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ç The present invention relates to syringes of the 
type for example used by members of the dental 
profession, one object being to provide an im 
proved sanitary instrument of this class con 
structed in a manner to permit parts thereof to 
bel readily detached from the body portion of the 
instrument for cleaning and sterilizing so that a 
plurality of such parts may be provided for use 
interchangeably with said body portion from 
time to time. 
A further object of the invention is to provide 

in a syringe of the class described, improved 
means for controlling or regulating the flow of 
Vthe liquid in order to providel for a gradual in 
crease in the volume of the stream discharging 
from the nozzle during initial operation of the 
syringe whereby to insure a smooth and even flow 
of the liquid, as distinguished from the usual rapid 
expulsion of the same from the nozzle. 
A further object of the invention is to provide 

improved means for producing suction within the 
nozzle or parts connected therewith upon move 
ment in one direction of the liquid or fluid con 
trol valve whereby to retract or suck back the liq 

' uid remaining in the nozzle to prevent dripping 
of the same from the free end of the nozzle. 
A further object of the invention is to provide 

in a syringe of the present type, an improved self 
cleaning valve structure for controlling the ñow 
of the liquid through the syringe. 
A further object of the invention is to provide 

a syringe having a simple, practical, and eco 
nomical form of construction which can be con 
veniently handled and controlled in operation. 
A still further object of the invention is to 

provide an improved nozzle and nozzle mounting 
which will permit the nozzle to'be readily de 
tached from and inserted upon the mounting and 
which will also insure an eiiicient liquid tight 
joint between the nozzle and the >part of the 
syringe with which it is connected. 
To these and other ends the invention resides in 

certain improvements and combinations of parts, 
all as will be hereinafter more fully described, the 
novel features being pointed out in the claims at 
the end of the specification. 
In the drawing: 
Fig. 1 is a view in elevation of a syringe embody 

ing the invention; 
Fig. 2 is a longitudinal section through the 

body of the syringe shown in Fig. 1, drawn to an 
enlarged scale and showing the valve in closed 
position, and 

Fig. 3 is a somewhat similar view with the valve 
shown in open position. 

(Cl. 12S-257) 
The same reference numerals throughout the 

several views indicate the same parts. 
Referring to the drawing, ̀i il designates the cas- ’ 

ing or housing or the syringe and II and I2 com 
prise relatively movable tubular members located 5f. _ 
within the housing. The member I2 constitutes’ 
a casing having a guide portion I3 slidably receiv 
ing a reduced extension I4 on the tubular mem 
ber II which is preferably threaded therein for 
detachment therefrom when desired. The eX- l0 
tension I@ carries a reduced portion I5 prefer 
ably made integral with the extension and consti- 
tuting what may be termed a valve or valve 
stem having a longitudinally extending passage 
i5 forming Aa continuation of the passage I‘I of l5 
the extension Id. The passage I'l communicates 
with the outlet passage I8 of the tubular member 
i I carrying the nozzle I9 which is detachably con 
nected with a mounting element 2U described 
hereinafter and suitably connected with the tubu- 20 
lar casing I I, preferably as shown in Fig. 2. 
A spring ZI is positioned Within the housing I0 

between the portion I3 of the tubular member I2 
and the tubular member I I for returning the lat-` 
ter from the operating position shown in Fig. 3 25 
to the normal valve closing position shown in 
Fig. 2 upon release of the lever or operating mem 
ber 22, pivoted at 23 between the jaws of a collar 
or band-like member 24 suitably secured upon 
the housing I0 of the syringe. The lever 22 car- `30 
ries a lateral projection 25 extending through an 
opening 26 in the housing I0 and operatively en 
gaging the tubular member II Within a recess 2'I 
formed therein as shown in Fig. 2. 
Mounted within the tubular member I2 are 35 

a pair of inner and outer valve receiving mem 
bers 28 and 29 provided respectively with liquid 
receiving `chambers 28a and 29a as shown in 
Figs. 2 and 3. _ 
Located between the member 2s and the inner 40 

end of the tubular member E2 is a flexible in 
verted cup-shaped packing element 30 and located 
between the members 28 and 29 is a similar in 
verted cup-shaped element 3I constituting a flexi 
ble valve seat for the tubular valve I5 which eX- ’ 
tends through the end wall of the member 28 into 
the valve seat or closing element 3l. 
The members 28 and 29 are clamped in posi 

tion within the tubular member I2 upon their 
respective packing elements by means of a nut 50 
32 mounted within the casing I0 and threaded 
within the end of the tubular member I2 as shown 
in Fig. 2. 
The valve receiving member 29 has a reduced 

extension 33 provided with a liquid inlet pas 
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sage 33a, the extension being connected with a 
hose or flexible liquid supply conduit 34 adapted 
for connection with a suitable liquid supply source, 
not shown. 
A guard 35 is provided for the hose or conduit 

