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- Unrrep Statrs

PaTeENT OFFICE.

GEORGE SIWIPSON STRONG OF NEVV YORK N Y ASSIGNOR TO JOHN P.
. MURPHY, OI‘ PHILADELPHIA PEN\TSYLVANIA

CONTROLLING:MECHANISM FOR ENGINES.

SPEGIFICATION formlng part of Let’cers Pa,’sent No. 653, 268 dated July 10 1900

Apphcatmn filed November 14, 1899,

Serial No, 736 039, (Wo model)

- To all whom Tt may concerr:

1O

L5

Be it known - that I, GEORGE SIMPSON

'STRONG a citizen of the United States of

Amellca residing in the city, county, and
State of New York have 1nvented certain

new and useful Im plovements in Controlling

Mechanism for Engines, of which the follow- |

ing is a true and exact desemptmn reference
bemw had to the accompanying drawings,
Whlch torm a part thereof.

My invention relates to that class of (3011-'
trolling meehamsm for engines in which the’

contwl 13 effected by ehanwmw the eccen-
tricity of a crank-pin or eccentr10--—-such for
instance, as described in my patent for powel-
tI‘ELDSIIIIttII]ﬂ‘ mechanism, dated November 21,

1899, No. 637,297
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consists,

The object of my invention is to provide a
simple and powerful controlling mechanism
for shifting the crank-pin; cmd my invention

ervoir and stored under pressure in what may
be called an ‘““accumulator,” the accumulator

being connected with the actuating mech- |
anism for the crank-pin, valves bemg pro-

vided whereby connection can be made be-

tween such mechanism and the aecumulator

or between such mechanism and the reservoir.

My invention further contemplates the cut- !
ting off of connection between the reservoir |
and the pump when a determined amount of

fluid has been stored under pressure, and also

the combination, with the general system in- |

dicated, of brake setting mechamsm arranged

- to estabhsh onnectlon between the pin-ac-

40
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tuating mechanism and the reservoir inde-

pendently of the first-mentioned mechanism

accomplishing the same function.
~Thenatureof myimprovements will be best

-understood as described in connection with

thedrawingsinw h‘lCh theyare illustrated and
in Whlch-—*—-

Figure 1 is a s1de elevation of an cLIILOlIlOf
bile vehicle provided with my improved

mechanism. Fig. 2 is a plan of the gas-en-
gine used in connection with the automobile
Vehlcle Fig. 3 is a longitudinal section
through the pump and pump-actuating mech-

enelally speakmg, in prowdmo- 2.
- pump constantly actuated when the engine is
in use and whereby fluid is drawn from ares-

| 4. Fig. 4 is a front view of the pump,paltly
Fig. 5
is an end view of the reservoir and accumul-

in sectlon on the line 4 4 of Flﬂ' 3.

lator, partly in section on the line 55 of Fig.

6. Fiﬂ‘ 6 1s a longitudinal sectional view

55

throuwh thereservoirand accumulator, taken

as on the ir regular section-line 6 6 of Flﬂ‘ 0.
Fig. 7 i8 a side elevation of the valve-casing

f01 ming a part of the conduit connecting the 60

.accumulator and the mechanism for actuat—'

ing the crank-pin, shown together with the
valve-actuating levers.

Fig. 8 is a sectional:
i view taken on the line 8 S of Fig. 7. THig. 9

18 a cross-sectional view taken on the hne 99. 65

of Fig. 8. [Fig. 10 is a plan view of the de-
vice used for setting the brake and sunulta-
neously opening 13]1@ connection to the reser-
voir; and Fig. 11 is a side elevation of the
same mechambm part]y in section on the
line 11 11 of Fig. 10

A indicates the body of the automobﬂe ve-
hicle; B, the running-gear; C, the gas-engine
suppor ted on the r unmng-gear preferably by
means of springs, as indicated in Iig. 1 of the

drawings.

C' indicate the cylmders of the gas-en-

70

75

gine; C¢, the solid casting in which the ad- -

mission .:md exhaust ports are formed; C3, the
cam-boxin whichare situated the cams Whmh
0pemte the valves. -

Ctis a rock-shaft actmted by a governor
(indicated at C°) and operating in shdmn* rods
C® which operates to shift the p051t10n of the
cams actuating the valves.

