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ABSTRACT OF THE DISCLOSURE 

A ‘liquid dispensing pump including a plunger disposed 
for reciprocation in a cylinder through an annular collar 
which de?nes part of a breather passage at the upper end 
of the cylinder. The plunger rod and the collar jointly 
de?ne a downwardly diverging annular valve seat around 
the plunger rod for wedging reception of an annular 
skirt of resiliently deformable material at the upper end 
of the piston, to close the breather passage. Also, the 
plunger rod and the piston have cooperating valve portions 
for alternately opening and closing a discharge passage 
through the plunger incident to plunger reciprocation. 

This invention relates to improvements in a recipro 
cating liquid dispensing pump of the type such as is 
customarily fabricated of plastic materials for use with 
a portable liquid container. The liquid is discharged from 
the pump through a hollow reciprocating pump plunger 
and the pump includes venting and discharging valves, 
located externally and internally of the plunger respec 
tively. These valves are automatically closed when the 
usual spring projected plunger is in its fully raised posi 
tion to prevent leakage of ?uid, either through the dis 
charge passage or externally of the plunger and through 
the end of the pump cylinder. Such a pump is exempli?ed 
by the disclosures of United States Patent Nos. 3,159,316 
and 3,228,571 to O’Donnell et al., and -No. 3,187,960 
to Gorman. 

In a pump of the general class above described, it is 
necessary during operation of the pump to vent the con 
tainer interior to the atmosphere in order to permit entry 
of air for the replacement of the withdawn liquid, as well 
as for pressure relief. Also, venting of the pump cylinder 
above the plunger piston is necessary in order to prevent 
the entrapment of ?uid which ‘might lock the piston 
against reciprocation. Normally the upper end portion of 
the cylinder communicates with the atmosphere through a 
plunger guide opening in the annular collar or cylinder 
head around the plunger rod, and the container interior 
in turn communicates with the atmosphere through an 
opening in the side wall of the cylinder. 

It is highly desirable to prevent loss of the liquid con 
tents of the container through the plunger guide opening, 
as for instance when the container with the pump applied 
thereto is being shipped or stored and subject to being 
wholly or partially inverted. For this purpose, it has been 
known to so position the vent or breather opening in the 
side wall of the cylinder that, when the plunger of the 
pump is projected to its fully raised position, it both 
covers the breather opening or vent and closes the guide 
opening in the cylinder head through which the plunger 
reciprocates to thus provide an external seal around the 
plunger. When thus positioned for cooperation with the 
plunger, it will be apparent that the location of the vent 
is in the pump chamber portion of the cylinder. 

Also, it has been known to employ means for posi 
tioning the discharge valve to close the discharge passage 
through the plunger when the plunger is fully raised, to 
thus provide an internal seal within the plunger. 

In order to secure a close ?uid-tight engagement be 
tween the piston and the cylinder wall, it has become 
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general practice to provide the piston with a depending 
skirt often of resilient elastic material provided with a 
relatively thin tapered skirt. Despite the necessity for 
venting means, the disposition of a vent or opening in 
the side wall portion of the pump cylinder, which must 
be traversed by the plunger position, has certain disadvan 
tages. Speci?cally, the rather delicate peripheral edge of 
the piston skirt frequently has been subjected to damage 
by engagement with the inner edge of such a breather 
opening of the cylinder as it is moved downwardly across 
such opening during assembly rand/or operation of the 
pump. Further, such disposition of the breather opening 
or vent in the operative or pump chamber portion of the 
cylinder wall may result in entrapment of the liquid in 
the upper end portion of the cylinder incident to upward 
movement of the piston beyond the opening, with the 
result that the entrapped liquid is forced upwardly 
through the guide opening around the plunger rod. 

