
EP0330845B1 Description This invention relates generally to breast-milk
pumps, and particularly to breast pumps for use in the expression of
mothers' milk which include a manually driven pump mechanism, such as a
piston pump. Pumps used to extract, or express, mothers milk are well
known. Breastmilk pumps are adapted to massage the breast to relieve it of
its contents of milk, such as for storage in a container for later use by
an infant. Breast pumps typically come in two types: those that are driven
off of a motor, and those that are driven by hand. 10    A breast pump
driven by a motor is known from the US-A-2,222,811. This pump has a piston
inside a cylinder and the crank rod of the piston is mounted on a disc-like
crank head of a crank shaft with a crank pin. The crank shaft is driven by
an electric-motor. Therefore the movement of said piston is carried out by
a crank drive. This kind of pump is not suitable for a quick demounting and
sterilizing after each use by a mother and is also not suitable to be a
personal accessory with the breast hood for each mother. The other 15
type, that is, manual pumps (although Applicant's assignee, Medela, Inc.,
markets a MANUALECTRIC pump which is capable of use either as a manual pump
or can be adapted for use with a motor drive. See Applicant's patent
US-A-4,857,051. Typically, these breast pumps include a funnel-shaped rigid
hood which is emplaceable over the nipple and a substantial portion of the
breast. A reduced pressure or vacuum is then intermittently generated
within the hood to create a suction which draws the nipple and adjacent
breast 20  further into the narrower portion of the hood. This pulling
action both massages and constricts the breast in a manner reminiscent of
suckling, resulting in the expression of milk into the funnel opening of
the hood. The milk then typically flows into a collecting chamber or
container for storage for later use, or disposal. The means generally used
for generating the intermittent suction within the hood in a manually
driven pump is a compressible bulb, or preferably a pneumatic piston pump.
The latter commonly would include a 26  piston cylinder that is connected
to the hood, with a piston mounted for reciprocating movement within the
piston cylinder, such as under the driving action of a hand-driven piston
rod connected at one end to the piston, with the other end extending out of
the rear of the piston cylinder. Further details regarding a breast pump
with such a manually driven piston pump can be gleaned from the
aforementioned U.S.-A-4,857,051. The manually driven breast pump described
above has many advantages, such as its relatively 30  compact nature and
its operability without an electric power source, enabling it to be readily
transported and used anywhere. There are times, however, where
transportation of the breast pump and power requirements are not
significant factors, such as in the home or in a hospital environment, for
two examples. In those instances, it can be desirable to have a motor
driven breast pump to dispense with the need to manually drive the breast
pump. It is accordingly a primary objective of the present invention to
provide an 35  improved breast pump assembly which includes such a manually
operable breast pump, with a motor drive unit adapted to mechanically drive
the otherwise hand-drivable pump to effect the expression of mothers milk.
More particularly, the present invention comprises an breast pump assembly
including a manually operable breast pump having a hand-drivable piston
which is received for reciprocating movement in a 40  piston cylinder. As
previously noted, the reciprocating action of the piston generates a
periodic suction within the breast-hood emplaced over a breast to thereby
express milk. A motor drive unit is adapted to receive and hold the
manually operable breast pump. The drive unit includes a motor and related
driving mechanism for driving the piston pump. In the embodiment of the
invention described herein, the piston pump portion of the breast pump 45
assembly is attached to the casing of the drive unit with an adaptor that
fits over the forward end of the piston cylinder. The piston rod is
received within a U-shaped resilient gripping member, or clamp, on one end
of an arm. The other end of the arm is pivotably attached to the casing,
and is connected to a mechanism which cyclically turns the arm through an
arc to thereby effect the reciprocating movement of the piston rod as if it
were being driven by hand. An electric motor is connected to the arm
turning 5o  mechanism to drive the latter. The motor drive unit is
constructed to provide a suction stroke of the piston pump which
substantially reproduces the same stroke as optimum manual driving of the
breast pump would do. Such an optimum stroke is presently considered to be
a suction generated in the range of about a maximum of at least 100 to 



preferably about 250 mmHg, over a stroke rate of about 50-60 cycles per
minute. 55     The present invention achieves the indicated objective of
providing a motor drive unit for use with an otherwise manually drivable
piston pump of a breast pump. Virtually no adaptation of the manual breast
pump is required, other than attaching its piston pump to the motor drive
unit adaptor. The inventive breast pump assembly can be readily
interchanged between manual and motor driven modes. Other benefits 2    EP
0 330 845 B1 include the ability to provide a kit to a number of users in a
hospital, for example, with a manual pump supplied to each user. A single
motor drive unit can then be used with a number of users without any
unhygienic risks. In this regard, the hygienic aspect of the invention can
be further highlighted. Prior art motor driven 5  pumps used only by even a
single user face a problem of bacteriologic contamination. Overflow
protection is necessary to prevent milk from entering the pump air line.
Even so, contaminated air can still enter the pump air line. This risk of
contamination to the motor air line is completely eliminated by the present
invention, since the motor drive mechanism has no internal air line to be
contaminated -- it simply mechanically drives the manual piston pump, and
no fluid passes between the breast pump and the drive 10  mechanism.
