
Dec. 29, 1953 K. G. MAGN 2,664,095 
PNEUMATIC PULSATOR 

Filed Jan. 19, 1950 

R 

. 7 

4. 

SN 

1. L 
7 - 2 ... -- 

7 

s g 

S RS N 

N 

% % 
fly O Z % 
aY($2 Z 

t 
----4 

s 

l ls 3 

INVENTOR. 

Aor / Gunnar Magni 
B 

  

  

  

  

  

  

  

  



Patented Dec. 29, 1953 2,664,095 

UNITED STATES PATENT OFFICE 
2,664,095 

PNEUMATIC PULSATOR 
Karl G. Magni, Ronninge, Sweden, assignor to 
Aktiebolaget Separator, Stockholm, Sweden, 
a corporation of Sweden 

Application January 19, 1950, Serial No. 139,514 
In Denmark July 11, 1942 

Section 1, Public Law 690, August 8, 1946 
Patent expires July 11, 1962 

1. 
The present invention relates to a pulsator 

adapted to be used with that type of milking 
machines in which a high and a low pressure are 
alternately established in the outer chambers of 
double-chamber teat cups. The outer chambers 
in two of the teat cups are exposed to the high 
pressure at the same time as the corresponding 
chambers in the two other teat cups are exposed 
to the low pressure and vice versa. The high 
preSSure is in practice the prevailing atmospheric 
preSSure, while the low pressure is a partial vac 
uum of about half atmospheric pressure. 
The pressure reversals are obtained by means 

of a pulsator, which connects the teat cups alter 
nately with the atmosphere and with a source of 
vacuun. The pulsator contains a working 
chamber, in which the high or low pressure influ 
ences a piston or a membrane (possibly several 
membranes) connected with a valve system, to 
reciprocate it between two end positions. In cer 
tain pulsators there is a working chamber on each 
Side of the piston or membrane. Between the 
pulsating chamber and the working chamber 
there are generally provided throttling elements, 
by means of which the working speed of the 
pulsator is regulated. It is sufficient to connect 
Only one of the pulsation chambers with the cor 
responding working chamber by a narrow open 
ing acting to throttle, and such a connection is 
often used. 

Devices of the kind mentioned have the incon 
venience that the valve system, i.e., the piston or 
the valves, could easily remain standing in a 
mid-position, where the pressures in the pulsat 
ing chambers and thus in the working chamber 
or chambers are such that the required motion 
impulse does not arise. This tendency of the 
pulsator is, in pulsators provided with disc valves, 
more or less successfully counteracted by suitably 
locating the valves in relation to the vacuum 
chambers and the atmospheric pressure cham 
bers. But with regard to the piston pulsators, 
which have no disc valves, there is no such pos 
sibility. 
A distinct reversal of the valve system is 

achieved because the system is connected to a 
delaying membrane or a delaying piston which 
is at the shifting exposed to a pressure differ 
ence between the two sides of the membrane or 
the piston, which pressure difference acts in the 
opposite direction to that directly influencing the 
valve system but is later equalized through a 
throttled channel between both sides of the 
membrane. Thus, the piston or the valve system 
is forced to complete the movement begun with 
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out stopping in a mid-position. It is advantage 
ous for ensuring a positive functioning to give to 
the delaying membrane a larger effective area, 
than to the piston, or the membrane arranged for 
the shifting of the valve system. If this is the 
case, then the difference between the pressures 
on both sides of this membrane or piston caused 
at the shifting makes the valve system complete 
its movement with a greater force to the Outer 
position. The larger pressure surfaces of the 
larger membrane thus determine the direction of 
motion against the action of the pressures On the 
piston or the Smaller membrane. The prevailing 
pressures also tend to maintain the valve System 
in the end position attained. To effect a new 
shifting movement it is required that the pres 
Sures on both sides of the larger membrane 
should be equalized to a certain degree, So as to 
cause the difference between the pressures acting 
on the piston or the Smaller membrane to be 
come greater than the difference between the 
pressures influencing the delaying membrane. 
After such an equalizing has been effected, the 
valve system is shifted to the opposite end posi 
tion, and this movement is hastened and ensured 
because the delaying membrane is at the shifting 
exposed to the other of the two pressures. 
For effecting the equalizing between the pres 

