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This invention relates to medical apparatus 
- and more particularly to a medical device for 
simultaneously injecting andv extracting body 
?uids under constant pressure indicatingandv 
‘control conditions; ' -, , 

In the medicalart, various types of syringes 
‘and medical apparatus are used'for extracting 
?uids from, and injecting othersinto the ‘body. 
These types of apparatus usually contain'a syr 

. inge with a multiple-way valve and a hypodermic‘ 
vneedle so that by operating the valve once the 
needle has been inserted into any part of the 
body, the ?uid is withdrawn by means of one of 
the'syringes from the body. After this opera 
tion has ibeen completed ‘?uids of any suitable‘ 

_ kind or air, depending upon the kind of opera 
‘ tion being performed by the physician, is forced 

' into the body through said syringe needle. It is 
‘ apparent that this process is tedious with such 

' type of apparatus particularly since provision'is 
made in such type of apparatus for asirjxiultane 
ous extraction of ?uid from’ the body and injec 
tion 'of necessary ?uid or air into the body with 
constant pressure control of, the'body’cavities. 
Nor is there any control of the ?uid pressure in 
the body. Furthermore, itis oftentimesyex'ceed 
ingly difficult even to the skilled surgeon and 
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15 

physician to make such injections and body ?uid V 
extractions. It fact thereare known tube in 
stances where the insertion of a syringe needle 
into-some part of the body without knowing how 

' to control the pressure of such ?uids in the body 
' ohcounter-balance the body ?uid pressure has 
caused considerable and needless pain and suf 
fering to the patient. The pressure drop caused 
by the removal of such ?uids without providing 

' any hydrostatic pressure control and compensa 
‘ tion may cause a state of severe shock. 

With the above disadvantages in view, it is a‘ 
primary object of my invention to provide an 
easily operable medical device which permits si 
multaneous extraction of ?uid of one kind from 
the body andsimultaneously injecting a ?uid'of 
another kind or air into the ‘body, While at the 
same time controlling the pressure of the ?uids 
being extracted from the body and/or being in 

» jected into the body. 
The hydrostatic pressure within the body cavi 

ty will be controlled by suitably maintaining the 
out?owing of the body ?uid and the injecting” 
speed of another kind of ?uid» or air' into the 
body; ' . 

A new pressure indicating device according, to 
, my invention, makes this operation tobe con-I 

‘ trolled much easier and safer. ' ‘ ' 

- 2 

Another object‘ of my invention is to provide 
a device used for measuring the pressure with 
in the body cavity without losing any of the ?uid. 

_ In accordance with my invention, the pressure 
condition will remain constant in the body.- The 
usual method of measuring the‘ pressure of the 
body cavity, for example the intrathecal pres 
sure, is performed by using a hypodermic needle 
connected with a pressure gauge or a U,-tube 
?lled with ?uids. Asa result of pressure di?er 
ences ‘between the body cavity and the atmos 
phere, the :body ?uidv will be ?owing out into the 
hypodermic needle and compressing the air with 
in the pressure gauge or the ?uids in the U-tube 
or the air will be sucked into the body. Inother 

‘ words; the ‘condition within ‘the body cavity has 
been already affected by ‘such a procedure. It 
*might be‘ the cause of dangerous complications 
‘ such as hemorrhage or shock. Death may occur 
suddenly as in the'case of intracranial tumors. 

' ‘To o?set this danger, it is another object of 
my invention to provide a device with a needle, 
a syringe, an equalizing indicator, pressure com 
pensator and manometer or pressure gauge, by 

' means of which the body ?uid will be prevented ’ 
frfoin?owin'g out of the body cavity except as‘ de 
sired and any changes of pressure within the 

' body cavity will be noticed promptly. 
_ ’ The‘usual types of manometer to measure the 

30; pressure within the body cavities are pressure 

' or’ mercury. With the exception of the U-tube 
gauges of spring type or U-tubes ?lled with Water 

?lled with water, the others cannot give‘ the frac 
tional readings, but the water U-tube' is about 
one meter long and therefore very inconvenient, 
to use, for~example, in clinics or doctors’ o?ices. 