Further details concerning the invention and its advantages can be obtained
from the following detailed description of an embodiment of the invention,
taken in conjunction with the accompanying drawings, in which: FIG. 1 is a
perspective view showing an breast pump assembly made in accordance with
the present 15   invention; FIG. 2 shows the breast pump of FIG. 1 set up
for manual operation of the breast pump; FIG. 3 is an enlarged sectional
view taken along line 3-3 of FIG. 1 detailing the attachment of the piston
pump to the motor drive unit; FIG. 3A is an elevational view of the
attachment of the forward end of the piston pump to the motor drive 20
unit; FIG. 4 is an enlarged sectional view taken along line 4-4 of FIG. 1
detailing the breast-hood assembly; FIG. 5 is a view taken through the back
of the motor drive unit (relative to FIG. 1) partially broken away for
detail of the drive mechanism; FIG. 5A is a full-scale elevational view of
the driving cam; and 25    FIG. 6 is an enlarged view taken along line 6-6
of FIG. 5. The breast pump assembly illustrated herein includes two
principal components. One is a manually operable breast pump, which is
shown set up for manual operation in FIG. 2. The breast pump has a
breast-hood assembly 10 and a hand-drivable piston pump 11 which connects
to the breast-hood assembly in a manner which will be described in more
detail hereafter. A container for the collection of breast milk, 30  such
as a bottle 12, is attached to the lower portion of the breast-hood
assembly 10. The other principal component of the breast pump assembly is
the motor drive unit 15 (e.g., FIGS. 1 and 5). The motor drive unit 15 is
adapted to receive and hold the piston pump 11 when detached from the
breast hood assembly 10, and to mechanically drive the piston pump 11. To
this end, the motor drive unit 15 has an adaptor 16 which is attachable to
a casing 17 of the drive unit (FIGS. 1, 3 and 3A). A piston 35 cylinder 18
of the piston pump 11 is received in the adaptor 16. Piston rod 19 of the
piston pump 11 is releasably held at one end of an arm 20, which is mounted
at its other end to the casing 17. A motor driven mechanism is provided for
cyclically turning the arm 20 through an arc to effect the reciprocating
movement of the piston rod 19 and a piston 21 in a manner substantially
similar to that of manually driving the piston rod 19. This drive mechanism
will be described in more detail hereinafter, as 40 will other aspects of
this embodiment. A length of tubing 22 interconnects the adaptor 16 with
the breast hood assembly 10 to communicate the negative pressure generated
in the rearward stroke of the piston pump 11 for suction in the breast-hood
assembly 10. The manually operable breast pump shown herein, and generally
comprised of hood-assembly 10 and 



piston pump 11, is substantially the same as that shown in the
aforementioned U.S.-A-4,857,051. Briefly, 45 that breast pump has a hood
body or hood member having two ends. The first end 23a has a substantially
wide cross-section (diameter), and is funnel-shaped. A second end 23b of
the hood member constitutes a generally cylindrical extension of the
funnel, and has a cross-section substantially narrower than the cross-
section of the end 23a. The second end 23b communicates with a collecting
or catch chamber 24 defined by a tubular extension 24a, and with a vacuum
passage 25. 50     The vacuum passage 25 also communicates with a vacuum
line 26, which in this embodiment is defined by a short tubular extension
or collar 50. A depending separation wall 27 forms a baffle between the end
of the funnel portion 23b and the vacuum line 26, with the bottom of the
separation wall 27 below the level of the vacuum line 26. Milk expressed
into the hood member is thus blocked by the separation wall 27 from thereby
entering the vacuum line 26. 55     At the lower portion of the collecting
chamber 24 is a valve mechanism 28. The valve mechanism 28 uses a
disk-member 29 as the valving member, with the disk 29 captured within a
tubular-shape valve housing 30. When the breast pump is operated, the disk
29 is caused to move upwardly under vacuum where it contacts and seats
against the bottom edge or lip of the tubular extension 24a forming the
chamber 3    EP 0 330 845 B1 24, thus closing the collecting chamber 24.
When the vacuum is released, the disk 29 drops free from the foregoing
seat, allowing milk collected in the collecting chamber 24 to flow
downwardly into the container 12. The valve mechanism 28 is attached to the
outside of the tubular extension 24a via a snug interference attachment. -
5     The manually driven piston pump 11 (FIGS. 2 and 3) is connected to
the breast-hood assembly 10 by connecting sleeve 31 (FIG. 4). Connecting
sleeve 31 is internally screw-threaded, with the threads matched to the
screw threads 32 formed on the forward end of the piston cylinder 18 (FIG.
3). The foward end of the piston cylinder 18 butts against a shoulder
formed on the interior of the connecting sleeve 31 in a substantially
air-tight fit. An aperture 35 is formed in the wall of the piston cylinder
18 at a point which 10 corresponds to what is presently considered to be
the maximum desired vacuum pressure to be reached on an average stroke of
the piston pump 11. Once the head of the piston 21 passes beyond this
aperture 35 in its vacuum-inducing stroke, the vacuum produced is
automatically released. An adjustment mechanism for varying the amount of
vacuum generated during pumping is also provided. This is represented in
the illustrations by a ring 41 carried on the piston cylinder 18 adjacent
its 15 forward end, which overlies a pair of holes (not shown) through the
cylinder 18. An interior chamber or channel (also not shown) is formed in
the inside of the ring 41. The channel formed in the ring 41 has one or
more openings that are opened to atmosphere. The ring 41 is preferably made
out of a flexible or semi- flexible rubber-like material that enables a
good seal to be maintained between the ring 41 and the piston cylinder 18.
20     The ring 41 is rotated on the piston cylinder 18 to positions
indicated as "Maximum," "Medium", and "Minimum" vacuum (see FIG. 3A). The
range of vacuum is dependent upon the hole or holes in the cylinder 18
which fall within the area of the channel in the ring 41 when the ring is
rotated. Again, further detail concerning the construction and operation of
the vacuum adjusting ring 41, as well as of the breast pump in general, can
be obtained from US-A-4,857,051. 25     An adaptation to the breast pump
described in the aforementioned US-A-4,857,051, takes the form herein of a
tubular extension or collar 50 formed in the upper part of the vacuum
passage 25. A tubular connector 51 has one end 51a that is received in the
collar 50 in a snug fit. The other end 51b of the connector fits within one
end of the tubing 22 in a snug fit. There is a slight radially extending
shoulder 51c formed on the connector 51 which serves as an end stop for the
tubing 22. It may be noted that this 30 arrangement for connecting the
tubing 22 to the vacuum passage 25 has advantages over the type of adaptor
used for an electric pump described in U.S.-A-4,857,051, in that the
connection of the tubing 22 is directly into the vacuum passage 25. While
this direct connection is considered of increased advantage, the present
