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[57] ABSTRACT 
An improved electrode system for monitoring fetal 

heartbeat includes a curved guide tube adapted to be 
inserted through the vagina and cervix of a woman in 
labor, a retaining coil mounted on a holder member 
which is slidably disposed in the guide tube, a ?exible 
driving tube adapted to rotate the holder member to 
screw the retaining coil into a fetal epidermis and two 
spaced electrodes which are adapted ‘to be electrically’ 
connected to a suitable apparatus for monitoring fetal 
heartbeat. in the ?rst disclosed embodiment of the in 
vention one of the electrodes is a pointed member 
mounted in the holder which mounts the retaining 
coil. The retaining coil, when screwed into the fetal 
epidermis, maintains the pointed ?rst electrode in 
piercing engagement with the fetus. In the second dis 
closed embodiment the retaining coil and the first 
electrode are one and the same structure; i.e., the first 
electrodev is in the form of a coil which is adapted to 
screw into the fetal epidermis. In both of the embodi 
ments disclosed the second electrode is spaced from 
the ?rst electrode and electrical contact between the 
two electrodes is established by vaginal and cervical 
secretions of the woman in labor. Driving connection 
between the holder member and the ?exible driving 
tube is provided by slots in the forward end of the 
driving tube and ?n means on the holder. In the sec 
ond embodiment disclosed the second electrode is in 
the'form of a ?at member mounted on the rear end of 
the holder and serves as the ?n means. 

26- Claims, 10 Drawing Figures 
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BIPOLAR ELECTRODE STRUCTURE FOR 
MONITORING FETAL HEARTBEAT AND THE 

LIKE 

This application is a continuation-in-part of US. Pat. 
application Ser. No. 108,034, ?led Jan. 20, 1971. 
The present invention relates to an improved bipolar 

electrode structure adapted to be inserted through the 
vagina and cervix of a woman in labor, into contact 
with the fetus. The electrode structure is designed to be 
operatively connected to an ampli?er and a cardiota 
chometer for recording the fetal electrocardiogram and 
heart rate during labor and delivery. 

It has long been recognized that monitoring fetal 
heartbeat is a most important procedure during the 
conduct of labor. Various types‘of methods and appa 
ratuses for performing this monitoring function have 
been designed in recent years. The most successful and 
practical techniques are those employing electrodes 
which are attached to the fetus. 
One such technique is described in Volume 35, No. 

1, of Obstetrics and Gynecology, January 1970 issue, 
pages 1 1 1-1 13. The technique there described utilizes 
a vaginal endoscope and specially designed forceps to 
apply a silver electrode to the fetal scalp. 
A second type of electrode structure for recording 

fetal heartbeat is described in Volume 16, No. 5 of Ob 
stetrics and Gynecology, November 1960 edition, pages 
567-570. The electrode structure there described is a 
unipolar structure comprising a spring steel clip 
adapted to be closed by a sliding plastic sleeve to en 
gage the fetal scalp or buttocks. 
The foregoing electrode structures give rise to sev 

eral problems which the structure of the present inven 
tion is designed to overcome. Both the “forceps 
endoscope” and the “sliding sleeve-clip” types of elec 
trodes cannot be applied until the mother‘s cervix has 
dilated to about 2.0 cm, ‘and thus cannot ordinarily be _ 
applied during the very early stages of labor. 
Another disadvantage associated with the foregoing 

types of electrodes is that both include clips which must 
be squeezed onto the fetal epidermis. These clips are 
extremely thin and brittle and are often cracked or 
damaged by mechanical stresses during application. 
Such cracks create electrical “noise” in theelectrocar 
diogram system during the fetal heartbeat monitoring 
operation, and thus interfere with such monitoring 
studies. 1 

The foregoing types of electrodes are also relatively 
difficult to apply and remove. The “forceps 
endoscope” system requires a specially designed light 
ing apparatus which must be used to insure proper ap 
plication of the electrode. 