; The device made according to my ‘invention does 
'not have such disadvantages. ' . 

Therattached ‘syringe made according to my 
invention,- is designed ' for injecting relatively 
large quantities of ?uid or air continuously with 
out detaching the syringe from the inserted hy 

' podermic needle [or- manipulatingi a three-way 
valve. - Furthermore, the syringe in my inven 
tion is used for effecting a‘slow injection of ?uids, 
vfor example, strophantin or calcium salt solution 

‘ and for injecting a ?uid of high viscosity andv 
‘with ap?ne calibered hypodermic needle easier, 
and for diluting a solution in a large ratio within 
the syringe containing the ?uid to be injected 
for making the mass treatment convenient or for 
saving time ‘and work with accurate dosages. ‘ " 
A ?ow indicator according to my invention, 

will help the physician quickly to locate the place 
where he desires to'puncture the body. The ‘loop 
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of the capillary tube in my invention permits 
the ?ow indicator to be attached in any position 
without the indicating ?uid escaping from the 
device. 
Another object of my invention also is to pro~ 

I vide a ?ow regulator to control theout?ow of 
the body ?uid and which can be replaced by the 
designed pressure regulating valve or attach 
ment. 

Other objects, advantages and. features of my 
invention will become apparent from the here 
inafter described invention taken in connection 
with the accompanying drawings, in which:v 

Fig. 1 is a general view of a preferred em 
bodiment of my invention; . 

Fig. 2 is a sectional view of a pressure reg- ' 
ulating valve also forming part of my inven 
tion; 

Fig. 3 is a longitudinal sectional View of a 
syringe forming part of ‘the embodiment; . 

Fig. 4 is a front view of the syringe shown 
in'Fig. 3; and 

Figs. 5 through 10, inclusive, are detail views 
of parts of the syringe shown in Figs. 3 and 4. 
Referring now to the drawings in which like 

reference numerals refer to like parts through 
out, it will be noted that according to my inven 
tion, I provide a syringe I0, a dual channel needle 
20, a ?ow indicator 30, a ?ow regulator 49,‘ a 
calibrated pressure indicating equalizer device 
ill, a compensating device 56, and a pressure 
regulating valve or attachment EU. 7 
The syringe II), as shown in Fig. 1, is provided 

with a cylinder II which can be provided with 
a single nozzle opening as shown in Fig. l 
or with a combination of a three-way valve I8a 
with two outlets I8?) and I80 with grooves I8d 
for rubber tubing connection, as shown in Fig. 
3. There is provided in said syringe II, a lon 
gitudinally movable interplunger I2, a ?at in 
dicating holder I1 and plunger I3. The cyl 
inder II' and the interplunger I2 are preferably 
made of transparent material. Also, said cyl 
vinder is graduated, as shown. The p1unger_l3 
‘may be made of metal or transparent material. , 
Said cylinder‘ II and plunger I3 have gradua 
tions I9 and I311, respectively, as shown in Fig. 
4. The unit of the graduations on the plunger 
I3 is only a fraction of that onv cylinder I I. Said 
cylinder I I‘, furthermore, is provided with a head 
or collar Ila. On one of the ?at surfaces, the 
indicating holder plate no can be allowed to 
slide only in the direction of the cylinder axis. 
One end of said indicating holder plate I'Ib is 
mounted with, ring Ila. This ring I'Ia is ?xed . 
in the groove I2e on the interplunger I2. 

Stop He, is hook shaped, is made of metal 
wire and is connected through an L-shaped rod 
I‘Id with the indicating holder plate Ill). The 
stop Ile and the‘joined part of the L-shaped 
rod I'Id are ?xed in the groove I2c on the flange 
I2a of the interplunger I2 and its loop projects 
into the bore IZd. Plunger I3 is allowed to slide 
below the stop He, until the latter falls into 
the groove I312 on the plunger l3, as shown in 
Fig. 10. By rotating the plunger I3 around its 
axis it can be pulled out of the interplunger I2 
so that the stop He can be pushed out of the 
groove Itb on the plunger l3. The groove I3b 
is so formed that it allows plunger I3 to be 
pushed in the direction for injecting but not 
for withdrawing. 