C'is a casing mclosmn‘ means for. starting
the engine. |

80-

83

D 1ndlcates the 01“&111{ shaft of the enn*me, .

the cranks being indicated at D' D', d indi-
cating the ehannel or conduib formed throu oh

the erank-shafb and cranks and by means of

‘which fluid under pressure is introduced to

the mechanism contained in the fly-wheel E-
and by means of which the eecentlmlty of

| the erank-pins (mdwatefi at E) i is changed at

will.
I is a bracket havmﬂ* an e;‘s.tensmn I

which is formed a channel f, connecting mth

the channel d and with a conduit, (mdlcated
at M5.)
G is a rotating shaft actuated by the crank-

anism, taken as on the section-line 3 3 of Fig. | shaft and eonnectmo‘ through a mnwersal

90

95"

100
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joint G’ with a shaft contained in the box C3 | and connecting, as shcwn, with the chamber

and to which shaft the valve-actuating cams
are attached.
All of the above features are with respect to

my presentinvention old and need not there-
fore be further shown or described in detail.

H and H', Fig. 1, indicate connecting-rods

extending from the crank-pin E' on opposite
sides of the rear axle H* and connecting to

the levers i and A', with ¢luteh dewces actmn‘
on the axle H-.

I indicates a braking-drum secured to the |

axle H?; I', a brake- band placed around said
drum and connected through a lever I°, con-

necting-rod 17, to a foot-lever I°, pivoted as
shown at I°

opening J' and outlet- opemno' J2 in which

outlet-opening is formed a plug- velve casing
(indicated at J° J3 and J% indicating the

- parts on Opp051te sides of the casing.) From

3C

35.

40
~exit of fluid through the same passages.

~extending outside of the accumulator,

50.

55-

6o

by side with the reservoir-cylinder.

to the bottom of the reservoir, but would
mention that this pipe is only necessary be-
cause of the position of the reservoir as indi-
cated in the drawings. If the reservoir were

reversed in direction or laid on its side in-

stead of supported in an upright pO‘SlthI] the
pipe J® would be omitted.

K is an aceumulator- cylmdel secured side
K'is the
outlet-openingleadingfromsaid acecumulator;
K=, theinlet- -openingleading into the accumu-
latcr this inlet-opening having a valve-con-

trolled passage K3, connecting it with a pipe-
coupling chamber K4, the valve being nor-

mally seated by means of a spring, as shown,
so as fto admit fluid to the accumulator
through the passages K* K*, but prevent the

K" indicates a piston working in the ac-
cumulator-cylinder and normally pressed up-

ward by means of a powerful spring, as indi-
. cated at K7,

K*1s a rod connected with the piston and
as
shown.

L. 18 a valve-plug working in the casing J°
and acting to open or close the exit-passage
through the ports J° and J%4 It is actuated
thrcun'h a spindle L’ (shown in Fig. 5) by a

connecting-rod 171 ccupled to the end of the
rod K°, and it will be obvious that as fluid ac-
cumulates in the accumulator I and presses
the piston K°® downward said motion of the

piston -acting through the connections de-

seribed will rcta-te_ the plug L gradually, cut-
ting off the passage through it until at a de-
termined point the outlet-passage from the
reservolr is entirely closed. On the other
hand, as fluid is drawn from the acecumulator
and the piston K’ movesupward in it the plug-
valve will be turned so as to again open the
passage leading from the reservoir.

]

‘ber P% of the pump P
necting-rod I°, bell-crank lever I* I°, and con- |

“and M?>.

‘side of the casing.

‘and PY¥ with the pipes M* and M-,
eccentric secured and turning with the shaft
M is a pipe leading from the accumulator | G. P is an eccentrice-strip having attached

N’ in the valve-casing N.
M'1is a pipe connecting with the inlet-open-
ing J' of the reservoir and leading to the cham-

ber N® in the casing N.
M°is a pipe leading from the chamber N>

in the casing N-and ccnnechng, as indicated
in Figs. 1 cmd 2, with the bracket extension
F’ and through its channel f with the channel
d, leading to the crank-pin-actuating mech-

anism of the fly-wheel E.

M*isa pipeconnecting with the outlet-open-
ing J*, leading from the reservoir to the cham-
(See 1rig. 4.)