invention can nevertheless be used successfully with the type of pump
adaptor shown in U.S.-A- 



4,857,051, without any need to modify the breast-hood assembly shown
therein. 35     Referring to FIG. 3, it is of course clear that there is no
modification required whatever to the piston pump 11 shown in
U.S.-A-4,857,051 for use in the present breast pump assembly. Piston
cylinder 18 has its forward end screw threaded (at 32) for attachment to
the connecting sleeve 31 of the hood assembly 10 for use in the manually
driven mode. When it is desired to mechanically drive the piston pump 11,
the adaptor 16 is used. 40     Adaptor 16 has cap portion 52 which is
match-threaded for substantially airtight attachment to the piston cylinder
18. Inside of the cap 52 (FIG. 3) is a small chamber 53 which communicates
with the interior of the cap 52, and therefore also with the piston
chamber. Extending off of the chamber 53 is a nipple-like outlet 54. Outlet
54 is sized to be received within the other end of the tubing 22. The
adaptor 16 has a rounded-off sidewall 55 which extends from the cap 52, and
which gives the 45 adaptor 16 a more pleasing appearance. A hollow post 56
is received within a post hole 57 (see FIG. 5) to mount the adaptor to the
casing 17. The adaptor 16 is additionally fixed in place on the casing 17
through use of a flange 58 (FIG. 3A) extending from sidewall 55. With the
post 56 fully inserted within the post hole 57, adaptor 16 can be rotated
clockwise so that a portion of flange 58 slides into an enlarged slot 59
formed in the casing 17. Post 56 is secured in the post hole 57 in this
manner for a firm connection of the adaptor 50 16 to the casing 17. With
particular reference to FIGS. 1 and 3, piston rod 19 is received within a
resilient U-shaped silicone grip or clamp 64 which is sized smaller than a
necked-in portion 19a of piston rod 19. The piston rod necked-in portion
19a is forced into the resilient grip 64, which in turn tightly holds the
piston rod to the arm 20. The grip 64 is pivotally attached to the U-shaped
end of the arm (FIG. 3) through the use of a pair of 55 opposed bosses 65
that are received in corresponding holes 66 formed in opposed lateral sides
of the grip 64. The arm 20 has an I-beam type construction for strength and
light weight. The lower end of the arm 20 is pivotally attached to the
casing 17 via an elongated post 70 that extends through a hole 67 in the
casing 4    EP 0 330 845 B1 17. The post 70 is fixed to the arm 20, and is
rotatably mounted in a pair of tubular supports 68 formed on the casing
floor. Also fixedly mounted to the post 70 is an interior arm 71. Interior
arm 71 has a hard smooth bearing 73 mounted at its free upper end to bear
against the outside edge of eccentric or cam 74. A metal rod 75 is attached
at one end to the arm 71 via a pin 76 inserted 5  radially through a hole
in the rod 75, and received in a pair of opposed pin end receptacles 77
(V-shaped slots). A spring 78 is mounted concentric with rod 75. One end of
the spring 78 is received on a button 83, which in turn fits within an
opening provided in an inwardly extending flange 60. Flange 60 is turned
from a metal mounting plate 61. Mounting plate 61 also carries the
electrical connections for the drive mechanism, 10 shown schematically at
62. The other end of the spring 78 bears against a disk 63 fixed to the
free end of the rod 75. The spring 78 is loaded in this fashion to bias the
arm 71 into constant engagement with the side edge of cam 74 (via bearing
surface 73). As best seen in FIG. 5A, cam 74 is eccentric, as previously
noted, and has an edge surface 74a designed to impart movement to interior
arm 71 to drive arm 20 in the desired pumping cycle. Cam 74 is 15 mounted
to the shaft 79 of a sprocket 80 (FIG. 5). Cam 74 thus turns with the
sprocket 80. Sprocket 80 is turned by a toothed drived belt 81 which is
driven off of a reducing gear 82 mounted on a drive shaft 84. A wheel 85 is
also mounted on drive shaft 84, and has a smooth surface on which smooth
drive belt 86 is received. Drive belt 86 is in turn connected to a smooth
small cylinder 88 which is fixed to drive a shaft 89 of a 20 suitable drive
motor 90. Motor 90 is turned on and off with toggle switch 91. A power cord
92 connects the motor to a power source. A suitable drive motor has been
found by applicant to be a 12 v. dc. type motor for a battery driven power
source, or an a.c. type motor for a motor operated off of residential
current (110v). 



The particular type of motor for driving the arm 20 is not considered to be
of any particular significance 25 in and of itself to the operation of the
invention, so long as it is sufficient for the foregoing purposes. Further
detail concerning the size of elements, mounting, materials, electrical
connections and the like for the drive mechanism have also been omitted as
falling well within the skill of those in the art, particularly in view of
additional detail shown in the drawings. The drive mechanism should serve
to reciprocate the piston pump 11 in a manner substantially the 30 same as
what is considered to be the optimum manual pumping cycle. Such an optimum
cycle is considered at present to be a suction stroke which generates a
maximum suction in the breast-hood in a range of about 250 mmHg at the top
end, to no less then about 100 mmHg at the lower end. More suction than
about 250 mmHg could result in discomfort or injury, and less than about
100 mmHg may not effect efficient milk expression. A suction stroke of
approximately 50-60 cycles/min. is also considered desirable 35 with 50
cycles/min. presently preferred. The preferred optimum cycle is illustrated
below. It is designed to duplicate the same suction pattern as a suckling
baby -- a regular, rhythmic series of cycles each consisting of suction,
release and relaxation. 40                                   [err] 45 [err]
50 The surface 74a of cam 74 is designed to reproduce this optimum cycle in
driving the arm 71. The mechanism used to obtain this optimum stroke and
suction may obviously vary with the type of piston 55 pump and hood
assembly being utilized, with the mechanism described herein being
particularly adapted for use with the piston pump and breast hood
described. Casing 17 encloses the drive mechanism and serves as a mount for
the various elements of the drive mechanism. The casing 17 further includes
a handy carrying handle 95. Vents 96 provide air inlets for a 5    EP 0 330
845 B1 cooling fan (not shown) associated with the motor 90. A well 98 is
also formed in the top of the casing 17, within which the bottle 12 can be
temporarily held for convenience. Thus, while the invention has been
described with reference to a particular embodiment, those having skill in
the art will recognize modifications of elements and structure which may
facilitate the application of 5  the invention, but which still will fall
within the scope of the invention. Claims 1. A breast pump assembly
including a manually operable breast pump (11) having a hand-drivable
piston 10     (21) received for reciprocating movement within a chamber of
a piston cylinder (18) to generate, in use, a periodic suction within a
breast-hood (23a,23b) emplaced on a breast to effect the expression of
mother's milk, wherein the improvement comprises: a motor drive unit (15)
