2,602,703

July 8, 1952

H. G. CAMNER
FUEL INJECTION VALVE

Filed Sept. 15, 1948

7
J \\\\

7////,///%///

r///g/,f///

ﬁﬁfze \
luWN\\\\\ 2

il ] |ER=Z
\\uﬁw\%&v/\\\\

/E\\\\

INVENTOR.

HILDING GUNNAR CAMNER

BY

M oo

ATTORNEY




Patented July 8, 1952

2,602,703

" UNITED STATES PATENT OFFICE

- signor-to-Aktiébolaget Atlas'Diesel,'Sickla, near
a corperation.of:Sweden

¢ . . 'Steckhelm,“Sweden,

Application September 15, 1948, Serial No. 49,358
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) ~Fhe present invention relates to fuel ‘injection
‘valves comprising & valve housing “agsembly and
‘s, 'valve member movable therein with at least one
Jarge ‘and one small plunger type portion sealed
gnd-guided irr the housing ‘assembly and an aux-
iliary ‘valve at the side of said member. One ob-
‘jeet of the‘invention is to prodice a fuel'injection
‘velve ‘of -this ‘type having ‘a reduced diameter so
that ‘the Tuel injection valve may be disposed ‘in

‘2 ‘harrow-space in ‘an engine. ‘A Tfurther object -

‘of ‘the invention is 'to -‘produce a fuel injection
‘valve-of thistype in‘which the portion directly ex-
posed -to the combustion heat may-be exchanged.
A “further “feature consists in the provisionin'a
Tuel ‘injection’ valve of this type of a separate
Tiozzle-tip forming a part of the ‘housing ‘assembly
into which the small plunger type portion extends
‘to-form the shut-off means for the ‘passage to
‘he ‘nozzle. The separate ngzzle tip which. ex-
tends into the combustion-chamber of the engine
avhen the ‘fuel injestion ‘valve is fitted thereon is
-provided with orie or more -openings. for injection
‘of fuel into the ‘combustion chantber’ controlled
by ‘the-shut-off means formed by the valve mem-
iber.- ‘Said tip ‘may ‘be carried out so as mot “to
Form'4a-guide or-seal for the plunger type portions
©f the valve member ‘which -are instead guided
-and sealed ‘in -the remaining part of the valve
housing-assembly. Tt is thus possible to carry out

said-tip from special material-and to interchange

it without interchanging the valve member or the
remaining part of the valve housing assembly
-which are.usually lapped together.

On the accompanying drawing-one embodiment
of a fuel injection valve accordingto the invention
is illustrated in section by way of example.

The’fuel injection valve according to the figure
-comprises a “valve housing ‘assembly formed by
three separate parts 1, Za and 2b held together

By anut 3 and assembled as a unit into a wall 4
of a combustion chamber, for instance in the
cylinder head of a diesel engine. A valve mem-
ber- 5 is movable in the valve housing assembly
in conventional manner under the action of the
fuel pressure, said valve member comprising a
thin portion 52, 5b and a plunger type larger
portion 6 which is guided and sealed in an
enlarged bore 15 in the valve housing assembly.
The thin portion 5, 5b consists of a thin plunger
type portion 5e¢ guided and sealed in a smaller
bore 16 in the part 2a of the valve housing assem-
bly and a still thinner stem 5b extending freely
into the tip 2b of the valve housing assembly and
forming the means which definitely shuts off a
fuel passage 12, (3 to the nozzle openings {7 in
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‘the ‘valve -housing assembly and -which ‘for this
purpose cooperate ‘with a ‘valve seat- 18 formed
close “to -the -nozzle -openings AT in. the tip: 2b.
“The valve member 5a, 5b, 6 is actuated incon~
-yentional manner by a pressure spring ‘1-acting
4o -close the-valve member against the -fuel:pres-
‘gure in ‘the passage through ‘the wvalve “housing
assembly and a chamber -4 surrounding the
‘junetion between the small-andfhelarge plunger
‘portions 5g-and §. - An-auxiliary -valve 8:ispro-
vided in the:part 2q of ‘the valve’ housing :assem-
Bly in a portion-of the fuel-passage 12 forming-a
‘bore ‘9 at the side of the:small plunger:type:por=
tion Ba of ‘the valve member 5a,5b,6. “The:aux-
jliary ‘valve 8 is ‘a check ‘valve which, as:illus-
+trated, ‘may be ‘provided -with a pressure yedue~
ing 'portion -0, and which may -cooperate with:a
‘stopper 1 { for limiting the wyalve motion. A pin
{9 is 'provided :in the part 2¢ ;gndextends-into
.9, suitable bore-in the part 2b-of the wvalve hous=
ing assembly so that:.said -parts.can only :beras-
sembled in correct position relativeto ;each other
.with the-face 28 of the part 2b abutting ‘the.end
:of part 2a. ) T

‘The -fuel injection valve .ghove described and
{qllustrated in ‘the drawing should only be ‘con-
sidered ‘as an‘example and the details -of ‘the-in-
wvention ‘may bemodified in several different-ways
Jwithin the:scope of the-claims. o

“What I claim is: -

1. A fuel injection valve comprising -a walve
housing & vortion of which forms a fueldnjection
‘nozzle, a Tuel injection opening in isgid nozzle, a
fuel ‘supply passage in said ‘housing Jleading-to
:said opening, at:least one bore withlarge:diameter
:and one ‘hore with 'small diameter located in.a
unitary portion -of said housing, a unitary main
valve member:movzble in-the ‘housing:and having .
5 plunger type guiding ‘portion with large:diam-
seter forming o fluid tight seal in saidlarge ‘bore,
.5, -pluriger type guiding portion with smalldiam-~
‘eter-forming a fluid tight seal in-said small bore
and 8 stem -extending “from’ said -small “dameter
-portion for-controlling sdid opening, and-an AUX~
Hliary valve in-the ‘housing disposedin sgid pas-~
sage at one side of said plunger type guiding por-
tion with small diameter.