Sures on both sides of the larger membrane or 
the piston, respectively, there is provided a 
throttled channel between chambers on both 
sides of the membrane. The regulation of the 
frequency of the pulsator is preferably made by 
regulating this throttling. In this case, the pull 

5 sating chambers and the working chambers in 
the pulsator should communicate without throt 
tlings, 
As the pressure prevailing in one of the pulsa 

tion chambers should also act on the membrane 
Or the piston delaying the shifting movement, the 
air in one of the two chambers limited by the 
membrane will be subject to constant renewal. 
Since this chamber communicates with the other 
chamber by means of a throttled channel, dust 
particles entering with the air will ultimately 
deposit in the narrow channel, causing a reduc 
tion of the pulsating frequency. On account of 
the continual exchange of air, new quantities of 
dust from the surrounding atmospheric air will 
deposit in the throttling device. 
The present invention has for its principal ob 

ject the provision of a pneumatic pulsator having 
an improved pulsation frequency determiner in 
which the tendency for dust deposits in the 
throttled channel to lower the pulsating fre 



2,664,095 
3 

quency is greatly reduced and can be easily coun 
teracted When necessary. 
A pulsator made according to the invention 

comprises a reciprocating valve System adapted to 
distribute high and low pneumatic pressures to a 
pipe or pipes through working chambers of the 
pulsator. The reciprocating movements of the 
valve system are controlled by a pulsation fre 
quency determiner comprising a housing forming 
an air chambel adjacent the valve System and in 
which the air pressure is alternately increased and 
decreased by the valve system in its reciprocation. 
The housing has in One of its Walls a channel corn 
municating with the housing chamber and 
through which atmospheric air passes first in One 
direction and then in the other direction, to and 
from the housing chamber, as the valve system 
reciprocates. A tube of rubber or other yielding 
material is arranged in the channel and has a 
flow passage forming a throttle for the reversing 
air current, the throughflow area of this flow 
passage determining the frequency of the pulsa 
tions. The elastic tube is seated at one end, and 
an adjustment device accessible from Outside the 
housing is operable on the other end of the tube 
to compress it longitudinally, thus reducing the 
throughflow area of the throttling passage and 
theirefore the pulsation frequency. 
With this construction, for a given throughflow 

area, the surface area of the throttling passage in 
the eastic tube is much Smaller than that of the 
usual narrow annular passage of a throttle of the 
needle valve type commonly used in pneumatic 
pulsators, and therefore dust deposits on this Sur 
face area have a relatively small effect upon the 
throughflow area, as compared with the needle 
type valve. Accordingly, the frequency deter 
niner of the present invention can be operated 
many times longer, Without requiring adjust 
ment, than the frequency determiners commonly 
used. Moreover, since an initial compression can 
be imposed in the elastic tube by means of the ad 
iustment device, any reduction in the pulsation 
frequency due to dust deposits in the tube passage 
can be readily counteracted by simply operating 
the adjustment device to release Some of the con 
pression and thereby increase the throughflow 
2.88. 

For a better understanding of the invention, 
reference may be had to the accompanying draw 
ing in which the single illustration is a longitudi 
nal sectional view of a pulsator embodying a pre 
fell'ed form of the invention. 
A cylindrical housing is closed at one end by 

a threaded plug 2 and opens at the other end into 
a housing 3, which contains a membrane 4 divid 
ing the interior of the housing into two chambers 
5 and 6. The chamber 5 can be regarded as the 
inner or main membrane chambel' and the other 
chamber 6 as the outer or Secondary membrane 
chamber. 
The housing is provided with two openings 

and 8 for atmospheric air and with an annular 
groove 9 communicating With a hose-socket 0 or 
vacuum. The housing f also has two annular 
grooves and f2 formed between the central vac 
lum groove 9 and the openings and 8. The an 
nular grooves and 2 communicate with hose 
sockets 3 and 4 connected with teat cups (not 
ShoWn). 
A reciprocating piston 5 is provided with axial 