It will be noted that said stop He may be sep 
arated and ?xed in groove I20. It also may be 
disconnected from L-shaped rod I'Id to permit 

cl 

4 
rotation of interplunger I2. Interplunger I2 is 
a thick walled cylinder whose outside and in 
sidewalls are ?tted closely to the cylinder II 
and the plunger I3, respectively. It will also 
be noted that the interplunger I2 is allowed 
to slide between the cylinder I I and the plunger 
I3 and is provided with a flange [2a and an 
annular groove [2e in which the ring Ila of the 
indicating holder I'I’ is ?xed and groove I20 in 
which the stop Ile is ?xed. On the inside Wall 
of the ?ange I2a there is a marking I2b, as 
shown in Fig. 8. This marking indicates the 

’ amount of ?uid or air that has been withdrawn 

30 

60 

75 

when read against the scale ISd of the plunger 
I3. The surface of the flange I2a is convex and 
operates as a magnifying glass so that the scale 
I3d may be easily read. 
For withdrawal of fluid or air, interplunger 

I2 will be pulled back and the plunger I3 will 
also be automatically pulled back. The free end 
of the indicating holder plate Ill) has the same 
length as the interplunger I2 and is rubber lined 
on its under surface I ‘Is, as shown in Fig. 5. 
The amount of the ?uid withdrawn will be in 
dicated on the scale IS on the cylinder II'. The 

"fluid within the space I5 as shown in Fig. 3 will 
be injected to a de?nite extent by pushing the 
plunger I3 which would push the interplunger 
I2 automatically in the same direction if the 
plunger were continually pushed. If a frac 
tional amount of ?uid is to be injected into the 
body then the interplunger I2 will be pushed 
forward and the plunger I3 will be pushed back, 
the ?uid ?lling the space I6 according to hy 
draulic principle until the required amount is 
obtained. Indicating holder plate ill; will be 
pushed down against the outside wall of the cyl 
inder II and held by the ?nger of the physician 
so that the interplunger I2 is ?xed and not al 
lowed to be pushed back when the plunger I3 is 
being pushed forward. The ?uid in the space 
I6, as shown in Figs. 1 and 3, will be pushed into 
the space I5. From said space 55 the fluid ex 
ercises hydraulic pressure upon the interplunger 
I2 and against the opening Isa, Fig. 3, to the 
attached hypodermic needle. As a result of the 
interplunger I2 being ?xed by the indicating 
holder'plate I'Ib against the cylinder II by the 
?nger, the ?uid will be forced into the hypodermic 
needle only. The procedure can be repeated 
continuously for mass treatment. 

After the solution has been drawn into the 
syringe by pulling the interplunger I2 back to let 
the syringe become ?lled with the required 
amount of the ?uid in the space I5, the inter 
plunger I2 then is pushed and the spacer Iii will 
be automatically ?lled with the solution. Inter 
plunger I2 will be ?xed by pushing the indicating 
holder plate I'Ib against cylinder II. The ?uid 
inihe space IE; will be forced into the space I5 
by'pushing the plunger #3 against the syringe 
opening I5a, as shown in Fig. 3. The ?uid in 
space I5 will be forced into the hypodermic nee 
dle 20 through the opening I?a. This operation 
is continued until the whole amount of the fluid 
in the syringe has been used up. This procedure 
is especially convenient when injecting fluids of 
high viscosity or when a ?ne calibered needle has 
to be used. If the syringe is used for diluting, 
then the interplunger I2 will be ?xed in the usual 
way, as above described. The ?uid to be diluted 
will be withdrawn by pulling the plunger I3 back 
to the required amount indicated on the scale I312. 
The diluting ?uid, water or saline solution, for 
example, will be withdrawn by pulling back the 
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‘interplunger I2 to the required amount indicated 
in the scale l9.v Stop We on the indicating holder 

