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This invention relates to improvements in a self-sealing 
dispensing pump for liquid containers, such as is exem 
pliíied in our copending application Serial No. 569,459, 
ñled March 5, 1956, entitled Dispenser for Liquids, now 
Patent No. 2,815,890, issued Dec. 10, 1957. 

In such a pump, a generally cylindrical inner body is 
mounted in ñuid tight relation in a container opening 
and is provided with a delivery passage therethrough 
adapted to communicate through a suction tube with the 
liquid contents of the container. An outer body which 
rotatably embraces the inner body includes a bulbous 
diaphragm cooperating with the bodies to deñne a vari 
able volume pump chamber communicating with the said 
delivery passage, and with a discharge passage, both said 
passages being controlled by check valves to prevent back 
ilow of liquid. 
The outer body is rotatable on the inner body between 

a dispensing position in which segments of said discharge 
passage and segments of a vent passage in the respective 
bodies are in registry, and a sealing position in which 
said segments of both passages are out of registry to 
close the discharge and vent passages. 

It has been found that after such a pump has been 
used, if its said bodies are thereafter returned to sealing 
position, as for travelling, etc., this will entrap a certain 
amount of liquid in the pump chamber. While this is 
desirable from the standpoint of leaving the pump primed 
for future use, it involves the difliculty that flexing of the 
Vbulbous diaphragm while the pump is sealed (whether 
through inadvertence or through rough handling, etc.) 
will cause the relatively incompressible liquid in the pump 
chamber to tend to disconnect the diaphragm from its 
associated outer body. In addition, this may cause leak 
age of the liquid by forcing it at relatively high pressures 
between the several cooperating parts deñning the pump 
chamber. 
The present invention has been conceived with the 

foregoing in mind, and accordingly has for its primary 
object to provide the inner and outer bodies with seg 
ments of a return ñow passage, independent of the de 
livery passage, positioned to register with eachother in 
the sealed condition of the pump in order to return liquid 
from the pump chamber into the container. Thus inad 
vertent actuation of the diaphragm in the present inven 
tion will merely recycle the liquid from the container 
through the pump chamber and thence back to the con 
tainer, without creating abnormal pressure within the 
pump chamber. 

ln accordance with the invention, the vent passage seg 
ment in the inner body may also be utilized, in the sealed 
condition of the pump, as one of the segments of the 
return passage above mentioned, whereby said segment 
may serve dual functions. 

lt is a further feature of the invention to form one 
of the segments of the return passage as a capillary tube 
or channel, whereby escape of the priming charge from 
lthe pump chamber due to the action of gravity is pre 
vented, andthe upward ñow of tluid through said channel 
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is so restricted as to result in a substantial upward ñow 
of ñuid into the pump chamber through the comparatively 
unrestricted suction tube and delivery passage. Thus the 
cost of a check valve in said passage may be eliminated, 
while attaining the advantage thereof, although the pres 
ence of a check valve in the return passage is by no means 
precluded by the instant invention. 
A further problem inherent in the structure of our 

earlier application consisted in that the sealing of the 
pump necessarily involved a closing olf of the vent pas 
sages from the pump chamber. Therefore, upon appli 
cation of the pump in sealed condition to a filled con 
tainer, there was formed an air lock preventing entry 
of liquid into the suction tube. 
By Virtue of the novel structures aforementioned, the 

present invention eliminates such an air lock and vents 
the pump chamber so that air may be freely displaced 
therefrom to permit the liquid to rise to its natural level 
in said tube, whether the pump is applied in its sealed 
or unsealed condition. This materially shortens the sub 
sequent travel of the liquid to thepump chamber. 
A further important object of the present invention is 

to render the dispensing pump capable of “self-priming” 
incident to its partial or Vcomplete inversion during ship 
ping, and also due to actuation of the pump by rough 
handling. It will be apparent that such object is readily 
attainable by the structure above mentioned, since the 
inversion of the íilled container, at least in certain posi 
tions in which the return passage is higher than the de 
livery passage, will permit air to escape from the pump 
chamber to be replaced by liquid entering the chamber 
through the delivery passage, and actuation of the pump 
in sealed condition will circulate the liquid into and 
through the pump chamber as above mentioned. 

It is a still further object to provide an indicator arm 
on the inner body in which said body and arm are inte 
grally cast of a somewhat resiliently ñexible material such 
as a polyethylene resin, with the free end of the arm 
directed upwardly whereby the body and arm may be 
readily inserted through the apertured Ibottle cap, and 
the arm thereafter swung downwardly about its connec 
tion to the inner body by application of the outer body 
thereto. Thus the arm when assembled will overlie the 
cap in‘radially outwardly projecting position for coop 
eration with a pointer or indicator on the outer body. 

