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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] This invention relates generally to lubricating devices and more particularly to injectors
for grease or other viscous lubricants.

[0002] Various Injectors for Injecting grease or another viscous lubricant are commercially
avallable from various sources.

[0003] The patent literature Iincludes several patents relating to grease injectors. For example,
U.S. Patent No.: 6,357,922 (Harbottle et al.) Is directed to a lubrication system including
Injectors. The injectors of the system are shown In FIGS. 2-5. Within an accumulator, a coll
spring 109 Is used to urge a check valve 108 towards its closed position. U.S. Patent No.
5,632,355 (Dussault), which Is assigned to the same assignee as the subject invention iIs
directed to a grease lubricating system that utilizes injectors. Its injectors 52 are shown In
FIGS. 3-7 and accompanying text showing the injectors at various positions in a pump cycle.
U.S. Patent Nos.: 6,705,432 (Conley et al.), 6,910,998 (Conley et al.) and 6,986,407 (Conley et
al.) are all related applications directed to a lubricant injector having a body containing a
reciprocating piston for dispensing lubricant. U.S. Patent No.: 6,808,048 (Clancy et al.) Is
directed to a modular lubricating system for delivering charges of lubricant and air for aerifying
the lubricant to multiple points of lubrication. The system comprises a series of air-operated
lubricant injectors. U.S. Patent No.: 4,745,990 (Saretzly et al.) is directed to a lubricant injector
having a spring loaded moveable piston actuated with compressed air. A spring loaded feed
piston serves to transfer lubricant to the injector tip. US 2,637,413 Is directed to lubricant
Injectors, and more particularly to lubricant injectors for use in pressure lubricating systems.

[0004] While prior art grease Injectors may be suitable for their intended purposes they
nevertheless leave something to be desired from various standpoints, e.g., the ability to
properly and quickly discharge lubricants at low temperatures, size, weight and simplicity of
construction. Thus, a need exists for a lubricant injector that will meet those criteria. The
subject invention addresses that need.

SUMMARY OF THE INVENTION

[0005] A lubricant injector according to the invention is provided in the accompanying claims.

[0006] A lubricant injector is disclosed that includes a body, a piston, a biasing spring, and a
measuring chamber. The body Iincludes a hollow passageway extending along a longitudinal
axis, an Inlet in communication with the passageway for receiving a lubricant under pressure
Into the passageway, an outlet in communication with the passageway for dispensing the
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lubricant out of the injector, and an aperture through the body providing a path for the lubricant
to flow between a measuring chamber disposed outside the passageway and the passageway.
The piston has a head and is disposed In the passageway and is slidable along the longitudinal
axis of the passageway between a retracted position and an extended position. VWhen the
piston i1s In the retracted position, a discharge chamber is present in the passageway between
the piston and the outlet. The discharge chamber is for providing a measured quantity of the
lubricant for dispensing out of the outlet. A biasing spring Is disposed In the passageway for
urging the piston towards the retracted position. The Injector has a rest mode, wherein no
pressurized lubricant i1s supplied to the inlet, and wherein the piston is In the retracted position.
The Injector has a pressurized mode wherein the piston Is under pressure and i1s moved from
its retracted position to its extended position to urge lubricant out the outlet, and to provide a
path for lubricant to flow from the inlet into the measuring chamber. In the rest mode, the
spring urges the piston towards its fully retracted position to create the discharge chamber and
to open the aperture between the measuring chamber and the discharge chamber, wherein a
path Is created for a metered quantity of lubricant to flow from the measuring chamber into the
discharge chamber.

[0007] The passageway may have a first portion of a first cross-sectional area extending from
a first end of the passageway and a second portion of a second cross-sectional area extending
from a second end of the passageway. Here, the second cross-sectional area is larger than the
first cross-sectional area, the Inlet iIs In communication with the second portion of the
passageway, and the outlet in communication with the first portion of the passageway. Here,
the piston head is disposed In the first portion of the passageway.