I ll will prevent the plunger |3 from‘sliding out 
‘of the interplunger l2. ‘In the syringe H, as 
shown in Figs. 3 and 4,, it will be noted that holder 
|'| may be readily separated or ?xed in groove I20. 
Also, such holder I‘! may be disconnected from 
rod lid to permit selective rotation of inter 
plunger |2. 
vThe dual channel needle 20 is already fully de 

scribed in my copending application Serial Num 
. ber 71,600, ?led January 19, 1949, which has now 
matured into U. S. Patent No. 2564977, issued 

As described in said applica 
tion, the needle provides a body member 2! with 
'two inlets 22 and 23 and an outlet 24, and a three 
'way Valve 2 5 which can be rotated into any de 
sired position according to the kindof operation 
to be used by the physician or technician. Said 
needle is also provided with two channels 26 and 
21, respectively, and with an opening 28 for chan 
nel 26 and a side opening 29 for channel 21, as 

It will allow simultaneous ex 
traction of the body ?uid and injecting ?uid of 
‘other kind or air into the body. 

Inlet 22 in said body member 2| is connected 
with a ?ow indicator 30 which is of circular or 
spiral construction. Outlet 24 is connected with 
a rubber tubing 46 or directly to a flow regulator 
40 or a pressure regulating valve 60, as shown in 
Figs. 1 and 2. Flow indicator 38 is a circular or 
spiral shaped capillary tubing. Its upper end 33 
is ?ared to allow attaching thereto the tapered 
opening of a hypodermic syringe, not shown. 
'The other end 34 is tapered to allow itsv attach 
ment to body member 2|, as shown in Fig. 1. 
Both ends 33 and 34 provide grooves 35 and 
35a respectively, for rubber tubing connection. 
Within the loop 3| there is an indicating ?uid 32 
of any suitable type. Said flow indicator 3|] is 
made of transparent material. As a result of its 
spiral shape indicator 30 can be put into any posi 
tion without the indicating ?uid 32 escaping from 
the ?ow. indicator 35. _ 
As soon as the opening 28 of the needle 20 

reaches the desired portion of the body cavity 
being punctured, the ?uid will ?ow into the chan 
nel 26 and the air will be pushed from the chan 
nel 26 into the ?ow‘indicator whereupon the indi 
cating ?uid in the indicator 20 starts to move. 
The physician will know that the opening 28 is at 
the right place and need not push the needle any 
deeper into the body. Then the valve 25 is ad 
justed so that the channel 23 is closed to the flow 
indicator 30 and open to ‘the attached syringe ||l.v 1 
Flow regulator 45, as shown, is provided with 

a T-sh'aped tubing 42, a stop cock 4| and a' capil 
lary tubing 44. Stop cock 4| may be closed to 
the capillary tubing 44‘ if desired. The outlet 24 
of needle 25 connects the end of T-shaped tubing 
42 of the flow regulator 46 through a rubber tub 
ing 45 while the other end of tubing 42 connects 
with the calibrated pressure indicating device 5| 
via rubber tubing 45. 
Pressure regulating valve 60, as shown in Fig. 

2,'is provided with a tapered stem 62 having a 
groove 62a for rubber tubing connection. Stem 
62 is adapted to ?t into any of said inlets. Said 
pressure regulating valve or attachment 60, fur-‘ 
thermore, is provided with a central channel or 
conduit 65a and side entering channels or con; 
duits 53 and 64‘, respectively. Conduit 63 is 
adapted to accommodate a manometer or pres 
sure indicating device 50 while conduit 64 can be 
connected in any ‘suitable manner with a syringe 

