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JBACKGROUND OF THE I NVENTI ON This invention relat BE lrfl{%i %o a nmanuarty
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Joperated punp sprayer of sinple design with few novi >
By s QE??.I....

.adapted for dispensing small.- amounts of i qugmg@gm:@g.g@
and/ or ‘concentrates of, for exanple, perfu , - lognes,  fro
’ ?sen{@P Nb'rp«?”f)‘g 8

connected vial of mniature formrequiring rt1-c (9l kacky .74 g
present punp sprayer, a throttle punplof th RYENA3) p repedt afedtovaniet ys..
has a plunger which supports an inlet valve |5 8bsrashi clpagantT ol “‘g"’ -

inletting of product into the punpxabaske b gparate dj scharge val've
nmounted in the head. Punp sprayers, exenplified by U S. patents 4, 025,046,
4,311, 255 and 4, 735, 347, have a probe or sleeve operated by the plunger for

controlling the inlet except gAGkGcSOORD POFPEHIRIRVEINTION

This invention relates generally to z manually operated

Ay 4

oump sprayer of simple design with few moving parts especially
adapted for dispensing small amghnts of liquid product.such as
s§mples and/or concentrates of, for examyle._perfuhes and co-
‘lognes, Eroﬁ a connected vial of miﬁiature form requiring no
vent.

More particularly, the present pump sprayer, a3 throttle
pump of the fingertip operated variety, has 2 plunger which
supports an inlet'valvé probe which controls the inletting of
product into the pump chamber, and a separate discharge valve
mountad in the head. _ |

Pump spraygfs, exemplified by U.S. patents 4,025,046,

4,3Y1,255 a2nd 4,735,347, have a probe or sleeve operated by the

sometimes referred to as a poppet valve which closes the inlet
during the pressure stroke and which.in response to {he-bpilé-ug
of preséure in the pump cﬁamber, shifts inde?endéntif'éf’the
A plunger movement to open the dischérgévagainst the force of a -
retu:ﬁ.spring. Upon.réleasg of finger pressure applied against
the head, the poppet valve shifts to close the discharge in re-
sponse to spring pressure atc thg‘commencement of the return
stroks of the plunger.
Non pressure build-up pumps are also known as exemplifiszg
Dy U.S. Patents 3,211,346 and 2.781?,925, in which a valve stem

plugs into the inlet for controlling the product intake  into the



t he pressure build-up variety requiring an i ndependent val ve sonetines

«referred to as a poppet valve which closes the inlet during the pressure
stroke and which in response to the build up of pressure in the punp
chanber, shifts independently of the phbunger novenment to open the discharge
against the force of a return spring. Upon rel ease of finger pressure
appl i ed agai nst the head, the poppet valve shifts to close the discharge in
re- sponse to spring pressure at the commencenent of the return stroke of
the plunger. Non pressure build-up punps are al so known as exenplified by
U. S. Patents 3,211,346 and 2,788,925, in which a valve stemplugs into the
i nl et f@h&@@#ﬁrd@kﬁn@ the predsocire stakse.i abd s hdischarge port in the

pluhge: stem is uncovered during the pressure stroks for opening
the discharge. . .
SUMMARY 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 cispensing
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 sprayer according to the invention is
mounted on a contaipgr,_which mey be in the form-of & vial, of
liguid product to- be diépensed. A pump cylinder supporting a

dip tube extends into the container, and a plunger head'is
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iinder for reciprocation between tressure and
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nollow pump pision which moves Iogether with the hsaéd and
éefines a variadble volume pump chamber with the cylinder, a
return spring actinqg between ths cylindeg and the piunger. The

plunger head has a discharge passage whlch includes the hollow
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piston and which terminates in & discharge sprav cup mounte€ cn .
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the head. A discharg hrottle valve is mounted =within the head

for controllin
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ge passage, and a hollow fixed tube
within the cylinder communicates with the dip tube Zor inletting
the product to the chamber during_the suction strokas. The

dlunger head hes a fixed rod or nrobe concentric ¢ the piscon
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2 chanber during the pressure stroke, and a di scharge port in the plunger
stemis uncovered during the pressure stroke for opening the discharge.
US- A- 4, 046, 495 di scl oses a punp sprayer with its plunger head having an
auxiliary stem depending froman axial,stemfor controlling the inlet from
an intake chanber to an auxili.ary pressure chanber, and a feathered sl eeve
val ve on an upstandi ng sl eeve engaﬁing the axial stemfor controlling the
inletting of product to an operati hg chanber defined between the axial stem
and a surroundi ng dependi ng sl eeve having a feathered sleeve valve in
engagenent mﬁth t he upstandi ng sl eeve. A di scharge chanber is defined
bet ween a, indrlcal wal |_ of the!p wdal_rid Lhe upg ndLngln%eeve
y

1v ‘en est
During eac suc |on stroke 2 thé the Jixi pr essur Thamber

and the opesading shaiey @€ dd}ﬁ{ﬁﬁsﬁq\gf thesqq.tneqmtagtmaoauﬁ& ERReSHCh
chanmbers, the latter via the upstanding featured sleeve valve. During the

pressure str okes’rheprcm:hm‘taqu@mttdmsele:h&mw SnalyS compas set brdahAul &e

di scharge chanber and to the spray neans’-
deformable disc valve or a resiliently bxased axially shiftabls
r1pg valve.

