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BACKGROUND OF THE INVENTION 

This invention relates generally to a manually operated 

pump ~prayer of simple design with few moving parts especially 

adapted for dispensing small am~unts of liquid product.such as 

samples and/or concentrates of, for example, perfumes and co-
'· 

lognes. from a connected vial of miniature form requiring no 

vent. 

More particularly, the present pump sprayer. a throttle 

pump of. the f·ingertip operated variety, has a plunger which 

supports an inlet valve probe which controls the inletting of 

product into the pump chamber, and a separate discharge v~lve 

mouuted in the head. 

Pump spray~rs, exemplifie~ by U.S. patents 4,025,046, 

4,3!1,255 and 4,.735,.347, have a probe or sleeve operated by the 

plunger for controlling the inlet except that such pumps are of 

the.pressur-e build-up variety requiring an i:idepencent -.ralve 

~ometimes referred to as a poppet valve which closes the inle~ 

during the pressure stroke and which in response tq ~he build· up 

of pressure in the pump chamber, shifts· inde~>e~dentiy· or the 

P.lunqe:- movement to open the discharge against the force of a · 

return spring. Upon release of finger pressure applied against 

the head, the poppet valve shifts to close the discharge in re-

sponse to sp·:-ing pressure at the commencement of the return 
'. 

stroke of the plunger. 

Non pressure build-up pumps· are also known as exemplified 

by u.s_ Patents 3,211,346 and 2,788,925, in which a valve stem 
I 

plugs into the i~let for controlling the product intake· into the 
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chamber during the pressure stroke, and a discharge port in the 

plunger seem is uncovered during the pressure stroke for opening 

the discharge. 
• t 

SU?=!M.ARY OF THE INVENTION 

It is therefore an object of the present invention to 

provide a pump sprayer having a simple construction with a 

minimum number of parts yet highly efficient in dispensing 

product from an attached vial of relatively small product 

capacity,· the sprayer operating as a throttle pump with inlet 

and discharge control valves fixed within the plunger head. 

The ·throttle pump ~prayer according to the· invention is 

mounted on a container, which may be in the form·of a vial, of 
' .. , . 

liquid product to-be dispensed. A pump cylinder supporting a 

dip tube extends into the container, and a plunger head'is 

raounted on the cylinde:: for reciprocatiop betwee:i ;:ressure anc 

suction strokes a long. the cylinder axis.· The plunger head ha-s a 

hollow pump pis~on which raoves ~ogether with the head and 

defines a varia~le volume pu~p chamber with the cy!~n~er, a 

=eturn spring ac~inq betueen the cylinde~ and the ?lunger. The 
.. 

plunger head has a discharge passage which includes the hollow 

piston and whic~ ter~inates in a discharge spray C~? mounted en. 

the head. A discharge t~rottle valve is mounted ~ithin the head 

for controllin~ ~he cischarge pa~sage. and a hollo~ :ixed tube 

within th~ cyli~der cor..:;,.unicates with the dip tube :or inletti~; 

the product to the chamber during. t_he suction st:-okes. The 

plunger head has a fixed rod or pr.obe conce~tric :~ ~he pisto~ 
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~hich sealingly engages the inner wall of the tube during the 

pressure strokes for controlling the inlet to the pump chambe::. 

The discharge throttle valve may comprise an annular .. 
deformable disc valve or a resiliently biased axially shifta~le 

ring valve. 

The rod or probe fixed to the plunger head may have an 

irregularly shaped free end defining openings or passages with 

the hollow tube at or near the end of the ·suction strokes to · 
. . f 

ensure inletting of liquid product into the pump chamber. 

The pump cylinder may be mounted wholly within the open 

end of the container to reduce overall size of the pump and vial 

assembly. 

The nozzle~cup or insert has a sleeve in en9a9eme~t with 

a plug in on the head such that the disc valve is mounted on the 

?lug and is re~ained in place by t:.ie insert sleeve. Otherwise, 

t~e nozzl~ i~sert is mounted abo~~ the plug whic~ has an annula~ 

7clve seat such that the ring valve extends between the nozzle 

i~sert and such seat. 