34 adjacent its point of connection with the 
syringe and is connected with the latter by means 
of a nut 36 threaded within the end of the tubular 
casing I0. 
The valve stem I5 is provided with a plurality 

of inlet ports or passages 31 and 38 arranged in 
staggered relation or one in advance of another 
so as to afford a gradual ilow of the liquid from 
the chamber 29a to the passage I6 of the valve 
stem upon operating the lever 22 to move the 
tubular member I| inwardly from the position 
shown in Fig. 2 to that shown in Fig. 3. In other 
words, the several inlet ports or passages are so 

Y arranged that one opens in advance of another, 
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each successive port beginning to open at or about 
the time of the complete uncovering of the port 
next in advance thereof. Opening of the ports 
in this manner takes place upon movement of 
the lever 22 to operate the tubular member I | and 
valve stem I5 connected therewith at which time 
the liquid inlet port 31 will be moved past the 
lower edge of the valve seat or closing portion of 
the inverted cup-shaped member 3| for communi 
cation with the liquid supply chamber 29a, thus 
allowing a limited amount of liquid to enter the 
tubular member for passage to the nozzle as 
previously stated. Upon further inward move 
ment of the tublar member the liquid inlet port 38 
will also be moved past the valve seat into posi 
tion to communicate with the supply chamber 29a, 
thus permitting an additional supply of liquid to 
enter the nozzle carrying member. The admis 
sion of two or more small streams of liquid into 
the nozzle carrying member successively in the 
manner described aiïords a gradual control of the 
volume of the flow and serves to prevent a too 
rapid discharge of liquid from the nozzle when 
opening the valve to spray or irrigate the parts 
of the oral cavity under treatment. 
Means has been provided for producing suc 

tion in the nozzle upon closing the liquid control` 
valve whereby to suck back any liquid remaining 
in the nozzle to prevent it from discharging there 
from in the form of drippings. This means com 
prises the liquid receiving chamber 28a with 
which the valve stem passage IB communicates by 
means of one or more relatively small ports 39 
formed in the valve stem I5 as shown in Fig. 2, and 
through which the liquid ñnds its way into the 
chamber 28a during operation of the valve. On 
movement of the valve from the closed position 
shown in Fig. 2 to the open position shown in 
Fig. 3, a certain amount of the liquid in the cham 
ber 28a Will be displaced by the plunger like part 
| 4 of the valve and subsequently when the valve 
operating lever is released and the tubular parts 
I I and |4 are returned to normal position by the 
spring 2|,' a partial vacuum will be produced 

_ within the chamber 28a by return of the part I4 
tonormal position, at which time suction will be 
produced in the passages I1 and I8, thus causing 
the liquid in the nozzle to be retracted or sucked 
back within said passages whereby to prevent 
dripping of the same from the free end of the 
nozzle. ‘ 

.It will be understood that the pressure of the 
liquid surrounding the flexible cup-shaped por 
tions of the packing elements 3|) and 3|, within> 
the chambers 28a and 29a, will act on said por 
tions to‘urge them in contact with‘the parts yI4. 

and I5 respectively of the tubular member || to 
insure liquid tight joints between said parts 
whereby the liquid is prevented from escaping 
to the nozzle when the valve is closed. 
The flexible packing member 30 also prevents 

escape or” the liquid into that portion of the cas 
ing containing the spring 2| for returning the 
tubularrnember II to normal position. 
A self-wiping action is afforded between the 

valve stem I5 and the flexible packing 3| sur 
rounding the same upon reciprocation of the 
stem, whereby the latter will be thoroughly 
cleaned during operation, thus being kept free 
from dirt and Various foreign particles, which if 
allowed to accumulate would tend to decrease 
the efficiency of the valve. 
Means is provided for adjusting the tubular 