adapted to receive and hold said manually operable breast pump (11), said
drive unit (15) having means (20) for driving the breast pump piston (21)
for reciprocating movement in 15    the piston chamber. 2. The breast pump
assembly of claim 1, wherein the piston cylinder (18) has a forward and a
rearward end, the forward end being connectable to a breast-hood assembly
(10) including the breast hood (23a,23b) to generate suction in the breast
hood (23a, 23b) through movement of the piston (21) in the 20     piston
cylinder (18), the piston (21) having a piston rod (19) connected thereto,
which piston rod (19) extends out of the rearward end of the piston
cylinder (21), said motor drive unit (15) including a casing (17), means
(16) mounted on said casing (17) for releasably receiving and holding the
forward end of the piston cylinder (18), 25         an arm (20) having
first and second ends, said first arm end having means (64-66) thereon for
releasable receiving and holding the piston rod (19), said second arm end
being connected to means (70,71) for turning said arm (20) through an arc
in a reciprocating fashion to effect reciprocating 



movement of the piston rod (19) to drive the piston (21), and a motor (90)
connected to said arm (20) turning means to drive the latter. 30 3. The
breast pump assembly of claim 2, wherein the suction stroke of the piston
(21) within the chamber effected by said drive unit (15) is adapted to
produce substantially the same stroke as optimum manual driving of the
breast pump (11). 35  4. The breast pump assembly of claim 3, wherein the
suction stroke effected by said drive unit (15) generates a maximum suction
in the breast hood (23a,23b) in a range of about 100 to about 250 mmHg, at
a suction stroke rate of about 50-60 cycles/min. 5. The breast pump
assembly of claim 2, wherein said means for releasable receiving and
holding the 40     piston rod (19) on said first end of said arm (20) is a
U-shaped resilient gripping member (64) carried on said first end which is
sized smaller than the diameter of the piston rod (19), and within which
the piston rod (19) is received and gripped. 6. The breast pump assembly of
claim 2, wherein the forward end of the piston cylinder (18) is screw- 45
threaded for releasable substantially airtight attachment to a
match-threaded portion (32) of the breasthood (23a,23b), said means (16)
mounted on said casing (17) for releasably receiving and holding the
forward end of the piston cylinder (18) comprising an adaptor (16) having a
cap portion (52) which is match-threaded to the piston chamber forward end
for substantially airtight attachment thereon, an air channel (53) formed
in the cap through which air passes into the piston chamber, an 50
outlet (54) to said air channel to which an air tube (22) can be connected,
and a post (56) formed on said cap (52) which is received in a post-hole
(57) formed in said casing (17). 7. The breast pump assembly of claim 6,
wherein said adaptor (16) further includes a flange (58) extending
laterally from a side of said cap (52), said casing (17) further including
a slot (59) formed 55     therein adjacent said post-hole (57), within
which slot (59) said flange (58) is rotatably received to releasably fix
said adaptor (16) in place on said casing (17). 6    EP 0 330 845 B1
cooling fan (not shown) associated with the motor 90. A well 98 is also
formed in the top of the casing 17, within which the bottle 12 can be
temporarily held for convenience. Thus, while the invention has been
described with reference to a particular embodiment, those having skill in
the art will recognize modifications of elements and structure which may
facilitate the application of 5  the invention, but which still will fall
within the scope of the invention. Claims 1. A breast pump assembly
including a manually operable breast pump (11) having a hand-drivable
piston 10    (21) received for reciprocating movement within a chamber of a
piston cylinder (18) to generate, in use, a periodic suction within a
breast-hood (23a,23b) emplaced on a breast to effect the expression of
mother's milk, wherein the improvement comprises: a motor drive unit (15)
adapted to receive and hold said manually operable breast pump (11), said
drive unit (15) having means (20) for driving the breast pump piston (21)
for reciprocating movement in 15    the piston chamber. 2. The breast pump
assembly of claim 1, wherein the piston cylinder (18) has a forward and a
rearward end, the forward end being connectable to a breast-hood assembly
(10) including the breast hood (23a,23b) to generate suction in the breast
hood (23a, 23b) through movement of the piston (21) in the 20     piston
cylinder (18), the piston (21) having a piston rod (19) connected thereto,
which piston rod (19) extends out of the rearward end of the piston
cylinder (21), said motor drive unit (15) including a casing (17), means
(16) mounted on said casing (17) for releasably receiving and holding the
forward end of the piston cylinder (18), 25        an arm (20) having first
and second ends, said first arm end having means (64-66) thereon for
releasable receiving and holding the piston rod (19), said second arm end
being connected to means 



(70,71) for turning said arm (20) through an arc in a reciprocating fashion
to effect reciprocating movement of the piston rod (19) to drive the piston
(21), and a motor (90) connected to said arm (20) turning means to drive
the latter. 30 3. The breast pump assembly of claim 2, wherein the suction
stroke of the piston (21) within the chamber effected by said drive unit
(15) is adapted to produce substantially the same stroke as optimum manual
driving of the breast pump (11). 35  4. The breast pump assembly of claim
3, wherein the suction stroke effected by said drive unit (15) generates a
maximum suction in the breast hood (23a,23b) in a range of about 100 to
about 250 mmHg, at a suction stroke rate of about 50-60 cycles/min. 5. The
breast pump assembly of claim 2, wherein said means for releasable
receiving and holding the 40     piston rod (19) on said first end of said
arm (20) is a U-shaped resilient gripping member (64) carried on said first
end which is sized smaller than the diameter of the piston rod (19), and
within which the piston rod (19) is received and gripped. 6. The breast
pump assembly of claim 2, wherein the forward end of the piston cylinder
(18) is screw- 45     threaded for releasable substantially airtight
attachment to a match-threaded portion (32) of the breasthood (23a,23b),
said means (16) mounted on said casing (17) for releasably receiving and
holding the forward end of the piston cylinder (18) comprising an adaptor
(16) having a cap portion (52) which is match-threaded to the piston
chamber forward end for substantially airtight attachment thereon, an air
channel (53) formed in the cap through which air passes into the piston
chamber, an 50     outlet (54) to said air channel to which an air tube
(22) can be connected, and a post (56) formed on said cap (52) which is
received in a post-hole (57) formed in said casing (17). 7. The breast pump
assembly of claim 6, wherein said adaptor (16) further includes a flange
(58) extending laterally from a side of said cap (52), said casing (17)
further including a slot (59) formed 55     therein adjacent said post-hole