10 
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or suction device. It will be noted that‘ the valve 
60 may be used in lieu of ?ow regulator 40. 
Said conduit 60a is enlarged at the end opposed 

to'the stem 62 to accommodate a regulating-ball 
member 65. 
66a has a threaded portion 66 for accommodating 
the externally threaded bonnet 61 of the manu 
ally operable check ball valve unit 68. ' Said valve 
unit ‘consists of a ?exible diaphragm 69, against 
which is aholding member 10, a spring member 
‘H, a screw member 12, a nut washer member 13 
and a washer member 14. The movement of dia 
phragm 69 against ball member 65 is controlled 
and therefore the desired pressure to be main 
tained in conduit 60a and passage way 21 as well 
as in the human body around the side opening 
29 of the needle 2|! inserted in the body can be 
controlled by adjusting the screw member 12. 
The purpose of this unit is to control the pressure 
under which ?uids may be added to the body or 
removed from the body. Said unit 50 is further 
provided with an air escape opening 15. ’ 
Pressure indicating device 5!] is provided with 

a pressure equalizing indicator 5|, a three-way 
valve 52, a bypass 53, an extending arm 54" a 
manometer or pressure gauge 55 and a pressure 
compensator 55. The pressure equalizing indi 
cator 5| is provided with U-tube 5|b with an indi 
cating ?uid 5|c and an indicating scale 5|’. At 
the ends of its two arms there are providedtwo 
bulbs 53a and 531) within which there are two 
hook tubes 53c and 53d. The hook'tube 530 is v 
in connection with the outlet 43 and the bypass 
53 through three-way valve 52. 
that the valve 52 can be rotated in any desired 
position depending on the operation of the indi 
cator 5|. The hook tube 53d is connected with 
the bypass 53, the manometer or pressure gauge 
55 and the pressure compensator 56 through the 
tubing 54’, 54a, 54b and rubber tubing 55a. Said 
valve 52 may be set on tube 53 intermediate the 
hook tubes 53c and 53d. 
The pressure compensator 56 is provided with a 

rubber bulb member 5601, a horseshoe shaped sup 
porting plate member 551) with a tap hole 56a, 
adjusting screw member 56a and adjusting plate 
560. The rubber bulb member??d willbe com 
pressed or decompressed by the action of the ad 
justing screw member 56a_»against the‘ adjusting 
plate member 560 as shown in Fig. 1. The valve 
member 52 ‘will be placed in the position as shown 
in Fig. 1, so that as the channel 21 of the needle 
20 is in communication with the equalizing indi 
cator 5|, and the stop cock member 4| of the flow 
regulator. 40 is closed to its capillary part 44 at 
the same time. The pressure at the opening’ 29 of 
the needle 2|] will be transmitted to the pressure 
equalizing indicator~5| and the indicating ?uid 
5|c will be pushed in the arm 5|b of the U-tube 
5|a downward and in the arm 5|d upward. The. 
difference between the arms 5|d and_5|b will be 
cancelled by compressing the rubber bulb mem 
ber 5601 of the pressure compensator 56. The 
body fluid in the channel 21 of the needle 2|] will 
be pushed back and prevented from further ?ow- ' 
ing into the channel 27 by the compensating pres 
sure in the pressure indicating device 56-. Thus 
there will. be no body ?uid lost by this kind of 
pressure measuring device and the true value of 
pressure can be obtained thereby. The condition 
in the body remains unchanged. This is very im 
portant for measuring the .intrathecallpressure 
with suspect of an intracranial tumor. By open 
ing the stop cock member 4| of the flow regulator 
40 to the atmosphere the pressure in the pressure 

Said enlarged portion of the conduit‘ 

It will be noted ' 
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‘indicating device 59 and at the opening 29 of the 
needle .29 will drop as a result or" any body fluid 
flowing‘ out. The pressure within the body will 
be reduced in the same. ratio. The indicating 
?uid 5E0 will be pushed downward into the arm 
51d and upward in the arm 5H) by the compressed 
air in the manometer or pressure gauge 55 and its 
connecting tubings. 
The difference in pressure, as shown by the 