member |2 and the parts therein relative to the 
liquid inlet ports 31 and 38 of the valve stem I5 
after assembling said parts within the casing I0. 
Heretofore this »means has been operable from 
the exterior of the casing and frequently tam 
pered with or adjusted by unauthorized persons, 
with detrimental results, by reason of the rela 
tive change in thev positions of the valve and valve 
seat members. With the present arrangement 
the controlling or adjusting part comprises a nut 
40 located within the casing where it is concealed 
and protected by reason of its inaccessibility. 
In eiîecting the proper adjustment between 

the cup-shaped valve seat member 3| and the 
port 31 of the valve stem I5 the nut 4|) is turned 
to advance the tubular member I2 within the cas 
ing to a position at which a very slight opening 
will be afforded between the lip or lower edge of 
the cup-shaped member 3| and the liquid inlet 
port 31 of the valve stem i5, or in other words, 
until a slight leak of the liquid through the port 
develops, after which the nut is turned slightly 
in the opposite direction to allow the port 31 to 
be covered by the cup-shaped portion of the 
packing member, this adjustment being made be 
fore attaching the nut 36 and hose guard to the 
casing I0. The nut ¿l5 is designed to be operated 
within the casing by a suitable instrument such, 
for example, as a Spanner wrench. 
The nozzle I9 is detachably connected with the 

tubular member II for cleaning and sterilizing, 
and if desired a plurality of the nozzles or other 
parts for controlling the flow of the liquid may 
be kept on hand for use interchangeably with 
said tubular member from time to time. 
The inner end of the nozzle has an extended 

cylindrical portion 4| lying in advance of the op 
positely inclined tapered shoulders 42 and 43 of 
the nozzle as shown in Fig. 2. The nozzle is yield 
ably held in position by suitable resilient means, 
such for example, as a circular coil spring 44, 
which engages the tapered shoulder 43 of the 
nozzle within an annular recess 45 formed in the 
outer end of the socket or mounting element 20. 
The socket member 2E) has a relatively long cy 
lindrical bore 46 within which the extension 4| 
closely ñts whereby the latter is properly centered 
and held against lateral movement upon ap 
proaching and entering the iìexible cup-shaped 
packing element 41, thus avoiding injury to the 
packing by scratching or abrading the same. 
The packing element 41 is provided to insure a 
liquid tight or sealed joint around the portion 
4I of the nozzle, the packing element being main 
tained in gripping relation with respect to said 
portion by the pressure of the liquid within the 
chamber |841 during operation of the syringe. A 
washer 48 is preferably interposed between the 
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packing element 41 and the socket member and 
both the washer and packing felement are 
clamped in position between the shoulder 49 of 
the headof the tubular member and the socket 
member by tightly screwing the latter within the 
head. When inserting the -nozzle within the 
socket member the tapered shoulder 42 thereon 
will expand the spring 44 and as the nozzle moves 
inwardly to ñnal position the spring will grip the 
tapered shoulder d?, to securely hold the nozzle 
in operating position. The nozzle is, of course, 
free to rotate within the socket so that the an 
gularly disposed tip or outer end portion thereof 
may be directed at various angles with respect 
to the axis of the casing I0 for convenience in 
use under diiTerent operating conditions. Re 
moval of the nozzle can be readily eiîected by an 
outward pull thereon, at which time the tapered 
shoulder 43 will expand the spring to release the 
nozzle for cleaning or sterilizing as previously 
stated. 

I claim: 
1. A syringe comprising a discharge outlet, a 

valve controlling said outlet, means for operating 
said valve, and a device actuated by said operat 
ing means Íor retracting fluid from said outlet 
when said valve is closed whereby to prevent 
drippage from the outlet. 

2. A syringe comprising connections for a noz 
zle and a supply line, a valve between said con 
nections, a suction device, and operating means 
for said valve arranged to actuate said device to 
retract fluid from said nozzle connection when 
said valve is closed whereby to prevent drippage 
from the nozzle. 

. 3. A syringe comprising a discharge outlet, a 
valve controlling said outlet, a iiuid chamber com 
municating with said outlet, a displacement 
element movable in said chamber, and operating 
means for said valve connected with said element 
for retracting the same when said valve is being 
closed to create a partial vacuum for the purpose 
of preventing drippage from said outlet. 

