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My invention relates to breast pumps and 
it has for its object to provide a new and im 
proved form and arrangement of parts for 
producing and controlling the vacuum by 
the force of which the operation of the de 
vice is effected. It is one of the objects of 
my invention to provide controlling means 
for the application of the force of the vacu 
um independently of the production of the 
vacuum so that a suction of constant power 
may be utilized for exerting its force inter 
mittently so as to provide rest periods be 
tween successive periods of action. It is an 
other object of my invention to provide an 
arrangement of parts comprising a control 
ling mechanism of the type described and 
comprising means by which air underlight 
pressure. is supplied at the rest periods for 
exerting a massaging effect whereby the 
gland is stimulated beneficially for rapidly 
increasing milk production and for reliev 
ing the blood congestion caused by the vac 
uum. 

It is another object of my invention to im 
prove. devices of this.type in sundry details 
hereinafter pointed out. The preferred 
means by which I have accomplished my sev 
eral objects are illustrated in the drawings, 

... and are hereinafter specifically described. 
That which I believe to be new and desire to 
cover by this application is set, forth in the 
claims. 8 . . 

In the drawings: - - 
Fig. 1 is a view, partly in section, and more 

or less diagrammatic, showing an approved 
form of my invention. 

Fig. 2 is an enlarged detail view of the 
breast appliance, being shown in section; and 

Fig. 3 is a view partly in section and more 
or less diagrammatic, showing a modified 
form of my improved mechanism. 

Referring particularly to Figs.1 and 2, 10 
indicates an ejector of any approved type 
adapted to be connected by means of a cou 
style, through the medium of which a stream 
of water of variable size can be forced through the ejector 10, serving to draw air 
toward the right in Fig. 1 through the branch 

58 pipe 13. The pipe 13 is connected by means 

pling device 11, with a faucet 12 of the usual 

of a flexible tube 14 with a receptacle 15 
which is shown in the form of a bottle. A 
breast appliance 16 is mounted in the closure 
17 of the receptacle by means of a hollow 
Shank 18, whereby the suction exerted upon is 
the pipe 13 by the ejector 10 is applied at 
the mouth of the breast appliance 16. 
. Upon the pipe 13, thereismounted apressure 
indicator 19 of any suitable type by which , , 
the effective force of the vacuum can be de- so 
termined. A relief valve device 20 is also 
provided, comprising a cap 21 provided with 
an opening 22 in its outer end, a ball 23 be 
ing held in position for closing the openin 
22 by a coiled spring 24, the effective streng 
of the spring 24 upon the ball 23 being con 
trollable by the adjustment of the cap 21 
upon the valve device 20, the adjustment in 
the construction shown being effected by the . 
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use of screw, threads. As will be readily un- to 
derstood, when the force of the vacuum ex 
ceeds a certain predetermined strength, the 
ball 23 will be unseated against the action 
of the spring 24, permitting the entrance of 

. ... " 

Means is provided for interrupting the 
action of the vacuum upon the breast ap 
pliance, such interrupting means in the con 
struction shown comprising an opening 25' . 
which may be interposed at any convenient so 
point in the tubular connections between the 
vacuum creating means and the vacuum chamber 15, this opening being normally . 
closed but adapted to be opened at intervals 
to destroy the vacuum in the apparatus. Any 85 
means may be used to intermittently close 
this opening 25, this means being here 
shown as a valve 25 carried by a spring arm 
26 mounted upon the pipe 13, the spring 26 
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serving to hold the valve 25 yieldingly in po- 90 
sition for closing an opening in the wall of 
the pipe 13. An electro-magnet 27 is posi 
tioned opposite the spring 26 which is pro 
vided with an armature 28 adapted to be at . 
tracted by the magnet 27 for raising the 95 
spring 26 and carrying the valve 25 out of its 
operative closing position. The magnet 27 
is operatively connected with a battery 29 
or with some other suitable source of elec. 
trical energy, a commutator 30 being inter- - 
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posed in the circuit connecting the magnet 
with the battery. The commutator 30 is 
adapted to be driven at the desired speed by 
means of a shaft 31 which is to be rotated 
manually or by any suitable driving means 
as may be desired. 
In operation, the breast appliance 16 is 

applied to the breast of a patient in the well 
known manner, while the faucet 12 is opened 
so as to produce a suction effect through the 
pipe 13. At the same time the shaft 31 is 
driven for making and breaking the electri 
cal connection between the battery 29 and the 
electro-magnet 27. During the time when 
the valve 25 is in the position as shown in 
Fig. 1, a suction is exerted through the tube 
14 and the vacuum chamber 15, causing the 
milk to be drawn into the vacuum chamber 
15 which serves as the milk receiver. The 
pressure, which is determined by the gauge 
19 is controlled by the regulation of the 
stream of water passing through the faucet 
in the usual manner. The relief valve device 
20 serves merely for providing a maximum 
force of vacuum, the relief valve being adapt 
ed to function only when there is a tendency 
to exceed such predetermined maximum 
force. As the commutator 30 rotates, the cir 
cuit through the magnet 27 is broken at inter 
vals, permitting the valve 25 to move into 
the position as shown in Fig. 1 for rendering 
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the force of the vacuum effective upon the 
breast appliance. At alternate intervals, the 
magnet 27 is energized, serving to move the 
valve 25 upwardly for permitting air to enter 
freely to the interior of the pipe 13, serving 
thus to relieve the suction upon the vacuum 
chamber 15 and the breast appliance 16. By 
this means, alternate periods of operation 
and rest are provided. The length of the 
periods of operation is of course controlled 
by the rate of rotation of the shaft 31 upon 
which the commutator is mounted. 