(57), within which slot (59) said flange. (58) is rotatably received to
releasably fix said adaptor (16) in place on said casing (17). 6    8  An
adaptor for releasably mounting to a casing (17) the forward end of a
piston cylinder (18) which is screw-threaded for releasable attachment to a
match-threaded portion (32) of a breast-hood assembly (10) of a breast pump
(11), said adaptor (16) comprising: a cap portion (52) which is
match-threaded (32) to the piston cylinder forward end for substantially 5
airtight attachment thereon, an air channel (53) formed in the cap (52)
through which air passes into the piston chamber of the piston cylinder
(18), an outlet (54) to said air channel (53) to which an air tube (22) can
be connected, and a post (56) formed on said cap (52) which is received in
a post-hole (57) of an adaptor mount. 10 9. The adaptor of claim 8, wherein
said adaptor (16) further includes a flange (58) extending laterally from a
side of said cap (52), said adaptor mount including a slot (59) formed
therein adjacent said post-hole (57), within which slot (59) said flange
(58) is rotatably received to releasably fix said adaptor in place on said
mount. 15 10. A motor drive unit adapted to drive a breast pump assembly,
according to one of the claims 1 to 7, including a manually operable breast
pump having a hand-drivable piston pump (11) with a piston (21) received
for reciprocating movement within a chamber of a piston cylinder (18) to
generate, in use, a periodic suction within a breast-hood (23a,23b)
emplaced on a breast to effect the expression of 20     mother's milk, the
piston cylinder (18) having a forward end and a rearward end, the forward
end being connectable to a breast-hood assembly (10) including the
breast-hood (23a,23b) to generate suction in the breast-hood through
rearward movement of the piston (21) in the piston cylinder (18), the
piston having a piston rod (19) connected thereto, which piston rod extends
out of the rearward end of the 



piston cylinder (18), wherein said motor drive unit (15) comprises: 25
a casing (17), means (16) for receiving and holding the piston pump (11) on
said casing (17), and means (20) for driving the piston rod (19) for
reciprocating movement in the piston chamber. 11. The motor drive unit of
claim 10, wherein the suction stroke of the piston (21) within the chamber
30     effected by said drive unit (15) is adapted to produce substantially
the same stroke as optimum manual driving of the breast pump (11) in a
range of a maximum of about 100 to about 250 mmHg, at a suction stroke rate
of about 50-60 cycles/min. 12. The motor drive unit of claim 11, wherein
said piston rod driving means (20) includes a rotating 35     eccentric cam
(74) having a camming surface (74a) which drives a first lever arm (71)
which is connected to a second lever arm (20) having means (64-66) thereon
to hold the piston rod (19), said camming surface (74a) with said first and
second arms (71,20) producing an optimum stroke cycle as follows: 40 45 50
[err] 13. The motor drive unit of claim 10, comprising: an adaptor (16)
having a cap portion (52) which is match-threaded (32) to the piston
cylinder 55     forward end for attachment thereon, an air channel (53)
being formed in the cap (52) through which air passes into the piston
chamber with an outlet (54) to said air channel (53) to which an air tube
(22) can be connected, and a post (56) formed on said cap (52) which is
received in a post-hole (57) formed in said casing (17), 7    EP 0 330 845
B1                            C   L    M   S an arm (20) having first and
second ends, said first arm end having means (64-66) for releasably
receiving and holding the piston rod (19), said second arm end being
pivotally attached to said casing (17) and connected to means (71,74) for
turning said arm (20) through an arc in a reciprocating fashion to effect
reciprocating movement of the piston rod (19) to drive the piston (21), and
5         a motor (90) connected to said arm (20) turning means to drive
the latter. 14. The motor drive unit of claim 13, wherein said arm (20)
turning means includes a rotating eccentric cam (74) having a camming
surface (74a) which drives a lever arm (71) which is connected to said arm
(20) having means (64-66) for holding the piston rod (19), said camming
surface (74a), with said arms 10     (71,20), producing an optimum stroke
cycle as follows: 15 20 25 Patentanspr~che 1. Eine Brustpumpe,
einschliesslich eine manuell betriebene Brustpumpe (11), die einen von Hand
30     betriebenen Kolben (21) hat, der hin- und herbewegbar in einer
Kammer eines Kolbenzylinders (18) angeordnet ist, um im Betrieb innerhalb
einer Brustkappe (23a, 23b), die auf einer Brust aufgesekzt ist, perodisch
einen Saugzug zu erzeugen, um das AusdrUcken von Muttermilch zu bewirken,
wobei die Verbesserung enthalt: eine Motorantriebseinheit (15), die zur
Aufnahme und zum Tragen der manuell betriebenen 35     Brustpumpe (1 1)
ausgebildet ist, welche Antriebseinheit (I15) Mittel (20) zumn Antreiben
des Brustpum- penkolbens (21) filr eine Hin- und Herbewegung in der
Kolbenkammer aufweist. 2. Die Brustpumpe nach Anspruch 1, wobei der
Kolbenzylinder (18) ein vorderes und ein hinteres Endo - ~~aufweist, das
vordere Ende mit einem Brusthaubenzusammenbau (10) einschliesslich der
Brustkappe 40     (23a, 23b) verbindbar ist, um durch Bewegung des Kolbens
(21) im Kolbenzylinder (18) in der Brustkappe (23a, 23b) einen Saugzug zu
erzeugen, welcher Kolben (21) eine mit ihm verbundene Kolbenstange (19)
hat, welche Kolbenstange (19) aus dem hinteren Ende des Kolbenzylinders
(21) 



hinausragt, die Motorantriebseinheit (15) ein Gehause (17) aufweist, 45
mit demn Gehause (17) verbundene Mittel (16) zumn losbaren Aufnehmen und
Halten des vorderen Endes des Kolben-Zylinders aufweist, einen Arm (20),
der ein erstes und zweites Ende hat aufweist, welcher erste Arm darauf
angeordne- te Mittel (64-66) zumn losbaren Aufnehmen und Halton der
Kolbenstange (19) hat, welcher zweite Arm mit Mitteln (70, 71) um don Arm
(20) in einer hin- und hergehenden Weise entlang eines Bogens zu 50
bewegen verbunden ist, um eine einen Motor (90), der mit den Mitteln zum
Drehen des Armes um letzteren anzutreiben verbunden ist. 3.Die Brustpumpe
nach Anspruch 2, wobei der durch die Antriebseinheit (15) bewirkte Saughub
des 55     Kolbens (21) in der Kammer derart festgelegt ist, dass er
weitgehend denselben Hub wie ein optimal manueller Antrieb der Brustpumpe
(sI) erzeugt. 8    I f~i 11l1 11111lii,11111 IID II11i EP 0 330 845 B1 4.
Die Brustpumpe nach Anspruch 3, wobel der durch die Antriebseinheit (15)
bewirkte Saughub eine maximale Saugkraft in der Brusthaube (23a, 23b) in
einem Bereich von etwa 100 bis etwa 250 mmHg bei einer Saughubzahl von etwa
50-60 HUben/Min. erzeugt. s  5. Die Brustpumpe nach Anspruch 2, wobei die
Mittel zum  l6sbaren Aufnehmen und Halten der Kolbenstange (19) am ersten
Ende des Armes (20) ein U-formiges nachgiebiges Greifglied (64) umfassen,
das auf dem ersten Ende getragen ist, das kleiner als der Durchmesser der
Kolbenstange (19) am ersten Ende des Armes (20) ein U-fdrmiges nachgiebiges
Greifglied (64) umfassen, das auf dem ersten Ende getragen ist, das kelener
als der Durchmesser der Kolbenstange (19) bemessen ist, 10     und
innerhalb welchem die Kolbenstange (19) aufgenommen und gehalten ist. 6.
