultaneously cutting off the sup-
ply of fluid to said forced draft device..
-~ 46. In combination, a burner, separate

- means:which operate reciprocally to supply

fuel to the burner at differéent pressures,
- means for creating.a forced draft on the-
burner, and means which simultanéously in- |
terrupts the fuel supply of higher pressure |
and stops the forced draft and at the same
time opens the fuel supply. of lower pressure. | *-

}

- 908,487

47. In combination, a burner; separate = -
means which operate reciprocally to supply.
fuel to the burner at.different pressures,
means for creating a forced draft on the
burner, and means-which operates to stop
the forced draft-and to-simultaneously in- =
45

‘terrupt one fuel supply and open the other
thereby permitting the pressure on the
burner to be relieved at the time the forced .

draft ceases operating.. . S
48. In combination, 'a burnér, a casin

‘therefor, ‘@ natural draft flue and a force

draft flue communicating with the interior of

50

the casing, means for inducing a forced draft, =
means for supplying fuel to the burner, anda
manually controlled means which simulta- =

neousl
fuel su

49.

means for supplying fuel to the burner at
high pressure, means for supplying fuel at a

| lower préssure, and means comprising codp-
erating devices which simultaneously renders’
-.operative the means foj indueing a -forced
draft and the means for supplying fuel to the
_ Te: e rendering the
| means for supplying fuel at lower pressure
Inoperative, or vice versa. |

burner at high pressiure w

+ - =

- In witness whereof, 1 h&vé _
my hgnd-,_this;_lzth day of July, 1899,

- Witnesses: R
- - ‘BEvjamin B. Huour,
MaseL E. JAcoBson.

v ﬁegulates the forced draft and the
. Fn combination, a burner, a casing
| therefor, a natural draft flue and a .force
draft flue communicating with the interior of -
the casing, means for inducing a forced draft,

hereunto set

. HERMANN LEMP.
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