channels 6 and 7 and with annular grooves 8 
and 20 Separated by a collar 40. Groove 8 com 
municates by means of holes 9 with the channel 
6, and groove 20 communicates by means of holes 75 will be carried by the air into chamber 
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4 
2 with the channel 7. The channel 6 is in per 
manent communication with the chamber 5, and 
the channel 7 is in permanent communication 
with a chamber 22 at the opposite end of the pis 
ton. 
The piston 5 extends into the chamber 5 and is 

there connected to the membrane 4 by means of 
a yoke 23, which is connected to the membrane in 
Such a way that the free ends of the yoke engage 
in an annular groove near the end of the piston. 
In Order to prevent the beat of the pulsator be 
coming irregular due to the weight of the piston 
5 (when the pulsator is operated in an upright 

position), the membrane 4 is secured between two 
discs 24 and 25 of different diameters. The larger 
contacting surface of the disc 25 gives to the 
Inembrane 4 a larger effective area, when high 
preSSure prevails in the chamber 5 than when 
high pressure prevails in the chamber 6. Since 
the magnitude of these high pressures determines 
the moment of shifting of the valve systein, it is 
possible with this arrangement to compensate for 
the weight of the valve system. 
The housing 3 has a passage 

chamber 5 to the lower end of an enlarged vertical 
bore 27 in a Wall of the housing. A rubber tube 
28 is Seated at its lower end on the shoulder 
formed by the bottom of bore 22, the central pas 
Sage 28d. in the tube being aligned with the hous 
ing paSSage 26. A plug 29 is seated on the upper 
end of tube 28 and has a central vertical passage 
30 communicating with a transverse passage 3 
in the plug. The ends of the transverse passage 
3 Open into an enlarged annular space 32 con 
nected by a passage 33 to the outer or secondary 
membrane chamber 6. Thus, the passages 26, 
28a, 30, 3i and 33 form a channel connecting the 
two chambers 5 and 6, so that pressure-equaliza 
tion between these chambers can be effected. 
When the membrane 4 bends upward incident to 
reciprocation of the piston valve 3, air is driven 
from chamber 6 through the rubber tube 28 to 
chamber 5, and When the membrane 4 bends 
downward there is a flow of air in the opposite di 
lection through the rubber tube 28. 
The pulsation frequency is determined by the 

throughflow area of passage 22a in the rubber 
tube, which passage is smaller than the other O3S 
Sages and therefore constitutes a throttle. The 
throughflow area of throttle passage 23a can be 
varied by means of an adjustment device 34 in 
the form of a Screw threaded in the housing and 
engaging the top of plug 29, the screw being ac 
cessible for adjustment from outside the hous 
ing. By tightening the screw 34, the plug 29 
is forced downward So as to compress the rubber 
tube 28 longitudinally, thereby causing a reduc 
tion of the diameter of the throttle p&SSage 23d. 
The tube 28 is preferably reinforced by a spiral 
spring 35, which may be vulcanized to the cylin 
drical Surface of the tube or embedded in the 
rubber. By utilizing a reinforcing Spiring of this 
form, the throttling passage 23d, will always re 
main circular in cross section, regardless of the 
extent to which it is compressed by the screw 2. 

It Will be understood that in the Oile:ation of 
the pulsator the air passing back and forth 
through the throttling passage 23a will COntain 
Some dust, since the chamber 5 communicates 
through channel 6, holes 9, groove 3 and Open 
ings and 8 with atmospheric air. Even when 
these openings are covered by a strainer or filter 
cloth 36, fixed by a perforated COver plate 37 
and a Screw 38, it is inevitable that some dust 

5 and thus 

25 leading from 
enlal' 



2,664,095 
5 

pass back and forth through the throttling pas 
sage 35. However, by virtue of the rubber tube 
28 forming the throttling passage, the tendency 
for dust deposits on the wall of this passage to 
decrease the pulsation frequency is much eSS 
than in the case of the usual needle valve throt 
tle, in which the annular passage must be of 
much greater diameter and much smaller Width 
than the passage 28a in order to provide the 
same throughflow area. It will be apparent that 
dust deposits on the surfaces of the narrow an " 
nular passage of a needle valve will cause a much 
greater reduction in the throughflow area, than 
in the case of the central opening 28d, and Will 
therefore require much more frequent adjustinent 
of the pulsator to maintain the desired pulsation 
frequency. 

