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" No. 7'72,419

. Pa.tent'ed; October 18, 1904,

PaTeENT OFFICE.

'HERMANN LEMP; OF LYNN, MASSACHUSETTS, ASSIGNOR, BY MESNE
 ASSIGNMENTS, TO GENERAL ELECTRIC COMPANY,A CORPORATION

- OF NEW YORK.

CONTROLLING MECHANISM FOR FLASH-BOILER SYSTEMS.

SPECIFICATION forming part of Letters Patent No. 772,419, dated October 18, 1904,
o o | Appiida:tion 'ﬁlle‘ﬁ October 2, 1902. Serial No, 125,668, (No model.)

. To all whom it Y COTCETTL: -
Be 1t known that I, HerMaNN LEemp, a citi-
~zen of the United States, residing at Liynn,

' automobile is placed in the hands of relatively
unskilled persons. Hence anything which
tends to decrease the amount of thought re- 5o
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et

county of Hssex, State of Massachusetts, have

5 invented certain new and useful Improve-

ments in Controlling Mechanisms for Flash-
Boiler Systems, of which the following is a
specification. . - )

It has been proposed to operate flash-boiler

1o systemsemploying hydrocarbon-burners with

automatic water and fuel pumps the deliy-

—

el

eries of which bear a definite relation to each

* other. Insuch systems hand-controlled means

are soretimes provided to simultaneously reg-

rs ulate the effective deliveries of the pumps to

~ mobile or other system with which the appa- -

‘compensate for changes in load on the auto-

ratus 13 used, and the speed of the engine is
controlled by an independent and separately-

20 acting throttle. From the foregoing it is evi-

‘dent that such an arrangement calls for two

~ separate and distinct operations on the part

25 apparatus to meet the new condition. _
example, the throttle may be closed, or virtu-
~ ally so, as in coasting, and hence the engine

of the operator. This is objectionable because
the operator frequently forgets to adjust the
For

will consume little or no steam, and with the

- pumps working at full stroke, or any mate-
30 rial portion thereof, the supplies of water and .
- fuel will be greatly in excess of the require-

- ments.  Ordinarily the boiler system is pro-

vided with a relief-valve which discharges
back to the water-tank; butsuch an arrange-

35 ‘ment 1s unsatisfactory because it empties the
- boiler, and again the relief-valve is not in-

tended as a regulator, and the continued ac-

tion thereof or of any regulator similarly lo- |

cated causes the same to wear unnecessarily.

40 Another objection is the disagreeable noise

~ very careful to regulate the pumps each time
45 the throttle was moved or at such times as
. was necessary, the above objection would not

which 1s occasioned by the said action. An-
other great objection is the large amount of
tuel which is wasted. If the operator was

~ be so great; but unfortunately the average

quired by the operator and the number of

1mportance. Moreover, the system referred
to calls for a separate operation either by the
hand or foot, and in connection therewith 1t

must be remembered that the operator is sup-

necessary actions in maneuvering is of great

55

posed to steer with one hand, actuate the

throttle with the other, and apply the brake
when necessary with one foot and possibly -

work a foot-pump with the other on special
occasions. | I

The object of the present invention is to pro-
vide a controlling mechanism for the pumps

and the engine which is so organized and ar-
ranged that both devices can be controlled by

one handle, and this without thought on the
part of the operator other than that required

to control the speed of the engine.

A further object of my invention isto pro-
vide an organization wherein the power re-
quired to drive the fuel or water pumps, or
both, 1s automatically varied as the demand
tor fuel and water changes. - _ C

The features which 1 consider to be novel

| and my invention will be more fully described

and claimed hereinafter. * 3
In the accompanying drawings, which illus-
trate one embodiment of my invention, Fig-
ure 11sa side elevation of a controlling-stand
with certain of the parts in section.
1s & detall view showing the means for lock-

1ng the actuating-lever in a given position.

Kig. 3 is a section taken on line 3 3 of Fig. 1

Fig. 2

60

75

30

looking in the direction of the arrow. Fig.

4 1s a sectional view taken on line 4 4 of Fig.