In order to avoid these disadvantages, the present inven 
tion envisions a pump structure having a venting means 
so arranged that the entire cylindrical inner wall of the 
pump chamber portion of the cylinder 1may be imper 
forate and smooth throughout its entire length to avoid 
the possibility of damage to the piston skirt. Further, 
to avoid entrapment of liquid above the piston, the pump 
cylinder above the piston communicates freely with the 
vent opening or passages in all positions of the piston 
to permit return to the container of any liquid above 
the piston. ' 

The instant invention further comprises improvements 
in such a pump which employs a multi-functioning piston 
and valve of the type generally exempli?ed in the Gorman 
Patent No. 3,187,976, in which the piston is mounted 
for lost motion on the tubular plunger rod and coop 
erates with the plunger rod to afford seals both internally 
and externally of the plunger rod for controlling the 
liquid discharge passage through the plunger and the 
guide opening in the cylinder end wall respectively. 
More speci?cally, the present invention includes the 

concept of forming the external seal by affixing to the 
pump cylinder a collar which concentrically encircles and 
slidably receives a cylindrical portion of the plunger. This 
collar presents a ?rst annular sealing surface directed 
radially inwardly toward, but spaced from, a second 
outwardly directed annular sealing surface provided by 
a cylindrical portion of the plunger rod. The piston in 
turn is formed 'with an upwardly presented annular skirt 
or portion concentric to the radially opposed and spaced 
sealing surfaces abovementioned. This upwardly pre 
sented skirt has radially inner and outer faces adapted 
for sealing engagement with the respective opposed ?rst 
and second sealing surfaces. The cooperating sealing 
surfaces are all relatively shaped, disposed and positioned 
for snug sealing reception of the upwardly presented ski-rt 
between, and in snug sealing engagement with, the ?rst 
and second sealing surfaces. 

Preferably the upwardly directed piston skirt is 
arranged for Wedging or jamming reception between the 
radially opposed ?rst and second sealing surfaces above 
mentioned. 
An important aspect of the invention resides in achiev 

ing such a wedging or jamming engagement without 
unduly impeding the relative movement between the pis 
ton and plunger rod which is relied upon for achieving 
the valving function necessary for controlling the dis 
charge passage through the plunger. 
For this purpose, the upwardly directed skirt of the 

piston is made resiliently or elastically deformable and 
of an internal diameter such that its inner sealing surface 
normally is in light wiping engagement with the plunger 
rod and fully slidable thereon. The sealing surface 
afforded by the plunger rod, in turn, is of substantially 
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cylindrical conformation, though either or both of the 
cooperating sealing surfaces of the cylinder and the piston 
skirt may be tapered or coned in a manner to radially com 
press the sealing skirt into tight sealing engagement with 
the rod as the skirt moves axially upwardly into the ?xed 
sealing surface of the cylinder. 

Also, the invention envisions means operative during 
the plunger compression stroke when such sealing sur 
faces above mentioned are disengaged, for maintaining an 
effective seal between the plunger rod and the piston while 
offering minimum interference with the valving motion 
between the plunger rod and piston. The means thus 
referred to is arranged in a manner such that its sealing 
action and efficiency is increased by liquid pressure 
within the plunger discharge passage. 

In the accompanying drawings in which there are shown 
preferred exempli?cations of the invention: 
FIGURE 1 is an axial cross-section of a reciprocating 

pump as applied to a container (shown fragmentarily), 
the pump plunger being shown in its fully raised or pro 
jected position; 
FIGURE 2 is a view similar to FIGURE 1, but with 

certain parts ‘broken away, and showing the various parts 
in the positions which they assume substantially at the 
end of the downward plunger stroke; 
FIGURE 3 is an enlarged cross-section on the line 

3-~3 of FIGURE 2; and 
FIGURE 4 is a view similar to FIGURE 1, showing a 

further embodiment of the invention, equipped with an 
overcap, and including certain additional features. 

