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1 Claim. 
1 

This inVention relates to Syringes and more 
particularlyt0 pediatriC Syringesforrectaladmin 
istration 0f fuids. 
Those acquainted With the design and USe Of 

rectad SyringeS,eSpecialiy those for pediatric use, 
have long recognized the need for a syringe hav 
ing a,gravity flOW so designed that the Same per? 
SOn Could both insert the delivery tube in the 
rectum and COnCurrently Control the VelOCity of 
delivery Within fine limitS. This has been par 
tially accomplished by a few designs,especially 
thoSe utilizing a rigid delivery tube in c0mbina 
tion With a Colapsible reserv0ir. This Solution is 
not Satisfactory, hoWever,beCause When the 
patient is lying On his back,the normal p0sition 
for reCtal administratiOn Of fluids,the reCtum 
from the anus to a point just distal to the 
SphinCteraniis directedanteriorly Whereit makeS 
a Sharpturnandis directed posteriorlyandthere? 
aftergeneraily folOWSthe Spinal Curvature. It iS 
desirabie that the end of the delivery tube be 
passed jüst beyond the internal Sphincter ani 
but the reversal of the reCtal tract at this point 
necessitates the inSertion Of a Syringe haVing 8 
rigid delivery tube in SuCh a manner that the 
bulb of the Syringe is below the delivery point 
making it imp0ssible to USe a graVity fiOW.,To 
overcome this,some type of pressure injection is 
used,The use of preSSure to mOve the fuid is 
dangerous except in the hands 0f a Very Skilled 
operator and even then there is likely to be a 
Very hoticeable fuctuation in the preSSure and 
rate of delivery,Tn addition to this the pOsition 
of the reservoir below the end Of the delivery 
conduit forces any air in the Syringe to be de 
1ivered to the patient at the Start of the Operation 
resulting in unnecesSary disc0mfort. 

It is necessary,eSpecially in pediatric CaSes,f0r 
the operator to use two hands to make the initial 
insertion of the tube. The presently available 
gravity fow Syringe equipment requires the 
operator to hold the syringe reservoir to prevent 
1eakage or Spilling of the liquid,thus,neCeSSi 
tating the assistance of another perSOn. Even 
after the initial insertion has been made this 
equipment requirestWo operating personnel. One 
person is required o hoid the reServ0ir and regu 
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1ate the rate of fow while the other perSOn is? 
required to administerthe deliverytube. Further 
more,this eguipment lacks means whereby the 
rate of flow may be regulated with any degree of 
accuracy. The present methods of Control are 
only efective within broad limits. 
Myinvention eliminatesthese disadvantages by 

providinga deyice in Whichthereservoirisso con 
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strugted tha?it may be Iaid down by the Opera 
tor Without any reSulting leakage or Spilling, 
1eaving both hands free to administer t?ne initial 
inSertion,After the initial inSertiOn my Syringe 
may be supported for gravity fioW of the fiuid 
and the velocity of fow closely regulated by a 
single hand leaving the operator's other hand 
free to administer the delivery tube. 

It is,therefore,a primary Object of my inven 
tion to provide a Syringe having a fuid reservoir 
and 8 means for controlling the velocity of fow 
of the fluid Which may both be held and ma 
nipulated Withone hand. 
An0ther object of my invention is to provide 3 

Syringe having a reservoir Which may be laid 
0nto a table in n0n-delivering p0Sition Without 
1eakage. 
Another object of my invention isto provide a 

Syringe capable of delivering fiuid by graVity. 
A further object of my invention is to provide 

a Syringe in Which the rate of flow may be easily 
and closely Controlled. 
Another object of my invention isto prOVide a 

Syringe Capable of a SloW delivery rate, 
An additional object of my invention is to pro 

wide a Syringe Which Will not contain any air in 
the delivery tube prior to administration. 
Another object of my invention is to provide 

a Syringe Which Will retain the initial tempera 
ture of the Contents for a longer periOd Of time. 
A further object of my inVention ist0 provide a 

syringe having a deliverytube capable of bending 
to Conform With the Shape of the rectal tract. 
A further object of my invention is to proVide a 