The ~um? may have a plunger lock-up feature by the 

_.provision of at least one internal rib on the plunger head. skirt 

extendini in the direction of plunger reciprocation. and a 

radially extencing flange on the cylinder having a groove 

=ecei~ed oy ~he =ib ~o permit plunger reciprocation, the head 

~eing rota~able abou~ :ts central axis such that the rib engages 

a por~ion of t~e flange for locking the head in an up position 

against, 
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The container may be ventless and have a rigid 

cy!i~drical wall fvr avoiding container collapse curing the 

pl~nger suction strokes. 

Other objects, advantages and novel features of the 

invention will become more apparent from the following detailed 

desc=iption of the invention when taken in conjunction with the 

accompanring drawings~ 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an elevational view of one embodiment of the 

pum? sprayer according to the invention; 

Figure 2 is a longitudinal se~tional"vie~- taken 

substaritially along the line 2-2 of Figure l; 

Figure 3 is a view similar to =igure 2 showing the 

plunger at or near ~he end·of the pressure st~oke; 

4.:~.:.. .... ?igure .i; is a tra~sve::-se sec::ional view take!'! 

substantially along ~~e line ~-4 o~ ?~;ere 2; 

Figure 5 "is a ve:~ical sectiona! ~iew at -n 
c: ·- :~larged 

of a portion of the pump piston and the conce~~=ic probe 

showing the deta_i ls at the end the::-eo:; 

Figure 6 is a vie~ similar to :igure l of ano~~er 

e~bociment of a pump sprayer accordin~ to the i~ve~tion; a~d 

Figure 7 is a longitudinal sec~ional vi~~ take~ 

substantially along the line 7-7 of Fi;u=e 6. 
,. 

D-~~---o o-scRT~TT,ON C. .a. r., .!. L;, ;,. - - ... -

Turning now to the drawings wherein !ike re~e:ence 

characters refer to like and corresponding parts t~=o~ghout ~h~ 

several views, the pump S?rayer accordin~ to the in?e~tion is 

This Sheet Has Been Replaced 

I •Ill~ IHH ml Ill IHI 
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designated 10 in :ig~res l and 2 as comprising a pump cylind~; 

11 mounted to a container 12 which may be in the form of a vial 

containing product to be dispensed. The vial may be of rigid . ~ 
material such as ~lass or hard plastic. 

The pump cyl~nder may be mounted wholly within the 

container at the mouth the~eof as shown, the cylinder having a 

laterally extending f1ange 13 overlying free edge 14 of the 

container and q depending skirt 15 surrounding the contpiner 

side wall for fixecly mounting the pump cylinder in place. 

The cylinde!' has a depending dip tube 16 extending toward 

the bottom of the container, and an upstanding_ hollow tube 17 ·.in 

communication w~th the dip tube. Tube· 17 may be constricted at 

its upper end as at 18. 

A plunger head 19 has a depending· skirt 21 in engagement 

with flange 13 for mountin~ the head on the cylinde!'. Skirt 2~ 

has inner projections or a ~ontinuo\!s a::::t:lar projection 22 

engaging the underside of flange 13. anc a retu=n spring 23 

extends between the underside of the plunger. head an~ ·the bottom 

of the pump cylinde= to= maintaining· the head in its. position of 

non-use shown in Figure 2. 

The head also ha$ a depending cent=al probe 24 and a 

oonce~tric hollow piston 25. The piston sealingly engages the 

inner "-Tall of the pump cy!.i::::ler a-nd reci~::ocates therein bet~ee!l 

pressure and suc~ion strokes along the central axis of the 

cylinder ·u.pon appl~cation and release ·of :inger pressure applied 

to top 26 o~ the plunger head. 
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The head is formed with a discharge passage 27 defined i~ 

part by the hollow piston and an annular space 28 w~thin the 

head and terminating in a discharge orifice 29 located in a 

nozzle cup or insert 31 fict,ionally mounted within the plunger 

head. The discharge cup has an outer skirt 32 in tight 

engagement with cylindrical wall 36 defining space 28, and-has 

an inner cylindrical skirt 33 embracing a laterally extendi~g 

plug formed integrally with the plunger head. Skirt 33 is 

notche9 as at 35 to provide communication between space 28 and 

orifice 29 via a swirl chamber {not shown) to effect a spray 

disc~a=;e as in the normal manner. 