In this application there is shown and described only. 
' the preferred embodiment of the invention, simply by way 
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of illustration of the preferred mode of carrying out the 
invention. However, it is realized that the invention is 
capable of other embodiments and that its several details 
may be modiñed in various ways without departing from 
the invention. Accordingly, the drawings and description 
herein arenot to be construed as restrictive but merely as 
exemplary in nature. 

In the accompanying drawings: . n . 

Figure l represents an enlarged .central vertical sec 
tion through a preferred exempliñcation of the inven 
tion as applied to the upper portion of a bottle, show 
ing the parts of the pump structure in dispensing position; 

Figure 2, a sideelevationyof the structure shown in 
Figure l; i 

Figure 3, a section on the line 3-3 of Figure l; 
Figure 4, a section on the line 4-4 of Figure l; 

' Figure 5, a view similarr to Figure 4, but with the 
outer body rotated from the dispensing position of Fig 
ure 4 to its sealing position; 

Figure 6, a vertical axial section through the outer 
body member; ` 

Figure 7, a bottom plan view of the structure of 
Figure 6; ‘ ‘ ' 

Figure 8, a section on the line 8--8 of Figure 5; 
‘ Figure 9, a perspective view of the inner body showing 
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the normal position of its indicator hand in full lines, 
and the assembled position thereof in broken lines; 

Figure l0, a fragmentary perspective view of the outer 
body. . j 

Referring nowin> detail to the accompanying drawings, 
itV will be seen that the invention is applied to a dispensing 
pump >such as disclosed in our copending application 
Serial No. 569,459, filed March 5, 1956. Such a pump 
comprises a substantially cylindrical inner body l0 
adapted for mounting in sealed. relation within the out 
let opening of a container. AsV illustrated, the inner body 
10 projects upwardly through a centrally apertured bottle 
cap 12 of the type which is adapted to be screwed onto 
the externally threaded neck of a usual bottle 13. A 
radial flange 14 of the inner body-projects radially be 
yond the edges of the aperture and engages the lower 
face of the cap. This ñange 14V is» proportioned to rest 
upon the neck of the bottle and to b'e clamped there 
against by the cap, as the latter is threaded onto the 
bottle neck. Thus the flange 14 and its associated cap 
12 exemplifying one means for positioning the inner 
body 10 in ñuid. tight relation in the container opening. 

Extending axially through the inner body 10 is a de 
livery passage 16 formed with an enlarged diameter 
upper portion to define an upwardly directed shoulder 
or seat 18 for a usual ball check valve 20'which prevents 
backflow of fluid toward the container. At its lower 
end, the passage 16 communicates with a usual suction 
tube 22 which depends into the liquid contents of the 
container. 

Snugly journalled on the inner member 10 above cap 
12 for angular movement between a dispensing position 
and a sealing position, is an outer body 24 having a flexi 
ble wall portion such as exemplified by the bulbous dia 
phragm 26. The outer body 24 with its said flexible 
wall portion cooperates with the inner body 10 to‘defìne 
a pump chamber 28 of variable volume communicating 
with the upper end of delivery passage 16. 
Although the particular arrangement of the ñexible 

wall portion 26 and its mode of association with the 
outer body 24 constitutes no part of the instant inven 
tion, these parts may conveniently be formed and assem 
bled as taught in our aforesaid copending application. 
Thus the domelike flexible Wall or bulbous diaphragm 
26 may have its lower peripheral edge disposed in an up 
wardly opening annular slot 30 in the body or member 
24 and clamped between the opposed sides of the» slot 
by radial expansion of the radially deñectable ñngers 32 
collectively defining the annular inner- wall of the slot. 
Such expansion of the fingers 32 is caused by the inser 
tion upwardly therethrough of the inner body 10, the 
latter being'formed to deñne aretainer flange 34 at its 
upper end beneath which the shouldered free end por 
tions 36 of the fingers may slightly contract to secure 
the inner and outer bodies 10 and 24 as well as the flexible 
wall 26 in assembled relation. It will be noted that 
the container cap 12, being sandwiched between the as 
sembled inner and outer bodies 10 and 24 forms there 
with a prefabricated closure and pump unit for easy ap 
plication to a container. 
For limiting the relative angular movement between 

their dispensing and sealing positions, and for accurately 
ascertaining these positions there may be provided an 
upwardly projecting lug 38 on the inner body 10, re 
ceived in an arcuate slot or cut-out 40 in the outer body, 
whereby engagement of the opposite ends of the slot 
40 with lug 38 will determine the respective dispensing 
and sealing-positions of the bodies. 