The rod or probe f£ixed to the plunger head may have an
irfegularly shaped@ free end defining openings or passages with
the hollow tube at or near the end of the'§uction strokes to
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 engagement with

plug in on the head such that the disc valve is mounted on the
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2lug and is retained in place by the insert sieeve. Otherwiss

the nozzle insart is mounted hich has an annuler
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valve seat such that the ring velive extends between the nozzlis
insert and such seat.

The pump mayv have-a'plunger lock-up feature by the
..provision of at least one internal rib on the plunger heaﬁ_skirt
extending in the direction of plunger reciprocation, and 2
radially extencing flange on fhe cvlinder havin g a groove
re2ceived by the £ib 25 permit plunger rsciprocation, the head

D2ing rotatabla abou:z its central axis such that the rib engages

2 portion of the flance for locking the head in an up position

Sheet Has Been Replaced

T



on the plunger head for discharging product fromthe sprayer. The multiple
chanbers and el enents required for this known sprayer renders it conplex in
structure and operation, and its efficiency is questionable. Mreover, this
known punp is incapable of being nminigturized due to the need for
upst andi ng and dependi ng sl eeves with feathered sl eeve valves. It is
therefore an object of the present invention to provide a punp sprayer
having a sinple construction with a m ni num nunber of parts yet highly
efficient in dispensing product froman attached vial of relatively smal
product capacity, "f"hec%‘p'F%lVe?rf opRy e sl ess et tﬂae’EpLPrrﬁwltﬂh i nI et and
di schar ge coptrgL Ca ves leed mnth the Iun@ d The, rayer

71 b %ncoa %Trfé’r AR gbé Bn the

accor dj ng to the thavent

formof a guahgeof55¢@&5£i§uggugg to be di spensed. The sprayer includes a
punp cylinder Supporting a dip tube extending into the container, and a

pl'unger head i s notnéedowiedis, caﬁ&md%gés)raﬁ@cmwema&dmm \BEE Ik hial essur e
and suction strokes along the cylinder. axis. The plunger head has a punp
plston nnv&b?é“?bg@t%e*l become more apparent from the following detailed

Gescription of the invention when taken in conjunction with the
accompanying drawings;
| BR EF _DESCRIPTION OF THE DRAWING
Figure 1 is an elevational view of one embodiment of the
pump sérayer according to the invention;
Figure 2 is z longitudinal seqtional’vigv.taken
substaﬁtially along the line 2-2 of Figure 1;

igure 3 is & view similar to Figure 2 showing the

plunger at or near the end-of the pressure stroke;

showing the details at the end thereof;
Figure 6 1s & view similar to Figure 1 of anocher

empboéiment of a pump sSpraver according to the inveniion; and

n
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Figure 7 is & longitudinal sectional visw tzkan

substantially alon
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DETAILZD DESCRIPTION OF THZ 1NVIXTION

- Turning now to the drawings wherein like reference
Characters refer to like and corresponding parts throughout th2

several views, the pump sprayer according to the iavention is
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therewith and defines a variable volume punp chanber together with the
«cylinder. Areturn spring acting between the cylinder and the plunger head
returns the head to its initial at rest position. The plunger head has a
di scharge passage termnating in a di sscharge spray nmeans nounted on the
~head, and a fixed rod depends fromthe 3 plunger head for valve
controlling the inlet to the punp chanber. D scharge val ve neans controls
t he di scharge passage. The punp sprayer is characterized in that the punp
pi ston is holl ow and defines a single variable volune punp chanber wi.th the
punp cylinder, the hollow piston defining a portion of the discharge:*
passage. Adwilgnawebi xedih Uy CoEImNiata@t i2n@ sWiddmdrie idigpat bilrep et eitded Nt 0
the punp cylinder froma bottomwall of the cylinder. The fixed rod
dependi ng f¥omaunted fagarcervai ol didshdshemphérend®n the form of a vial
containing product to be éispensed. The vial may be of rigid
material such as glass or hard plastic.

The pump cylinder ray be mounted wholly within the
container at the mouth thereof as shown, the cylinder having s
laterally.extending flange 13 overlying free edge 14 of the
container and a depending skirt 15 surrounding the container
side wal}l for fixeély mounting the pump cylinder in place.

The cylinder hzs a depending dip tube 16 extending toward
the bottom of the contaiper, and an upstanding_ hollow tube 17 .in
communication with the dip tube. Tube 17 may be constricted at
its uvpper end as at 18.

- A plunger head 19 has a depending skirt 21 in engzgement

with £lange 13 for mounting the head on the cylinder. Skirt 2%

- hes inner projections or z zontinuous annular projection 22

h

engaging the underside of fiange 13, anf z return spring 23

extends between the undersidée of the plunger head and -the bottom

'n

of the pump cylinder for maintaining the head in its. position o
nori-use shown in Figure 2.