In the Figu'l:e 2 embodiment, a. discharge throttle vaive i:: 

the form of an.elastomeric annular and deformable disc 35 is 

seated along its outer edge against inner cylindrical· wall 36. 

The disc engages plug 34 and is immobi·lized against axial 

s.hif~i~; ~ove:nent by inner skirt 33 which retains the disc vah·-.~ 

in place a~ainst a shoulder 37 formed on probe 34. 

!n operation, a_fter pump chamqer 38, formed between the 

piston a~d cylinder, is primed with liquic, the application of 

finger pressu=e to the plunger head shifts the head downwardly 

whe!l viewed in :igure 2 whereupon probe 24 plugs into t.ube 17 

and sealing engages tperewith for valving the inlet closed. As 

do~n~ard raove:nent: of the plung~r continues the pres~urized 
•'· 

p=oduct withi~ ~he chamber is forced through the discharge 

p2ssage defo:~ing valve 35 away from its seat and out through 

the discharge orifice in the form-of a spray. This· type pumpin~ 

action is =e:e:=ed to as a throttle pump action as pr~duct is 
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;, 

simply throttled through the forced open d~scharge ~alve rather 
.. 

than relying on a pressure build up in the pump chamber to shift 

a poppet valve away f rorn the discharge as in the category of .. 
pressure build-up sprayers. 

Up~n release of finger pressure applied to the head. a 

vacuum is created i.n the pump chamber during the return stroke 

as assisted by return spring 23. When the plunger approaches 

its position shown in· Figure 2, product is drawn from the vial 

up the"dip tube-and into the pump chamber through the inlet now 

formed between the constricted lower end 39 of rod 24 and the 

upper end of hollow tube 17 .. To insure free passage of product 

at or toward the end of plunger return.stroke, end 39 of rod 24 

may be provided ·with a plurality of radially spaced projections 
. . 

41 defining openings with constricted end 18 of hollow tube 17. 

Otherwise, lower end 39 may be of some other irregula= shape. 

Figure 3 illustra~es t~e condition of the ?lunger at or 

near the end of the plun~er do~nstroke with probe 24 plugged 

into tube 17 for valving the i~let closed. . .. 
The plunger head may be locked in place in its up 

position, shown in Figure 2 by the provision of one or more "ribs 

42 provided on the inner surf ace of skirt 21 of the plunger head 

(Fig. 4) and extending in t!le C.irection· of plunger 

reciprocation. Flange 13 of che pump cylinder has a like number 

of grooves 43 extending in ~he same direc~ion which, ~~en 

aligned with ribs 42 upon rotation 6l the plu~ge~ head about its 

central axis. permits plunger :eciprocation during a condition 

of use. To lock the plunger in its up position of Figure 2. the 
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plunger head is simply rotated about its central axis such that 

the ribs a:e cu~ of alignment with the grooves and the lower·end 

~4 (Fig. 3) of ~he ribs abut against the upper surface of flange 

13. Indicia of some sort may be provided_ on the head to ass~st 

the user in orienting the·ribs to match the grooves to 

facilitate ?lunger reciprocation. 

A sprayer generally designated ~5 is shown in Figures 6 

and 7 acco=ding to another embodiment of the invention which is 

similar to sprayer 10 of Figs. l to 5 except for the discharge 

val"·ing. 

Here, a cischarge cup or insert 46 is fixedly mounted. 

wit~in the plun~er head about transversly extending prug 47 

having a co~ical valve seat 48 formed thereon. A discharge 

valve 49 having a valve ring 50 and an integral coil spring 51 

extertds. be-.:.-:..:ee:l the ::.:mer ·wall of cup 46 and valve seat 48. The 

disc~arge ~alve ring has a compl::.mentary inner conical wall 52 

which in the a~ rest position of Fig~re 7 sealingly ~ngages 

valve seat .;a. 

The operation of the sprayer 45 is essentially the same 

as that described with reference to Figure 2 except that dtiring 

each pressure s~roke the discharge valve simply compresses under 

the action of its integral spring such that wall 52 is moved by 

the liquid ?ump press~=e away from its valve seat for opening 

the discha~ge ~o :ac:litate spraying through orifice 29. 