9. A fuel injection valve as defined in claim 1,
in which said auxiliary valve is g non-return valve
opening towards the nozzle opening and in which
a chamber is provided in the housing ab the
junction of the large and small diameter bores,
which chamber communicates directly with the
fuel supply passage on the side of the auxiliary
valve remote from the injection opening.
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3. A fuel injection valve as defined in claim 1,
in which the portion forming the nozzle com-
prises a part separate from the unitary portion
of the valve housing in which said bores are lo-
.cated and said auxiliary valve is disposed in said
‘Unitary portion,

4. A fuel injection valve comprising a valve
‘housing, a portion of which forms a fuel injec-
tion nozzle, g fuel injection opening in said nozzle

portion, a fuel passage leading through said valve
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housing to szid opening, a main valve member

in the valve housing movable from closed to open
position under the action of fuel pressure in said

passage and provided with -at least one plunger

type portion with large diameter and one plunger,
type portion with smaller diameter and a stem

forming shut off means for controlling the pas--

sage to the nozzle opening, one bore with laige
diameter and one hore with smaller diameter in
the housing, in which bores said plunger type
portions form fluid tight seals, and a non-return
auxiliary valve in the passage disposed in. the
housing.at one side of said small bore closely ad-
jacent to said bore and utilizing the space in a
portion of the housing laterally of the smal] bore
and enabling said portion and the portion of the
housing laterally of the large bore to be carried
out with minimum diameter. . .
5. A fuel injection valve comprising a valve
housing, a first portion of said housing provided
with one bore with large diameter and one bore
with' smaller diameter, a second portion of the
housing separate from said first portion and
forming a fuel injection nozzle, a fuel injection
opening in said -nozzle portion, a fuel passage
leading through said valve housing to said open-
ing; a main valve member in the valve housing
movable from closed to open position under the
action of fuel pressure in said passage and pro-
vided with at least one plunger type portion with
large diameter forming a fluid tight seal in said
large .bore "and one plunger type portion with.
smaller diameter forming a fluid tight seal in
said small bore and a stem forming shut off
means. for controlling the passage to the nozzle
-opening,-and & norn-return auxiliary valve in the
passage assembled into-the first portion of the
housing from an end face abutting the second
portion and disposed at one side of the small
bore in said portion closely adjacent to said bore
o utilize the space in the housing laterally of the
small bore. o oo B
6."A fuel injection valve comprising a valve
housing, a first portion of said housing provided

‘with one bore with large diameter extending from :

one end of said portidn into the housing and with
olle ‘bore with smaller diameter extending from
the opposite end of said porticn into the housing
coaxially with said large-bore, a second portion
of the housing formed as a piece separate from
-said first portion and having a face abutting the
-end of ‘said first portion into which said small
bore extends and forming g fuel injection nozgzle,
8. fuel injection opening in said nozzle portion, a
fuel passage leading through said valve housing
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to said opening, a main valve membér in the valve
housing movable from closed to open position
under the action of fuel pressure in said passage
and provided with at least one plunger type por-
tion with large diameter forming a fluid tight
seal in said large bore and one plunger type por-
tion with smaller diameter forming a fluid tight
seal in said small bore and a stem forming shut
off means for controlling the passage to the
nozzle opening, and an auxiliary valve in the
passage assembled into the first portion of the
housing from the end face abutting the second
portion and disposed at one side of the small bore
in said first portion closely adjacent to said bore
to utilize the space in the housing laterally of the
small bore. N

. 7. A fuel injection valve comprising a valve
housing, a first portion of said housing provided
with one bore- with large diameter extending
from one end of said first portion into the housing
and with one bore with smaller diameter extend-
ing from the opposite end of said first portion into
the housing coaxially with said large bore and a
chamber in ‘said first portion uniting said large
and small bores, a second portion of the housing

Jformed as a piece separate from said first por-

tion and having a face abutting the end of said
first portion into which said small bore extends
and forming a fuel injection nozzle, a fuel in-
jection opening in said nozzle portion, a fuel pas-
sage leading through said valve housing to said

Opening and communicating at one point with

sdid chamber, & main valve member in the valve
housing movable from closed to open position
under the action of fuel pressure in said passage
and provided with at least one plunger type por-
tion with large diameter forming a fluid- tight
seal in said large bore and one plunger type por-
tion with smaller diameter forming a fluid tight
seal in -said small bore and a stem forming -shut
off means for controlling the passage to the nozzle
opening, and an auxiliary valve in the passage
between ssid  point communieating with the

.chamber and the nozzle opening and assembled

into the first portion of the housing from the end
face abutting the second portion and disposed
at one side of the small bore in said first portion
closely adjacent to said bore to utilize the space
in the housing laterally of the small bore.
HILDING GUNNAR CAMNER.
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