Syringe Which may easily be maintained in a 
Sanitary COndition, - 
Other objectS and advantages of my inVentiOn 

wil become apparent from a reading of the fol 
10Wing description taken in connection With the 
accompanying drawings,in which: 
Figure:1 is an oblique view of my Syringe With 

the delivery tube attaChed. 
Figure 2 isa sectional VieW 0f my Syringe taken 

alongthe longitudinal Centerline. 
FigUre 3 is an enlarged fragmentary Sectional 

view of my Syringe ShoWing the Cap in a par 
tialy removed p0sition. - 
Figure 4 is an eniarged fragmentary,Central 

Sectional view of the end of the Conduit Of my 
Syringe.? - 

In providing a device meeting the objects and 
purposes outlined above,I have provided a struc 
ture whigh includes a cyindrical reServoir having? 

55 
a flexible delivery tube at one end and a CiOSure 
cap at the other. Clearance is provided betWeen 



2,453,814 
3 

thereservoirandthe closure cap,which clearance 
isso1imited asto efect a control over the rate Of 
flow of the fluid from the reservoir by selectably 
impeding the quantity of air entering to displace 
the fuid. The flexible tube permits the reSerVOir 
to be heid in any desired position irrespective of 
the required direction of the delivery tube. 

Descripti072 
Beferring now to the drawings in more detail, 

the numeral f indicates a Syringe body of Cylin 
drical construction having an end 2 tapering in 
the form of a modified Cone to a restricted Open? 
ing 3(Fig,2). This taper is preferably aCCOm 
plished by forming the end of the body 1 through 
a smooth reverse curve to eliminate any Sharp 
cornersorpockets. Theotherend 4 of the Syringe 
body is open. The walls of the Syringe body are 
externally chamfered 9 at the open end to facili? 
tate the installation of the cap 5,hereinafter 
deSCribed, 
A cup-shaped closure cap 5 fits over the Open 

end 4 of the syringe body and has an internal 
diameter slightly larger than the external diam 
eter of the Syringe body to permit the Syringe 
body to fitslidingiywithin the cap. The internal 
wall of the cap at the open end is provided with 
a Chamfer 6(Fig,3). 
A circumferential collar,or bead,T surrounds 

the syringe body and is suficiently Spaced fr0m 
the open end ? that the end of the cap 5 will 
engage it when the cap is in a closed position 
as shown in Fig. 2. This collar acts as a stop 
for said cap to Iimit its movement in the tele 
scoping direction,but does not establish an air 
tight relationship therewith. The walls 8 of this 
C0il8r ? engaging the cap 5 is at an angle of leSS 
than 90 degrees,preferably betWeen 45 degrees 
and 60 degrees,with the Walls of the Syringe. 
By thus eliminating a sharp corner betWeen the 
collar and the main body of the Syringe,cleaning 
of the instrument is facilitated. The C0llar may 
be made integral with the Syringe body Walls by 
deforming the walls outwardy as shown in the 
drawings or it may be a separate piece rigidly 
attached to these walls in any Suitable manner. 
The air passage 10 betWeen the inner surface 

1 of the cap 5 and the outer Surface 12 of the 
syringe body must be held to a maximum of 
approximately.0015 inch,i,e. the total difer 
ential between the diameter of the inner Surface 
11 0f the cap and the diameter of the outer Sur 
face 12 of the syringe body should be not greater 
than about .003 inch,This diferential Should 
not be less than about,001 inch giving the air 
passage 10 a minimum width of.0005inch. This 
spacing must be held within these limits the full 
distance for which the cap 5 encloSes the Syringe 
body f. The purpose of this spacing will be 
explained more fully hereafter. 
Both the body H and the Cap 5 are made fr0m 

metal which wil not react With any 0f the Sub 
stances used in a rectal Syringe and Capable of 
being given a Smooth,Shiny Surface,SUCh aS 
aluminum,stainless steel,or chrome or nickel 
plated steel. The requirement of having a shiny 
Surface is important Since this factor deter 
mines the capacity of the syringe to retain the 
heat of the fluid Within it. By utilizing the long 
Wave radiation inhibiting properties 0f a,shiny 
Surface the thermal eficiency of the Syringe is 
increaSed Such that it has a heat retaining Char 
acteristic Superior to Similar instruments not 
having a Shiny Surface even though made from 
materials n0rmally Constituting better heat in 
Sulat0rs,Such aS glaSS? 
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5 Fig,1. 