?uid between the arms 51b and 51d will be can 
celled by injecting ?uid or air through the syringe 
l0, channel 26, opening 28 of the needle 28 into 
the body after the three-way valve member 25 
has been adjusted so that the passage from the 
syringe IE! to the opening 28 is open while it is 
closed to the ?ow indicator 3!}. The body cavity 
pressure will be kept constant by maintaining 
the injection speed or rate and the out?ow oi the 
body ?uid and will be controlled by the pressure 
equalizing indicator 5|. The fractional reading 
of pressure will be made on the indicating scale 
5|’. It will be noted that the bulbs 53a and 53b 
and the hook tubes 53c and 53d will prevent the 
indicating ?uid 519 from escaping from the equal— 
izing' indicator 5| at the moment when the pres 
sure changes suddenly in case of the needle being 
detached from the body. The pressure equal 
izing indicator can be put out of operation by ad 
justing the three-way valve 52 so that the channel 
2? of the needle 29 communicates directly with the 
manometer or pressure gauge 55 and the pressure 
compensator 55 through the bypass 53. 

It will be noted from the foregoing description 
of my invention, that it can be usedfor punctur 
ing various parts of the body such as the cerebro- < 
spinal canal, the thorax cavity, joints, sinuses, 
abscesses, arteries, veins and the eyeballs. Also 
the attached pressure indicating device can be 
modi?ed for ‘measuring the blood pressure and 
the oscillation of the arterial pressure which will 
be indicated by the pressure equalizing indicator. 
The ?ow indicator can be used for puncture of 
any body cavities, abscesses and vessels as a great 
aid for the physician to localize his desired punc 
ture places and the patient ‘will thereby suiier 
less. Particularly by my invention I can use it in 
combination with the said syringe l6 with a three 
way valve as shown in Fig. 3 for intravenous in 
jection of solutions of high viscosity and a. ?ne 
calibered hypodermic needle. 
While a preferred embodiment of my invention 

has been described in connection with the, ac 
companying drawing, it is to be understood that 
various changes or modi?cations as to the form, 
arrangement of parts, and use of materials may 
be made without departing from the spirit and 
scope of the invention as claimed herein. 

I claim: 
1. Medical apparatus for injecting into and 

withdrawing ?uids from the body, comprising a 
body member having a three-way passage and a 
needle with a multiple channel in communication 
with said passage, operable means for selectively 
passing fluid through the passage, selectively r0 
tatable plug means for directing the ?ow of ?uids 
through the body member, and syringe means at 
tachable to the body member having an inter 
plunger and a measuring plunger movable in the 
interplunger to regulate the ?ow of ?uid through 
the body member into one of the channels of 
the needle, said needle having a channel with an 
external side opening disposed short of the punc 
turing end thereof and being concentric with re 
spect to the axis of the needle. 

2. Medical apparatus, for injecting into or eX 
tracting controlled quantities of fluids from the 

10 
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8 
body under regulab-le controlled hydrostatic pres 
sure conditions, comprising a multiple channel 
needle, a three-way plug in connection with said 
needle, and a syringe in connection with said plug 
having an interplunger and a plunger longitudi 
nally movable and concentric with said syringe, 
for injecting controlled quantities of ?uid into 
the body. 

3. Medical apparatus for injecting into or ex 
tracting fluids from the body under regulable con 
trolled hydrostatic pressure conditions, compris 
ing a multi-channeled needle, a body member in 
connection with said needle, a syringe in connec— 
tion with said member having a plunger and an 
inner longitudinally movable concentric measure 
ment adjusting member, ?uid control regulating 
means in connection with the body member, to 
permit the ?ow of a fluid therethrough into one 
of the channels of the needle, as ?uid is with 
drawn from the body through the other channel 
and directed through the body member by said 
means the body member. 

> 4. Medical apparatus for injecting into or 
extracting ?uids from the body under regulable 
controlled hydrostatic pressure conditions com 
prising a multichanneled needle, a three-way 
body member in connection with said needle, a 
syringe in connection with said member having a 
plunger and an inner longitudinally movable 
concentric measurement adjusting member in 
said plunger to inject minute quantities of ?uid 
into the body, regulable drainage means in con 
nection with said needle to permit the ?ow 
therethrough of ?uids being removed by the 
needle and syringe from the body, and equalizing 
measuring means in communication with the 
drainage device for determining and-equalizing 
the pressure between the body ?uid being with 
drawn from the body and the ?uid being injected 
thereinto by the syringe. 