It will be noted that the outer body 24 is provided 
with a cylindrical’ inner wall or journal portion 42 be 
low the fingers 32 which is snugly rotatably journalled 
on the inner body 1t) whereby these may function as'the 
cooperating elements of a rotary valve. To this end the 
inner and outer bodies >are provided with various pas 
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4 
in the ditïerent operative positions of the bodies 10 
and 24. . 

Thus there are provided segments 44 and 46 of a 
discharge passage extending radially through the inner 
and outer bodies respectively, and registering with each 
other in the dispensing condition of the pump as in Fig 
ure 1 to establish communication between the delivery 
passage 16 and a suitable discharge nozzle 48,v which 
may be of either the jet or spray type. 

In the present embodiment, the passage segment 44 
of the inner body is defined by a two diameter tubular 
valve insert 43, press iitted into a radial opening through 
the inner body 10, and having a ball check valve 45 in 
its larger diameter portion adapted for cooperation with 
valve seat 47 to prevent the ingress of air into the pump 
chamber on the expansion stroke of flexible wall 26. Ball 
valve 45 is retained in tubular insert 43 by inwardly 
bending or deforming portions of the larger diameter 
tube end to define radial inward projections 49. i 

Such arrangement permits the insert 43 with its ball 
valve 45 to be preassembled and inserted as a unit in 
the inner body 10, to simplify the fabrication thereof. 

Also, as in the said earlier application, the bodies 10 
and 24 may be provided with segments of a vent pas 
sage which register in the dispensing condition of the 
pump to provide a passage for air from the atmosphere 
to replace the liquid expelled from the container by the 
pump. . 

Such a vent passage segment in the outer body is pro 
vided by the notch 50 which is adapted to register with 
a radial port 52 in the inner body. In the embodiment 
shown, the part 52 communicates with the container in 
terior through an annular downwardly opening passagel 
54 concentric to the delivery passage 16, and thev passage 
54 and port 52 jointly deûne the vent passage segment of 
the inner body. In order to permit free communication 
between the notch 50 and the atmosphere, the bottom 
edge of the outer body is spaced slightly above the cap, 
such spacing being maintained by depending lugs 55. 
The arrangement is such that in the sealing position of 

the pump bodies (as in Figures 5 and 8) `both the dis-I 
charge passage segments 44, 46 and the vent passage. 
segments 50, 52 and 54 of the respective bodies 10v and` 
24 will be disposed out of registry to prevent escape of 
liquid through the nozzle 48 or the passage of either liq 
uid or air through the vent passage segment or opening 50. 

In accordance with the invention, however, the innerv 
and outer bodies 10 and 24 are respectively provided with. 
segments of a return passage which register with eachv 
other in the sealing position of the pump (as shown in 
Figures 5 and 8) to return liquid from the pump cham 
ber 28 back into the container C. 
The annular passage 54 and its port 52 aforementioned 

may be employed also as one segment of such a return 
passage, the other segment thereof comprising an axial 
groove or channel 56 in the inner wall 42 of the outer 
body 24. 

In the arrangement shown, the channel 56 communi 
cates at its upper end with one of the spaces between 
adjoining ñngers 32, and the said space in effect con 
stitutes a continuation of the channel 56. It will be 
apparent, in the position of the parts shown in Figure 8, 
that liquid pumped into the chamber 28 through flexingA 
of the wall 26, is prevented by the ball valve 20 from 
returning to the container through the delivery passage 
16. However, repeated flexing or depressing of the wall 
26 in a manner to reduce the volume of the pump charn 
ber 28, will cause the liquid therein to circulate between 
theA gripping fingers 32 to channel 56, thence through theA 
port 52 and passage 54 back into the container. This 
will relieve the tendency that would otherwise exist for 
liquid trapped in the pump chamber 28 to disconnect they 
flexible wall or diaphragm 26 from the outer body 24 in 
cident to actuation of the pump and otherwise to exert 
an abnormally high pressure tending'to cause leakago‘o?‘ 
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liquid from the chamber 28 between the associated pump 
components. l 

Where the pump is moved to sealing position (Figures 
5 and 8), prior to its application to a filled bottle, the 
interconnected return passage segments 52, 54 and 56 
will readily permit the escape of air from the pump cham 
ber so that liquid can move up into the suction tube 22 
as the pump is applied. This has the advantage of reduc 
ing the distance required for subsequent movement of the 
liquid into the pump chamber for priming same. 

Further, it will be seen that shipping of the filled con 
tainers either on their sides or in wholly or partially in 
verted position, may result in liquid entering and priming 
the pump chamber, and this action will be furthered by 
such flexing of the bulbous diaphragm as occurs incident 
to its shipping and handling. 