The.head also nas & Gepending central probe 2¢ and 2
.concentric hollow piston 25. The piston sealingly engages the
inner wall of the pump cylizder and reciprocates therein between
pressure and suction strokes along the central axis of the
Cylinder -upon application and release O0f finger pressure applies

to top 26 0f the plunger head.



opposite ends of the hollow piston and sealingly engages the interior of
the tube at an upper end thereof during the pressure strokes for valve
controlling the inlet to the punp chanmber. And, the discharge valve neans
conprises a throttle valve affixed solgly within the pl unger head for

reci procati ng novenent together therewth. Wth such a construction, the
nunber of parts -and el enents of the punp sprayer is reduced to a m ni num
and the punp sprayer is capable of being mniaturized in keeping with the

i nvention. The single punp chanber contrasts the invention fromthe
4, 046, 495 pat ent ui.ri mul_ti ers _and feather | eeve
val ves for controhﬁln@eﬁﬁelaiggﬁﬁFae”gngFogbéfoﬁ?Suﬁﬁs§°ﬂ?s%ﬂd$§%lﬂ%?vb

af fi xed solglot it Rind 1918LUBIEE BCAflaaGROL LIS ALOshDELT BYCRL LA T

prior art |nsteaa;reqU|res di arge val ving Wi th e plunger
and wi t hi n Hd¥a aai m@ehlhetmhgcmntBedheadaraenaumtede Iber6tscbar gr a
throttle val ve may conprise an annul ar def ormabl e disc valve or a
reS|I|entI)FQﬂZ§§eGU@xpalhysshtfB&bEeCFPRQGQANVGOUIhedrBé»b#nptb%e?luaedrto

t he plunger head may have_ an |rre%ularly sha%
. The discharge cup has an outer skirt 32 in tight

ead

engagement with cylindrical wall 36 defining space 28, and -has
an inner cylindrical skirt 33 embracing a laterally extending
plug formed integrally with the plunger head. Skirt 33 is
notched as at 35 to provide communication between space 28 and
orifice 29 via a swirl chamber (not shown) to effect a spray
discharge as in the normal manner.

in the Figure 2 embodiment, ;-discharge throttle valve iz
the form of an_élastomeric annular and deformable disc 35 is ‘
seated zlong its outer edge against inper cyiindrical  wall 36.
The disc engages plug 34 and is immobilized agzinst axial
movement by inner skirt 33 which retains the disc valve

shoulider 37 formed on probe 34.

-

after pump chamber 33, formed between the

is primed with ligquié, the application of

ressure to the plunger head shifts the head downwardly
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in Figure 2 whereupon probe 24 plugs into tube 17

engages therewith for valving the inlet closed. As
the plunger continues the pressurized
*'s

chambex is forced through the discharge

valve 35 away from its seat and out through
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orifice in the form-of a spray. This type pumping

to as a throttle pump action as product is
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free end defining openings or passages with the holl ow tube at or near the
. end of the suction strokes to ensure inletting of liquid product into the
punp chanber. The punp cylinder may be nmounted wholly within the open end
of the container. to reduce overall size of the punp and vial assenbly. The
nozzle cup or insert has a sleeve in éhgagenent with a plug in on the head
such that the disc valve is nounted on the plug and is retained in place by
the insert sleeve. Otherwi se, the nozzle insert is nounted about the plug
whi ch has an.annul ar val ve seat such that the ring val ve extends between
the nozzle insert and such seat. The punp nmay have a pl unger -l ock-up

feature DysiRB1Pr OISt Oedf ¢ lod AN ONR ddde ORI ahacaarbaevaiwg@stk@ad

skirt extending in the direction of plunger -4-
than relying en a pressure build up in the pump cnamber to shif
a poppet valve away from the discharge as in the category of
pressure build-up sprayers. N

Upon release of finger pressure applied to the head, a

vacuum is created in 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 constricteé 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 65 rod 24
may be provided ‘with a plurality of radially spaced projections
41.defining openings with constricted end 18 of hollow éube 17.
Otherwise, lower ehd.39 may bs 6f some other irregulzr shape.

Figure 3 illustirztes th2 condition of th ung
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near the end 0of the plunger cownstroke with probe 24
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into tube 17 for valving the inlet closed.

The plunger head may be locked in place in its up

"
foos
o
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position, shown in Figure 2 by the provision of one or more
42 provided on the inner surfasce of skirt 21 of the plunger head
(Fig. 4) and extending in the cdirection of pluncer

reciprocation. Flange 13 of the pump cyiinder has a like number

of grooves 43 extending in the same direc:tion which, when

»

aligned with ribs 42 upon rotation of the plunger head about its
central axis, permits plunger reciprdcation during a condition

of use. To lock the plunger iIn its up position of Figure 2, the



reci procation, and a radially extending flange on the cylinder having a
‘groove received by the rib to permt plunger reciprocation, the head being
rotatable about its central axis such that the rib engages a.portion of the
flange for | ocking the head in an up pgsition against reciprocation. The
contai ner may be ventless and have a rigid -cylindrical wall for avoiding
contai ner collapse during the plunger suction strokes. O her objects,

advant ages and novel features of the invention will becone nore apparent
fromthe follow ng detail ed description of the invention when taken in
conjunction wth the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is an elevational view of one enbodi nent of the punp
sprayer according to the invention. Figure 2 is a |longitudinal sectional

vi ew t akerpximisiramieisal iy aifap@yt hetbte® abch©fits gyl FxgW &uzh Thatvi ew

simlar to Figure 2 show ng the plunger at or near the end of
the ribs are cut of zlignment with the grooves and the lower - -end

54 (Fig. 3) ofi the ribs abut acainst the upper surface of flange
13. 1Indicia of some sort may be provided on the head to assist
the user in orienting the ribs to match the grooves to
fac111ta*e plunger reciprocation.