In the drawings and in the following detailed descrip 
tion of the invention, various parts are illustrated in their 
preferred forms and are described in detail. However, it is 
to be understood that such detailed illustrations and 
description are merely for purposes of exempli?cation, 
and that various of the parts of the pump may be modi 
?ed or, in some instances, omitted without departing 
from the invention as de?ned in the appended claims. 

Referring now in detail to the accompanying drawing, 
the pump therein illustrated comprises a pump cylinder C 
adapted for positioning within the dispensing opening or 
spout of a conventional liquid container, illustrated in 
broken lines in FIGURE 1. Disposed for reciprocation in 
the cylinder is a plunger P, which includes a sleeve-like 
piston 10 and a tubular plunger rod 11. The downwardly 
directed outwardly ?aring piston skirt 12 has its lower 
peripheral edge in snug wiping engagement with the 
inner wall of the cylinder. The piston 10 and the uniform 
diameter portion of the cylinder C in which it recipro< 
cates jointly de?ne a variable-volume pump chamber 13. 
The inlet port 14 of the cylinder, adjacent the lower end 
of the chamber, is controlled by a conventional check 
valve 15 to admit liquid into the pump chamber 13 on 
each upward or suction stroke of the plunger. The check 
valve 15 is seated over the port 14 on each downward or 
compression stroke of the plunger. Liquid is delivered to 
the port through a dip tube 16, the upper end portion of 
which is coupled to the cylinder for communication with 
the inlet port in usual manner, it being understood that 
the lower end of the dip tube (not shown) will normally 
extend to a location closely adjacent the bottom of the 
container. 
The plunger de?nes a valve controlled discharge pas 

sage 18 which opens upwardly from the pump chamber 13 
through the sleeve-like piston 10‘. A valve member 19 con 
trols the discharge port 20, so that, on each plunger com 
pression stroke, liquid moves upwardly through the port, 
thence through the tubular piston rod 11 and into a suit 
able discharge head 21 on the upper external end of the 
rod. The discharge head may be of any conventional 
type, being here shown as a spray head of known design, 
from the outlet ori?ce 22 of which the liquid is discharged 
in the form of a spray. 
As is usual, the head 21 is formed to provide a down 

wardly directed socket 23, which receives the upper end 
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4 
of the plunger rod, and places the- interior of the spray 
head and its ori?ce 22 in communication with the dis 
charge passage 18 through the tubular plunger. Also, the 
sprayhead is provided with an upwardly directed ?nger 
piece 24 by which the plunger is alternately depressed, by 
the application of ?nger pressure, and then permitted to 
rise on its upstroke, through the action of a spring 25, 
which is compressed in the pump chamber, between the 
plunger and the lower end of the cylinder. 
The pump cylinder C of the present embodiment is 

encircled by a projecting ?ange 26 adapted to rest on the 
upper end of the container neck, and is adapted for sup 
port by said ?ange in the dispensing opening of the con 
tainer. Projecting upwardly from the inner periphery of 
the flange 26 in radially spaced concentric relation to the 
cylinder C is a cylindrical wall 27 which extends through 
an opening 28 in the container closure 30. The container 
closure 30 is here exempli?ed by a conventional closure 
cap having an internally threaded skirt 31 by which the 
closure is secured on the container by engagement with 
the external threads of the container neck. The container 
closure cap 30 thus coacts with the ?ange 26 to secure the 
pump in operative relation to the container; and in so 
doing, the ?ange may function as a gasket between the 
closure and the end of the container neck. 