Die Brustpumpe nach Anspruch 2, wobei das vordere Ende des Kolben-Zylinders
(18) ein Schraubge- winde for eine l6sbare, weitgehend luftdichte
Verbindung mit einem ein entsprechendes Gewinde enthaltenden Abschnitt (32)
der Brusthaube (23a, 23b) aufweist, welche auf dem Gehluse (17) 15
angeordneten Mittel (16) zum l6sbaren Aufnehmen und Halten des vorderen
Endes des Kolben- Zylinders (18) ein VerbindungsstOck (16) mit einem
Kappenabschnitt (52) aufweisen, welcher ein dem vorderen Ende der
Kolbenkammer entsprechendes Gewinde for eine weitgehend luftdichte
Verbindung mit demselben aufweist, einen Luftkanal (53), der in der Kappe
ausgebildet ist, durch den Luft in die Kolbenkammer str6mt, einen Auslass
(54) zum Luftkanal, mit welchem ein Luftschlauch (22) verbunden 20
werden die Kolbenkammer stromt, einen Auslass (54) zum Luftkanal, mit
welchem ein Luftschlauch (22) verbunden werden kann, und einen Zapfen (56)
der auf der Kappe (52) gebildet ist, die in einem Zapfenloch (57)
aufgenommen ist, das im Gehause (17) gebildet ist. 7. Die Brustpumpe nach
Anspruch 6, wobei das VerbindungsstOck (16) weiter einen Flansch (58)
aufweist, 25     der seitlich von einer Seite der Kappe (52) weg verlauft,
das Gehause (17) weiter einen darin neben dem Zapfenloch (57) ausgebildeten
Schlitz (59) aufweist, innerhalb welchem Schlitz (59) der Flansch drehbar
aufgenommen ist, um das VerbindungsstOck (16) l6sbar im Gehause (17) an Ort
zu fixieren. 8. Ein VerbindungsstUck zum l6sbaren Verbinden des vorderen
Endes eines Kolben-Zylinders (18) mit 30     einem Gehluse (17), welcher
Kolben-Zylinder ein Schraubgewinde for ein ldsbares Verbinden mit einem ein
entsprechendes Gewinde (32) aufweisender Abschnitt (32) eines
Brusthaubenzusammenbaus (10) einer Brustpumpe (11), welches
VerbindungsstOck (16) enthalt: einen Kappenabschnitt (52), der mit einem
dem vorderen Ende des Kolben-Zylinders entsprechen- den Schraubgewinde (32)
far eine weitgehend luftdichte Verbindung mit demselben ausgerUstet ist, 35
einen Luftkanal (53), der in der Kappe (52) ausgebildet ist, durch den Luft
in die Kolbenkammer des Kolben-Zylinders (18) str6mt, einen Auslass (54)
zum Luftkanal (53), mit welchem ein Luftschlauch (22) verbunden werden
kann, einen auf der Kappe (52) ausgebildeten Zapfen (56), der in einem
Zapfenloch (57) eines Verbin- 



dungsstOcktragers aufgenommen ist. 40 9. Das VerbindungsstOck nach Anspruch
8, wobei das VerbindungsstUck (16) weiter einen Flansch (58) aufweist, der
von einer Seite der Kappe (52) seitlich weg verlduft, weicher
Verbindungstrager einen darin neben dem Zapfenloch (57) ausgebildeten
Schlitz (59) aufweist, innerhalb welchem Schlitz (59) der Flansch (58)
drehbar aufgenommen ist, um das VerbindungsstOck l6sbar an Ort auf dem 45
VerbindungsstOcktrager zu fixieren. 10. Eine Motorantriebseinheit, die zum
Antreiben einer Brustpumpenanordnung ausgebildet ist, nach einem der
AnsprUche 1 bis 7, einschliesslich eine manuell betriebene Brustpumpe, die
eine manuell betreib- bare Kolbenpumpe (11) mit einem Kolben (21) aufweist,
der hin- und herbeweglich in einer Kammer 50     eines Kolben-Zylinders
(10) angeordnet ist, um im Betrieb innerhalb einer auf einer Brust
angeordneten Brustkappe (23a, 23b) periodisch einen Saugzug zu erzeugen, um
das AusdrOcken von Muttermilch zu bewirken, welcher Kolben-Zylinder ein
vorderes Ende und ein hinteres Ende aufweist, wobei das vordere Ende mit
einem Brusthaubenzusammenbau (10) einschliesslich der Brustkappe (23a, 23b)
verbindbar ist, um in der Brustkappe durch RUckwartsbewegung des Kolbens
(21) im Kolben-Zylinder 55     (18) Saugzug zu erzeugen, wetcher Kolben
elne mit demselben verbundene Kolbenstange (19) aufweist, welche
Kolbenstange vom hinteren Ende des Kolbenzylinders (18) hinausragt, wobei
die Motorantriebseinheit (15) enthalt: ein Gehause (17), 9    EP 0 330 845
B1 Mittel (16), um die Kolbenpumpe (11) aufzunehmen und auf dem Gehause
(17) zu halten, und Mittel (20) zum Antreiben der Kolbenstange (19), um
eine hin- und hergehende Bewegung in der Kolbenkammer zu bewirken. 5  11.