A sprayer generally designated 45 is shownrin Figures 6
and 7 acc ng to another embodiment of the invention which is

similar to sprazver 10 of Figs. 1 to 5 except for the discharge

valving.

(50

Here, a céischerge cup or insert 46 is fixedlj mounted. -
within the plunger head about transversly extending pfug 47
having a coniczl valve seat 48 formed thereon. A discharge

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

externds beziween the inner wall of cup 46 and valve seat 48. The

discharge valv

it}

ring has a complimentary inner conicasl wall 52
which in the at rest position of Figure 7 sealingly engages
valve seat <8.

The operation of the snrayer 45 is essentially the same
as that describsd with reference to Figure 2 except thaf durlng
each pressure stroke the discharge valve simply compresses under
the action of its iniegral spring such that wsll 52 is moved by

the

)

iquid pump pressure away from its valve seat for opening
the discharge to Zacilitate spraving thr&ugh orifice 29.

In both embodiments sprezyers 10 and 45 do not provide for
container wventing. The sprayers &re miniaturized such that in

actual size thz vial may be less than one half inch in diameter
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the pressure stroke; Figure 4 is a transverse sectional view taken

. substantially along the line 4-4 of Figure 2; Figure 5 is a vertical
section view at an enlarged scale of a portion of the punp piston and the
concentric probe showing the details the end thereof; Figure 6 is a view
simlar to Figure 1 of another enbodi nent of a punp sprayer according to
the invention; Figure 7 is a |longitudinal sectional view taken
substantially along the line 7-7 of Figure 6; and Figure 8 is a side view
of a discharge valve for the Figure 6 enbodi nent. Turning now to the

drawi ngs wherein like reference characters refer to-like and correspondi ng

parts theagghretoddies SIEVRIEIh vV ic@Wand h@apursmgppaxegaaee f dogudautde
invention is AVENDED SHEET
may be less than two and half inches. The spraye: assembly of
the2 invention may thus be used as a sampler capabis of
containing products such zs perfuﬁe or cologne in such small
volume aé to be emptied zfter but a few strokes. =Hence, thexs
is no need for container venting. Besides, the vizl ﬁay be of
rigid plastic or glass which prevents contziner ccllapse during
€ispensing.
Many modification and variations of the prssent invention
re made possible in the light of the zbove tszzchizgs. It is

therefore to be understood that within the scope ¢I the appendad

clzims the invention may De practiced 6therwise t-zn as

u

pecifically described.

. . v
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designated 10 in Figures 1 and 2 as conprising a punp cylinder 11 nounted
to a container 12 which may be in the formof a vial containing product to
be dispensed. The vial may be of rigid material such as glass or hard
plastic. The punp cylinder nmay be nougpt ed whol |y mnthmﬂmkhehsmmnae

the nouth thereof as shown, the cylinder having a Iat m

flange 13 overlying free edge 14 of the container and |rt 15

surroundi ng the container side wall for fixedly nmounti punp cyl i nder

in place. The cylinder has a depending dip tube 16 extending toward the

bottom of the container, and an upstanding holl ow tube 17.in conmunication

with the dip tube. Tube 17 may be constricted at its upper end as at 18.
WHAT IS CLAIMED 1IS:

1. A pump sprayer mounted on & container of liguid
product to be dispensed, comprising, a pump cylinder supporting
2 dip tube extending into said container, a plunger head mounted
on said cylinder for reciprocaiion between pressﬁre and suction
strokes along 2 central axis of said cylinder ,said plunger head
having a hollow pump piston movable together with said head and
defin g a variable volume pump chamber with said cylinder,
spring return means acting between said cylinder and said
plunger head, said plunge{ head nhaving a discharge passage
including said hollow piston and terminating in a-discharge
soray means mounted on said head, discharge throttle valve means
mounted within séid'head-for controlling said discharge passage,
z hollow fixed tube extending into said cylinde: in
communication with said dip tube for inlettiné the liquid
sguct to seid chambar at the 2nd of saif suction strokss, and
szid plunger head having a f£ixed -od concentric o said pisten
eand sealingly engaging the interior of said tube ddr{ng said
pressure strokss for controlliing the inlet to sazid chamber.

2. The sprayer according to claim 1, wherein saia

¢ischarge throttlie valve means comprises an annular deformable

3. The sprayer accoréing to claim 1, wherein said

Cischarge throttle valve means comprises an annular resiliently

H

bi sed axially';hiftable ring wvelve located in the path of said

fscn rge passage

-
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A plunger head 19 has a depending skirt 21 in engagenent with flange. 13 for
nounting the head on the cylinder. Skirt 21 has inner projections or

.continuous annul ar projection 22 engagi ng the under5|déhmﬁm&ﬂ&ﬁ ﬂﬁhd
return spring 23 extends between the ypnderside of the pI ﬂ t he
bottom of the punp cylinder for maintaining the head in

non-use shown in Figure 2. The head al so has a dependi ng central probe

‘and a concentric hollow piston 25. The piston sealingly engages the |nner
wal | of the punp cylinder and reciprocates therein between pressure and
suction strokes along the central axis.of the cylinder upon application and
rel ease of finger. priessiihe agpR! aedoir@ ith@p 26 cfa ivhe , plhuageinheads roa

hzs an irregularly shaped Eree:end defining openings with said
nollow tube at the end of said suction strokes to ensure
inletting of liquid product infb said chamber.