It will be noted that the cylinder is supported con 
centrically within the encircling wall 27 by means of a 
spider 32. The ?ange 26, wall 27, and spider 32 all pre 
ferably constitute integral portions of the cylinder. 
The upper end of the space surrounded vby the annular 

wall 27 is closed by a cylinder head in the form of an 
annular or centrally apertured collar 33, the central 
guide opening 34 of which slidably receives and guides 
the tubular plunger rod 11 of the plunger P. 
The collar 33 is provided with any suitable means for 

securing it in position on the wall 27, as for instance the 
depending inner sleeve 35 which is snap-?tted at 36 into 
the wall 27. The collar 33 also has .a depending outer 
sleeve 37 which overhangs the top wall of the container 
closure. 
The collar 33 and wall 27 thus function as a housing, 

the hollow interior of which de?nes a breather compart 
ment 38 which, in the instant embodiment, is located pri 
marily above the closure 30 and into which the open up 
per end of the cylinder C projects. The interconnected 
parts 33 and 27 also function to secure the pump and the 
container closure 30 in their assembled condition, by re‘ 
taining the top wall of the closure between the radial 
?ange 26 and the depending collar skirt 37. 
The upper end of the cylinder ‘C terminates in spaced 

relation below the top wall of the collar 33 and com 
municates with the breather compartment 38 jointly de 
?ned by the members 27 and 33. The compartment 38 
communicates with the container interior through the an 
nular clearance space 40 between the cylinder and collar 
sleeve 35 and, thence, downwardly through the spider 32. 
The collar preferably is formed with a dependent inner 

sleeve 41 concentric to its guide opening 34 and de?ning 
a radially enlarged cylindrical counterbore 42 having a 
downwardly diverging conical valve seat 43. It will be 
seen that the lower edge of the sleeve 41 extends into 
the conical pilot portion 48 of the cylinder but is spaced 
from the cylinder ‘C to provide a passage 44 for estab 
lishing communication between the breather compartment 
38 and the guide opening 34 when the plunger is in its de 
pressed position substantially as in FIGURE 2. 

In the instant embodiment, the plunger rod 11 is formed 
to define a sealing plug 39‘ of relatively enlarged diameter 
adapted for sealing reception within the cylindrical socket 
or portion 42 of the collar. The cylindrical lower end 
portion of the plug 39‘ de?nes a cylindrical sealing plug 
for reception in a socket 44 de?ned by an upwardly pro 
jecting and tapered ?exible sealing skirt 45 of the piston 
10, and the piston 10 is disposed for a limited extent of 
axial lost motion on the plunger rod 11. 
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Normally, the piston or sleeve 10 is proportioned for 
freely sliding telescoping engagement with the lower end 
of the plunger rod 11 so that the frictional drag between 
the piston skirt 12 and the cylinder wall will cause rela 
tive movement between the plunger rod and piston for 
achievement of the valving functions hereinafter de 
scribed. The spring 25 engages and abuts axially against 
the plunger rod, by way of its depending discharge valve 
member 19, and is disengaged from the piston so that the 
piston receives its drive only from the plunger. 
As was earlier mentioned, the piston is essentially in the 

form of a tubular sleeve having a partition 46 extending 
radially across its interior and formed with the discharge 
port 20 for cooperation with the valve body 19, which con 
stitutes a ?xed portion of the plunger rod 11. Valve mem 
ber 19 seats against the partition 46 to close the port 20 
in the fully raised position of the plunger P. In the em 
bodiment shown, the valve body or member 19‘ is carried 
at the lower end of a grooved or ?uted valve stem 47 
which extends and is frictionally positioned in the lower 
end portion of the plunger discharge passage 18. The ar 
rangement is such that, when the valve 19 is unseated by 
downward pressure on the plunger, liquid is free to pass 
upwardly through the valve port 20 and through the ?utes 
of the valve stem 47, thence through the remainder of the 
discharge passage 18 and conventional discharge head 21 
for discharge through the ori?ce 22. In accordance with 
conventional practice, intermittent ?nger pressure may be 
applied to the plunger to depress it on its compression 
stroke and thereafter to permit its return on the suction 
stroke by means of the return spring 25. 
The pison skirt preferably is of decreasing thickness, 