4 
The syringe body and cap may,whenformed 

of aluminum,be made to suficiently close tol 
erances by Spinning,impact extrusiOn,0r Stamp 
ing which operations also provide a product haV 
ing the desirable smooth contour. While this 
normallygivessuficiently close dimensional con 
trol,still closer tolerance control of the air pas 
sage dimensions may be obtained if deSired by 
chrome plating a Suitable base material SuCh a8 
thin steel by conventional procedureS. The 
thickness of the chrOme deposit i8 Capable of mi 
nute regulation according to presently KnOWn 
practice and thus,where an extremely high grade 
product is desired,Very exacting reQuirementS 
may be met. This procedure also produces a 
more durable article as the resulting Surfaces are 
highly Wear-resistant. 
Where chrome plating is n0t USed the metal 

Surface may be an0dized or OtherWise treated t0 
produce a stable,non-reactive Surface. 

? have conducted eXperimentSto determine the 
heat retaining eficiency of a metalic Syringe 
having a reflecting Surface and that of a glass 
Syringe,In One each eXperiment,an aluminum 
Syringe having a Shiny,highly polished Surface 
was employed,together With an Ordinary glaSS 
syringe of the same dimensions,The two syr 
inges Were immersed in Water at 100 degrees F. 
for a few minutes,removed and filled with 2 
ounces of Water at 100 degrees F. The eXteriors 
were then dried and the Syringes ClOSed by a 
cardb0ard Cap with a therm0meter SUSpended 
in each and plaCed in a rOOm at 72 degreeS F. 
The water Was not agitated during the eXperi 
ment. The reSuiting readings &ken at SUCCeS 
sive minutes Were: 

Aluminum Syringe, Glass Syringe, | 
- Elapsed - Water Temperature - Water Tempera ? |??"*?? 

- ? 

100 0 100 
]00 1 99 
39 2 98 
98 3 97 
97.8 4 93.5 1 
97.5 5 96 
97 6 95.8 
96.5 7 95 
96.2 8 94.2 
96 9 94 
96 10 94 | 

?n another eXperiment in Which the ends Were 
1eft unCapped Similar reSuits were obtained. 
Temperature readings after 10 minutes at the 

restricted end 0f the Syringes,CorreSp0nding t0 
area 2 in the draWings,sh0Wed the temperature 
to be 96 degrees F. in the metallic Syringe and 
89 degreeS F. in the glaSS Syringe. 
The Conduit,13 is made from any material haV 

ing S0ft,flexible Characteristics,preferably S0ft 
rubber,The Walls at the end 14 are tapered to 
reduCe irritation and facilitate inSertion,The 
COnduit 13 may be cut at a Suitable point and a 
1ength of clear tubing 15,aS glaSS Or methyl 
methaCrylate ("Lucite"),inSerted aS ShoWn in 

A COlOred band lT is prOVided around 
the tube a Suitabie distance from the end 14 to 
indicate the prOper depth of insertion. Such a 
band may either be permanenjy painted on, 
Such aS by uSing Silver nitrate on a rubber tube, 
or cast int0 the tube itSelf. 

Assembig and operation 
To aSSemble the Syringe the conduits 13 are 

paSSed over the transparent tube f5 and the 
end 2 of the body l, 
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To operate the Syringe the first step ist0 heat 
the Syringe to the temperature of the fluid to be 
placed in it. This may be done by immersing 
the instrument in Water Of the desired tempera 
ture. The Syringe is then held in an upright 
p0Sition With the Conduit end ? above the body 
end 4 and the body 1 filled with liquid,The Cap 
5 is then placed on the body f and paSSed doWn 
the body untilit Contacts the COllar T,The Cham 
fers 6 and 9 facilitate this operation by guiding 
the tWo parts into the proper relationship. AS 
the Cap is put onit Should begiven a rapid move 
ment at firSt to eXpel any air remaining in the 
Conduit 13 but as Soon as liquid appears at the 
COnduit end 14 the movement Should be slow 
enOugh to allow the air trapped in the cap to 
eSCape. 
When the Syringe is filled,and ready for USe, 

