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o all whom it may concern:

Be it known that I, Cozrr L. E. MuzsLier,
a citizen of the United States, residing at
Joliet, in the county of Will and State of
1ilinos, have invented new and useful Im-
provements in Internal-Combustion Engines,
of which the following is a specification.

Une phase of my invention relates to the
supplying of air to an internal combustion
engine for mixture with the fuel, such as
gasolene, and may be utilized in connection
with the carbureter direct of an engine, or
in connection with the inlet manifold of an
-engine or in connection with the cylinder of

the engine to supply air to the latter, or in.

connection with a spark-plug, or in any
other desirable situation, my object being to
provide means controlling the inlet of air,
which will operate to preheat the air before
its entry into the structure wherein it mixes
with the fuel, and in connection with the use
of the invention in a spavk-plug or in any
other location where it is subjected to the
exploded charge, to provide against leaks
in the structure by accumulations of carbon
Between the valve and its seat.

Another phase of my present invention re-
Iates to spark-plugs equipped with a passage
which opens at one end into the interior of
the cylinder equipped with the plug and at
1ts oppostte end communicates with the at-
mospliere, the passage being provided with
an inwardly-opening valve-device operating
to permit air fo be sucked through the said
passage and into the interior of the engine
upon each suction stroke of the piston, it
being my object in connection with this
feature of my invention, to provide means
located at the inner end of the said passage
which will permit air to flow through the
passage into the interior of the engine, but
wwhich will prevent.entry of the burnt gases
into this passage.

Referring to the accompanying drawings
wherein my invention is shown as applied to
a sparkeplug:

Iigure 1 is a view in sectional elevation
of a spark-plug embodying my. invention,
showing the device in normal position, the
section being taken at line 1 on Fig. 4 and
viewed in the dirvection of the arvow. -Hig.
2 is a similar view of the air-controlling
valve structure forming a part of the con-
struction of Fig. 1, the parts of the valve
device being shown in one of the positions
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assumed thereby during the exertion of suc-
tion on the device. Iig. 3 is a similar view,
taken at the line 3 on Figs. 2 and 4 and
viewed in the direction of the arrows, show-
ing another position assumed by the parts of
the device during the operation of the en-
gine; and Fig. 4, a section taken at the line
4 on ffig. 2 and viewed in the direction of the
arTow.

The usual metal shell adapted to be
screwed at its threaded portion 5 into the
spark-plug opening in the head of the cylin-
der of an internal combustion engine, is rep-
resented at G, the lower inner end of this
shell ‘being provided with an electrode, or

sparking terminal 7, preferably formed of

t prece of wire bent 1nto the shape shown in

1g. 1 to provide a substantially vertically
disposed surface 8, for codperation with the
bposed surface of the lower end of the other
rode, or sparking terminal represented
The opening in the upper portion of the
61s of enlarged diameter, as represented
and presents at its lower portion an an-
v ghoulder 11 against which the lower
ouldered portion 12 of a tubular member
of insulating material, bears, with a gas-
t 14 interposed between these shoulders.

The member 13 above its shouldered por-
tion 12 is shouldered, as represented at 15,
this shoulder supporting a ring 16 of pack-
ing material, as for example asbestos with a
covering flanged ring 17. The upper end
of the shell § is internally screw-threaded for
veceiving a sleeve member 18, which sur-
vounds the member 13 and screws down upon
the ving 17, the engagement of the member
18 and the shoulder 11 with the intervening
parts as described, serving to hold the mem-
ber 13 in fixed position longitudinally rela-
tive to the member 6.