In view of the foregoing, it is an object of the present 
invention to provide a vaginal electrode structure 
which overcomes the foregoing problems associated 
with the prior art electrode structures. ' 
A further object of the present invention is to provide 

an improved, durable, vaginal electrode structure 
which can be’ quickly‘ and effectively applied to the 
fetus during a relatively early stage of labor, and which 
can be quickly and easily removed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. I is a sectional side elevational view of the for 

. ward portion of a ?rst preferred embodiment of the 
electrode structure of the present ‘invention. with the 
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2 
various parts thereof positioned as they would be prior 
to use. _ 

FIG. 2 is a perspective view of the holder member, 
?rst electrode, retaining coil and the forward end of the 
driving tube of the electrode structure shown in FIG. 1. 
FIG. 3 is a sectional side elevational view of the rear 

portion of the electrode structure shown in FIGS. 1 and 
2. 
FIG. 4 is a sectional side elevational view showing the 

electrode structure of FIGS. 1-3 with a modi?ed form 
of the second electrode. 
FIGS. 5, 6 and 7 are diagrammatic views illustrating 

the manner in which the improved electrode structure 
of the present invention is applied to a fetus. 
FIG. 8 is a perspective view of a second preferred 

embodiment of an electrode structure constructed ac 
cording to the teachings of the present invention, 
wherein the retaining coil serves as the ?rst electrode 
and wherein the ?rst and second ellectrodes are 
mounted on the same holder. 
FIG. 9 is a sectional side elevational view of the elec 

trode structure shown in FIG. 8 with the various parts 
thereof positioned as they would be prior to use. 
FIG. 10 is a side elevational view, partly in section, 

showing the electrode unit rotated 90 degrees from the 
position illustrated in FIG. 9. 

DESCRIPTION OF EMBODIMENT OF FIGS. l-7 

Referring now to the drawings, the electrode struc 
ture 10 illustrated in FIGS. 1, 2 and 3 comprises a guide 
tube 12 having an open forward end through which a 
holding member 14 is movable, and an open rear end 
through which electrode wires 16, 18 extend. The 
guide tube 12 is curved (see FIGS. 5-7) to facilitate in 
sertion of the tube through the vagina and cervix of a 
woman in labor. ' 

One of the wires 16 extends through the holding 
member 14 and is electrically connected to a pointed 
electrode 20 which is preferably made of silver-silver 
chloride. The desirability of using a silver-silver chlor 
ide electrode is discussed in some detail in Volume 30, 
No. 2 of Obstetrics & Gynecology, August 1967 issue, 
pages 281-286. The electrode 20 is preferably crimped 
on the forward end of wire 16, as at 22 (FIG. 1) and 
soldered thereto to insure a good electrical connection. 

An insulating sleeve 24 covers the juncture of the 
?rst wire 16 and the ?rst electrode 20. Epoxy adhesive 
26 ?lls and seals the annular space between the insula 
tion 17 of wire 16 and the interior wall of the holder 14, 
behind the sleeve 24. The epoxy 26 also covers and 
seals the rear end of the holder 14. 
Epoxy adhesive is also provided in the annular space 

28 between the electrode 20 and the interior wall of 
tube 24,tin the annular space 30 between the wire 16 
and the interior wall of the tube 24, in the annular 
space between the wire insulation 17 and the interior 
wall of tube 24, and in the annular space 36 between 
the exterior wall of tube 24 and the interior wall of the 
holder 14. The epoxy adhesive at these locations in 
sures a good seal from the forward end of the holder 
14. 
The forward end 40 of the holder 14 has a retaining 

coil'42 mounted thereon by means of a suitable adhe 
sive 44 (e.g., epoxy). The retaining coil 42 (which may 
be plastic, metal or any other suitable material) is pro 
vided with a pointed forward end 46 to pierce the fetal 
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epidermis. When the holding member 14 and the re 
taining coil 42 are rotated the retaining coil will , 
“screw” into the fetus and bring the ?rst electrode 20 
into engagement with the fetal epidermis with the 
pointed tip 47 piercing the epidermis. The forward end 
40 of the holder 14 acts as a “stopper" which limits the 
distance which the tip 47 of the ?rst electrode 20 can 
travel into the fetus. The distance between the pointed 
end 46 of the retaining coil 42 and the forward end 40 
of the holder member 14 is relatively small (e.g., about 
1/16 of an inch). _ 