4. In a syringe, a fluid discharge outlet, a valve 
therefor comprising a casing, a plunger having 
lateral port means therein communicating with 
said outlet, and a ñexible cup-shaped, packing on 
said casing engaging said plunger'to control said 
port means and held seated on the plunger by 
the pressure of the iiuid, a suction device com 
municating with said outlet, and operating means 
for effecting relative movement between said 
casing and plunger to open and close said valve 
and for actuating said suction device when said 
valve is being closed whereby to produce a par 
tial vacuum for preventing drippage from said 
outlet. ` 

5. A syringe having connections for an outlet 
and a fluid supply line, a valve for said outlet 
comprising a casing, a hollow plunger having lat 
eral port means therein, a cup-shaped iiexible 
packing on said casing engaging said plunger 
to control said port, means and held seated on 
the. plunger by the pressure of the ñuid, and 
operating means for effecting relative movement 
between said casing and plunger to open and close 
said valve by a sliding, self-cleaning movement 
between said packing and said plunger port 
means, and a nozzle detachably mounted on said 
outlet independently of said operating means. 

6. A syringe having inlet and outlet connec 
tions, a valve between said connections com 
prising a casing portion normally communicating 
with one of said connections and provided with a 
cup-shaped flexible packing, a hollow plunger 

3 
portion in said casing portion communicating 
with the other of said _connections and provided 
with lateral port means cooperating with said 
packing, the packing being held seated on said 
plunger portion by the pressure of the iluid 
means for adjustably positioning one of said valve 
portions, and operating means for effecting rela 
tive movement betwen said valve portions to 
open and close said valve. ì 

'7. In a syringe, a housing, ñuid inlet and out 
let connections, a valve between said connec 
tions comprising a casing portion normally com~ 
municating with one of said connections and 
provided with a packing, a hollow plunger por 
tion in said casing portion communicating with 
the other of said connections and provided with 
lateral port means normally closed by said pack 
ing, means for adjustably positioning one of said 
valve vportions relative to» said housing, spring 
means normally holding said valve portions -in 
closed relation, and operating means on said 
housing for effecting relative movement between 
said valve portions to open said valve. 

8. A syringe having inlet and outlet connec 
nections, a valve between said connections com-  
prising a casing portion having a iirst chamber 
and also a second chamber normally communi 
cating with said inlet connection and provided 
with a packing, and a hollow plunger portion in 
said casing portion communicating with said‘first 
chamber and having a lateral port therein i'or 
communication with said second chamber and 
normally closed by and movable relative to said 
packing, said plunger portion having an enlarged 
section in said ñrst chamber to form a displace 
ment element, and operating means for effecting 
relative movement between said valve portions 
to open and close the valve and retract fluid from 
said outlet connection when the valve ̀ is closed 
to prevent drippage. 

9. In a syringe, a housing having inlet and 
outlet connections, a valve between said connec 
tions comprising a casing portion having a iirst 
chamber and also a second chamber normally 
communicating with said inlet connection and 
provided with a packing, and a hollow plunger 
portion in said casing portion communicating with 
said ñrst chamber and having a lateral port for 
communication with said second chamber nor 
mally closed by said packing, said plunger por« 
tion >having an enlarged section in said first cham 
ber to form a displacement element, means for ad 
justably positioning one of said valve por 
tions relative to said housing, spring means nor 
mally holding said valve portions in closed re 
lation, and operating means on said housing for 
effecting relative movement between said valve 
portions to open and close the valve and retract 
fluid from said outlet connection when the valve 
is being closed to prevent drippage. 

10. In a syringe, a housing, a valve casing, 
therein having a shoulder, a packing on said 
shoulder, a gland for said packing enclosing a 
ñrst chamber and forming a second shoulder, a 
packing on said second shoulder, a second gland 
for said second packing enclosing a second charn 
ber, a nut for securing said glands and packings 
on said shoulders, an adjustable abutment on said 
housing for positioning said casing, a hollow 
plunger in said casing and packing having a port 
communicating with said ñrst chamber, and a 
later port communicating with said second cham 
ber and cooperating with the second packing to 
form a Valve, a displacement element on said 
plunger movable in said ñrst chamber, and oper 
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ating means on said housing for moving said 
plunger. 

11. A springe comprising a nozzle carrying 
portion having a socket formed therein and pro 
vided with a shoulder, resilient means positioned 
Within the socket, and a nozzle detachably re 
ceived within the socket and held against inward 
displacement by said shoulder and also held in 
position within the socket by said resilient means, 
detachment of the nozzle being eiîected by an 
outward pull thereon against the resistance of 
the resilient means without removal of the latter 
from the socket. 