or in other words is downwardly tapered toward its lower 
edge extremity, to lend increased ?exibility such as will 
enable it to maintain sealing engagement with the cylinder 
wall even when passing over irregularities thereon. In ad 
dition, the diameter of the lower end or periphery 12 
of the skirt, prior to assembly within the cylinder, nor 
rnally has a somewhat greater diameter than the cylinder 
so that, upon being received within the cylinder, it is 
radially compressed and thus exerts a resilient radial pres 
sure against the cylinder. In order to facilitate reception 
and compression of the piston with the cylinder, the upper 
end of the cylinder is preferably provided with a down 
wardly converging funnel-shaped portion 48. 
The mid~portion of the plunger spring 25 consists of a 

series of convolutions of uniform diameter and of usual 
spiral disposition except for the endmost coils thereof, 
which preferably are disposed in planes radial to the axis 
of the cylinder, so that either of them might seat on the 
annular ledge or seat 49 in the pump chamber. At its 
upper and lower ends, the spring 25 has relatively reduced 
diameter extensions 25a and 25b of similar size and con 
?guration to render the spring reversible. One of these, 
25a, extends downwardly into the relatively reduced di 
ameter valve cage 50- and terminates in slightly spaced 
relation from the inlet valve 15 to limit the unseating 
thereof. The other extension, 25b, extends into the piston 
skirt 12 .and thrusts axially against valve 19. 
The entire upward axial thrust of the spring 25 is ac 

cordingly exerted solely upon the hollow plunger rod, the 
piston normally being coupled to the plunger rod for 
movement therewith by abutment between its partition 
46 and the lower end of the plunger rod 11 on the one 
hand, and by abutment between said partition and the 
valve member 19 on the other hand. 
The operation of the invention is believed to be appar 

ent. With the pump positioned in a container and main 
tained in its normally raised position by the spring 25, up 
ward movement of the plunger piston is arrested by seal 
ing engagement of its upper skirt 45 with the conical sur 
face 43 of depending sleeve 41. The thrust of the spring 
25 against the valve member 19 is then utilized to resilient 
ly maintain the upwardly directed sealing skirt 45 of the 
piston in the downwardly diverging annular groove be 
tween the skirt 41 and the plug portion 44 of the plunger. 
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6 
The sealing skirt 45 of the piston is wedged into this 
groove and radially compressed between the opposing in 
ner and outer walls of the groove to engage both walls 
with a substantial radial sealing force such as will prevent 
leakage upwardly between the plunger and collar through 
the valve opening 18. A secondary seal is de?ned by the 
plug 44 received in the opposing cylindrical cavities de 
?ned by the sealing skirt 45 and the sleeve 41, respec 
tively. The plug 44 also prevents radial inward collapse of 
the sealing skirt 45, under the radial wedging pressure 
arising from its engagement with conical surface 43. 
As soon as the plunger is urged downwardly by pres 

sure on the ?nger piece 24, both the sealing skirt 45 and 
plug 44 are withdrawn from engagement with the collar 
17 so that the breather compartment 38 communicates 
with the atmosphere through the guide opening 34. Down 
ward movement of the plunger rod 11 will result in lost 
motion with respect to the piston. This will result in un 
seating the valve 19 to permit discharge of liquid through 
the plunger port 20 and discharge passage 18 throughout 
each downward stroke of the plunger, the inlet valve 15 
at this time being maintained seated by liquid pressure. 
0n the other hand, at the inception of each upward 

plunger stroke by action of the spring 25‘, the discharge 
valve 19 will seat over the port 20 incident to lost motion 
between the plunger rod and piston. Suction within the 
pump chamber will unseat the inlet valve 15 to permit 
?ow of liquid into the pump chamber 13. As the plunger 
moves to its fully raised position, any liquid within the 
cylinder above the piston is urged through the open 
upper end of the cylinder into breather compartment 38, 
from which it can then drain back into the container, 
through passage 40 and the spider 32. The spring pres 
sure on the ‘discharge valve 19 will maintain the latter 
seated to seal the plunger discharge passage 18; and the 
external seal around the plunger, provided by sealing skirt 
‘45 and its cooperating valve parts, will also be established 
and resiliently maintained by the spring pressure. 