It is ordinarily preferable that the periods 
of operation and rest be as regular as pos 
sible, such regularity contributing materially 
to the stimulation of milk secretion. For this 

50 
reason, it is important that the shaft 31 be 
driven at a constant rate, and suitable means 
for effecting this result is preferably to be 
supplied. 
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The breast appliance 16 is funnel-shaped, 
being preferably in the form of a cone con 
tinuously from the edge at the mouth of the 
appliance substantially to the apex where the 
suction opening from the body of the ap 
pliance into the shank 8 is comparatively 
much smaller in diameter than that of the 
nipple of the breast of the patient. The 

60. 
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angle of the opening of the cone of the breast 
appliance is preferably to be less than 90° 
and is to be large enough to permit the breast 
of the patient to be inserted well within the 
appliance, so as to bring the nipple of the 
breast preferably in close proximity to the 

1,847,658 . 

apex of the cone. In this way, the appliance 
serves to support the breast and the nipple 
so as to prevent any material distension, 
while at the same time permitting effective 
operation for the extraction of the milk. 

Referring now to Fig. 3, in which a modi 
fied form of construction is illustrated, simi 
lar parts are indicated by the same reference 
characters. In the modified form, the vacuum 
chamber 15 and the parts connected there with 
are the same as those above described, except 
that a relief valve 32 is provided in addition. 
This valve 32 is in the form of a tapered tube 
of flexible material such as rubber, the outer 
end of which is slit at 33. The construction 
is such that the slit 33 is normally closed, 
and held closed by a light yielding pressure, 
So as to prevent the entrance of air down 
wardly therethrough. The device is adapted 
to open, however, so as to permit the escape 
of air in case the interior pressure in the valve 
32 rises higher above the atmospheric pres 
sure than desired. . . . . 

In the construction shown in Fig. 3, a rotary 
pump 34 is utilized for providing the desired 
vacuum, such pump being driven in the con 
struction shown, by a motor 35 of any suit 
able type. A worm 36, mounted upon the 
motor shaft 37 drives a worm gear 38 mount 
ed upon a shaft 39, the shaft 39 being pro 
vided with a crank arm 40 which is connected 
by means of a pitman 41, with the arm 42 of a 
valve 43 mounted within a valve case 44, 
located in the connections between the pump 
34 and the vacuum chamber 15. As is clearly 
shown in said Fig. 3, the valve casing 44 is 
connected with both the suction side and the 
pressure side of the pump 34 by means of 
short pipes. 45 and 46, respectively, the ar 
rangement being such that the tube 14 lead 
ing from the vacuum chamber 15 is adapted 
to be connected alternately with the suction 
side and the pressure side of the pump as the 
valve 43 is given the rotary movement by 
means of its connection with the gear 38. 
The operation of the device as shown in Fig. 
3 is substantially the same as that above de 
scribed, except that during the periods of 
rest the vacuum chamber 15 is connected with 
the pressure side of the pump so as to provide 
a slight pressure within the breast appliance 
16 above that of the atmosphere as compared 
with the atmospheric pressure within the 
breast appliance 16 of the device of Fig. 1. 
By the provision of this slight excess of pres 
sure within the breast appliance in the de 
vice of Fig. 3, a massaging effect is produced 
upon the gland of the breast of the patient, 
serving to stimulate the gland beneficially for 
bringing about rapid stimulation of milk 
secretion and relief from blood congestion. 
The amount of pressure delivered upon the 
breast through the appliance 16 is of course 
controlled by the degree of force required for 
opening the relief valve 32. 
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While I prefer to embody my invention in 
one of the forms as illustrated in the draw 
ings, it will be understood that I do not desire 
to limit myself to the details of such construc 
tions, except so far as the claims hereinafter 
presented are so limited, inasmuch as it is 
evident that changes might readily be made 
in the forms of the mechanism without de 
parting from the spirit of the invention. 
I claim: - 
1. A breast pump comprising a vacuum 

chamber, a breast appliance connected there 
with, means connected with said chamber for 
exhausting air from the chamber and the 
breast appliance, a valve interposed between 
the exhausting means and the mouth of the 
breast appliance for quickly eliminating the 
vacuum on said breast appliance, an electro 
magnet adapted when energized to operate 
said valve, a commutator connected with said 
magnet and with a source of electrical energy, 
and means for actuating said commutator for 
giving said valve an intermittent operation 
in the desired timed relation. 2. A breast pump comprising an ejector for 
producing a continuously acting suction, 
means for connecting said ejector to a source 
of running water for operation by a stream 
of water passing therethrough, a receptacle, 
a closure for said receptacle, a tube composed 
of rigid and flexible parts passing through 
said closure and connected to the suction end 
of the ejector for the exhaustion of the recep 
tacle, said tube having a projection thereon, 
said projection having an opening therein 
forming a vent enabling interruption of the 
exhaustion of the receptacle and a rigid tube 
extending through said closure, said tube be 
ing bent and having a flaring, conical shaped 
inlet for application to the breast. 

EDWARD LASKER. 