M° is a pipe leading from the chamber P°®
of the pump P to the mlet-cpenmﬂ' K* K~ of

the acecumulator.
J is a reservoir for fluid, having an inlet- |
chamber Q' of the velve -casing Q, (see Figs.
10 and 11,) and M"is a pipe 1eading from the

M¢ is a pipe leading from the pipe M2 into

chamber Q° of the casing QQ to the pipe M%, as

‘shown in Fig. 1.
the port J%, I have indicated a pipe J 5, leading |
‘shown in detail in Figs. 7, 8, and 9.
formed chambers N’ and N%, which form part

The valve-casing N, referred to above, is
Init are

of the conduilt, comprising also the pipes M
7' indicates a valve-seat in the pas-
sage connecting the chambers N’ and N?, and

n°avalve seated in the passage connecting the
chambers N*and N°.
‘seated in »’ and held to its seat by a spring

N*1is a valve normally

N¢, said valve having a spindle N°, which ex-
tends downward through a stuffing-box and

‘projects beyond the casing N. NTis a valve

normally seated on the seatn®, held to its seat

by spring N? and having a spindle or rod N3
-extending through a stufﬁnﬂ -box to the out-
Oisa pwot—-pm te which
-are secured on oppcsite sides the rock-levers
0" and O*, resting normally in contact, or sub-
@ Stgmtially so, with the valve-spindles N° and
- N&,
~and by means of which the rock-levers can be
turned in one direction or the other.
‘mallythe valves N*and N7 are seated. When
it is desired to open the valve N4 the lever
O%is moved toward the right in Fig. 8, press-
ing the rock-lever O’ upward against the spin-
-dle N°and raising the valve from its seat, the
valve N7 remaining closed. When, on the
other hand, it is desired to open the valve N7,
the lever O® is moved toward the left.
lever L*, (see Fig. 6,) which by medns of a |
‘inder P? of which is connected by arms P? P?
with boxes P’ P/, secured on the shaft G. P*
‘1s a chamber opening into the bottom of the
‘cylinder P? and ccnnectmﬂ* through valve-
seated passages p°and p° S with an inlet-cham-
‘ber P°and an outlet-chamber P°.
seated passage p° is
~which opens inward, but not outward, and the
valve-seated passage p°with a valve P°, which
opens outward, but not inward. The cham-

O3 is a valve-lever secured to the pin O

P, Figs. 1, 2, 3, and 4, is the pump, the cyl-

The valve-
fitted with a valve P7,

bers P° and P° connect through passages P’

Pilis an
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toit aconnecting-rod P, which in turn works

the plunger P, operating in the ¢ylinder P°.

Referring now to Figs. 1, 10, and 11, valve- |
casing Q is placed in immediate juxtaposi-
tion to the rock-shaft I° to which are at-

tached the levers I* I5, and which, together |
with said levers, makes upa bell-crank lever.

The casing is divided into chambers Q' and
Q% connected by port Q°and connecting, re-
spectively, with pipes M® and M". The port
Q?®is normally closed by a valve Q¢ from

which extends a valve-spindle Q°, having se-

cured to its end a yoke-piece Q°, the arms Q7
and Q? of which lie, respectively, above and
below the rock-shaft I°. The yoke-piece has
also a laterally-projecting arm Q’, against |
which rests a cam Q' seeured to the rock-
shaft I°, and which when said rock-shaft is
rotated to the left pressesagainst the arm (),
pressing it and the rod Q° inward and open-
ing the Valve AL -

The operation of the mechanism may be
described as follows: The engine (indicated
at C) being in operation, the normal position
of the crank- -pin K’ is at ‘the center of the fly-
wheel E, so that no motion is imparted by it

to the (3011nect1nfr rods H and H' and the

clutches actuated by said rods and by which
the rear axle H?isturned. The operation of
the engine, however, causes the shaft G to
revolve, rotating the eccentric P! and oper-
ating the plunger of the pump P.  The pump
bemﬂ* thus in operation, fluid is drawn by
1t from the reservoir J and forced through the
connections already described into the ac-

cumulator K, this continuing until the pis-
ton in the accumulator has moved through
the determined distance at which ifs connec-

tionscut off the connection between the pump
and reservoir by meansof the plug L. After

this is accomplished the pump continues in

- 45

operation, but no longer draws fluid from the
reservoir or forces it into the accumulator.
It being desired to start the vehicle in oper-
ation, the operator moves the lever O°in a
direction to open the valve N% whereupon the
fluid - pressure in the accumulatm passes

 through the pipe M and chambers N’ and N?