with the cap 5 against the collar T the operator 
may 1ay it down while the initial administration 
of the conduit is made,With the yery Smail 
fluid head thus existing,the long,restricted air 
paSSage @ preVents air entering the fiuid Cham 
ber and thus,no leakage reSults. 
Afterthe conduit has been administered to the 

patient,the body 0f the Syringe 0r reServoir is 
held at a,Suficient height above the Conduit end 
14 to efect gravity fiow of the fluid therefrom. 
AS the Syringe is raised and the fluid head 

urging flow thereby increased,a slight flow OUt 
of the discharge tube Will occur even with the 
cap in closed position. Asthe cap is raised with 
reSpect to the Syringe body,the air passage 1ü 
is Sh0rtened,the frictional resistance to air flow 
thereby decreased and air fioW therebyincrea8ed, 
and fiuid flow will increase,proportionately. 
Thus by varying the height of the reServoir above 
the patient and by varying the position of the cap 
on the Syringe body,a very Sensitive and exact 
ing COntrol over the rate of fluid discharge can be 
efected, 
This Control is efected by restricting the air 

passage fè to a point Where the friction result 
ing fr0m air Contacting the walls 11 and 12 as 
it enters the reservoir is capable of afecting the 
entire air Stream to materially impede the rate 
of air fioW. Since the efect of Such frictional 
resistanCe t0 the air flow is accumulative the 
1ength of this air paSSage governs the ultimate 
rate 0f fiOW. ThuS,as the air paSSage 10 is 
Shortened,the frictional factor is correspond 
ingly reduced and the rate of flow permitted to 
aCCelerate. By reason of the atmospheric pres 
Sure bearing against the liquid at the conduit 
end 14 the liquid can only flow out as fast asit 
is replaced by air in the reservoir. Asimple and 
Sensitive flow rate controlis therebyestablished. 
By making the restricted air passage 1? within 

the range of the dimensions above given,said 
paSSage is of Such area that when the cap 5 is 
in the fully ClOSed position a liquid having the 
ViscOSity of Water at room temperature will not 
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6 
paSsthrough it when under the low head existing 
When the Syringe body islying horizontally. This 
enables the operator to place the Syringe hori 
ZOntally on a table Without leakage of the Con 
tents,and yet When it is raised for OperatiOn air 
Will pass therethrough and permit outfiow of the 
iiquid within the reServoir under full Control aS 
above Specified. 
The flexible rubber tube permits the reservoir 

to be held in a vertical position above the patient 
deSpite the fact that the rectal tract prOCeedS in 
a diferent direction. It also permits the end 
14 of the conduit to pass the bend in the rectal 
tract at the Sphincter ani Without Causing irri 
tation or damage to the muCous membrane at 
this point. 
The clear portion of the tube enables the Oper? 

ator to determine When the reServoir is empty 
as Well as the rate of flow during the Operation. 
Various modifications in the Specific structure 

herein deSCribed Will Suggest themselves to thOSe 
skilled in the art,but it isto be understood that 
the invention hereby disclosed is to be limited 
only by the Spirit and Scope of the appended 
Claim. 

I Claim: 
Apediatric Syringe Comprising:a tubular mem 

ber Open at Cne end and haVing a reStricted Open 
ing at the Other end;a Cup-Shaped closure mem 
bertelescoping said tubular member at said open 
end for removably closing Said open end,Said 
cloSure member having an internal diameter from 
about 0.001 inch to about 0.003 inch greater than 
the external diameter of Said tubular member; 
whereby the rate of air flow betWeen the inner 
Surface of the ClOSure member and the externai 
SUrface of the tubular member may be acCurate? 
ly regulated by Varying the eXtent of teleSCOping 
of the tubular member by the ClOSure member, 
and when the tubular member is in a positiOn 
Such that the open end of Said tubular member 
is above the restricted end thereof the flow of 
1iquid within the tubular member out of the 
restricted opening may be Closely and aCCUrately 
regulatedbyaxial movement of Said closuremem 
ber on Said tubular member. 
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