5. The sprayer according to claim 1, wherein szié pump
cvlinder is mounted wholly within an open end -0of said container.
6. The sprayer according to claim 2, wherein szid
discharge spray means includes 2 nozzle plug on said hezd and a
nozzle insert having a sleeve in engagement with said plug, said
¢isc valve being mounted on said plug and being retainec in

pilace by'said insert sleeve.
.7. The sprayer according to claim 3, wheréip sgid

discharge spray means includes a@ nozzle plug on szid head and a
. —"'* . .
nozzle insert mounted on said head sbout said plug, szif plug
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8. The spraver &ccording to c¢iegim 1, wherein szid pump
trlinder has =2 radially extending £flange containing 2L isast one

groove extanding in the direction of pYunger reciproczation, said
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rt contzining at lease one innsr rib

seralliel tc saié groove, said ridb engaging said groove is permit

piunger reciprocation, ané said head being rotatzdble about the
central axis thereof until said: rib engages & portion of said

lange for iocking sazid head.against reciprocation.

9. The sprayer according to claim 1, wherein ssid
Ccntainer is venitless and has a £1gid cvlindrical wall for
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-6- The head is forned with a di scharge passage 27 defined in part by the
hol | ow pi ston and an annul ar space 28 within the head and termnating in a
di scharge orifice 29 located in a nozzle cup or insert 31 frictionally
nounted within the plunger head. The di scharge cup has an outer skirt 32 in
ti ght engagenment with cylindrical wall,36 defining space 28, and has an
inner cylindrical skirt 33 enbracing a laterally extending plug forned
integrally with the plunger head. Skirt 33 is notched as at 30 to provide
communi cati on between space 28 BHYIBFMECBISHIGER, 5 swirl chamber (not
shown) to effect a spray discharge as in the normal manner. In the Figure 2
enbodi nent, a discharge throttle valve in the formof an elastoneric
annul ar and def or mabl e disc 35 is seated along its outer edge against inner
cylindrical wall i ; -LOFPRES | nmobi | i zed agai nst
axial shifting anenent by i nner sklrt 33 mhlch retains the disc valve in
pl'ace agai nst a shoul der 37 forned on plug 34.

A miniature pump sprayer has its pump cvlinder
(11) mounted within a rigid vial (12) and throttles product
during pumping through a resilient disc valve (35, Fig 2)
or spring valve (4R, Fig 7). A coaxial rod (24) within a
hollow diston plugs into a hollow tube (17) extending toward
the rod within the cylindexr for valving the inlet closed
during.sach pressure stroke of the plunger (19).



In operation, after punp chanber 38, fornmed between the piston and
cylinder, is prinmed with liquid, the application of finger pressure to the
pl unger head shifts the head downwardly when viewed in Figure 2 whereupon
probe 24 plugs into tube 17 and sealing engages therewith for valving the

i nl.et closed. As downward novenent of the plunger continues the pressurized
product within the chanber is forced through the di scharge passage
deform ng valve 35 away fromits seat and qut through the discharge orifice
inthe formof a spray. This type punping &é%ion is referred to as a
throttle punp action as product is sinply throttled through the forced
open di scharge val ve rathenQthan relying on a pressure build up in the punp

chanmber to shiftd?iggsge éﬁlve ama¥2f/§Q;tQp dlSCEﬂpbe as in the category
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Upon rel ease of finger pressure applied to the head, a vacuumis created in
the punp chanber during the return stroke as assisted by return spring 23.
When the plunger approaches its position shown in Figure 2, product is
drawn fromthe vial up the dip tube.and into the punp chanber through the
inl et now formed between the constricted | ower end 39 of rod 24 and the
upper end of hollow tube 17. To insure fri?? passage of product at or toward
the end of plunger return stroke, end 39 6f rod 24 may be provided with a
plurality of, radially spaced projections 41 defining openings with

constri ct ed’i&d 18 Ghé'low tube 17. Cl)z?@ma?e | owgr. end 39 may be of
some ot her iAregy] ar shape. Figure 3 ill‘ustrafes t_h%ndition of the

pl unger at orX\near “fhe end of the pIA;BgerA-?jovmstroke ith probe 24 plugged

into tube 17 for valving the inlet cloged, The plunger head rmay be | ocked
in place in ifgup _ TR A6 73777 7L/
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o REPLACEMENT SPIEETS :
position, shown in Figure 2 by the provision of WgR:Qn¥a" éé?
provi ded on the inner surface of skirt 21 of t%h%f@zéiﬁg r h gp b 4):ﬁﬁlﬂﬂ
extending in the direction of plunger reciprocate @ ithan jg? """ fg‘é_e,p’iiﬁp
cylinder has a |like nunber of grooves 43 exte‘ 5h2 gfrced P op—"
which, when aligned with ribs 42 upon rotaRi-an o%‘f e pl unger ﬁé%%l