[0008] The lubricant injector may also include a measuring chamber assembly that includes
the measuring chamber, a measuring chamber body, a measuring chamber piston and a
measuring chamber spring. In the pressurized mode, the measuring chamber piston Is
retracted within the measuring chamber body by the pressurized lubricant to create the
measuring chamber. In the rest mode, the measuring chamber piston I1s biased by the
measuring chamber spring to cause the measuring chamber piston to move to its extended
position to displace the lubricant in the measuring chamber through the aperture to fill the
discharge chamber. The measuring chamber piston may include an indicator pin protruding
from the piston, such that, when the Injector i1s in the pressurized mode, the indicator pin
extends out through the measuring chamber body to indicate that the measuring chamber is
full of lubricant and the injector is In the pressurized mode. The outlet may include a check
valve for providing for one way flow of the lubricant out the outlet. A partial load may be
present on the biasing spring when the injector is in the rest mode.

[0009] In an exemplary embodiment of the present invention, a lubricant injector i1s provided
that includes a body, a piston, a biasing spring and a measuring chamber. The body includes a
hollow passageway extending along a longitudinal axis and having a first portion of a first
cross-sectional area extending from a first end of the passageway and having a second portion
of a second cross-sectional area extending from a second end of the passageway. The second
cross-sectional area Is larger than the first cross-sectional area. The body includes an inlet In
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communication with the second portion of the passageway for receiving a lubricant under
pressure Iinto the passageway, and an outlet for dispensing lubricant out of the injector. The
outlet i1Is In communication with the first portion of the passageway. An aperture through the
body provides a path for the lubricant to flow between a measuring chamber located outside of
the passageway and the passageway. The piston has a head disposed In the first portion of
the passageway and Is slidable along the longitudinal axis of the passageway between a
retracted position and an extended position. When the piston 1s In the retracted position, a
discharge chamber is present In the passageway between the piston and the outlet. The
discharge chamber provides for a measured quantity of lubricant for dispensing. The biasing
spring Is disposed In the second portion of the passageway for urging the piston towards the
retracted position. The injector has a rest mode, wherein no pressurized lubricant is supplied to
the Inlet, wherein the piston is In the retracted position, and wherein the aperture Is opened
between the measuring chamber and the discharge chamber of the passageway. The injector
has a pressurized mode wherein the piston I1s under pressure and is moved from its retracted
position to its extended position to urge lubricant out the outlet, and subsequently provides a
path for lubricant to flow from the inlet, through the second portion of the passageway, through
an annular recess on the piston, through the aperture, and into the measuring chamber. In the
rest mode, the spring urges the piston towards its fully retracted position to create the
discharge chamber and to open the aperture between the measuring chamber and the
discharge chamber. The metered quantity of lubricant flows from the measuring chamber,
through the aperture in the body of the injector and into the discharge chamber.

[0010] The Injector may have a measuring chamber assembly including the measuring
chamber, a measuring chamber body, a measuring chamber piston and a measuring chamber
spring. In the pressurized mode, the measuring chamber piston Is retracted to create the
measuring chamber, wherein, Iin the rest mode, the measuring chamber piston is biased by the
measuring chamber spring to cause the measuring chamber piston to move to its extended
position to displace lubricant in the measuring chamber through the aperture to fill the
discharge chamber. The measuring chamber piston may include an indicator pin protruding
from the piston, such that, when the Injector is Iin the pressurized mode, the indicator pin
extends out through the measuring chamber body to indicate that the measuring chamber Is
full of lubricant and the injector is In the pressurized mode. The outlet may include a check
valve for providing for one way flow of the lubricant out the outlet. A partial load may be
present on the biasing spring when the injector is in the rest mode.