Accordingly, it will be apparent that the invention pro 
vides a substantially self-priming dispensing pump, hav 
ing a built-in recycling feature for preventing the creation 
of abnormal or harmful fluid pressures within the pump 
chamber. 

In order to retain a priming charge of liquid within the 
pump chamber, one of the segments 56 of the return 
passage may advantageously be restricted, preferably to 
the point where it constitutes a capillary passage capable 
of preventing the return ñow of liquid therethrough ex 
cept as caused by pressure on the diaphragm 26. This 
passage 56 performs a function equivalent to that of a 
‘conventional check valve, while eliminating the expense 
thereof, though such a check valve is by no means pre 
cluded by the invention. In this connection, it will ‘be 
seen that the passage 56 is so restricted relative to the 
suction tube 22 that on expansion of the pump charn 
ber 28, only a negligible amount of air is drawn there 
into through passage 56, while an appreciably greater 
amount of liquid is drawn into the chamber through suc 
tion tube 22. 
For permitting ready visual ascertainment of the rela 

tive rotational positions of the bodies 10 and 24, the inner 
body may be provided with a radial index arm 58 which 
projects outwardly over the cap 12 for cooperation in ob 
vious manner with the pointer 60 fixed on the outer body. 

In accordance with a further novel aspect of this in 
vention, the assembly of the inner body 10 with its radial 
arm 5S within the apertured cap is greatly facilitated by 
ethylene resin. As initially formed the arm 58 projects 
lt?, the latter as well as the outer body 24 being formed 
of a suitable somewhat flexible plastic, such as a poly 
ethylene resin. As initally formed the arm 58 projects 
upwardly and slightly outwardly from its point of con 
nection to the inner body 10, as in Figure 9 with its free 
end positioned for free passage through the apertured cap 
with the remainder of the body 10, and in position to be 
engaged and swung downwardly and outwardly over the 
cap 12 ̀ by the lower edge of the outer body 24 incident to 
its axial positioning on the inner body 10. 
Having thus described the invention what is claimed 

as new and desired to be secured by Letters Patent is: 
l. A dispensing pump for a liquid container having 

an outlet opening comprising a generally cylindrical in 
ner body, means positioning said body in the container 
opening, `said body having an axial lluid delivery passage 
therethrough in communication with the container in 
terior, a hollow outer body snugly journalled on said in 
ner body for angular movement between a dispensing po 
sition and a sealing position, a flexible diaphragm clos 
ing the upper end of said outer body and cooperating 
with said bodies to define a variable volume pump cham 
ber communicating with said delivery passage, said inner 
and outer bodies being formed with segments of a dis 
charge passage relatively positioned for registry in the 
dispensing position of said outer body to establish corn 
munication between said pump chamber and the at 
mosphere, valve means‘ being associated with said deliv 
ery passage and said discharge passage to prevent back 
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flow ofiìuid therethrough, said inner body being formed 
with a return passage communicating with the interior of 
said container independently of said delivery passage, 
said outer body being formed with an air vent positioned 
to communicate with said return passage in the dispens 
ing position of the outer body to permit an inflow of air 
into said container from the atmosphere to replace the 
fluid discharged therefrom, said outer body being further 
formed with a recycling passage communicating with 
said pump chamber and positioned to communicate with 
said return passage in the sealing position of the outer 
body, whereby actuation of the said pump in said seal 
ing position will draw ñuid into the pump chamber from 
the container and return it to the container through 
said recycling and return passages. ` 

2. The combination of claim 1 including an apertured 
cap for closing the outlet opening of said container, said 
inner body being insertible upwardly through the aper 
ture of said cap, said inner body being formed of a re 
siliently flexible material and including a normally ax 
ially upwardly directed indicator hand integral there 
with, for insertion upwardly through said aperture with 
the inner body, stop means on said inner body for limit 
ing the upward movement thereof in Isaid cap, said outer 
body being assembled axially onto the upper end of said 
inner body and into outwardly deñecting engagement with 
said indicator for positioning and maintaining the latter 
with its free end in a radially outwardly directed posi 
tion overlying said cap, in combination with a radial 
pointer carried by said outer body for cooperation with 
said indicator. ' 

3. A dispensing pump for a liquid container having an 
outlet opening comprising a generally cylindrical inner 
body positioned in fluid tight relation in said opening and 
projecting externally thereof, said body being formed 
with a ñuid delivery passage therethrough in communica 
tion with said container, a hollow outer body including 
a flexible wall portion snugly journalled on said inner 
body for angular movement between a dispensing position 
and a sealing position, said outer body cooperating with 
the inner body to define a variable volume pump cham 
ber communicating with said delivery passage, said inner 
and outer bodies being formed with segments of a dis 
charge passage relatively positioned for registry in the 
dispensing position of said outer body, to establish com 
munication between said pump chamber and the atmos 
phere, valve means associated with said delivery passage 
and said discharge passage to prevent the bacldlow of 
ñuid through said passages, said inner body and said 
outer body respectively being formed with segments of a 
return passage positioned to register with each other in 
the sealing position of said outer body for permitting a 
return flow of fluid from the pump chamber to the said 
container. 