Its central axis, permts plunger reciprocatign during a condltl e.
To |l ock the plunger in its up position of Fig  DATE <ﬁ‘é RECERT... ?Uﬁﬁe?

head is si nplchambenidefng hise! préssareC stidkealandxa %hs%tm'betﬂwﬁ int the plubgerastemoist of
al i gnment wth the ‘groqve and t he |O%V\A? end, 4§% of the ribs abut
agai nst the (5geyered dpdngthgpressyrg siroxs for opgningsh F's sort may be

provi ded on the hagslLAL#$046,495 discloses a pump sprayer with its plunger head having an
auxiliary stem depending from an axial stem for controlling the inlet from an intake
chamber to an auxiliary pressure chamber, and a feathered sleeve valve on an
upstanding sleeve engaging the axial stem for controlling the inletting of product to an
operating chamber defined between the axial stem and a surrounding depending
sleeve having a feathered sleeve valve in engagement with the upstanding sleeve. A
discharge chamber is defined between a main cylindrical wall of the pump and the
upstanding sleeve.

During each suction stroke, the volumes of the auxiliary pressure chamber and
the operating chamber are increased for suctioning product into such chambers, the
latter via the upstanding featured sleeve valve. During the pressure strokes, product
from these chambers is transmitted to the discharge chamber and to the spray means
on the plunger head for discharging product from the sprayer.

The multiple chambers and elements required for this known sprayer renders it
complex in structure and operation, and its efficiency is questionable. Moreover, this
known pump is incapable of being miniaturized due to the need for upstanding and
depending sieeves with feathered sleeve valves.

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 pump sprayer according to the invention is mounted on a container, which
may be in the form of a vial, of liquid product to be dispensed. The sprayer includes a
pump cylinder supporting a dip tube extending into the container, and a plunger head
is mounted on.the cylinder for reciprocation between pressure and suction strokes
along the cylinder axis. The plunger head has a pump piston movable together
therewith and defines a variable volume pump chamber together with the cylinder. A
return spring abting between the cylinder and the plunger-head returns the head to its
initial at rest position. The plunger head has a discharge passage terminating in a

discharge spray means mounted on the head, and a fixed rod depends from the

This is the replacement sheet
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assist the user in orienting the ribs to match the grooves to facilitate
pl-.unger reciprocation. A sprayer generally designated 45 is shown in
Fi:gures 6 and 7 according to another embodi ment of the invention which is
simlar to sprayer 10 of Figs. 1 to 5 except for the discharge valving.
Here, a discharge cup or insert 46 is fi>®dly nounted within the plunger
head about transversely extending plug 47 having a conical valve seat 48
formed thereon. A discharge valve 49 (Fig 8) having a valve ring 50 and an
i ntegral coiplusgerieadSor ealtremdatrdﬂlh‘lg/\ﬂ'erinleheo thenpumpiechamber. c Bischargenvalvel ve

seat 48. The dischar alve ri n has a conplinentary inner conical wall 52
which in themﬁ?"srmggso%%’fsma@? P¥#e 7 sealingly engages val ve seat 48.

\TmhtehOPg][ 2& Ie ﬁgeoz O‘rﬂgﬁ paﬁrpamﬁyévsusl maﬁéctenciiﬂedahl that tiee pamp piston hathallewcamd)ed
di schar ge va‘ﬂ@f@e&%lﬂﬁgreg‘(ﬁﬁ‘ﬁgéce : %Hﬁé‘P %@Et‘ﬂgﬁhg;"%ﬁs"gé‘f htg‘ng ng
such that webikton? dbﬁmﬁ@vsd pBitioh hef | thaUddchatge passager € A\Amysndw omedt tubel ve
seat for opening the discharge to
communicating with the dip tube extends into the pump cylinder from a bottom wall of
the cylinder. The fixed rod depending from the plunger head extends solely between
opposite ends of the hollow piston and sealingly engages the interior of the tube at an
upper end thereof during the pressure strokes for valve controlling the inlet to the
pump chamber. And, the discharge valve means comprises a throttle valve affixed
solely within the plunger head for reciprocating movement together therewith.

With such a construction, the number of parts and elements of the pump
sprayer is reduced to a minimum, and the pump sprayer is capable of being
miniaturized in keeping with the invention. '

The single pump chamber contrasts the invention from the 4,046,495 U.S.
patent requiring multiple chambers and feathered sleeve valves for controlling the
discharge of product through a discharge valve affixed solely within the plunger head
according to the invention. The prior art instead requires discharge valving within both
the plunger head and within the cylinder to which the head is mounted.

The discharge throttle valve may comprise an annular deformable disc valve
or a resiliently biased axially shiftable ring valve.

The rod or probe fixed to the plunger head may have an irregularly shaped
free end defining obenings or passages with the hollow tube at or near the_end of the
suction strokes to ensure inletting of liquid product into the pump chamber.