[0011] In a more detailled exemplary embodiment of the present invention, a lubricant injector
IS provided Including a body, a piston, a biasing spring and a measuring chamber. The body
Includes a hollow passageway having a first end and a second end, where the passageway
extends along a longitudinal axis. The passageway has a first portion of a first cross-sectional
area extending from the first end to an intermediate point of the passageway. The passageway
has a second portion of a second cross-sectional area extending from the intermediate point of
the passageway to the second end of the passageway. The second cross-sectional area Is
larger than the first cross-sectional area. The body also includes an inlet iIn communication with
the second portion of the passageway for receiving a lubricant under pressure into the
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passageway. The body further includes an outlet for dispensing the lubricant, disposed In the
first end of the passageway and in communication with the first portion of the passageway.
Finally, the body includes an aperture through the body, adjacent to the first portion of the
passageway which provides for a path for the lubricant to flow between a measuring chamber
disposed outside the passageway and a discharge chamber of the passageway.

[0012] The piston has a head disposed In the first portion of the passageway and is slidable
along the longitudinal axis of the passageway between a retracted position and an extended
position. The piston head has a piston face having a cross-sectional area sized to allow the
piston to slide Iin the passageway while providing for substantially no lubricant to pass. The
piston also Iincludes a piston shaft having a cross-sectional area that is less than the cross-
sectional area of the second portion of the passageway. The piston shaft extends from the
piston head into the second portion of the passageway. When the piston iIs In the retracted
position, a discharge chamber is present in the passageway between the piston face and the
outlet. The discharge chamber i1s for providing a measured quantity of the lubricant for
dispensing. The biasing spring is located in the second portion of the passageway between the
second end of the passageway and the intermediate point. The biasing spring is for urging the
piston towards the retracted position. The injector has a rest mode for urging a measured
quantity of lubricant from the measuring chamber into the discharge chamber. The injector
also has a pressurized mode for dispensing the lubricant in the discharge chamber through the
outlet, and for receiving pressurized lubricant through the inlet. Here, the piston is moved from
the retracted position to the extended position. VWhen the piston is in a fully extended position,
a lubricant path Is provided from the inlet, through the second portion of the passageway and
through an annular recess located in a space between the piston shaft and the first portion of
the passageway, through the aperture In the body of the Injector and into the measuring
chamber, In the rest mode, the spring urges the piston back to its retracted position, wherein a
path for lubricant to flow opens from the measuring chamber, through the aperture in the body
of the injector and into the discharge chamber.

[0013] The Injector may further include a measuring chamber assembly that includes the
measuring chamber, a measuring chamber body, a measuring chamber piston and a
measuring chamber spring. In the pressurized mode, the measuring chamber piston is moved
to a retracted position within the measuring chamber body to create the measuring chamber.
In the rest mode, the measuring chamber piston Is biased by the measuring chamber spring to
an extended position and the measuring chamber piston displaces the lubricant in the
measuring chamber through the aperture to fill the discharge chamber.

[0014] The measuring chamber piston may include an indicator pin protruding from the piston,
such that, when the injector Is In the pressurized mode, the indicator pin extends out through
the measuring chamber body to indicate that the measuring chamber is full of lubricant and the
Injector is In the pressurized mode. The outlet may include a check valve for providing for one
way flow of the lubricant out the outlet.

[0015] Finally, the biasing spring may be a helical spring having coils and an open central
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portion, wherein the piston shaft is disposed In the open central portion of the helical spring. A
partial load is present on the biasing spring when the injector is in the rest mode.

DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 1s an isometric view of a lubricant injector in accordance with an exemplary embodiment
of the present invention;

FIG. 2 Is an isometric view of an exemplary manifold made up of plural lubricant injectors like
that of FIG. 1;

FIG. 3 1s an exploded isometric view of the lubricant injector of FIG. 1;

FIG. 4 Is an enlarged cross-sectional view of the lubricant injector of FIG 1, taken substantially
along lines 4- -4 of FIG; 1, showing the lubricant injector in its "rest” mode;