In both embodiments sprayers 10 and 45 do not provide for 

container vent:~g. 7he sprayers are miniaturized such that in 

actual size the vial may be less than one half inch in diameter 
- ----­·--·-----
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:.: 
and the overall height of the vial plus the ~p:aye: structure 

::nay be less than two and half inches. The spr c:ye: assembly of 

~he invention may thus·be used as a sampler capable of 

containing products such as perfume or cologne in such small 

volume as to be emptied after but a few strokes. ~ence, there 

is no need for container venting. Besides, the v:al may be of 

rigid plastic or glass which prevents container cc:lapse during 

cispensing. 

Many modification and variations of the present invention 

are made possible in the light of the above teach:~gs. It is 

therefore to be understood that within the scope ~~ the appended 

~laims the invention may be practiced otherwise t~an as 

specifically described . 
.. ·c.·: 
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11iii11~r 
W!-iAT IS CLAIMED IS: 

1. A pump sprayer mounted on a container of liquid 

product to be dispensed, comprising, a pump cylinder supporting 

a dip tube extending into said container, a plunger head mounted 

on said cylinder for reciprocation between pressure and suction 

strokes along a central axis of said cylinder ,said plunger head 

having a hollow pump piston movable together with said hea9 and 

defining a variable volume pump chamber with said cylinder, 

spring return means acting between said cylinder and said 

plunger head, said plunger head having a discharge passage 

including said hollow_ piston and terminating in a·discharge 

S?ray me.ans mounted on said head, discharge throttle valve means 

.moun.ted within said· head ·for controlling said discharge passage, 

a hollow fixed tube extending 'in.to said cylinder in 

co~.znunicatio~_with said dip·t~be ~or inletti~; the liquid 

~=oCu=t to said chamber at the end of saiC suction strokes, a~o 

said plunger head having a fixed =od concentric to said piste~ 

and sealingly engaging the i,.nte=ior of said tube during said 

?=essu:e strokes for controlling the inlet to said chamber. 

2. The sprayer accordi~g to claim l, wherein said 

cischarge throttle valve means comprises an annular deformable 

disc valve located in the path of said discharge ?assage. 

3. ~he spraye= accorcing to ~laim 1, wherein said 

cischa=ge ~hro~~le valve means comprises an annula: resiliently 

biased azially.shifta~le ring v2!ve located in the path of said 

_discha~ge passage. 

------ - ---·· - ---

\ \11\11\ \\\I\\ Ill\\ \\1\1 \l lll\ · 
* C L M S * 
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11 11~11n1i111nr 
4. The sprayer accord~ng to claim l, wherein said rod 

has an irregularly shaped free end defining openings wit~ said 

hollow tube at the end of said suction strokes tq ensure 
. , 

inletting of liquid product into said chamber. 

5. The sprayer according to claim l. wherein said pump 

cylinder is mounted wholly within an open end ·of -said container. 

6. The sprayer according to claim 2. wherein said 

discharge spray means includes a nozzle plug on said head and a 

nozzle insert having a sleeve in engagement with said plug, said 

cisc valve being mounted on said plug and being retainec in 

?lace by said insert sleeve. 

7. The sprayer according to cl~irn 3. wherein said 

discharge spray means includes a nozzle plug on said head and a -· nozzle insert mounted on said head about said plug, siif plug 

~av1n~ an a~nular valve seat, a~c sa:c ring valve exten=ing 

=:~~~en saic nozzle insert and saic ~clve seat. 

B. 7he sprayer according to c~aim l, ~herein saic ?Um? 

~7linder has a radially extending flange containin9 Pt least one 

;:oove extending in the di=ection of plunger rcciprocat:on, said 

?!u~ge: head having a skir~ containing at lease one inne~ rib 

?a:allel tc said qroove, said rib engaging said groove to .... perrn1 ... 

?lunger reciprocation. and said head being rotata~le about the 

=e~~=al axis ~hereof until said: rib engages a portion of said 

::a~ge :o: locking said head.against reciprocation. 

9. 7he s~rayer according to claim 1, wherein said 

c~ntaine: is ve~~less a~d ~as a rigid cylindrical wall :o~ 

a'loiding a~y co~:aine: col!a?se during said suction strokes. 

l lll\lll l\ll\l 111\\ l\111 \\ \II\ 
* c L M S * 