As best shown in FIG. 2, the rear portion 49 of the 
holder member 14 is provided with a pluralityof radi 
ally ‘outwardly extending, circumferentially spaced 
wings or ?ns 50, 50, 50, 50, which are adapted to be re 
leasably engaged by circumferentially spaced slots52, 
52, 52, 52, in the forward end 53 of a ?exible driving 

I tube 54. 

The ?exible driving tube 54 (preferably made of plas~ 
tic) extends through the curved guide tube 12 for rotat 
ing the holder 14 and the retaining coil 42. As noted 
above, rotation of the holder 14 by the ?exible driving 
tube 54 is accomplished via the slots 52 in the forward 
end 53 of the driving tube and the ?ns 50 on the holder. 
It should be noted that the driving connection between 
the ?ns 50 and the slots 52 is relatively “loose” so that 
tlgewdrivingiube 54 will “slip” around the holder ?ns 
50 when the holder meets with a relatively slight 
amount of resistance to rotation. Thus, when the holder 
14 meets with resistance to rotation (e.g., when the ?rst 
electrode 20 has pierced the fetal epidermis and the 
forward end of the holder has come into contact with 

. the‘fetus), continued rotation of the driving tube 54 
will not drive the retaining coil or ?rst electrode further 
into the fetus. This “loose driving connection” may be 
accomplished by making the ?ns 54 or the driving tube 
segments 56 between the slots 52 “soft” or pliable 
enough so that they will bend and “slip” relative to one 
another when the holder 14 resists rotation. » 
Referring to FIG. 1, it will be seen that the forward 

end of the second conductor 18 terminates within the 
guide tube, 12 substantially behind the holder 14. A sil 
ver-silver chloride electrode coil 60 is crimped (as at 
62, FIG. 1) and soldered onto the forward end of the 
second conductor. 18. The coil 20 is the second elec 
trode in the system and also functions to hold the con 
ductors 16, 18 adjacent to one another. 
A plastic insulating sleeve 64 is provided around the 

juncture of the electrode coil 60 and the second con 
ductor 18 to eliminate or minimize any electrical noise 
which otherwise might be created if the juncture of the 
conductor 18 and the electrode coil 60 were exposed 
to vaginal fluids when the system is in use. 
Epoxy adhesive is preferably provided between the 

interior wall of the insulating sleeve 64 and the rear end 
of the coil electrode 60 to seal the forward end of the 
insulating sleeve. Epoxy adhesive is also preferably pro 
vided between the conductor 18 and .the interior wall 
of the insulating sleeve 64 (as at 66, FIG. 1), and be 
tween the interior wall of the insulating sleeve 64 and 
the insulation cover 19 on the second conductor 18 to 
seal these junctures. 

In FIG. 4, any alternative structure for the second 
electrode is shown. In the FIG. 4 embodiment the sec 
ond electrode 160 is in the form of a sleeve which is 
crimped and soldered onto the forward end of the sec 
ond conductor 18 and an insulating sleeve 164 encloses 
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4 
both of the conductors 16, 18. Epoxy adhesive is pref 
erably provided in the FIG. 4 structure to seal the junc 
ture between the electrode sleeve 160 and the conduc 
tor 18 from vaginal ?uids. 
As best shown in FIG. 1, the electrode structure 10 

of the present invention is packaged so that the retain 
ing coil 42 and the ?rst electrode 20 are well behind the 
forward end of the guide tube 12, thereby protecting 
the retaining coil and electrode from damage prior to 
use. 