The pump Cylir;der 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 inser{fhas a sleeve in engagement with a plug in on the
head such that the disc valve is mounted on the plug and is retained in place by the
insert sleeve. Otherwise, the nozzle insert is mounted about the plug which has an
annular valve seat such that the ring valve extendé between the nozzle insert and
such seat. '

The pump may have a plunger lock-up feature by the provision of at least one
internal rib on the plunger head skirt extending in the direction of plunger

% AME =TT 1 the replacement sheet
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facilitate spraying through orifice 29. In both enbodi nents sprayers 10 and
45 do not provide for container venting. The sprayers are mniaturized such
that in actual size the vial may be | ess than 12. 7nm (one half inch) in

di aneter and the overall height of the vial plus the sprayer structure nmay
be less than 63.5 nm (two and one half i-#ches). The sprayer assenbly of the
I nvention may thus be used as a sanpl er capabl e of containing products such
as perfune or cologne in such small volunme as to be enptied after but a few

strokes. Henegiprdchiiéig and avadiafeextéading MRl ditthe \cpliriden Pavifipa igestve rebeived al
i 2pensi ng. APRIEDICRETEN PGS yRABTORBUNT (i P& ARG TOEALlR ARl Taroanfel
present i nvedid Sichathat BAb RA§SdER! £ pbition of the flange for locking the head in an up
position against reciprocation.
The container may be ventless and have a rigid cylindrical wall for avoiding
container collapse during the plunger suction strokes.
Other objects, advantages and novel features of the invention will become
more apparent from the following detailed description of the invention when taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an elevational view of one embodiment of the pump sprayer
according to the invention.

Figure 2 is a longitudinal sectional view taken substantially along the line 2-2 of
Figure 1;

Figure 3 is a view similar to Figure 2 showing the plunger at or near the end of
the pressure stroke;

Figure 4 is a transverse sectional view taken substantially along the line 4-4 of
Figure 2;

Figure 5 is a vertical section view at an enlarged scale of a portion of the pump
piston and the concentric probe showing the details at the end thereof;

Figure 6 is a view similar to Figure 1 of another embodiment of a pump

~ sprayer according to the in\)ention; .-

Figure 7 is a Iongitddinal sectional view taken substantially along the line 7-7 of
Figure 6; and =~ .

Figure 8 is a side view of a discharge valve for the Figure 6 embodiment.

Turning now to the drawings wherein like reference characters refer to like and
corresponding parts throughout the several views, the pump sprayer according to the
invention is

FKMENDED 'SHEE_T] |
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the light of the above teachings. It is therefore to be understood that
within the scope of the appended clains the invention nmay be practiced
otherwi se than as specifically described. AVENDED SHEET -10- CLAI M5 1.
A punp sprayer nmounted on a container of liquid to be dispensed,
conprising, a punp cylinder supporting a6dip tube extending into said
contai ner, a plunger head nounted on said cylinder for reciprocation
between pressure and suction strokes along a central axis of said cylinder,
sai d plunger hea@Thbheadis farmed with/aplisghargespassagm? defineddy dertdy the hrllewsi d

e one Ot B et iR B4 S e A e e
29 located in a nozzle cup or insert 31 frictionally 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 extending
plug formed integrally with the plunger head. Skirt 33 is notched as at 30 to provide
communication between space 28 and orifice 29 via a swirl chamber (not shown) to
effect a spray discharge as in the normal manner.

in the Figure 2 embodiment, a discharge throttle valve in 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 immobilized against axial
shifting movement by inner skirt 33 which retains the disc valve in place against a
shoulder 37 formed on plug 34. _

In operation, after pump chamber 38, formed between the piston and cylinder,
is primed with liquid, the application of finger pressure to the plunger head shifts the
head downwardly when viewed in Figure 2 whereupon probe 24 plugs into tube 17
and sealing engages therewith for valving the inlet closed. As downward movement
of the plunger continues the pressurized product within the chamber is forced through
the discharge passage deforming valve 35 away from its seat and out through the
discharge orifice in the form of a spray. This type pumping action is referred to as a
throttie pump action as product is

| AMENDED _SHEET ﬂ
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pl-unger head, said plunger head having a discharge passage termnating in a

- di scharge spray neans nounted on said head, a fixed rod depending from said

pl-unger head for valve controlling the inlet to said chanber, and di scharge
val ve neans for controlling the discharge passage, characterized in that
said punp piston defines a single variabt8-vol une punp chanber with said
cylinder, said hollow piston defining said discharge passage, a hol | ow
fixed tube communicating with the dip tube extends into said cylinder from

a bott ?m waldbluﬁ?ert h@(.jcc;hé ?ilﬁfiﬂy rqtﬁtéBChHobtéﬁﬁ cé?ﬁél%ﬁs?edtbmmawﬁh@whs ke Vgt rof f
opposite ends_of sai ow pi ston and seal inglLy en ing the interior o
sai d hol | ow ?#WTWQ tg? 959?"%5]3‘88 t‘éﬁ\@“@ﬁ@%éﬁ%hér Shg‘ag‘ﬁir%spﬂbé'ggﬂ?'aﬂs'g?okes
for valve cogpper! durfage tdiflahgé aB. t MR 6F Sdré@sert\dy 88| providdd BR the!M@aghenber
, and sai d discharge val ve nmeans conprising a throttle valve affixed solely

within said ftsiet e upec F’bPﬂéﬁtmgng"%’%n‘ﬁnf“af%'gﬂ"tengf°°t"ﬁ%rt8vﬁ°ﬂﬂat?.P'“”Qef he
sprayer accorglifgedtionc! ai m 1, characterized in that said discharge valve
nmeans conprises an annul ar defornmabl e disc valve |ocated in the path of
sai d di schar ge passage.