1 looking in the direction of the arrow and
showing the cam for operating the throttle-

valve. TFig. 5isa sectional view taken on line
5 5 of F1g. 1 and shows the means for lock-

g the various parts in a given position. Fig.
6 1s a diagrammatic illustration of a flagh-.
‘boiler system arranged for operation with the

controlling mechanism previously referred to,

| and Fig. 7 is a plan view of a vehicle.
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Referring first to Fig. 6, a general idea will
be given of. the necessary requirements for
the controlling mechanism. 1 represents a
flash - boiler of any suiltable construction
wherein the water received from the pumps
is converted into vapor and said vapor super-
heated to the desired degree. 1 may, how-
ever, operate my system Wwith steam having
no superheat or the steam may be supelheﬂted
to a high degree. 2 represents a hydrocar-
bon-burner for heating the boiler, which 1s
sitnated in a fire-chamber formed by the boiler-
casing. Water enters the boiler-tube at the
lower end, and after passing through a part
of the coils enters a coil adjacent to the top
of the boiler, and from this point the course

 of the water, saturated steam, or superheated
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tor;

steam is downward. Such an ar rangement
serves to protect the boiler-tubes and ‘Llso tr-
nishes steam at the required temperature and
pressure. In the water-supply pipe is a re-
liet-valve 1, which is preferably piped to the
water-tank. Airisadmitted to the fire-cham-
ber through suitable openings. (Shown in
dotted lines.) Connected to the boiler is an
enginé 3, of any approved construction,which
1s connected by a chain or other suitable driv-
ing mechanism with the power-shatt 4. The
exhaust from the engine is conveyed to the
chamber formed in the top of the boiler-cas-
ing, where 1t 1s reheated and employed to cre-
ate a forced draft in the downwardly-opening
flue 1*. 1 have shown an engine as the mo-
but my invention in 1ts broadest aspects
embraces other forms of motive devices. The
power-shaft may be the shaft that propels the
vehicle or it may be a counter-shaft employed

only to actuate the pumps. In certain broad

‘aspects my invention contemplates the use of a
motor and a pump which are not mutually de-

pendent upon each other, with asingle control-
ling device for regulating the speed of the mo-
tor and the effective delivery of the pump. In
order to supply water to the boiler and fuel to
the burner, power-pumps 5 and 6 are provided.

These pumps are so proportioned that their
deliveries bear a fixed relation to each other.
Henceany change in the stroke of one of them
produces a correspondmg change 1 stroke of
the other. The pistons are connected together
byacross-head 7, which cross-head isconnected

tosprings 8,that normally tend to withdraw the

pistons from the cylinder. The cross-head is
connected to the side rods 9, and the rods are
connected at the opposite end by a cross-
head 10. This cross-head 10 is connected with
an eccentric-strap 11 by a flexible connection
12—such as a leather strap or a sprocket-
chain, for example. The eccentric-strap is
driven by an eccentric that1s mounted on the
driving-shaft 4. As the eccentric rotates it
tends to move the pistons into the pump-ecyl-
inders, and the sprmws 8 tend to pull them
out. The water- -pump 5 is connected to the
tank 5% and water is conveyed from the pump

72,419

to the boiler by the pipe 13. Attention 1s
particularly called to the fact that when the
outward movement of the pump-pistons 1s
limited by any means there will be a portion
of eachstroke of the eccentric whichis doing
no useful work. Hence the onﬂim or other

power-driven shaft is relieved of 1ts load for
a certain portion ot ecach revolution. The
shorterthe movementof the pistons the greater
will be the idle angular movement of the
power-shaft, and the saving 1n energy is cor-
respondingely increased.

The fuel-pump 6 is connected to the fuel-
tank 14, which tank can be placed under an
initial air-pressure by the air-pumyp 15. It 1s
desirable to place the tank above the burner,
so that fuel will flow to the latter by eravity.
Fuel from the pump is delivered to the
burner under increased pressure by the pipe
16. In the present 1 lustration the pistons
are the moving parts of the pumps and are
adjustable:; but 1t 1s obvious that ths condi-
tion can be reversed and the pistons held sta-
tionary and the cylinders moved.