FIG. 5 Is an enlarged cross-sectional view of the lubricant injector of FIG 1, taken substantially
along lines 4- -4 of FIG; 1, showing the lubricant injector in pressurized mode; and FIG. 6 Is an
Isometric view of an exemplary piston of the lubricant injector of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0017] Referring now to the various figures of the drawing wherein like reference numbers
refer to like parts throughout the several views, there is shown In FIGS. 1-5 a lubricant injector
10 constructed In accordance with one exemplary embodiment of the present invention. The
lubricant injectors of this invention are preferably designed for use In single line, high pressure,
automatic grease systems, where they deliver precise volumes of lubricant at predetermined
Intervals, but can be used In other applications If appropriate. The Injectors are preferably
mounted in a manifold 11 in close proximity to the points of lubrication as shown in FIG. 2. The
Injectors can be made to provide a wide selection of discharge rates, and are preferably
formed with a corrosion resistant finish to make them ideally suited for mobile use, use in wind,
and use In a broad selection of general industrial applications.

[0018] As shown best In exploded view of FIG. 3 and the cross-sectional views of FIGS. 4 and
5, the exemplary lubricant injector 10 includes a body 12, a piston 14, a biasing spring 16, and
a measuring chamber assembly 18.

[0019] As seen In the cross-sectional views of FIGS. 4 and 5, the body 12 includes a hollow
passageway 20 having a first end 22 and a second end 24, and extends along a longitudinal
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axis 26. The passageway 20 has a first portion 28 of a first cross-sectional area (perpendicular
to the longitudinal axis) extending from the first end 22 to an intermediate point 32. Additionally,
the passageway 20 has a second portion 30 of a second cross-sectional area (perpendicular
to the longitudinal axis) extending from the intermediate point 32 to the second end 24 of the
passageway. The second cross-sectional area (that of the second portion 30 of the
passageway 20) is larger than the first cross-sectional area (that of the first portion 28 of the
passageway 20). In the exemplary embodiment shown, the first and second cross-sectional
areas are circular and are designated by diameters 29 and 31, respectively.

[0020] An Inlet 34 to the passageway 20 provides for pressurized lubricant to enter the second
portion 30 of the passageway. The inlet 34 may include one or more holes through the body 12
as shown In FIGS. 1 and 3-5. An outlet 36 for dispensing the lubricant is disposed adjacent to
the first end 22 of the passageway, and is in communication with the first portion 28 of the
passageway 20.

[0021] An aperture 38 through the body 12 and adjacent to the first portion 28 of the
passageway 20 provides a path for the lubricant to flow between a measuring chamber 46
(see FIG. 5) and a discharge chamber 40 (see FIG. 4). The discharge chamber 40 i1s only
present when the injector 10 is In a rest mode as shown In FIG. 4, as will be explained below.

[0022] The piston 14 (see FIG. 6) Is disposed In the passageway 20 and is slidable along the
longitudinal axis 26 of the passageway 20 between a retracted position (see FIG. 4) and an
extended position (see FIG. 5). The piston 14 has a piston face 42 that has a cross-sectional
area sized to allow the piston 14 to slide in the passageway 20 while providing for substantially
no lubricant to pass. The piston 14 also Includes a piston shaft 44 having a cross-sectional
area (based on diameter 15 as shown In FIGS. 4 and 5) that 1s less than the cross-sectional
area (based on diameter 31) of the second portion 30 of the passageway 20 (the cross
sectional area of the second portion 28 of the passageway 20 iIs perpendicular to the
longitudinal axis 26 of the passageway, as shown).

[0023] When the piston 14 i1s In the retracted position, as shown In FIG. 4, the discharge
chamber 40 is present in the section of the passageway 20 between the piston face 42 and the
outlet 36. The discharge chamber 40 is for providing a measured quantity of the lubricant for
dispensing out through the outlet 36.