Extending lengthwise through the mem-
ber 13 is 2 tube 19 which is externally screw-
threaded throughout its upper portion, as
represented.  Serewed onto the lower end
of the tube 19 is a nut 20 which extends with-
in the enlarged portion 21 of the bore in the
member 13 and between which and an an-
nular shoulder 22 in the member 13, a ring
23 of packing is interposed. The upper end
of the tube 19 is surrounded by a washer 24,
which fits over the top of the member 13, and
gwo nuts 25 and 26 which are screwed upon
the upper end of this tube, the lower nut 25
serving, with the nut 20, to firmly hold the
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tube 19 in place in the member 13, and this
nut, with the nut 26, forming a binding post
for attachment thereto of one of the wires
leading from a source of sparking current in
accordance with common practice. The tube
19 below the nut 20 contains in its side wall,
opposed openings 27 which communicate
with the space 21 and consequently with the
interior of the cylinder of the engine to
which the spark-plug is applied. The elec-
trode 9 in the form of a rod, is secured in the
lower end of the tube 19, and slidably
mounted upon this tube between the nut 21
and its lower expanded e.xmwmt;, is 1 slees
28 forming a valve for the openings 27.
Surmounting the nut 26 is a plural-valve
air-controlling valve-device formed, accord-
ing to the prefenefl embediment of my in-
ventloa of a casing 127 which is screwed
upon the upper threaded portion 26* of the
nut 26 and contains valve-seats 29 and 30, a
pair of valves 31 and 32 colperating with
said seats, 1espectivelv. and another wvalve
operating through the upper end of the cas-
ing 127 as hereinafter described. The valve
proper 51, which is an inwardly - opuninw
check-vaive, is provided with a stem 83 rig-
idly secured to a stem extension 34, which
hag sliding fit in an opening 35 in the upper
end of the casing 127, the lower end of this
stem-extension being in the form of a cross-
head 36 to guide the valve 31 and its co0D-
erating parts in their movement as hersinaf-
ter deseribed, but permitting of the passage
of air from the top to the bottom of the cas-
ing; and the upper end of this stem-exten-
sion being of hollow form as represented at
37, with an opening in its upper end and a
series of relatively small openings 38 in its
side wall, which open into the hollow part
37, this portion of the stem forming the
above-referred-to valve operating through
the top of the casing. A spiral spring 39
surrounding the stem 33 and confined be-
tween the underside of the cross-head 88
and a partition 40 in the casing 127 and i
which the valve-seat 29 is contained, opexr-
ates normally to hold the valve 31 closed.
The valve 32 is slidably mounted on the
stem-extension 34 and is normally held at
its packed portion 41 against the seat 30, by
the action of a coiled spring 42 swrrounding
the stem-extension 34 and confined between
the upper surface of the cross-head 36 and
the under surface of the valve 32, the latter
being preferably formed with o depending
sleeve-extension 43 which cpposes an annu-
lar shoulder 44 on the stem-extension 34,
the spring 42 being sveaker than the spring
39. The parts of the structure just de-
seribed are so constructed and arranged that

in the normal positions thereof (¥ig. 1), the

openmos 38 in the stem- eXtﬂIISlO”l 34 e‘itend
bove the underside of the top of the casing
127 and preferably above the casing as

1,360,561

shown, and the springs 42 and 39 exert sub-»

stantially the same pressure.

In the operation of the engine equipped
with the spark-plug, the suction produced
in the cylinder of the engine upon its suc-
tion-stroke, causes suction to be exerted in
the valve-equipped passage in the spark-
plug, whereupon the valve 31, together with
its stem-extension 34 lowers in the casing
(I‘lcr 2), opening the latter to the suction
action referred to, which draws the air from
the casing 127 into the passage in the tube
19, thence out through the openings 27 and
th rough the lower end of the spark-plug
into the cylinder of the engine. Tn the low-
ering of the valve 31 as stated, the spring 3
compresses and the spring 42 elonga 1

QD

ates, h‘.v’;‘
Valve 32 remaining against its seat umﬂ the
openings 38 are lowered to such a pmm that
alr may enter through the portion 3T and
into the casing 197 above the valve 22,
whereupon the ]fztt

=

becomes unseated
against the action of the spring 42 (¥ig. 3),

due to the partial vacuum cmaued in the

casing 127 by the suction action of the en-
gine on the contpn of the casing as stated.
The duration of the suction of the engine
upon the contents of the casing 127 is mo-
mentary and the valve 31 and valve work-
ing through the top of the casing are so
proportioned and the springs so tensioned
that the valve 31 Closes before any air ex-
terior of the casing, can pass Levnnd the
valve 31 by divect COn’lInUﬂlCdtl’)h of this
part of the structure with the atmosphere.
In other words, the parts of the valve
structure are so proportioned and tensioned
that the effect of the suction exerted by the
engine on the casing 127, at each suction
qtloke of the engine, is to open the valve 31
for a sufficient 1ength of time only to cause
the air which enters the spark-plug and con-
sequently the cylinder, with each suction
stroke, to be air which was introduced into
the casing 127 immediately following the
previous suction stroke and enteris & the cas-
ing 127 by reason of the reduced pressure
created therein in the openin*v of the vaive
31. It will be noted from this that the air
which is drawn into the c**hndez nupon each
suction stroke is thus subiected to the heat
which is contained in the W‘ll]s of the valve
device and is to a degree preheated before
its entry into the main porhoq of the spark:
plug. TFurthermore, it may be stated that
an additional advantage resulting from my
invention is that should pnt*cleq of carbon
become interposed between the valve 31 and
the seat 29 of such volume as to render this
valve leaky, the disadvantages of direct
communication of the cvhnder with the at-
mosphere will nevertheless be overcome.
With each suctior stroke of the engine, a
charge of air will be drawn thr()uOh the
spark—plug and into the cylinder with the
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result of displacing the burned gases in the
lower end of the spark-plug and 1n the adja-
cent porticn of the cylinder, resulting from
previous explosions, thus minimizing the ac-
cumulation of carbon in the spark-plug and
cooling the lower end of the latter to pre-
vent premature ignition, the valve 28 by
reason of the force exerted against its lower
end, when explosions occur in the cylinder,
moving to a position in which it closes the
openings 27 and thereby aids in keeping the
tube 19 in clean condition.