As best shown in FIG. 5, the rear ends of the wires 
16, 18 are folded back and inserted between the rear 
end of the curved guide tube 12 and the rear portion 
of the ?exible driving tube 54. A wedge 80 (FIGS. 5 
and 7) may be inserted in the rear end of the driving 
tube 54 to prevent relative sliding movement between 
the ?exible driving tube and the wires 16, 18. 
The method of using the electrode structure 10 of the 

present invention is illustrated diagrammatically in 
FIGS. 5, 6 and 7. 
With the ?rst and second electrodes, 20 and 60, dis 

posed within the guide tube 12, the doctor inserts the 
forward end of the curved guide tube through the 
mother’s vagina 82 and cervix 84 until the forward end 
of the guide tube makes contact with the fetal head 86 
(or other portion of the fetus), as shown in FIG. 5. The 
doctor then removes the folded-back ends of the wires 
16, 18 from between the rear ends of the guide tube 12 
and the driving tube 54 to permit relative sliding move 
ment between these tubes. While holding the forward 
end of the guide tube 12 stationary, the doctor then 
pushes the rear end of the ?exible driving tube 54 for 
wardly until the retaining coil 42 makes contact with 
the fetal epidermis (FIG. 6). An indicator mark 88 
(FIGS. 5-7) may be provided on the driving tube 54 to 
visually warn the doctor when the retaining coil 42 has ' 
passed beyond the forward end of the guide tube 12. 
When the doctor feels or sees that the retaining coil 

42 has contacted the fetal epidermis 86, he rotates the 
?exible driving tube 54 (e.g., about one full turn) while 
maintaining the forward end of the guide tube~ 12 
against the fetal head. This will screw the retaining coil 
42 into the fetal epidermis and drive the pointed end of 
the ?rst electrode 20 into the epidermis (see FIG. 6). 
It will be appreciated that the ?exible construction of 
the driving tube 54 permits it to slide and rotate in the 
curved guide tube 12. 
The wedge 80 is thenrremoved from the rear end of 

the driving tube 54 to permit relative sliding movement 
between the wires 16, 18 and the driving tube. The doc 
tor then removes his ?ngers from the mother’s vagina 
82, grasps the outer ends of the driving tube and the 
guide tube, and slides these tubes (as a unit) off of the 
wires 16, 18 leaving only the electrodes 20 and 60, and 
the very thin wires'l6, 18 within the mother. 
The outer ends of the wires l6, 18 are then con 

nected to suitable apparatus (not shown) for monitor 
ing fetal heartbeat. 

DESCRIPTION OF THE EMBODIMENT OF FIGS. 
8—10 

FIGS. 8-10 illustrate a second preferred embodiment 
of the electrode structure of the present invention 
wherein the ?rst electrode serves as the retaining coil 
and the second electrode is mounted on the holder 
member and serves as the ?n means which cooperates 
with the slots in the forward end of the ?exible driving 
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tube to provide the driving connection between the 
holder and the driving tube. 
Referring to FIG. 9, the electrode structure 210 com 

prises a curved guide tube 212 having an open forward 
end through which a holder member 214 is adapted to 
pass. The holder member 214 has a spiral electrode 
220 mounted in its forward end and a generally ?at 
electrode 222 mounted in its rear end. 
A ?rst electrode wire 216 extends through the rear 

end of the holder member 214 and is electrically con 
nected to the rear end of spiral electrode 220. A second 
electrode wire 218 also extends through the rear end of 

' holder member 214 and is electrically connected to the 
forward end of the second electrode 222. 
Both electrodes, 220 and 222, are preferably con 

structed of stainless-steel and are soldered to their re‘ 
spective electrode wires, 216 and 218. The holder 
member 214 is made of an insulative material, such as 
plastic, and electrically isolates the electrodes 220 and 
222 from one another. 
A ?exible driving tube 254 is slidably and rotatably 

disposed in the curved guide tube 212 for rotating the 
holder 214 to screw the spiral electrode 220 into a fetal 
epidermis. As best shown in FIG. 8, the forward end of 
the driving tube 254 is provided with a pair of slots 252, 