Except as hereinafter ‘described, the parts and mode of 
operation of the modi?ed embodiment of the invention 
shown in FIGURE 4 are substantially similar to those of 
the embodiment above described, and the parts are ac 
cordingly designated by reference numerals similar to 
those in the preceding ?gures, which numerals are primed 
with respect to modi?ed parts. 
With respect to the embodiment of FIGURES 1, 2 

and 3, it will be appreciated that the ?rst and second 
sealing portions 43 and 45 will function e?iciently to 
prevent leakage of liquid between the piston 12 and its 
associated plunger rod 11 as long as the plunger is fully 
raised. However, the sealing portions 43 and 45 will be 
disengaged throughout the operative pumping stroke of 
the plunger. With the structure shown in the preceding 
?gures, if the piston 12 and plunger 11 are so closely 
inter?tted as to preclude leakage of liquids between them, 
particularly where the liquids have a low viscosity, such 
close inter?tting is likely to result in interference with 
the valving motion of the piston on the plunger rod. 
To afford such a seal which will not unduly interfere 

with or bind the piston against its valving motion on the 
plunger rod, the rod itself is provided with an annular 
recess 61 in its lower end between the external wall of 
the plunger and its internal bore. The piston 10', in turn, 
is provided with an upstanding annular skirt 62 project 
ing upwardly around the inner bore or periphery of the 
piston from the partition 46' thereof. Preferably, the up 
standing skirt 62 is provided adjacent its upper extremity 
with a radially outwardly directed sealing lip or heading 
63 arranged to sealingly engage the inner surface of the 
outer wall 64 of groove 61. The cylindrical conformation 
of such wall inner surface will permit free axial recipro 
cation of the piston member with respect to the plunger 
rod. 

Because of the elastic resiliency of the material from 
which the piston is formed, its upstanding annular skirt 



3,414,169 
7 

62 will be radially outwardly expanded by the pressure 
of liquid within the plunger and will thus be urged into 
sealing engagement with the wall 64 by the internal liquid 
pressure. 

It will further be noted that the two interengaged 
sealing elements here referred to, namely the wall 64 and 
the upstanding skirt 62, are each recessed within cavities 
of their respective parts such that they are protected 
from contact with other components when stored in quan 
tity and when handled during production. By such dispo 
sition, they are protected against damage such as might 
arise from contact with other parts or from handling dur 
ing assembly. Thus, these parts, which are quite thin and 
which may be quite delicate when employed in small 
plastic pumps, are so disposed and protected that their 
scaling functions will remain unimpaired despite such 
handling and storage. 

It will be apparent that the protective cavity within 
which the sealing surface of the inner wall 64 is housed 
comprises the groove 61, whereas the cavity which houses 
the sealing element 62 is ‘de?ned by the surrounding up 
wardly projecting skirt 45’. 
With further reference to the embodiment of FIGURE 

4 there are incorporated certain further added features 
and distinctions over the ?rst embodiment. For instance, 
in the ?rst embodiment, the uniform internal diameter 
operative portion of the cylinder is projected upwardly 
through the container closure and to a location above the 
spider 32 which secured the cylinder to its supporting 
?ange and encircling wall 26 and 27 respectively. The 
breather compartment 38 was, therefore, necessary to 
establish communication between this cylinder and the 
container interior. However, the breather compartment 
and spider both are omitted from the simpli?ed modi?ca 
tion in FIGURE 4 in which the pilot portion 48' of the 
cylinder is connected directly to the ?ange 26' and the 
wall 27’. 
The operative uniform diameter pumping portion of 