Die Motorantriebseinheit nach Anspruch 10, wobei der durch die
Antriebseinheit (15) bewirkte Saughub des Kolbens (21) in der Kammer derart
festgelegt ist, dass er weitgehend denselben Hub wie ein optimal manueller
Antrieb der Brustpumpe (11) in einem Bereich von etwa 100 bis etwa 250 mmHg
bei einer Saughubzahl von etwa 50-60 HUben/Min. erzeugt. 0o  12. Die
Motorantriebseinheit nach Anspruch 11, wobei die Mittel (20) zum Antreiben
der Kolbenstange einen rotierenden, exzentrischen Nocken (74) mit einer
Nockenflche (74) aufweist, die einen ersten Hebelarm (71) antreibt, der mit
einem zweiten Hebelarm (20) verbunden ist, der auf ihm angeordnete Mittel
(64-66) zum Halten der Kolbenstange (19) aufweist, welche Nockenfl~che
(74a) mit den ersten und zweiten Armen (71, 20) einen optimalen Hubzyklus
wie folgt erzeugt: 15 *2 20                                    .\
a 25                             -270O JX 30 13. Die Motorantriebseinheit
nach Anspruch 10, enthaltend ein Verbindungsst~ck (16) mit einem
Kappenabschnitt (52), der ein dem vorderen Ende des Kolben-Zylinders
angepasstes Schraubgewinde (32) zur Verbindung mit demselben aufweist,
wobei in der Kappe (52) ein Luftkanal (53) gebildet wird, durch den Luft in
die Kolbenkammer mit einem Auslass 35     (54) zum Luftkanal (53), an den
ein Luftschlauch (22) anschliessbar ist stromt, und einen auf der Kappe
(52) ausgebildeten Zapfen (56), der in einem im Geh~iuse (17) ausgebildeten
Zapfenloch (57) aufge- nommen ist, einen Arm (20), der ein erstes und ein
zweites Ende aufweist, welcher erste Arm Mittel (64-66) zum Iosbaren
Aufnehmen und Halten der Kolbenstange (19) aufweist, welcher zweite Arm am
Gehffuse (17) 40     angelenkt und mit Mitteln (71, 74) zum Drehen des
Armes (20) in einer hin- und hergehenden Weise durch einen Bogen verbunden
it, um eine Hin- und Herbewegung der Kolbenstange (19) zum Antreiben des
Kolbens (21) zu bewirken, und einen mit den Mitteln zum Drehen des Armes
(20) verbundenen Motor (90), urn den ersteren 



anzutreiben. 45 14. Die Motorantriebseinheit nach Anspruch 13, wobei die
Mittel zum Drehen des Armes (20) einen rotierenden, exzentrischen Nocken
(74) mit einer Nockenflache (74a) aufweisen, die einen Hebelarm (71)
antreibt, der mit dem Arm (20) verbunden ist, der Mittel (64-66) zum Halten
der Kolbenstange (19) hat, welche Nockenflache (74a) mit den Armen (71, 20)
einen optimalen Hubzyklus wie folgt erzeugt: 50 55 10    EP 0330845 B1
*   C   L   M   S   * _4 _         1       ,,_       2
.~~~~~~~~~~~~~~~~~~~~~ _ Revendications 10
210 Revendlcatlons 1. Un systbme de tire-lait comprenant un tire-lait (11)
pouvant etre actionne manuellement, comportant un piston (21) pouvant Otre
entratne a la main qui est loge de fagon a pouvoir accomplir un mouvement
20     alternatif a l'interieur d'une chambre d'un cylindre de piston (18),
pour produire, pendant l'utilisation, une aspiration periodique &
I'interieur d'une teterelle (23a, 23b) placee sur un sein pour provoquer
l'expulsion du lait maternel, dans lequel le perfectionnement comprend: un
dispositif d'entrafhement a moteur (15) congu pour recevoir et maintenir le
tire-lait (11) pouvant etre actionn6 manuellement, ce dispositif
d'entra'inement (15) comportant des moyens (20) pour 25     entraTner le
piston (21) du tire-lait, de fagon a lui faire accomplir un mouvement
alternatif dans la chambre de piston. 2. Le systeme de tire-lait de la
revendication 1, dans lequel le cylindre de piston (18) a une extremite
avant et une extremite arribre, I'extremite avant pouvant Otre raccordee a
une structure de teterelle (10) 30     comprenant la teterelle (23a, 23b),
pour produire une aspiration dans la teterelle (23a, 23b) par le mouvement
du piston (21) dans le cylindre de piston (18), le piston (21) comportant
une tige de piston (19) qui lui est reliee, cette tige de piston (19)
s'6tendant hors de l'extremite arribre du cylindre de piston (21), le
dispositif d'entrathement & moteur (15) comprenant un coffret (17), 35
des moyens (16) mont6s sur le coffret (17) pour recevoir et maintenir de
fagon lib~rable 1'extrdmit6 avant du cylindre de piston (18), un bras (20)
ayant des premibre et seconde extremites, la premibre extrdmit6 du bras
portant des moyens (64-66) qui sont destines a recevoir et & maintenir de
fagon liberable la tige de piston (19), ia seconde extrdmit6 du bras 6tant
reliee a des moyens (70, 71) qui sont destines A faire tourner ce bras 40
(20) sur un arc, d'une maniere alternative, pour produire un mouvement
alternatif de la tige de piston (19) de fagon a entratner le piston (21),
et un moteur (90) accoupl6 aux moyens destines a faire tourner le bras (20)
pour entra~ner ce dernier. 3. Le systbme de tire-lait de la revendication
2, dans loquel la course d'aspiration du piston (21) a 45     I'int6rieur
de la chambre qui est produite par le dispositif d'entrainement (15) est
ajustee de fagon & 8tre pratiquement identique a la course qui resulte de
1'entrainement manuel optimal du tire-lait (11). 4. Le systeme de tire-lait
de la revendication 3, dans lequel la course d'aspiration qui est produite
par le dispositif d'entralnoment (15) produit une aspiration maximale dans
la t~terelle (23a, 23b) dans une 50      plage d'environ 100 & environ 250
mm Hg, a une cadence de courses d'aspiration d'environ 50-60 cycles/minute.