A sprayer generally designated 45 is shown in Figures 6 and 7 according to
another embodiment of the invention which is similar to sprayer 10 of Figs. 1 to 5
-except for the discharge valving.

Here, a discharge cup or insert 46 is fixedly mounted within the plunger head
about transversely extending plug 47 having a conical valve seat 48 formed thereon.
A discharge valve 49 (Fig 8) having a valve ring 50 and an integral coil spring 51
‘extends between the inner wall of cup 46 and valve seat 48. The discharge valve ring
has a complimentary inner conical wall 52 which in the at rest position of Figure 7

sealingly engages valve seat 48.

The operation of the sprayer 45 is essentially the same as that described with
reference to Figure 2 except that during each pressure stroke the discharge valve
simply compresses under the action of its integral spring such that wall 52 is moved
by the liquid pump pressure away from its valve seat for opening the discharge to
facilitate spraying through orifice 29.

In both embodiments sprayers 10 and 45 do not provide for container venting.
The sprayers are miniaturized such that in actual size the vial may be less than
12.7mm (one half inch) in diameter and the overall height of the vial plus the sprayer
structure may be less than 63.5 mm (two and one half inches). The sprayer assembly
of the 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.
Hence, there is no need for container venting. Besides, the vial may be of rigid plastic
or glass which prevents container collapse during dispensing.
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3. The sprayer according to claim11, characterized in that said

di scharge val ve neans conprises an annular resiliently biased axially
shiftable ring valve located in the path of said discharge passage. 4.

The sprayer according to claim1, characterized in that said rod has an
irregularly shaped free end defining opefirngs with said hollow tube at the
end of said suction strokes to ensure inletting of liquid product into said
chanber. This is the replacenent sheet 5. The sprayer according to
cl ai m 2, wher ei nManydnatificalion ged vaialipnsretihe presentideentianane riade plosgjblerin sai d
head and a poz en Vi . e

characteriz Iﬁﬁ? t]@? é’é %?eg,c Eggga \'/seﬁ.'lggefér’rr%l}g? ggﬂggg{s]%dghét%m G\g péc‘dge
retai ned i nopthecappeyndedicidimstheribventiorway b pract:c'éldmtlmwwgethamas cspelmﬁrgallYo
claim 3, ch%ggg%%aized in that said discharge spray
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means i ncludes a nozzle plug on said head and a nozzle insert nounted on
sai d head about said plug, said plug having an annul ar val ve seat, and said
ri-ng val ve extendi ng between said nozzle insert and said valve seat. 7.

The sprayer according to claim1l1, characterized in that said punp cylinder
has a radially extendi ng flange contai ni tf@-at | east one groove extending in
the direction of plunger reciprocation, said plunger head having a skirt
containing at |least one inner rib parallel to said groove, said rib
engagi ng saiglLagmeove to permt plunger reciprocation, and said head being
rotatable about the central axis thereof until said rib engages a portion
of said flange for | ocking said head agai nst reciprocation.

1. A pump sprayer mounted on a container of liquid 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 head and defining a variable volume pump chamber
together with said cylinder, spring return means acting between said cylinder and said
plunger head, said plunger head having a discharge passage terminating in a
discharge spray means mounted on said head, a fixed rod depending from said
plunger head for valve controlling the inlet to said chamber, and discharge valve
means for controlling the discharge passage, characterized in that said pump piston
defines a single variable volume pump chamber with said cylinder, said hollow piston
defining said discharge passage, a hollow fixed tube communicating with the dip tube
extends into said cylinder from a bottom wall of the cylinder, said fixed rod extending
solely between opposite ends of said hollow piston and sealingly engaging the interior
of said hollow fixed tube at an upper end thereof during said pressure strokes for
valve controlling the inlet to said single variable volume pump chamber , and said
discharge valve means comprising a throttle valve affixed solely within said head for

reciprocating movement together therewith.

2. The sprayer according to claim 1, characterized in that said discharge valve
means comprises an annular deformable disc valve located in the path of said
discharge passage.

3. The sprayer according to claim 1, characterized in that said discharge valve
means comprises an annular resiliently biased axially shiftable ring valve located in
the path of said discharge passage.

4. The sprayer according to claim 1, characterized in that said rod has an
irregularly shaped free end defining openings with said hollow tube at the end of said
suction strokes to ensure inletting of liquid product into said chamber.
This is the reptacement she#!
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5. 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, characterized in that said disc valve is mounted on said

plug and is retained in place by said insert sleeve.

6. The sprayer according to claim 3, characterized in that said discharge spray
means includes a nozzle plug on said head and a nozzle insert mounted on said head
about said plug, said plug having an annular valve seat, and said ring valve extending
between said nozzle insert and said valve seat.

7. The sprayer according to claim 1, characterized in that said pump cylinder has
a radially extending flange containing at least one groove extending in the direction of
plunger reciprocation, said plunger head having a skirt containing at least one inner
rib parallel to said groove, said rib engaging said groove to permit plunger
reciprocation, and said head being rotatable about the central axis thereof until said

rib engages a portion of said flange for locking said head against reciprocation.
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