' 252 which are adapted to receive the rearwardly ex 
tending portion of the plate electrode 222. When the 
slots 252, 252 on the forward end of the holder 214 en 
gage the plate electrode 222 the holder 214 and the spi 
ral electrode 220 may be rotated by rotating the ?exi 
ble driving tube 254. ' 
The electrode wires, 216 and 218, extend rearwardly 

through the rear portion (not shown) of the driving 
tube 254 and the rear portion (not shown) of the guide 
tube 212 for connection to a suitable apparatus (not 
shown) for monitoring fetal heartbeat. 
The electrode structure 210 is used in the same man 

ner as described above and illustrated in FIGS. 5-7 in 
connection with the structure of FIGS. 1-7. In use, with 
the spiral electrode 220, holder 214 and plate electrode 
222 disposed within the curved guide tube 212, behind 
the' forward 'end thereof, the doctor inserts the forward 
end of the guide tube 212 through the woman‘s vagina 
and cervix until the forward end of the guide tube 
makes contact with the fetal head (or other portion of 
the fetus) in the same manner as described above in 
connection with the electrode structure 10 illustrated 
in FIGS. l-7. The doctor then holds the forward end of 
the guide tube 212 stationary and pushes the rear end 
of the ?exible driving tube 254 forwardly until the spi 
ral electrode 220 makes contact with the fetal epider 
mis. 

When the doctor feels or sees that the spiral elec 
tr'ode 220 has contacted the fetal epidermis, he rotates 
the ?exible driving tube 254 while maintaining the 
guide tube 212 against the fetal head to screw the spiral 
electrode 220 into the fetal epidermis. > 

It is intended that the present invention be limited 
only by the scope of the appended claims. 
We claim: ' ' v 

1. An apparatus for use in monitoring fetal heartbeat 
and the like comprising: 
a relatively rigid, curved guide tube adapted to be in 

serted through the vagina and cervix of a woman in 
labor; 

a holder member slidably and rotatably disposed in 
said guide tube; 
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6 
a retaining coil mounted on said holder member and » 
adapted to be screwed into a fetal epidermis by ro 
tating the holder member; 

monitoring means mounted on said holder member; 

a ?exible drive tube slidably and rotatably disposed 
in said curved guide tube for moving said holder 
member through said guide tube to bring said re 
taining coil into engagement with a fetal epidermis 
and for rotating said holder member to screw said 
retaining coil into the epidermis; and 

cooperating means on said drive tube and said holder ' 
member for rotating said holder member and said 
retaining coil by rotating said drive tube. 

2. The apparatus according to claim 1, wherein said 
retaining coil comprises a ?rst electrode. 

3. The apparatus according to claim 2, and further 
comprising a second electrode mounted on said holder 
member and spaced from said ?rst electrode; said 
holder member comprising insulating material. 

4. The apparatus according to claim 1, and further 
comprising a ?rst electrode mounted on said holder 
member and adapted to contact the epidermis into 
which the said retaining coil is screwed. 

5. The apparatus according to claim 1, wherein said 
drive tube has a sustantially uniform outer diameter 
throughout the length thereof, and said guide tube has 
a substantially uniform inside diameter throughout the 
length thereof; the outer diameter of said drive tube 
being smaller than the inside diameter of said guide 
tube, whereby said drive tube may be freely slid for 
wardly and rearwardly in said guide tube. 