[0024] The biasing spring 16 Is disposed In the second portion 30 of the passageway 20
between the second end 24 of the passageway 20 and the intermediate point 32. The biasing
spring 16 urges the 14 piston towards the retracted position (see FIG. 4). Preferably, the
biasing spring 16 I1s pre-loaded, that i1s, the spring Is partially compressed In the assembled
state of the injector. Preferably, a measuring chamber assembly 18 is disposed on the body 12
and Includes the measuring chamber 46 (see FIG. 5) that Is In communication with the
discharge chamber 40 via aperture 38.

[0025] In order to dispense lubricant through the outlet 36 iIn measured quantities, the injector
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10 has a rest mode (see FIG. 4) and a pressurized mode (see FIG. 5). In the rest mode, a
measured quantity of lubricant is urged from the measuring chamber 46, through the aperture
38, and Into the discharge chamber 40 (compare FIG. 4 to FIG. 5) and is described in further
detail below. In the pressurized mode (see FIG. 5), the lubricant in the discharge chamber 40
IS dispensed from the discharge chamber 40 through the outlet 36. Here, the lubricant under
pressure (from, for example, an external pressurized reservoir; not shown) Is delivered to the
Inlet 34. The lubricant under pressure Is received through the inlet 34 and causes the piston 14
to move from the retracted position (see FIG. 4) to the extended position (see FIG. ), against
the force of the spring 16. WWhen the piston 14 i1s moved to the fully extended position, a path is
created such that lubricant flows from the inlet 34 through the second portion 30 of the
passageway 20 and through an annular recess 48 In the space between the piston shaft 44
and the first portion 28 of the passageway 20, through the aperture 38 Iin the body 12 of the
Injector 10 and into the measuring chamber 46 such that the measuring chamber 46 is filled
with a metered quantity of lubricant. More specifically, the aperture 38 aligns with the annular
recess 48 of the piston 14 such that a path for lubricant to flow is opened from the inlet 34 In
the body 12, passing the coils of the spring 16, and through to the measuring chamber 46. See
FIG. 5. As the piston 14 moves from the fully retracted position (FIG. 4) to the fully extended
position (FIG. %), lubricant in the discharge chamber 40 is urged by the piston 14 and
dispensed through the outlet 36. After the metered quantity of lubricant i1s dispensed from the
discharge chamber 40, the pressure of the lubricant is relieved such that the piston 14 travels
back under the force of the spring 16 to its retracted position.

[0026] In the rest mode, as shown In FIG. 4, as stated above, the spring 16 urges the piston
14 back to Its retracted position which then provides a path for a metered quantity of lubricant
to flow from the measuring chamber46, through the aperture 38 In the body 12 of the injector

10 and into the discharge chamber 40.

[0027] Preferably, the spring 16 is a helical spring having coils and an open or hollow central
portion 60. The piston shaft 44 is disposed In the open central portion 60 of the helical spring
16.

[0028] The measuring chamber assembly 18 Iincludes a measuring chamber body 50, a
measuring chamber piston 52 a measuring chamber spring 54, a cap 55, and the measuring
chamber 46. In particular, in the pressurized mode (see FIG. 5), the lubricant displaces the
measuring chamber piston 52 over the force of the spring 52 within the measuring chamber
body 50 to create the measuring chamber 46. The measuring chamber piston 52 is biased by
the spring 54 to cause the piston 52 to displace the lubricant in the measuring chamber 46
through the aperture 38 to fill the discharge chamber 40 (see FIG. 4). This may only occur
when the injector 10 is In its rest mode (see FIG. 4) because, when the injector 10 Is In Its
pressurized mode, the discharge chamber 40 no longer exists due to the extended position of
the piston 14.

[0029] Optionally, the measuring chamber piston 52 may include an indicator pin 56 protruding
from the piston 52 (preferably opposite the measuring chamber piston face 62) and extending
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through the cap 595, such that, when the injector 10 is In the rest mode, the Indicator pin 56
extends out through the measuring chamber body 50 to indicate that the measuring chamber

46 contains a full metered quantity of lubricant. A transparent dome 64 may be mounted on the
cap 955 to protect the indicator pin 56. See FIG. 3.