In order to vary the strokes of the pumps
to compensate for changes in load on the en-
ome or to compensate for changes 1n steam
consumption due to variations in the erade
or load on the wvehicle, an adjustable abut-
ment or back -stop 17 1s provided for the
pumps.. I may employ separate abutments
for the pump-pistons instead of one if for
any reason 1t 1s desirable. In the present
illustration the bacl-stop or abutment takes
the form of a leather strap, one end of which
1s connected to the cross-head 7 and the other
end to the controller, as will hercinafter ap-
pear. I have found it desirable to male this
back-stop out of some flexible 1‘1‘1:1teri:1], not
only on account of 1ts flexibility, hut hecause
it forms a yielding abutment, and t iereby dis-
penses with the hanmuner-like blow which
would be occasioned 1t the abutment was rige-
idly held in position. Winding up this strap
decreases the length of the pump-stroke, and
unwinding it Increases the length of the
stroke. The supply of steam to the engineis
controlled by a throttle-valve 18, and to this
valve 1s connected arod 19, which 1s actuated
by a camon the controller, as will hereinafter
appear.

For starting purposes or for assisting the
power-pump on excessive overloads a manu-
ally - actuated water- pump 9" is provided,
which is connected 1nto the water-serviee and
is provided with suitable suction anddelivery
valves. The power-actuated and manually-
actuated pumps are so arranged that they can
be operated separately or simultancously.

Referring now to Kig. 1, 20 representsa con-

troller-casing which is suitably supported mn
The latter is designed to he
3L lﬂ-hm]\

1S pProvic
9,

.n-nlr.l-u'lj

the frame 21.
holted to a suitable part of the ve
The lower portion of the support
with a toothed ring-like projection

led
that 1s
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28, and to this lug is pivotally secured a stav—'
.rod 29, the latter beutwP connected to the throt- |
tle-valve to holditata
controlling-stand.

The controllmo‘ stand or cylinder 201is bored

20
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arranged to receive the ﬁno'er OT arm 23 FIO‘S
2 and b, that.is carried bV the a,(:uua,tlnﬂ-shaft
04. In addltlon tothisthe supportis promded
with a curved arm 25, which forms the lower
support for the Vertlcally extending stud 26.

The stud enters the shaft 24 of the controller’
and forms a guide or bearing for the lower

end. Sltua,ted between the arm 25 and the

lower end of the shaft 24 is a coiled extenslon— |
spring 27, which tends at all times to raise the
shaft 24 cmd torce the locking- -arm 23 intoone |
of the notches formed in the ring 22. In
order to release the finger 23 from the notches,

1t is necessary to force the shaft 24 as a whole

- downward, after which it can be moved to the
- right or left as the occasion demands

Se-

cured to the baok of the curved arm is a lug

1xed dlstance from the

centrallv to receive the shaft 24, the latter be-
1ng squared atits lower endin order to prevent
the locking arm or finger from turning there-

on. . Theé upper end of the shaft 1s promded -
_W1th a controller handle or lever 30, which

~when the finger 23 is released can be swung to

30

35

and fro as occasion demands to vary the steam
admission to the engine.

lower end of the shaft and prevented from

turning thereon by the. square surfaces is a

Wlndlnﬁ'-dl um 31 and to this drum is secured

forms the adjustable abutment for the pumps.
This 1s best shown in Fig. 3. On the lower

face of the wmdmw-drum is a cam-slot 32,

- Kig. 4, and with: the slot engages a roller 33

o

45

tlmt is carried by the throttle—aotu@tmﬁ' rod
19.  The end of the rod has a loop whlch en-

circles the sleeve 84 and is ouided in its lon- |

ﬁ'ltu_dmal movements therebv the slot 85 be-

ing of sufficient length to permit thereof.
Referrmo' to Hig. 4 1t will bé seen that when

the cam is rota,ted in the direction of t

- roller, impart longitudinal movement to the
- rod 19, that actuates the throttle-valve, after

55

- which the wor king surface of the cam is con-
© centric wit!

" throttle-val
~ duringthisportionof themovementof the cam. -
lexible connection 171s di-

N 1tS ceﬂtel of motlon Hence the
ve will remain in a fixed position

In other words, the

r ectly conneeted to the controller, while the rod
19 is connected through a lost- motlon device.

“Asthe partsare arran -‘J'ed the throttle-valve 18

-~ on the engine is closed and between the time

6'{_:3

65

the cam leaves the p081t10n shown and the time
the point 36 engages with the roller the throt-
tle-valve is moving from *‘oft ? to ‘‘full on.”