6. An improved electrode structure for monitoring 
fetal heartbeat and the like comprising: 
an elongated, relatively ?exible, relatively narrow 
guide tube having an open forward end adapted to 
be inserted through the vagina and cervix of a 
woman in labor; 

a generally cylindrical holder member slidably and 
rotatably disposed within said guide tube; said 
holder member having a forward end portion and 
a rear end portion; 

a plurality of circumferentially-spaced driving ?ns on 
the rear end portion of said holder member; 

a retaining coil mounted on the forward end portion 
of said holder member; said retaining coil terminat 
ing in a pointed forward end spaced forwardly of 
the forward end of said holder member; 

a ?rst electrode mounted in said holder member; said 
?rst electrode including a rear portion mounted in 
said holder member, and a pointed forward end ex— 
tending through the forward end of said holder 
member; said pointed forward end of said ?rst elec 
trode terminating rearwardly of the pointed for 
ward end of said retaining coil; 

a ?rst electrical wire conductor having a forward end 
extending through the rear end of said holder mem 
ber and electrically connected to said ?rst elec 
trode; 

insulating means covering the juncture of said ?rst 
electrode and said ?rst electrical wire conductor; 

'an elongated, relatively ?exible driving tube slidably 
and rotatably disposed in said guide tube; said driv 
ing tube having a forward end provided with a plu 
rality of axially-extending, circumferentially 
spaced driving slots releasably engaging said driv 
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ing ?ns on said holder member for rotating said 
holder member when said driving tube is rotated; 

a second electrode ‘slidably disposed within said driv 
ing tube, rearwardly of said slotted forward end 
thereof; 

a second electrical wire conductor having a forward 
end electrically connected to said second elec 
trode; 

insulation means covering the juncture of said second 
electrical wire conductor and said second elec~ 
trode; 

said ?rst and second electrical wire conductors hav 
ing rear ends extending out of the rear ends of said 
driving tube and said guide tube for connection to 
an electrical monitoring apparatus. 

7. An improved electrode structure according to 
claim 6, wherein said driving tube is longer than said 
guide tube, and has a rear end portion extending rear 
wardly of the reare end of said guide tube; and further 

_ comprising an indicator mark on said rear end portion 
of said driving tube for indicating to the user when the 
pointed forward end of said retaining coil approaches 
the forward end of said guide tube. V 

8. An improved electrode structure according to 
claim 6, wherein said second electrode is formed in the 
shape of a coil, encircling said ?rst electrical wire to 
hold said ?rst and second electrical wires adjacent one 
another. , 

9. An improved electrode structure according to 
claim 6, wherein said ?rst electrode is made ofa silver 
silver chloride composition. 

10. An improved electrode structure according to 
claim 6, wherein said second electrode is formed in the 
shape of a tubular sleeve. 

11. An improved electrode structure for use in moni 
toring fetal heartbeat and the like comprising: 
a relatively rigid, curved elongated guide tube having 
an open forward end ' adapted to be inserted 
through the vagina and cervix of a woman in labor; 

holder means slidably and rotatably disposed in said 
guide tube; 

a retaining coil connected to said holder means and 
adapted to engage a fetal epidermis; 

a ?exible driving tube slidably and rotatably disposed 
in said guide tube for drivingsaid retaining means 
into engagement with a fetal epidermis; said drive 
tube having a forward end; and means on said for 
ward end of said driving tube operatively con 
nected to said retaining coil for rotating said retain 
ing coil to screw said coil into the fetal epidermis; 

an electrode mounted on said holder means; and 
means for electrically connecting said electrode to an 

electrical monitoring apparatus. 
12. An improved electrode structure according to 

claim 11, wherein said electrode comprises a pointed 
electrode spaced from said retaining coil, and wherein 
said retaining coil is adapted to maintain said pointed 
electrode in engagement with the fetal epidermis when 
said retaining coil is screwed into the fetal epidermis. 

13. An improved electrode structure according to 
claim 11, wherein said electrode includes at least a por 
tion of said retaining coil. 
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8 
14. An improved electrode structure according to 

claim 11, wherein said electrode comprises a silver 
silver chloride electrode. 