[0030] The outlet 36 may Include a check valve 58 at the outlet for providing one way flow of
the lubricant only in an outward direction out the outlet 36.

[0031] VWhen In the rest mode, as described above, the injector 10 1s ready for its next
discharge cycle and is again ready to receive pressurized lubricant through the inlet 34.

[0032] Due to use of the biasing spring 16 in the present invention, preferably in a pre-loaded
condition, a higher reset pressure Is required (i.e., the pressure of the pressurized lubricant
entering the inlet 34). This higher reset pressure allows the injector 10 it to operate at lower
temperatures, provides for a smaller overall envelope size of the injector and may provide for a
reduced re-set time. This allows the injector 10 to be used in tighter spaces where mounting
space Is at a premium. Additionally, the present design offers reduced manufacturing costs due
to its simplicity and smaller size.

[0033] As should be appreciated by those skilled in the art from the foregoing, lubricant
Injectors constructed Iin accordance with this invention exhibit the following advantageous
features: (1) they provide precise, quick and dependable operation, without the need for
special tools; preloading the spring may reduce the amount of time necessary for the injector
to re-set after discharge and prior to delivering a subsequent volume of lubricant; (2) they
Include a visual Indicator pin for inspection and troubleshooting, (3) they provide positive
displacement output, (4) they are simple in construction so that they are easy to understand,
Install and service, (5) the design of the piston and spring assembly enables the injector to be
quite compact, resulting in less weight per assembly, reduced production costs and a smaller
overall size than prior art injectors, (6) they can be provided In single and double row
configurations in a manifold and can be mounted in any orientation, (/) they can make use of a
single supply line, thereby lowering Iinstallation cost, and (8) they are corrosion resistant
making them particularly suitable for harsh environments.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Smgremiddelinjektor (10), der omfatter:

10

15

20

25

30

(a) et legeme (12), der omfatter:

(1) en hul passage (20) med en fgrste ende (22) og en anden ende (24), hvilken
passage (20) straekker sig langs en leengdeakse (26), hvor passagen (20) har en fgrste
del (28) af et fgrste tvaersnitsareal (29), der straekker sig fra den fgrste ende (22) t1l et
mellemliggende punkt (32) at passagen (20), hvor passagen (20) har en anden del (30)
af et andet tvaersnitsareal (31), der strekker sig fra det mellemliggende punkt (32) af
passagen (20) til den anden ende (24) af passagen (20), hvor det andet tvarsnitsareal
(31) er stgrre end det fgrste tvaersnitsareal (29);

(2) et indlgb (34) 1 forbindelse med den anden del af passagen (30), hvilket indlgb
(34) er t1l modtagelse af et smgremiddel under tryk ind 1 passagen (20);

(3) et udlgb (36) t1l afgivelse af smgremidlet, hvilket udlgb (36) er placeret 1 den
fgrste ende (22) af passagen (20) og star 1 forbindelse med passagens (20) fgrste del
(28); og

(4) en abning (38) gennem legemet (12), der stgder op til den fgrste del (28) af
passagen (20), hvorved der tilvejebringes en bane til smgremidlets strgmning mellem
et malekammer (46), der er placeret uden for passagen (20), og et udledningskammer
(40) for passagen (20);

(b) et stempel (14) med et hoved, der er placeret 1 den fgrste del at passagen (20) og
kan glide langs passagens (20) lengdeakse (26) mellem en tilbagetrukket position og
en fremfgrt position, hvilket stempelhoved har en stempelflade (42) med et
tvaersnitsareal, der er dimensioneret til at ggre det muligt for stemplet (14) at glide 1
passagen (20), mens det sgrger for, at 1 alt vesentligt intet smgremiddel kan passere,
hvilket stempel (14) ligeledes indbefatter en stempelstang (44) med et tvaersnitsareal
(15), der er mindre end tvarsnitsarealet af passagens anden del, hvilken stempelstang
(44) strekker sig fra stempelhovedet og ind 1 passagens (20) anden del (30);

