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1 
The invention relates" 

pression relief with automatic lock‘ release or the 
like. . ‘ 

The primary object of the invention is the pro- ' 

to a lock release device, 
‘and more especially to a starting device, com 

2 Claims. (01. 123-182) 

vision of a device of this character, wherein an ‘ 
exhaust valve of the engine is held open by a cam, 
which ‘is operated, either- mechanically or ‘hy 
draulically from a pilot-pit or‘otherwise, so that 
any oil or excess gasoline can be‘ forced out of the 
combustionv chamber, into the ‘ exhaust system, 
thus a pilot can “release the exhaust valve ‘in the 
lower or inverted cylinder orv cylinders, for turn 
ing the engine over with the starter and exhaust 
liquid, then turn on ignition, to effect ‘a-‘take-off “ 
[of the craft, without damage to the engine. 
Another object of the invention is the provision 

of a device of this character, wherein the spin 
ning of the propeller by hand for the starting of 
the engine is eliminated, and damage to the latter 
is avoided through the presence of liquid within 
the cylinders of such lengine resultant in a liquid 
lock therein, the device being of novel construc 
tion and is unique in its purpose. 
A further object of the invention is the pro— 

vision of a device of this character, which is 
simple in construction, thoroughly reliable and 
e?icient in operation, readily and easily con 
trolled and ‘operated, possessed of few parts, 
strong, durable, and inexpensive to manufacture 
and install. ' 

With these and other objects in view, the in 
vention consists in the features of construction, 
combination and arrangement of parts as will 
be hereinafter more fully described, illustrated in _ 
the accompanying drawings, which show the pre 
ferred embodiment of the invention, and pointed 
out in the claims hereunto appended. 
In the accompanying drawings: 
Figure 1 is a fragmentary side elevation of an 

aircraft radial cylinder engine, showing the de 
vice constructed in accordance with the invention 
applied and in one position. 
Figure 2 is a top plan View, partly broken/away. 
Figure 3 is a view similar to Figure 1, partly 

broken away, and showing the device in a re 
leasing position. ' 

Figure 4 is a schematic outline of an aircraft 
with the device partly in elevation and partly in 
section in working position therein. 

Similar reference characters indicate corre 
sponding parts throughout the several views in 
the drawings. 

Referring to the drawings in detail, the air 
craft A which may be of any standard construc- . 
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tion‘, has equipped, therewith, the usual power 
engine, 'oneof its cylinders beingdenoted’at l0, 
the‘exhaustvalve therefor at Ii, and the valve 
‘rocker at i2, respectively,,,these adjuncts, being 
of the ordinary well-known construction ‘and in 
arrangement thereof, The liquid lock, release 
device constitutingthepresent invention will be 
hereinafter fullydescribed. “ , 
The liquid lock" release device in accordance 

with the invention comprises, a release lever l3 
mounted, ‘or ‘straddling’ the ‘exhaust valve rocker 
box 54, it being supp-orjtedjto extend throughthe 
rockerbox'cover' l5 and by‘ja pivot [6, has con 
nection‘ with, crank arm I‘! ?xed, to‘the stub 
shaft [8 of a vertically swinging cam l9; whichis 
‘adapted for pressing‘upon the roller contact '20 
of the valve rocker 82 when operating in- one 
direction, for opening the valve H, and thus 
release the liquid lock within the cylinder l0. 
The lever or plunger i3 is operated through piv 
otal connection 2| with a bell-crank 22, swing 
ingly supported at 23 without the rocker box I4, 
as best seen in Figure 201’ the drawings. 
The bell-crank 22 is pivoted at 24 to a throw 

pitman 25 having break-joint connection 26 with 
the stem of a piston 21 within a hydraulic cylin 
der 28, its ?uid line 29 being in communication 
with a master hydraulic cylinder 3!}, which has 
the force piston 3| thereof operated by a foot 
pedal 32 conveniently located within the craft A 
in its cock-pit adjacent to the pilot seat 33 
within the same. 

Also connected to the lever or plunger I3 is a 
manually operated mechanical control, which 
comprises a pull cable 34, trained over guide 
pulleys 35 and connected to a throw stick 36, 
within the cock-pit, as clearly shown in ‘Figure 4 
of the drawings. The bell-crank 22 is reversely 
set by a coiled spring 31 connected as shown in 
Figure 2 of the drawings. In event that the hy 
draulic operation of the device fails, then the 
pull cable 34 can be manually operated for the 
lock release within the engine. Both the hydraulic 
operation and cable operation are controlled from 

v the cock-pit of the craft, the mechanical opera 
tion‘being a safety or emergency in case the hy 
draulic operation does not occur. 
The purpose of the device constituting the pres 

ent invention is to enable the draining or ex 
haust of any oil that may ‘be trapped in the com- f 
bustion chamber of a cylinder of the engine’ 
through the exhaust system by holding the ex 
haust valve free from its ‘seat, by remote control 
from the cock-pit of an aircraft. 
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What is claimed is: 
1. In an internal combustion engine of the 

compression type having an exhaust valve spring 
pressed to a closing position, a valve rocker de 
vice for opening the valve and a push rod means 
for operating said valve rocker device, a mech 
anism for holding the exhaust valve open inde 
pendently of said push rod means comprising in 
combination‘ a stub shaft pivoted ‘onth‘e engine 
adjacent one end'of the valve rocker and parallel 
to the axis thereof, a cam member secured to 
said shaft and adapted to engage an end of the 
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valve rocker device to hold the same inma posi-v 7‘ 
tion to open said exhaust valve, a leverrattagched 
to said stub shaft, a bell-crank lever,‘ ‘means piv 
otally mounting the same on theengineior oscil: 
lation about an axis parallel to said stub axis, 
a link pivotally connected to ‘said 'lever'and'to one ' 
end of said bell-crank lever, spring means cone 
nected to the engine and to said one end of said 
bell-crank leverfor returning saidbell-crank and 
levertoa'n initialpos'ition to cause said cam mem 
ber to ride o? the valve rocker device, and a 
cylinder, a piston slidable therein 'and having 
‘a piston rod; a connecting rod‘pivote'd to the‘ other 
‘end of said‘bell-‘c'rank‘lever and to said piston 
rod, 'a' foot-,operatedhydraulic mechanism con 
nected to said cylinder for actuating the piston 
therein, a ?exible member connected to said one 
end'of ‘said bell-crank lever for actuating the same 
independently of said‘hydraulic mechanism. 

2. In an internal combustion engine of the 
compression type having an exhaust valve spring 
pressed to a closing position, a valve rocker de 
vice for opening ‘the valve and a push rod means 
fo'r'operatlng said valve rocker device; a mecha 
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nism for holding the exhaust valve open inde 
pendently of said push rod means comprising in 
combination a stub shaft pivoted on the engine, 
a cam member secured to said stub shaft and 
adapted to engage the valve rocker device to hold 
the same in a position to open said exhaust valve, 
a lever attached to said stub shaft, a bell-crank 
lever pivoted on the engine, a link pivotally con 
nected to said lever and to one end of said bell 
crank lever, means associated with said bell-crank 
lever and the engine for opposing movement of 
said bell-crank in a direction to cause said cam 
member. to actuate the valve rocker, a cylinder, a 
piston’ slidable therein having a piston rod, a 
connecting rod pivoted to the other end of said 
bell-crankievcr and to said piston rod, and a 
hydraulic mechanism connected to said cylinder 
for actuating the piston therein. 

JAMES F. WRIGHT. 
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