15. An improved electrode structure according to 
claim 11, wherein said retaining coil is mounted on one 
end of said holder member; ?n means on the other end 
of said holder member; and wherein said means on said 
forward end of said driving tube comprises a plurality 
of slots releasably engaging said ?n means on said 
holder member for rotating said holder member and 
said retaining coil when said driving tube is rotated. 

16. An improved electrode structure according to 
claim 11, and further comprising a second electrode 
disposed in said guide tube rearwardly of said first elec 
trode, and means for electrically connecting said sec 
ond electrode to an electrical monitoring apparatus. 

17. An improved structure for use in monitoring fetal 
heartbeat and the like comprising; 

a relatively rigid, elongated, curved guide tube hav 
ing an open forward end adapted to be inserted 
through the vagina and cervix of a woman in labor; 

a holder member sliably and rotatably disposed 
within said guide tube; said holder member having 
a forward end portion and a rear end portion; 

a retaining coil mounted on the forward end portion 
of said holder member; said retaining coil terminat 
ing in a pointed forward end spaced forwardly of 
the forward end of said holder member; 

electrode means mounted on said holder member; 
an elongated, relatively ?exible driving tube slidably 
and rotatably disposed in said guide tube; and 

cooperating engaging means on said rear end portion 
of said holder member and the forward end portion ' 
of said driving tube for rotating said holder mem 
ber and said retaining coil by rotating said driving 
tube. 

18. An apparatus for monitoring fetal heartbeat and 
the like comprising: 
a relatively rigid guide tube having an open forward 
end; said guide tube being curved to conform to 
and ?t the angular anatomical con?guration of a 
woman’s vagina and cervix so as to be adapted to 
be comfortably inserted through the vagina and 
cervix of a woman in labor; 

a holder member adapted to be slidably and rotatably 
disposed in said guide tube; said holder member 
having a forward end and a rear end; 

an electrode coil mounted on said forward end of 
said holder member and being adapted to be 
screwed into an epidermis when said holder mem 
ber is rotated; said electrode coil having a pointed 
forward end adapted to pierce an epidermis; 

a ?exible driving tube adapted to be slidably and ro 
tatably disposed in said curved guide tube for selec 
tively moving and rotating said holder member and 
said electrode coil; said driving tube having a for 
ward end; . 

cooperating drive means on said driving tube and on 
said holder member for rotating said holder ‘mem 
ber and said' electrode coil when said driving tube 
is rotated; and 

means for electrically connecting said electrode coil 
to an electrical monitoring apparatus. 

19. The apparatus according to claim 18 and further 
comprising a second electrode mounted on said rear 
end of said holder member and spaced from said ?rst 
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electrode; said holder member comprising insulating 
material electrically insulating said ?rst and second 
electrodes from one .another. 

20. The apparatus according to claim 19, wherein 
said second electrode comprises a generally flat mem‘ 5 
ber, and wherein said cooperating drive means com 
prises slots in the forward end of said driving tube and 
a portion of said ?at second electrode. 
21. An improved structure for use in monitoring fetal 

10 
a relatively rigid, elongated guide tube having an 
open forward; said guide tube being curved to con 
form to and ?t the angular anatomical con?gura 
tion of a woman’s vagina and cervix so as to be 
adapted to be confortably inserted through the va 
gina and cervix of a woman in labor; 

a holder member slidably and rotatably disposed 
within said guide tube; said holder member having 
a forward end portion and a rear end portion; 

a retaining coil mounted on the forward end portion 
of said holder member; said retaining coil terminat 
ing in a pointed forward end spaced forwardly of 
the forward end of said holder member; 

monitoring means mounted on said holder member; 
25 

an elongated, relatively ?exible driving tube slidably 
and rotatably disposed in said guide'tube; and 

cooperating engaging means on said rear end portion 
of said holder member and the forward end portion 
of said driving tube for rotating said holder mem 
ber and said retaining coil by rotating said driving 
tube; said cooperating engaging means on said rear 
end portion of said holder member and on the for 
ward end portion of said driving tube establishing 
a relatively loose connection so that the engaging 
means on the forward end of said driving tube will 
slip around said engaging means on the rear end 
portion of said holder member when the holder 
member meets with a predetermined amount of re 
sistance to rotation. 