While it is desirable to employ the valve
32, especially to prevent leakage, this is
not essential to the carrying out of my in-
vention as to certain features of the plural
valve-device, this valve may be eliminated,
and the control of the air effected by the co-

operating valve 31 and the valve which is

formed on the top of the stem 34.

While I have illustrated my improved
ralve-device ‘in connection with a spark-
plug, I do not wish to be understood as in-
tending to limit it to its use in this connec-
tion, nor do I wish to be understood as in-
tending to limit my invention to its embodi-
ment in a valve of this particular construc-
tion, it being my intention to claim my in-
vention as fully and completely as the prior
state of the art will permit.

What I claim as new and desire to se-
cure by Letters Patent is—

1. In an internal combustion engine, the
combination with a space which is subjected
intermittently to suction, of a passage in
communication with said space and com-
municating with the atmosphere, and valve-

- mechanism controlling the inlet of air into
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said passage under the said suction compris- -

ing an inner valve and an outer valve, said
valves being independently movable, and
means cooperating with said valves and op-
erating to hold said outer valve closed un-
til after said inner valve opens.

2. In an internal combustion engine, the -

combination with a space which is subjected
intermittently to suction, of a passage in
communication with said space and com-
municating with the atmosphere, and valve-
mechanism controlling the inlet of air into
said passage under said sucticn comprising
an inner valve and an outer valve, said
valves  being independently movable, and
gpring means codperating with said valves
and operating to hold said outer valve closed
until after said inner valve opens.

3. In an internal combustion engine, the
combination with a space which is subjected
intermittently  to suction, of a passage in
communication with said space.and commu-
nicating with the atmosphere, and valve-
mechanisni controlling the inlet of air into
said passage under said suction comprising
an inner valve and an outer valve, said valves
being independently movable, and spring

7

means codperating with said wvalves, said
spring cobperating with said inner valve
presenting ~ greater resistance than the
spring codperating with said outer valve.

4, In an internal combustion engine, the
combinaticn with a space which is subjected
intermittently to suction, of a passage in
communication with said space and com-
municating with the atmosphere, and valve
mechanism controlling the inlet of air into
said passage under said suction comprising
an inner valve having a hollow extension
containing a port in its side wall, a casing
codperating with said valve and through
an end of which said extension is slidable, a
spring tending to seat said valve, a second
valve at the outer end of said casing and
when in one position closing said port to the
interior of said closing, and a spring forc-
ing said second valve to closed position.

5. In an internal combustion engine, the
combination with a space which is subjected

<

intermittently to suction, of a passage in

communication with said space and commu-
nicating with the atmosphere, and valve-
mechanism controlling the inlet of air into
said passage under the said suction com-
prising a casing, an inner valve controlling
the inner end of said casing, an outer valve
in said casing, said valves being independ-

ently movable, means operatively connected

with said inner valve for opening said cas-
ing to the atmosphere beyond said outer
valve after sald inner valve has opened, and
means for forcing said valves to their seats.

6. In an internal combustion engine, the
combination with a space which is subjected
intermittently to suction, of a passage in
communication with said space and com-
municating with the atmosphere, and valve-
mechanism controlling the inlet of air into
said passage under the said suction compris-
ing a casing, an inner valve controlling the
inner end of said casing, the stem of said
valve having a shoulder within said cas-
ing and provided with a hollow extension
containing a port in its side wall, said
extension having sliding fit in the outer end
of said casing and said port, when said valve
ig closed, extending out of communication
with the interior of said casing, a spring
engaging said shoulder for holding said
valve to ifs seat, a second valve slidably en-
gaging said extension and seating against
the outer end wall of said casing, and a
spring engaging said second valve for re-
leasably holding it to its seat.