When the throttle valve is closed, the pump-
pistons are moved by the ad] usta ble abutment |
17 to a point where they are inoperative.
‘the controlling-lever is moved from. off to the |
iull on position of the throttle-lever they be-

As

-Mounted on the

L

he arrow |
1t will, until the point 36 reaches the cam-

steam being admitted to the engine.

sufll

O*in to move with short stroke at

a

“rst but
_ﬂradua,lhr increasing in length as the handle
1s rotated. After the cam-roller en gages with

the concentric portion of the cam the throttle- .

valve no longer operates: but the continued

~movement of the controlling-lever causes the.
strokes of the pumps to be correspondingly

and simultaneously increased. When the
roller 33 reaches the end of the cam-slot, the
pumps will be working at full stroke and the
throttle will he a,dmlttmﬂ* the mammum

amount of steam to the engine.

- From the foregoing it Wlll be seen that the

first movement of theﬁcontroller lever admits

steam to the engine, after which it withdraws

70

5

30

the back-stop fy om the pump-pistons so that

the eccentric on the power-shaft 4 can oper-

ate them. On the other hand, when the con-

trolling-lever is in the full—on position, the
first portion of its movement toward the off
position gradually cuts down the strokes of

the pump and finally decreases the amount of
Wlth )
flash-boiler system the supply of steam 18, SO
to speak tfrom hand to mouth, and the water
that is delivered to the hoiler is instantly

Hence any slight variation

corre%pondmo‘ly affects the operation of the
system. ‘The suppliesof water and fuel must

‘be so correlated that steam under the proper

| pressure and temperature will be supplied at
one end of the ﬂemble connection 17, that |-

all times. Such a condition is fulfilled by the
improved mechanism described.

It will be noted that the springs 8 are pull-

_' ing to a greater or less extent upon the ad-
_Justable a,butment 17 at ail times, and it is on

iaccount of this feature that the locking de-

vices pressing against the engine-spring 22
and the arm 23 is prowded In operating the
lever the handleis first depressed by an amount

24 and the controlling-lever upward.
In order to steer the vehicle, a lever 37 is
mounted on the controllmﬂ"-sta,nd and to this

‘are connected the wheels by means of a rod
38 and frame 39.

on the lower end of the vertically-extending

"The lever 37 is mounted

tube 40, and the latter is provided with a steer-—
1n0'—-lever 41, Fig. 7. The arrangement is

90

flashed into steam and superheated toa greater
or less degree.

in the amount of water delwered to the boiler

95

1 OO

105

clent to move the arm out of engagement
“with the notches, after which it can be 1 turned
to the right or lett as occasion demands. As
‘soon as the downward pressureis relieved the
coil compression-spring 26 will force the shaft

L IO

115

120 .

such that the operations of the steering and

“speed controlling and regulating mechanism

‘can take place w1thout 1nterfer1n0" Wlth each
other. =

In accordance with the pa,tent statutes I
havedescribed the apparatus which I now con-

sider to be the best embodiment of my inven-
tion; but I do not desire to be understood as

llmltmO' myself to the precise constriction

-shown, as it is merely 1llustmtwe the inven-

1_25__ )

130
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tion being capable of being carried out by |

other and equwalent means.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. Incombination, a boiler, amotor,a pump,
and a single controlling device which regu-
lates the motor and also the effective d ehvm \Y
of . the pump together at certain times and
only the pump at other times.

2. In combination, a boiler, an engine, a
throttle-valve, a pump, a controlling device,
and means connecting the controlling device
with the valve and pump for regulating both
in unison at certain times and only
at other times. | |

3. In combination, a boiler, an engine, a
pump driven thereby. a throttle-valve for the

-~ engine, means for regulating the effective de-

20

25
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the valve is relatively neutral
tain range of regulation of the pump by the

-hvery of the pump, and a smgle controlling

device which actuatesthe valve and said means
whereby the delivery of the pump varies di-
rectly as the valve varies the delivery of steam
within a limited range and independently of
the valve beyond said limited range.

4. In combination, an engine, a boiler for
supplying vapor thereto, a pump for supply-
ing liquid to the boiler, a valve for admitting
vapor to the engine, a regulator for varying
the effective delivery of the pump, and a man-

ually-actuated device for regulating the ac-
tion of the valve and the reg alator within dif-
ferent ranges of reguiation.