22. An improved structure according to claim 21, 
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wherein said cooperating engaging means on said rear 
end of said holder member and the forward end of said 
driving tube comprise ?n means on one of said holder 
member or said driving tube and slots in the other of 45 
said holder member or said driving tube. 

23. An improved structure for use in monitoring fetal 
heartbeat and the like comprising: 
a relatively rigid, elongated guide tube having an 
open forward; said guide tube being curved to con 
form to and ?t the angular anatomical con?gura 
tion of a woman’s vagina and cervix so as to be 
adapted to be comfortably inserted through the va 
gina and the cervix of a woman in labor; 

a holder member slidably and rotatably disposed 
within said guide tube; said holder member having 
a forward end portion and a rear end portion; 

a retaining coil mounted on the forward end portion 
of said holdermember; said retainingcoil terminat 
ing in a pointed forward end spaced forwardly of 60 
the forward end of said holder member; 

monitoring means mounted on said holder member; 
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an elongated, relatively ?exible driving tube slidably 
and rotatably disposed in said guide tube; and 

?n means on said rear end of said holder member and 
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means de?ning slots in the forward end of said driv 
ing tube for releasably engaging said ?n means and 
rotating said holder member and said retaining coil 
by rotating said driving tube; the portions of the 
forward end of said driving tube between said slots 
being relatively soft and ?exible to establish a rela 
tively loose connection with said ?n means so that 
the forward end of said driving tube will slip around 
said ?n means on the rear end portion of said 
holder member when the holder member meets 
with a predetermined amount of resistance to rota 
tion. 

24. An apparatus for use in monitoring fetal heart 
beat and the like comprising: 
a holder member; 
a retaining coil mounted on said holder member and 
adapted to be screwed into a fetal epidermis by ro 
tating the holder member; 

monitoring means mounted on said holder member; 

an elongated tube for moving said holder member to 
bring said retaining .coil into engagement with a 
fetal epidermis and for rotating said holder mem 
ber to screw said retaining coil into the epidermis; 
and 

slots in the forward end of said tube and fin means on 
said holder member, whereby said holder member 
and said retaining coil may be rotated by rotating 
said tube. 

25. An improved electrode structure for use in moni 
toring fetal heartbeat and the like comprising: 
holder means having ?n means thereon; 
a retaining coil connected to said holder means and 
adapted to engage a fetal epidermis; 

a driving tube for driving said retaining means into 
engagement with a fetal epidermis; said drive tube 
having a forward end; and slots in said forward end 
of said driving tube operatively connected to said 
?n means on said holder means for rotating said 
holder means and said retaining coil to screw said 
coil into a fetal epidermis; 

an electrode mounted on said holder means; and 
means for electrically connecting said electrode to an 

electrical monitoring apparatus. 
26. An improved structure for use in monitoring fetal 

heartbeat and the like comprising: 
a relatively rigid, elongated outer tube having an 
open forward end adapted to be inserted through 
the vagina and cervix of a woman in labor; 

a holder member slidably and rotatably disposed 
within said outer tube; said holder member having 
a forward end portion and a rear end portion; 

a retaining coil mounted on the forward end portion 
of said holder member; said retaining coil terminat 
ing in a pointed forward end spaced forwardly of 
the forward end of said holder member; ' 

monitoring means mounted on said holder member; 

an elongated driving tube disposed in said outer tube; 
and 

tin means on said holder member and slots in the for 
ward end portion of said driving tube for rotating 
said holder member and said retaining coil by ro 
tating said driving tubej 

* * * * * 