7. An internal combustion engine con-
talning 2 e i its eylinder wall for
commilnication of the interior of the cylin-
der with the atmosphere, a normally cloged
valve device in said passage constructed and

‘arraneed to open by the suction acélon of the
=) .

engine and permit air to enter said passage
and thence pass into said cylinder by said
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suction action and prevent escape of air

from sud passage to the a umos‘)hele, and a’

second valve Jocated Dbetween said frst-
namead wlve and the interior of said cylin-
der and controlling said passage.

8. An internal com buetm-l engine con-
mmmo a passage in its cylmder wall for
communication of the interior of the cylin-
der with the a mmf)sphe*' a valve device in

said passage constu neted and arranged to
open by the suction action of the engine and
permit air to enter said passage and thence
passnto said cylin wler by said suction action
and pz ent escape of alr from said passage
to the 'um“f‘oh ere, the jnner end of said
passage being in the foim of a tube h mving
its side wall ported, and an amovnatlcally

operating vals e between the e engine cvlinder
and said last-referred-to opening controlling
the latter.

An internal con

i’almno a passage 1
-
o1

bustlon engine con-
Lty eyl linder swall Tor
mzmnmlmtmu he interior of the eviin-
der with the atmosphere, a valve device in
sald passage constructed and arranged to
open by the suction action of the engine and
permit air to enter said passage and thence
pass into said cylinder by suction action
and pr@‘.'ent escape of air from said passage
to the atmosphere, the inner end of said pas-
sage helig in tlu form of a tube lmnno its
sicle wall ported and a slide-valve on said

sa1 ri

tube for controlling the povted portion
thereof.
10. An internal combustion engine con-
ning a passage wder \all

in its Vl
ymmunication of the interi
er with the atmosphere,
\1 passage constructed and

suction action
to enter said passage

ice in
anged to

WL o~
e

2o

ar
of the engine and
and thence
ss in‘a:o said ewlinder by said stetion action

bt bt

o
- D

id prevent escape of atr from said pr vksase
o the atmo S‘;ﬂ eve, the male“ end of said
LS80 ge being in the form of a depending
the with ifs side wall ported, and a slide-
.(.l\e mounted on said tube for controlling
a ported portion theveof.
11. In an internal combustion engine, the
combination with a space which is subjected
intermittently to suction, of a passage in

Rt

ot e
-

ol
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E
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communication with said space and com-
municating with the atmf)sﬁh\/:& and valve
mechanism con mhino the 11*.1@1; of uir into
sald passage under the suction comprising
a casing, an inner v valve and an outer v alu,

T‘d o.u 15 whereby, under the suction
“('uo sald outer valve maintains said cag-
ing closed to the atmosphere, until atter gaid

inner quvn, pens.
12. In an 1mernal combustion engine, the
combination with a space which is %mnﬂcfed

intermittently to suction, of a passage in
.communication vuh said space and com-
municating with the atmosphere, and valve

mechanism Lonu um‘u the infet of sir into
”'1(1 passage under the suction comprising
casing, an inner \qhe and an outer v

edi

o;)emtwd connected t<‘Lq ‘-L‘her: and ¢
anged as to cause said onter valve if) m vin-

t(nn said casing closed to the atmogphere,
until after said inner valve opens.
13. In an internal combustion engine, the

combination with a space wh hich is 5 1‘0)@019&
mtermittently to suction, of a passage in
communication with said space and com-
municating with the atmosphere, and valve
mechanism controlli 1g the n £ ouiz

said passage un ﬂor the snction i :
casing, an inne e having a stem and an
outer slide mh'n formed 01 sald stem and
controlling the admission of air to said cas-
ing, said valves

lpo S0 AT

¥ fay

arrang 3 cause

sal d outer valve to maintain said casing
closed to the wtmosphere until after said

1'-1111“" valve opens.
An internal combustion engine con-
0 ;)g a passage in its CVI‘.IM'G” wall for
communication of the exterior of the eylin-
dar wi h &hL aunosg dhere, a normally closed,
¢ valw ‘device in said pas-
1 arranged to open by
tion q@ the engine a

J

comstrig

ﬂ e suction ac and permit

air to enter said passage am Hhenep pass into
smd cylinder by gmd suction action and
‘prevent escape of air from said passage to.
the atmosphere, and a second ‘,ahe 190”01
]*etWﬂeP said first-mamed valve and the in-

evior of said cylinder and controlling said
passage.
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