5. Le systbme de tire-lait de la revendication 2, dans lequel les moyens
destines A recovoir et a maintenir de fagon lib6rable la tige de piston
(19) sur la premiere extremite du bras (20) sont constitues par un 55
6lment de retenue 6lastique en forme de U (64), porte par la premibre
extremite, qui est dimensionne de fagon a 8tre plus petit quo le diametre
de la tige de piston (19), et A l'interieur duquel la tige de 



piston (19) est logee et retenue.    EP O 330 845 B1
1      111111 11111 1111 Il II * C   L   M S 6. Le systbme de tire-lait de
la revendication 2, dans lequel l'extr~mit6 avant du cylindre de piston
(18) est filetde pour permettre une fixation pratiquement hermetique et
lib~rable sur une partie filet~e de fagon correspondante (32) de la
t~terelle (23a, 23b), les moyens (16) qui sont mont~s sur le coffret (17)
pour recevoir et maintenir de fagon Iibdrable l'extr~mit4 avant du cylindre
de piston (18) comprenant un 5      adaptateur (16) ayant un receptacle
(52) qui est filet4 en correspondance avec 1'extrdmit4 avant de la chambre
de piston, pour pouvoir 8tre fix6 de fagon pratiquement herm~tique sur
cette dernibre, un passage d'air (53) formd dans le receptacle, a travers
lequel l'air passe vers la chambre de piston, un orifice de sortie (54) du
passage d'air, auquel un tube de passage d'air (22) peut 8tre branch6, et
une tige (56) formde sur le receptacle (52), qui est log~e dans un trou de
r~ception de tige (57) form4 dans 10     le coffret (17). 7. Le systbme de
tire-lait de la revendication 6, dans lequel I'adaptateur (16) comprend en
outre une languette (58) qui s'4tend lat~ralement & partir d'un c8t4 du
receptacle (52), le coffret (17) comprenant en outre une fente (59) qui est
formde dans ce dernier en position adjacente au trou de rdception de 16
tige (57), et la languette (58) pouvant 8tre logde de fagon tournante dans
la fente (59), pour fixer en place I'adaptateur (16) sur le coffret (17),
de manibre lib~rable. 8. Un adaptateur pour monter de fagon libdrable sur
un coffret (17) 1'extrdmit6 avant d'un cylindre de piston (18) qui est
filetde pour 8tre fixee de manibre lib~rable sur une partie filet6e de
fagon -  20     correspondante (32) d'une structure de t~terelle (10) d'un
tire-lait (1 1), cet adaptateur (1 6) comprenant: un receptacle (52) qui
est filete (32) en correspondance avec 1'extrdmit4 avant du cylindre de
piston, pour pouvoir 8tre fix6 a cette dernibre de fagon pratiquement
hermdtique, un passage d'air (53) form6 dans le receptacle (52), a travers
lequel l'air passe vers la chambre de piston du cylindre de piston (18), 25
un orifice de sortie (54) du passage d'air (53) auquel un tuyau de passage
d'air (22) peut 8tre branch6, et une tige (56) formee dans le receptacle
(55), qui est logde dans un trou de r~ception de tige (57) d'une monture
d'adaptateur. 30  9. L'adaptateur de la revendication 8, cet adaptateur
(16) comprenant en outre une languette (58) qui s'6tend latdralement a
partir d'un c8t4 du receptacle (52), la monture d'adaptateur comprenant une
fente (59) qui est form~e dans la monture en position adjacente au trou de
reception de tige (57), la languette (58) pouvant 8tre log~e de fagon
tournante dans la fente (59) pour fixer I'adaptateur en place de manibre
lib6rable sur la monture pr~cit~e. 35 10. Un dispositif d'entraihement a
moteur congu pour entratner un systbme de tire-lait, selon l'une quelconque
des revendications 1 a 7, comprenant un tire-lait pouvant 8tre actionn4
manuellement, ayant une pompe & piston (11) pouvant 8tre entratnde a la
main, avec un piston (21) log6 de fagon & accomplir un mouvement alternatif
a l'int6rieur d'une chambre d'un cylindre de piston (18) pour 40
produire, pendant l'utilisation, une aspiration p6riodique A l'int~rieur
d'une t~terelle (23a, 23b) qui est plac~e sur un sein pour provoquer
l'expulsion du lait maternel, le cylindre de piston (18) ayant une
extrdmit6 avant et une extrdmit6 arribre, 1'extr~mit6 avant pouvant 8tre
reli6e a une structure de tdterelle (10) qui comprend la t6terelle (23a,
23b), pour produire une aspiration dans la t~terelle sous l'effet du
mouvement du piston (21) vers I'arribre dans le cylindre de piston (18), le
piston ayant une 45     tige de piston (19) qui lui est relide, cette tige
de piston s'6tendant hors de l'extrdmit6 arribre du cylindre de piston
(18), dans lequel le dispositif d'entrainement A moteur (15) comprend: un
coffret (17), des moyens (16) pour recevoir et maintenir la pompe a piston
(11) sur le coffret (17), et des moyens (20) pour entrainer la tige de
piston (19) de fagon a lui faire accomplir un mouvement so     alternatif
dans la chambre de piston. 



11. Le dispositif d'entratnement a moteur de la revendication 10, dans
lequel la course d'aspiration du piston (21) dans la chambre qui est
produite par le dispositif d'entrainement (15) est ajust~e de fagon a 8tre
pratiquement identique & la course correspondant a Ilentraihement manuel
optimal du tire-lait (11), 55     dans une plage correspondant a un maximum
d'environ 100 & environ 250 mm Hg, a une cadence de courses d'aspiration
d'environ 50-60 cycles/minute. 12    EP 0 330 845 Bi
I !'1J I 11111  II P1 12. Le dispositif d'entratnement a moteur de la
revendication 11, dans lequel les moyens d'entraihement (20) de tige de
piston comprennent une came excentrique tournante (74) ayant une surface de
came (74a) qui entraine un premier bras (71) qui est relid a un second bras
(20) portant des moyens (64-66) destin~s A retenir la tige de piston (19),
la surface de came (74a) avoc les premier et second bras (71, 5      20)
produisant un cycle de courses optimal qui est le suivant: 10
i~~~~~~~~~~%*i 15                       ~~~~~~~~~210                   %
.~J 20 13. L'unit6 d'entraTnement a moteur de la revendication 10,
comprenant: un adaptateur (16) ayant un receptacle (52) qui est filet4 (32)
en correspondance avec l'extr~mit6 avant du cylindre de piston, pour Otre
fix6 sur cotte dernibre, un passage d'air (53) 6tant form4 dans le 25
receptacle (52), pour permettre le passage de l'air vers la chambre de
piston, le passage d'air (53) comportant un orifice de sortie (54) auquel
un tuyau de passage d'air (22) pout Stre branch6, et une tige (56) formde
dans le rcoeptacle (52), qui est logde dans un trou de rdception de tige
(57) qui est formd dans le coffret (17), un bras (20) ayant des premibre et
seconde extrdmitds, la premibre extr~mit4 du bras comportant 30     des
moyens (64-66) destinds A recevoir et A maintenir la tige de piston (19) de
fagon lib~rable, la seconde extr~mit6 du bras 6tant fixde de manibre
pivotante sur le coffret (17) et 6tant relioe A des moyens (71, 74) qui
sont destinds a faire tourner le bras (20) sur un arc, d'une manibre
alternative, pour produire un mouvement altematif de la tige de piston (19)
de fagon a entrainer le piston (21), et un moteur (90) accoupld aux moyens
destin6s & faire toumer le bras (20) pour entra~ner ce demier. 35 14. Le
dispositif d'entrainement a moteur de la revendication 13, dans lequel les
moyens destinds A faire toumer le bras (20) comprennent une came
excentrique tournante (74) ayant une surface de came (74a) qui entraine un
bras (71) qui est reli6 au bras (20) ayant des moyens (64-66) pour retenir
la tige de piston (19), cette surface de came (74a) avec les bras precitds
(71, 20), produisant un cycle de 40     courses optimal qui est le suivant:
45 13 210 55 1 3    