the cylinder comprises the pumping chamber 13’ which 
is disposed wholly below the closure cap and communi 
cates with the container through vent openings 51 in the 
conical pilot portion 48'. At the same time, the inner 
sleeve 41' of the collar 33' is elongated to extend down 
wardly into the conically ?ared pilot portion 48’ of the 
cylinder for cooperation with the piston 10'. The extend 
ed inner sleeve 41' thus affords a supplemental means for 
guiding the plunger throughout the large portion of the 
plunger stroke, though it has su?icient clearance with the 
plunger rod to permit the inward passage of air from 
the atmosphere, or the escape of vapor at pressures above 
atmospheric throughout the operative stroke of the 
plunger. 
The depending sleeve 41' of the collar further functions 

to arrest the piston movement at the end of each upward 
stroke in a position such that the piston skirt 60 remains 
in the pump chamber 13' in operative sealing engagement 
with the cylindrical inner wall portion of the cham 
ber 13'. However, a portion, at least, of the lower end 
of the sleeve 41' terminates in spaced relation from the 
inner surface of the cylinder to ‘de?ne therein a vent pas 
sage 52 which communicates through one Or more of the 
vent openings 51 with the interior of the container. 

It will be noted that the vent openings 51 are placed 
axially above the pump chamber 51’ at a location in the 
conical pilot portion 48' of the cylinder, the internal- di 
ameter of which substantially exceeds that of the piston 
so that such portion, and the edge of any such vent 
opening 51, is never contacted by the piston skirt at any 
time. 
The embodiment of FIGURE-4 further includes a 

protective overcap 54 for the externally projecting por 
tion of the pump structure. This is for the purpose of pre 
venting inadvertent actuation of the plunger P’ during 
shipping and storage as well as for protecting the same 
against damage. For securing the overcap 54 in its oper 
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ative position, the collar ‘33' of the pump assembly has 
been modi?ed to include an outwardly projecting circu 
lar ?ange 55 having an upstanding cylindrical rim 56. 
The radially outer face of the rim 56 is formed with cir 
cumferentially extending corrugations 57 for cooperation 
with similar corrugations 58 on the inner face of the gen 
erally cylindrical depending skirt of the overcap 54. The 
lower edge of the overcap skirt will normally bear against 
the top wall of the container closure cap 31 to transmit 
axial thrusting forces to the latter. The top wall of the 
cap 31 will normally be of substantial thickness if formed 
of plastic material, as illustrated in FIGURE 4, though 
it may be considerably thinner if formed of sheet metal 
in accordance with conventional practice. 
To adapt the overcap for efficient use with containers 

having either type of cap, the corrugations 57 and 58 are 
arranged in series in which the corrugations of each series 
are uniformly shaped and are relatively equidistantly 
spaced. The spacing between corrugations in each series 
57 and 58 is identical so that the crests of one set of cor 
rugations will ?t snugly between the crests of the corruga 
tions of the other series in any of various axial positions 
of the overcap 54 on the collar 33’. 
By virtue of this arrangement, the overcap will be re 

tained on the pump in any of various positions of axial 
adjustment and will be adapted for use with container 
caps, the top walls of which have varying thicknesses, the 
uniform axial spacing between the joining of corrugations 
series 57 and 5S normally amounting to but a small frac 
tion of the thickness of the closure cap top wall. 

It is further to be noted that the valve 19’ which con 
trols the discharge port 20' of the piston sets against a 
sealing surface 66 which, in the present embodiment, is 
provided by the conical inner face of the piston skirt 12’. 
Thus, there is achieved a wedging sealing engagement be 
tween the vaive 19’ and the surface 60 in which the spring 
pressure of the plunger spring 25 may be employed at a 
mechanical advantage. 