50

55

60

and pipe M3 into the channel d, and thence
to the mechanism which forces the pin K
away from the center of the fiy-wheel, The
extent to which the pin is moved away from
the center is regulated by the length of time
during which the valve N* is kept open, and
when sald valve is allowed to close the pres-
sure fluid remainingin the conduits will hold
1t in the position it has been moved to, sub-
jeet only to what leakage may oceur through
the valves and conduits, slight touches of the
lever compensating for such leakage. When
1t is desired to move the crank-pin toward the

~center, the lever O° is moved in the opposite
d1reet10n 50 as to open the valve N, where-

upon the pressure fluid passesfrom the cham-
ber N? into the chamber N°® and thence
through the pipe M’ into the reservoir, clos-

| further movement of the elanbpih toward

'|

termined point, a

i

1

its center. For emergencies and where it is
desired to stop the vehlele with great prompt-
ness the operator presses on the foot-lever I3,
applying the brake through the mechamsm
already described and mmultaneously open-

ing the connections Mf and M7 between the
‘pipes M? and MY the by-pass connection

opened by the valve Q at once releasing the
pressure holding the cmnk—-pm away from its
center, permlttmﬂ* the pressure fluid to flow
freely 0 the reservoir.

‘Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, 15— |

1. IIydlauhc mechanism for shifting the

position of a crank-pin comprising, in 00111-'

bination, an accumulator and a reservoir for
liquid not under pressure, a constantly-run-
ning pump arranged to draw liquid from the

‘reservoir and force it into the accumulator,
a device operated by the fiuid in the accu--

mulator acting to cut off and open the con-
nection between the pump and reservoir as
the fluid rises or falls with reference to a de-

ism acting directly on the crank-pin, a valve-
controlled passage leading from said conduit
to the reservoir, and Valve-actuatmg mech-
anism for opening said valves at will.

2. Hydraulic mechanism for shifting the
position of a crank-pin comprising, in- com-

bination, an accumulator and a reservoir for

70
75

30

00

valve-controlled conduit
leading from the accumulator to the mechan-
95

100

liquid not under pressure, a constantly-run-

ning pump arranged to draw liquid from the
reservoir and fm ce 1t into the aceumulator,
a device operated by the fluid in the accu-

105

mulator acting to cut off and open the con-

nection between the pump and reservolr as
the fluid rises or falls with reference to a de-
termined point, a valve-controlled conduit
leading from the accumulator to the mechan-
ism acting directly on the erank-pin, a valve-
controlled passage leading from said conduit
to the reservoir, valve-actuating mechanism

for opening said valves at will,’a by-pass con-

necting the suction-pipe of the pump and the
pipe leadmw from the accumulator, a valve
in salid by-pass, a brake for cheekmg the mo-
tion of the mechanism actuated by the erank-
pinand brake-actuating mechanism arranged
when operated to open smd valve.

3. Hydraulic mechanism for sh1f131110* the
position of a crank-pin comprising in combi-

11O

II5

120

nation an accumulator and a reservolir for

liquid not under pressure, a constantly-run-

ning pump arranged to draw liquid from the
reservoir and force it into the accumulator,

a device operated by the fluid in the accu-

mulator acting to cut off and open the con-
nection between the pump and reservoir as
the fiuid rises or falls with reference to'a de-

nected valve-chambers N’ N*and the pipe M?

leading from the accumulator to the mechan-

ing it “Wwith the valve N7 checking at once the | ism aetmﬁ* directly on the erank-pin, a valve-

125

130
termined point, a conduit comprising the con-
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- controlled port connecting the chambers N’ |

and N* and a similar valve controlled port,
connecting chamber N?® with the reservoir,

normally- seated valves N* N7 for controlllnﬂ‘

sald ports, each having actuating-rods as

N° N8, rock-levers O' O* secured towethel and |
restmn‘ substantially in contact WIth the rods.

N3 N8 and a leverfor actuating the rock-levers

and through them the Valves N4 N7,

GEORGE SIMPSON STRONG.

Witnesses:
CHAS. . MYERS,
D. STEWART.
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