(¢) hvor, nar stemplet (14) er 1 den tilbagetrukne position, udledningskammeret (40) er
t1l stede 1 passagen (20) mellem stempelfladen (42) og udlgbet (36), hvilket
udledningskammer (40) tilvejebringer en malt kvantitet af smgremiddel til afgivelse;
(d) en forspaendt fjeder (16), der er placeret 1 den anden del (30) af passagen (20)
mellem den anden ende (24) af passagen (20) og det mellemliggende punkt (32),
hvilken forspandingsfjeder (16) er beregnet til at tvinge stemplet (14) mod den

tilbagetrukne position;
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(e) hvor injektoren (10) har en hvilemodus til at tvinge en malt kvantitet smgremiddel
fra malekammeret (46) ind 1 udledningskammeret (40);
(1) hvor injektoren (10) har en trykmodus til at aftappe smgremidlet 1
udledningskammeret (40) gennem udlgbet (36), og til modtagelse at smgremiddel
gennem indlgbet (34), hvor stemplet (14) er fjernet fra den tilbagetrukne position til
den fremfgrte position, hvor, nar stemplet (14) er 1 en fuldt fremfgrt position, en
strgmningsbane er tilvejebragt fra indlgbet (34) gennem abningen (38) 1 injektorens
(10) krop (12) og ind 1 malekammeret (46); og
(g) hvor, 1 hvilemodussen, fjederen (16) tvinger stemplet (14) tilbage til dets
tilbagetrukne position, hvor en bane til smgremidlets strgmning abnes fra
malekammeret (46), gennem abningen (38) 1 injektorens (10) krop (12) og ind 1
udledningskammeret (46);
kendetegnet ved, at
et stopelement er fastgjort til legemet (12) 1 banen for stemplets (14) bevagelse ind 1 den
tilbagetrukne position, en ring er fastgjort til stemplet (14) for at bevage s1ig med stemplet
(14) mellem den tilbagetrukne position og den fremigrte position, og fjederen (16) er

komprimeret mellem ringen og stopelementet.

2. Smgremiddelinjektor ifglge krav 1, der endvidere indbefatter en malekammerenhed (18),
som indbefatter malekammeret (46), et malekammerlegeme (50), et malekammerstempel (52)
og en malekammerfjeder (54),

hvor, 1 trykmodussen, malekammerstemplet (52) bevages til en tilbagetrukket position inde 1
malekammerlegemet (50) for at frembringe malekammeret (46), og

hvor 1 hvilemodussen, malekammerstemplet (52) forspandes af malekammerfjederen (54) til
en fremfgrt position, hvor malekammerstemplet (52) forskyder smgremidlet 1 malekammeret

(46) gennem abningen (38) for at fylde udledningskammeret (40).

3. Smgremiddelinjektor ifglge krav 2, hvor malekammerstemplet (52) indbefatter en
indikatorstift (56), der rager frem fra stemplet (52), saledes, nar injektoren (10) er 1
trykmodussen, indikatorstiften (56) straekker sig ud gennem malekammerlegemet (50) for at
indikere, at malekammeret (46) er fyldt med smgremiddel og injektoren (10) er 1

trykmodussen.
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4. Smgremiddelinjektor ifglge et hvilket som helst af kravene 1 - 3, hvor udlgbet (36)

indbefatter en kontraventil (58) til tilvejebringelse af envejsstrgmning af smgremidlet ud at

udlgbet (36).

5 5. Smgremiddelinjektor 1fglge et hvilket som helst af kravene 1 - 4, hvor fjederen (16) er en

spiralfjeder med viklinger og en aben midterdel, hvor stempelstangen (44) er placeret 1

spiralfjederens (16) dbne centrale del.
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DRAWINGS
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FIG. 2
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FIG. 3
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FIG. 5
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FIG. 6
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