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~ Be it known that we, Groraems HuNrr
ErRE GEoreEs UNNE, and
J ULES SALMSON, respectwely
citizen of Irance, subject of the King of
Sweden, and citizen of France, residing at-
Blllancmlrt |
~ Seine, in the Republic of France, have .m-:”
~the spring is drawn toward the cylinder and

aes Moulineaux,

- vented new .md useful Impro*rements 1N
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Valve-Springs, of Wthh the following 1s a

Tcation.
"This inventio

more particularly to springs adapted to re-
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~ turn to their seats the valves of explosion

engines. In engines of this type actually in

use, stoppages r equently occur which are
very dangerous when the engines are mount-
ed on aeroplanes since they may cause the
These stoppages may be
~due to the defective operation of the valves -
caused by a molecular change in the mate-

machme to Tall.

This

rial constituting the recoil springs.

invention removes all these disadvantagesas
‘the effective parts of the improved Springs

are at some distance from those portions of

the engine which are liable to heat or an-
‘neal the Springs, Whereby the latter always
‘retain their elasticity. | . _

According to the mventmn,, the springs
are formed . each’ by a steel wire wound in
“such a manner as 1o form one or more elas-

tic coils remote from the parts of the enﬂ‘me

~which are liable to heat them.
The present application is a division-of
our copending application Serial N umber;

637011, filed I‘v_hr'ch 29, 1912,

The mventlon 18 1llustmted by way of

example, in the wccomp&nymﬂ dmwmg 1n

which— -
Figure 1 is a vertical sectltm %long the -
line A—A, Fig. 2, through one end of an
engine cyhnder showmo in side elevation
a valve and 1ts sprmg,, I‘lg 2 1s a corre-

gponding plan view.

o0

~The admission and e\ha,ust Valves a Z) '
are each returned to their seats by a springc
formed of a steel wire bent back at its mid- -
dle portion in such manner as to form an
eye or loop ¢' through which the corre-

The o
'mems tor closmg sald valve, said means

sponding valve stem d or f extends.
loop ¢* 18 held against upward movement by

a cotter g. The two parts of the ere at

. ':Sp'e'ciﬁcation ef LEttérS Pa’te'nlt o

- Patented Sept. 28,1915,

relates to m.lve Springs and:

valve,

“valve,
" formed of an 1ntegral strand hamnﬂ' inter-
mediate oppositely wound co-axial cmls re~

mote from the valve, intermediate arms ex-
tending from adj acent parts of said coils,

- respﬂctwely, and bent to form a loop engag-
ing said valve stem, and terminal arms frie-
"tlonally engaging the lugs pre:)]ectmw from f._
the -

mvmed am’l 1:1113 apphcatmn filed November

%11911@0 ’?33 f@ﬁ

- both sides of the loop ¢* are coiled in 1i1verse |

directions at ¢® 1n such manner as to form a

“double spring. The extremities ¢® of the 55
-~ wire are held by a metallic plate 2 which. =
) of the cor-

rests on the bOX Or Casing % or j
responding valve and is pI‘OVlded with two
lugs #* intended to retain the ends of the
wire. When the valve opens, the loop ¢* of

‘the coiled parts ¢? of the spring are slightly
- wound up so that the reaction of said coiled

‘ 0 -

parts will cause the valve to close when the

torce which tends to open the valve ig re-
“The spring thus formed has the
- adve mtwe that its eEectwe parts ¢® are at -
some chstance from those portions of the en-
glne whlch are liable to heat or anmeal the

. spring.

moved.

elasticity.
Having now degcmbed our

by Letters Patent is:

. In combination, a valve havmcr a Pro- -
_]eetmo stem, and means for closmcr said
said means comprising a spring -

formed of an mtecrral strand havi

ng inter-

‘mediate Oppos;ttely wound coaxial coils re- -
1mote from the valve, intermediate arms ex-
tending from adjacent parts of said coils,
- respectwely, and bent to form a loop engag-

mventmn
what we claml as new and de51re to secure-:__
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Thig Sprmw thus always retains 1ts 70

1ng said valve stem, terminal arms tensioned

| by engaﬂement with the casing of said valve,
~and means for retaining sald loop 1n posu-—
tion. - -
2. In CGIIlbl'ﬂ‘lthIl a. valve havmg a pro-—
- Jecting stem and luos projecting from the

valve casing, and means for closmg said
said means comprising a spring

valve casing.
3. In combmatlon, a valve havmg 8 Pro-
jecting stem, a pin passing through said

stem at right-angles to its axis, a valve cas-
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ing hfwmg 1110'5 projecting therefromj and

compmsmg 2 sprmg formed of a strand hav-
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& amen

o mtermedmte oppos:ttely wound CO- amel ‘names to th1s 5pe01ﬁcet1011 in the presence of 10

5
coils remote from the valve, intermediate two subscribing witnesses.
~arms extending from ad] acent parts of said x. " GEORGES HENRI MARITS ANTON
_ _eells, _respeetwely, and bent to form a loop " PIERRE GEORGES UNNE.
engaging said valve stem and pressing - EMILE JE AN JULES SALMSON.
aO'amst “said pin, and terminal arms ten- o
smned by frletlonelly engaging the luos pro- Wltnesses .
jecting irom the valve casing. I ANTOINE Liavux,
I11 testlmony where(}f we have 10‘11ed our. Hawsox C. Coxn

Cop1es of this patent may be obtamed fer ﬁve cents each by addressmg the “ Cemmu.ssmner of I’atents
| Washington, D, ¢ S o -
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