5. Medical apparatus for injecting into or 
extracting ?uids from the body under regulable 
controlled hydrostatic pressure conditions com 
prising a dual channeled needle, a three-way plug 
in connection with said needle for selectively di 
recting the ?ow of ?uids through the plug, a 
syringe in connection with said plug having an 
interplunger and an inner longitudinally mov 
able concentric measurement adjusting member, 
a fluid passage regulator in connection with the 
delivery passage directly communicating with the 
channel of the needle, and adjustable compen 
sating means in connection with the regulator to 
compensate for any diil’erence in pressure shown 
by said equalizing means. 

6. Medical ?uid injecting and extracting ap 
paratus comprising a two-way needle, a body 
member, a three-way plug in the member in 
connection with said needle, a syringe connected 
with said plug having a plunger and an inter 
plunger, said plunger and interplunger being 
relatively movable with respect to each other and 
with said syringe, said needle having a pair of 
independent channels one of which is in com 
munication with the multiple-way plug and the 
other is in direct communication with the con 
trol means, said last named channel being closed 
at the puncturing end of the needle but opened 
to the side thereof. 

7. Medical ?uid injecting and extracting ap 
paratus under controlled hydrostatic pressure 
conditions, comprising a multiple channeled 
needle, a. body member, a three-way plug in the 
member in connection with said needle, a. syringe 
connected with said plug having a plunger and a 
graduated interplunger, said plunger and inter 
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plunger being relatively removable with respect 
to each other and with said syringe, a spiral 
pressure ?ow indicator in connection with said 
plug, regulable ?uid drainage means in connec 
tion with said needle, a pressure equalizer in con 
nection with said drainage means for indicating 
and equalizing the pressure between the body 
?uid and the ?uid being forced into the body by 
said syringe, and compensatory pressure regu 
lable [means in connection with said equalizer 
adapted to compensate for the diirerences in 
pressure arising from the extraction of ?uid from 
the body and the injection of ?uid into the body, 
said equalizer device having two-way means for 
bypassing the pressure exerted therein from the 
drainage means to the compensating device. 

8. Medical ?uid injecting and extracting ap 
paratus comprising a needle, 2. body member, a 
three-way plug in the member in connection 
with said needle, a, syringe connected to said plug 
having a plunger and an interplunger, said 

10 
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plunger and interplunger being relatively mov- ' 
able with respect to each other and with said 
syringe, stop means for said plunger and inter 
plunger, and means attachable to the body mem; 
ber to regulate the flow of ?uid through the body 

1 member into one of the channels of the needle, 
said needle having a channel with an external 
side opening disposed short of the puncturing 

25 

end thereof and‘ being concentric with respect to 30 
the axis of the needle. ' 

9. Medical apparatus according to claim 2, in 
which the’ plunger is calibrated, has‘ a cross‘ sec 
tional groove adjacent the end insertible into the 

Y the 

* 1'0 , 
syringe, the interplunger has an annular groove 
at one end, a longitudinally extending recess at 
said end and an index marking adjacent said 
end, a holder having an annular member sur; ' 
rounding the interplunger at one end, and a lon 
gitudinally extending angularly bent member‘ 
slidable along the periphery of the syringe, an 
L-shaped hooked member connected at one end 
to the interplunger and having its other end ?xed 
to the longitudinally extending angularly bent 
member, adapted to be ?xed in the recess of said 
plunger. ' 

‘10. Medical apparatus according to claim 2, in 
which the interplunger is provided with a holder 
having an annular member surrounding the in-. 
'terplunger at one end, and a longitudinally ex 
tending angularly bent _member slidable along 
the periphery of the syringe, an L-shaped hooked 
member slidably connected at one end to the 
interplunger and having its other end fixed to 

longitudinally extending angularly bent 
member, adapted to be ?xed in the recess of said 
plunger. 

' QUANG HSI HU. 
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