In addition to this advantage of the new pulsa 
tor, the rubber throttling tube 280 can be readily 
adjusted by means of the screw 34 to compen 
sate for dust deposits when they become Sufi 
cient to lower the pulsation frequency beyond 
the desired minimum. In practice, the tube 28 is 
normally compressed a substantial amount by 
the screw 34, and as the dust deposits build up 
in the throttling passage 28a, the Screw 34 is 
simply retracted from time to time aS may be 
necessary, thereby enlarging the diameter of the 
passage 28d. 

It will be understood that When the preSSures 
in all chambers of the pulsator are equalized, 
gravity, acting on the piston 5, will slightly fieX 
the diaphragm or membrane 4 and allow the pis 
ton to move downward until there is a slight 
opening between the annular vacuum groove 9 
and groove 8 in the piston. This will permit ex 
haustion of chamber 5 So that expansion of air 
in chamber 6 can move the diaphragm 4 and the 
piston 5 down Ward to increase the opening from 
groove 9 to groove 8. Further movement will 
open port 3 to annular groove 20 and permit air 
to flow through holes 2 and f into chamber 22 
to start the piston upward. 
This application is a continuation-in-part of 

my copending application Serial No. 629,160, filed 
November 16, 1945, now abandoned. 

claim: 
1. In a milking machine pulsator of the pneu 

matically operated type, control apparatus for 
regulating the operation of said pulsator, com 
prising a housing having a channel formed 
therein, a compressible tube of yielding material 
disposed in the channel and having a longitudi 
nal throughflow passage limiting the through 
flow area of the channel, an adjustment device 
operatively associated with the compressible tube 
for compressing said tube longitudinally to 
throttle said passage, and a spiral Spring coiled 
around and reinforcing the compressible tube 
whereby the material of the tube is displaced in 
Wardly toward said passage upon longitudinal 
compression of the tube. 
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2. In a pneumatic pulsator having a recipro 

cating valve system for distributing high and 
low pneumatic pressures alternately to a pipe 
through working chambers of the pulsator, the 
combination of a housing having an air chan 
ber formed therein adjacent the valve System 
and in which the air pressure is alternately in 
creased and decreased by the valve System in its 
reciprocation, the housing having a throttled 
channel communicating with the air chamber 
for passage of air to and from the chamber in 
cident to the pulsations, a compressible tube of 
yielding material disposed in the channel and 
having a longitudinal throughflow passage lim 
iting the throughflow area of the channel, an 
adjustment device operatively associated with 
the compressible tube for compressing said tube 
longitudinally to throttle said passage and there 
by adjust the pulsation frequency, and a Spiral 
spring coiled around and reinforcing the con 
pressible tube, whereby the material of the COm 
pressible tube is displaced inwardly toward Said 
passage upon longitudinal compression of the 
tube. 

3. In a pneumatic pulsator having a recipro 
cating valve system for distributing high and 
low pneumatic pressures alternately to a pipe 
through working chambers of the pulsator and 
having a housing in which an air chamber is 
formed adjacent the valve system and in which 
the air pressure is alternately increased and de 
creased by the waive system in its reciprocation, 
the housing having an enlarged air Space and 
a throttled channel leading to the enlarged air 
Space from the air chamber for paSSage of air 
to and from the chamber incident to the pulsa 
tions, mechanism for regulating the operation 
of the pulsator comprising a compressible. tube 
of yielding material disposed in the channel and 
having a longitudinal throughflow paSSage lin 
iting the throughflow area of the channel, an ad 
justment device operatively associated with the 
compressible tube for compressing Said tube lon 
gitudinally to throttle said passage and thereby 
adjust the pulsation frequency, and a Spiral 
Spring coiled around and reinforcing the Con 
pressible tube whereby the material of the con 
pressible tube is displaced inwardly toward said 
passage upon longitudinal compression of the 
tube. 
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