4. The combination of claim 3 in which one of said 
return passage segments constitutes a capillary channel 
permitting the escape of fluid from the pump chamber t0 
the container under conditions of unbalanced pressure 
as between the pump chamber and the container, but 
operative to maintain a priming charge of fluid in said 
chamber when said pressures are substantially balanced. 

5. The combination of claim 3 wherein said outer body 
is formed with' a vent passage positioned for communi 
cation with said return passage segment of the inner 
body in the dispensing position of the outer body. 

6. A dispensing pump comprising a generally cylin 
drical inner body having inner and outer axially opposed 
ends, said body being adapted for liquid tight disposition 
in the outlet opening of a liquid container, and formed 
with an axial delivery passage therethrough, a hollow 
outer body including a ñexible wall portion snugly jour 
nalled on the outer end of said inner body for angular 
movement between a dispensing position and a sealing po 
sition, said outer body cooperating with the inner body 
to deñne a variable volume pump chamber communicat 
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ing with said delivery passage, said outer ‘body being 
formed with a discharge passage communicating with 
said pump chamber in the dispensing position of said 
outer body, means associated with the respective passages 
aforesaid for preventing backñow of ñuidtherethrough, 
means on said inner body for lclosing said discharge pas 
sage.. in the sealing position of the outer body, and said 
inner andtouter bodies being formed respectively with 
segments of a return flow passage, said segments commu 
nicating with each other in the sealing position of the 
outer body and extending from said pump chamber 
through the said lower end of the inner body. 

7. The combination of claim`6 including a suction tube 
dependingfrom said inner body in communication with 
said delivery passage. 

8. The combination of claim 7 in which said return 
passage segment in the inner body extends concentrically 
to said delivery passage and said suction tube. 

9. A dispensing pump comprising a generally cylin 
drical inner body having inner and outer axially opposed 
ends, said inner end being adapted for reception in the 
outlet opening of a liquid container, said body having a 
delivery passage opening through said inner end, a hollow 
outer body including a flexible wall portion rotatable on 
said inner body and therewith defining a pump chamber 
in permanent communication with said delivery passage, 
said bodies being formed respectively with segments of a 
discharge passage, one of said segments communicating 
with said pump chamber, saidv segments being positioned 
for communication with each other in one rotational po 
sition of the outer body and out of communication with 
each other in another rotational position of the outer 
body means associated with said passages for preventing 
the backñow of ñuid therethrough, said inner and outer 
bodies being formed with segments of a return flow pas 
sage positioned for communication with each other and 
with the pump chamber in said other rotational position 
of the outer body and extending from said pump cham 
ber through said inner end of the inner body, said seg 
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ments of the return ñow passage being out of communi 
cation with each other in the said one position. 

10. A pump comprising an inner body defining a de 
livery passage openy at both ends thereof, an outer body 
rotatable onV and enclosing one end of said inner body to 
define a pump chamber permanently communicating with 
said passage, said outer body including means for vary 
ing the volume of said chamber, said bodies being formed 
respectively with segments of a discharge passage posi 
tioned for communication with each other and with the 
pump chamber in one rotational position of the outer 
body and out of communication with each other in an 
other rotational position of the outer body, said bodies 
being further formed respectively with segments of a re 
turn passage positioned for communication with each 
other and with the pump chamber in said other rotational 
position of the outer body and out of communication 
with each other in said one rotational position, one of 
said segments opening through the other end of said inner 
body remote from the pump chamber, and means for pre 
venting backfiow of fluid through said delivery passage 
and said discharge passage. 

11. In combination, a circularly apertured container 
cap, an inner pump body of flexible material including a 
cylindrical portion projecting upwardly through said aper 
ture, a normally upwardly projecting pointer integral with 
said body and insertable with the cylindrical portion 
thereof through said aperture, and an outer body rotatable 
on said cylindrical portion and thrusting axially against 
said pointer to dellect same radially outwardly over said 
cap, indicia means being carried by said outer body for 
cooperation with the pointer. 
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