5. In combination, a motor, a pump driven
thereby, a regulator for the motor, a regu-
lator for the pump, and a single lever for op-
erating the regulators simultaneously within
a certain range of movement and for operat-
ing the pump-regulator independently beyond
said range.

6. In combination, an engine, a throttle-
valve therefor, a boiler for %upph 1Y vapor
to the engine, a pump, a single oper ating-le-
ver, and connections between the valve and
pump and lever which are so arranged that

during a cer-

lever.

7. In combination, a boiler, a fire-chamber
therefor, pumps for delivering liquid and
fuel respectively to the boiler and fire-cham-
ber In proportionate amounts, an engine, a
throttle-valve, and a single-handle controller
which actuates the thr ottlf-'--vfilve and varies
the action of the pumps in defi

nite relation to
the action of the throttle-valve under normal
conditions of operation, and varies the action
of the pumps independently of the throttle
under abnormal conditions.

8. In combination, a boiler, a fire-chamber
therefor, pumps for supplying liquid and fuel
respectively to the boiler and fire-chamber,
means whereby variable strokes can be 1m-

parted to the pumps, a throttle-valve, and a
single controlling-lever connected with the

the pump.

against the

772,419

valve and said means which 1s neutral 1n 1ts
action relative to the valve during a portion
of its movement and operates said means
throughout its entire movement.

9. In a motive device, a pump, a fiexible
driving connection between the pump and its
dnwno-—blnft an adjustable stop for the mov-
Ing part of the pump, and a single control-
ling mechanism for the motive deviee and the
bacl-stop.

10. In combmation, a boiler, a burner,
pumps for water and fuel, an adjustable stop
for the moving part of the pump, an engine,
a throttle - valve, a cam for operating the
valve, and a single lever for moving the stop
and the cam.

11. In combination, a boiler, a pump, a
means whereby the output of the pump can
be adjusted, an engine, a throttle-valve there-
for, a single handle for actuating the said
means and the throttle-valve through their
respective ranges of regulation in uncqual in-
tervals of time, and a lock for the handle.

12. In combination, a boiler, a pump, a
spring tending to separate the piston and
cylinder, an adjustable stop for the moving
part of the pump, an engine, a throttle-valve,
a single handle for operating the stop and
throttle, and a lock for the said handle.

13. In a controller, a shatt, means for mov-
1ne the shaft in one direction or the other, a
drum carried thereby, a cam formed on the
drum, and separate regulating devices con-
nected with the cam and drum.

14. In acontrolling-stand, the combination
of alongitudinally-movable shaft, a revolving
conty ollmu member supporting the sane, and
a lock w_hlch 15 moved mto and out of opera-
tion by the movements of said shaft.

15. In a controller. the combination of a

- shatft, a support therefor, a winding-drum, a

118 actuated
10 the parts

cam formed thereon, alever whie
by the cam, and a lock for holdr:
in a given position.

16. In a controller, the combmation of a
shaft, a support ther 0101 a winding -drun
sleeved thereon, a connectlon movable inde-
pendently of the shaft, a lever operated there-
by, a notched plate, an arm carried by the

shaft and arranged to be moved into and out
of engagement with the notches in the plate
as't lm shatt 1s moved longitudinally.

In combination, a pump, a valve, a
manually - actuated means for varyving the
strolke of the pump, a tension device acting
same, means for actuating the
alve, and a lock which 1s common to both of
sald means.

18. In combination, a boiler, an engine, a
throttle-valve, a pump, a regulator therefor,
a single operating-handle for the valve and
reoulator, and a lost-motion connectioca bhe-
tween the handle and the valve.

19. In combination, a boiler, an engine, a
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~ throttle- Velve a single-handle eentreller a | oine, and a smo'le handle which acts on the 10
B Varla,ble-etroke pump, a lost-motion connec- ﬂemble connection and the valve. '
- tion between the valve and the handle, and a | In witness whereof I have hereunto set my

direct operative conneetlen between the pump. hand this 261:11 day of September, 1902.

and the handle. HERM ANN LEMP

20. In combination, an enﬁ*me, a boiler, a *
burner, fuel and water pumps, a controllmo'- Wltnesses
‘stand, eﬂezﬂble connection between the stand | ~ Hexry O. WESTENDARP |
and the pumps, a throttle-valve for the en- DUGALD MGK MOKILLOP

]
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