It is further to be noted that, in the embodiment of 
FIGURE 4, the sealing relation between the collar 33' 
and the annular wall 27’ of the cylinder structure is sup 
plemented by the addition of a cylindrical sealing surface 
65 within the collar 27’ which is connected to the some 
what larger diametcr upper portion of the annular wall 
27' by a conical camming surface 66. The depending in 
ternal sleeve 35' of the collar is provided with a depend 
ing sealing skirt 67 of substantially less wall thickness than 
the rest of the sleeve 35' to achieve a certain degree of 
?exibility; whereby the radially outward lip 68 at its lower 
end may conformingly engage and seal against the surface 
65. In order to seal radially against the surface 65, the 
lip 68 may have a somewhat larger external diameter than 
the surface 65 so that it will be somewhat radially com 
pressed by coaction with the conical camming surface 66 
incident to its reception within the surface 65. 
Having thus described my invention, I claim: 
1. In a liquid dispensing pump of the class which com 

prises a pump cylinder and means for supporting the cyl 
inder in sealed relation through the outlet of a liquid con 
tainer, a plunger disposed for reciprocation in the cylinder 
through the upper end thereof and therewith de?ning a 
variable volume pump chamber within the cylinder, the 
plunger including a piston within said cylinder and a 
plunger rod on which said piston is slidably disposed, said 
plunger rod projecting outwardly from the piston through 
the upper end of the cylinder, said cylinder being provided 
with a valve controlled inlet port opening into the pump 
chamber, and said plunger de?ning a valve controlled dis— 
charge passage from the pump chamber to the atmosphere, 
the improvement which comprises an annular collar en 
circling said rod and a?’ixed to the upper end of the pump 
cylinder said collar including an upper. wall formed Jwith 
a guide opening which slidably receives said plunger rod 
and through which said cylinder normally communicates 
with the atmosphere, said plunger and said collar having 
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relatively axially opposed valve portions encircling the 
plunger and disposed for sealing engagement with each 
other in the fully raised position of the plunger to seal said 
guide opening, said valve portion of the collar being 
formed to de?ne a counterbore ‘around and radially spaced 
from said plunger rod, and said valve portion of the pis 
ton comprising an annular upwardly directed ?exible skirt 
encircling the plunger rod for sealing reception in said 
counterbore, the relatively adjacent surfaces of said coun 
terbore and said skirt being conformed to radially com 
press said skirt into sealing engagement with the outer 
surface of said plunger rod as the plunger is moved to its 
fully raised position. 

2. A liquid dispensing pump as de?ned in claim 1, in 
which the piston comprises a sleeve-like member of elas 
tomeric material telescopically disposed on the plunger 
rod, said collar de?ning a downwardly diverging conical 
valve seat below and concentric to the guide opening for 
sealing engagement with the valve portion of the piston, 
the valve portion of the piston comprising an annular up 
wardly directed ?exible skirt, said plunger rod radially 
reinforcing said skirt to limit the inward de?ection thereof 
by said conical valve seat. 

3. In a liquid dispensing pump as de?ned in claim 1, 
the further improvements wherein said piston is of resili 
ently deformable elastomeric material of sleeve-like con 
?guration, telescopically disposed on the plunger rod for 
limited axial sliding movement, and cooperating valve por 
tions are carried by the plunger rod and the piston re 
spectively for alternately closing and opening the plunger 
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discharge passage incident to reciprocation of the plunger 
rod and the frictional engagement between the piston and 
cylinder, said valve portion of the collar de?ning a down 
wardly divergent conical valve seat in said counterbore 
below said guide opening for radial sealing engagement 
with the upper end of said piston skirt and for compress 
ing same radially against said plunger rod. 

4. In a liquid dispensing pump as de?ned in claim 2, 
the further improvements wherein said plunger rod com 
prises an annular wall depending from its lower end and 
de?ning a cylindrical internal sealing surface, said piston 
having an upstanding elastically expansible skirt telescop 
ically received in said wall in sealing engagement with the 
internal sealing surface thereof, whereby liquid pressure 
within said upstanding skirt will urge it into sealing en 
gagement with the said annular wall. 

5. In a liquid dispensing pump as de?ned in claim 4, 
the further improvement wherein the internal sealing sur 
face of said annular wall and the said upstanding skirt are 
both housed in cavities within their respective members. 
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