12. A syringe comprising a nozzle carrying por 
tion having a socket formed therein, a nozzle 
detachably received within the socket and pro 
vided with an inclined shoulder, and resilient 
means within the socket substantially surround 
ing and engaging said shoulder and operating to 
yieldably resist outward withdrawal of the nozzle 
from the socket, detachment of the nozzle being 
effected by an outward pull thereon to overcome 
the resistance of the resilient means. 

13. In a syringe, a nozzle carrying tube having 
a socket formed therein, a nozzle insertable with 
in and detachably received by the socket and 
provided with oppositely inclined shoulders, an 
inclined seat in said socket, and spring means 
within the socket encircling the nozzle and posi 
tioned for expansion by one of said shoulders 
when inserting the nozzle within the socket and 
for engaging the other of said shoulders for 
yieldably holding said ñrst shoulder on said seat 
and said nozzle in sai-d tube socket. 

14. In a syringe, a. nozzle carrying tube formed 
with a guide bearing and seat communicating 
with said tube, packing means for said bearing, a 
nozzle having an end detachably fitting said bear 
ing and packing and a shoulder cooperating with 
said seat, spring means on said tube adjacent said 
bearing, and an inclined abutment on said nozzle 
cooperating with said spring means to hold said 
nozzle on said tube and permitting it to be with 
drawn by an outward pull thereon. 

15. In a syringe, a nozzle carrying tube formed 
with a guide bearing and seat communicating 
with said tube, packing means for said bearing, 
a nozzle having an end detachably fitting said 
bearing and packing and a shoulder cooperating 
With said seat, a coiled spring on said tube, and 
an inclined abutment on said nozzle for engaging 
said spring and holding said nozzle on said tube 
and permitting it to be withdrawn by an outward 
pull thereon. 

16. A syringe comprising cooperating nozzle 
and fluid supply connections, a member associated 
with one of said connections and forming a fluid 
holding suction chamber, a valve movable to 
establish communication between said connec 
tions and having a part associated therewith for 

2,029,734 
displacing fluid in said chamber when the valve is 
opened, said part communicating with said 
nozzle connection and said chamber, and oper 
ating means for said part and said valve, the suc 
tion chamber operating through said part to 
retract nuid in the nozzle connection when the 
valve and said part are returned to normal in 
operative position. 

17. A syringe comprising cooperating nozzle 
and ñuid supply connections, one of said connec 
tions being movable relative to another to estab 
lish communication between the same, a fluid 
holding suction chamber, said movable connection 
having a part adapted to displace the ñuid in the 
suction chamber when said connection is moved 
in one direction, said part adapted to communi 
cate with the suction chamber when said movable 
connection is moved in another direction where 
by to produce suction in the nozzle connection to 
prevent dripping from the nozzle, and means for 
operating said movable connection. 

18. A syringe comprising cooperating nozzle 
and fluid supply connections having passageways 
therethrough normally out of communication, 
one of said connections being movable longitu 
dinally of another to a predetermined position 
whereby to establish communication between 
said passageways, a fluid holding suction chamber 
in which the movable connection is adapted to 
operate to displace the fluid when said connec 
tion is moved to said predetermined position, 
said movable connection having a port for estab 
lishing communication between its passageway 
and said chamber when said connection is re 
turned to normal position whereby to produce 
suction in the nozzle connection to prevent 
dripping from the nozzle, operating means inter 
posed between said connections for returning the 
movable connection to normal position, and 
means for moving said last mentioned connec 
tion from normal inoperative to operative posi 
tion. . 

19. A syringe comprising a casing, a ñuid sup 
ply connection extending therefrom, a fluid dis 
charge connection movable within the casing 
from normal to a predetermined position at which 
it is adapted to communicate with the supply 
connection, a nozzle on said discharge connec 
tion, a ñuid holding suction chamber the fluid of 
which is displaced by movement of the discharge 
connection to said predetermined position, said 
suction chamber communicating with the dis 
charge connection when the latter is being re 
turned to normal position whereby to produce 
suction therein to prevent dripping from the 
nozzle, operating means for moving the fluid dis 
charge connection to said predetermined posi 
tion, and means for returning it to normal posi 
tion. 

CHARLES R. MEITZLER. 
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