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This invention relates to improvements in 
medical electrodes and its purpose is to pro 
vide an improved electrode adapted partic 
ularly for use for electro-dissection, or the 
cutting of tissue or bone, by means of high 
frequency oscillatory currents, as in the appa 
ratus described and claimed in the co-pend 
ing application of Nelson H. Lowry, Serial 
No. 732,532, filed August 16, 1924. 
The principal object of the invention is 

to provide a durable electrode of improved 
structure which will be capable of withstand 
ing the severe conditions which are encoun 
tered in service. In the cutting of bone or 
tissue by means of high frequency oscillatory 
currents in surgical work, some chemical ac 
tion takes place at the instant of cutting and 
various organic acids are produced in the nas 
cent state. The temperatures at the point 
at which cutting occurs vary violently with 
in fairly wide limits. It is essential that 
the electrode be able to withstand the tem 
perature variation as well as the presence of 
the organic acids. A further important re 
quirement is that the electrode be so designed 
that only a very small area of conducting 
material is exposed, the remainder of the 
conducting material being covered with in 
sulating material, so that the electrode can be 

IS 

to occur without causing a dissection of the 
tissues at other points. The present inven 
tion satisfies the foregoing requirements by 
providing an improved electrode capable of 
withstanding the high temperatures and pres 
ence of acids and having also, embodied there 
in, insulating material of high dielectric 
strength capable of withstanding the pres 
sures of the high frequency oscillatory cur 
rents employed with this kind of surgical 
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apparatus. Other objects and advantages 
of the invention relate to various features of 
construction and arrangement which will ap 
pear more fully hereinafter. 
The nature of the invention will be under 

stood from the following specification taken 
with the accompanying drawings in which 
one embodiment is illustrated. In the draw 
ings, Figure 1 shows a longitudinal axial Sec 
tion through the improved electrode; Fig. 2 
shows a perspective view of a metal plate 
from which the tip of the electrode is formed; 
Fig. 3 is a perspective view of the tip of the 
electrode formed from the plate illustrated 
in Fig. 2; Fig. 4 is a perspective view show 

ing a portion of the mold by which insulating 
materialis applied to the electrode; Fig. 5 is 
perspective view of the complete mold show 
ing the electrode and insulating material 
projecting therefrom; Fig.6 shows a side ele 
vation of the electrode, after the insulating 
material has been applied thereto, and Fig. shows a longitudinal section through the 
tip of the electrode illustrated in Fig. 6. 
The blade or terminal of the electrode is 

formed separately from a sheet of suitable 
metal or alloy, such as platinum. The plati 
num plate should preferably be relatively 
thin, for example, about 5/1000ths of an inch, 
and a triangular sheet 10 is cut therefrom, as 
illustrated in Fig. 2. The shape of this sheet 
10 will of course vary with the shape of the 
terminal or blade to be formed. After cut 
ting the triangular sheet, it is operated on by 
means of suitable dies to put it into the form 
of a hollow tapered blade or tube 11, as shown 
in Fig. 3. The edges of the plate meet to 
form a seam 12 along one edge of the blade or 
terminal and the tip 13 is bent or curved 
transversely to the axis of the tube, the part 
18 forming the surface or terminal from 
which the oscillatory discharge takes place 
during the cutting operation. It has been 
found that additional stiffness may be im parted to the cutting point by using a metal 
sheet 10 consisting of an alloy of iridium and 
platinum, containing 30 per cent of iridium. 
The hollow blade or terminal 11 is adapted 
to withstand variations in temperature with 
out cracking or injurying the surrounding 
enamel or insulating material and a blade or 
terminal of this form is therefore preferably 
used instead of a solid member. If desired, 
the joint 12 of the tube 11 may be fused to 
form a continuous, cylinder or tube. 
The tube 11 is then placed on a centering 

pin 14 which is mounted in the grooves 15 
of two complementary mold members 16. 
The grooves 15 in the complementary mold 
member communicate with other grooves 17 
adapted to form a cylinder and the grooves 
17 communicate with other enlarged grooves 
18 adapted to form a substantially cylindri 
cal but slightly tapered body when the ma 
terial to be molded is placed in the cavities of 
the mold. When placed on the centering tip 
14, the blade 11 extends from the lower end of 
the grooves 17, as illustrated in Fig. 4, up 
wardly beyond the edge of the mold, the 
cavity 18 opening at the edge of the mold. 
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hydrofluoric acid and aqua regia. 
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After the mold members are in place, the 
cavity of the mold is filled with high fusing 
porcelain of the variety commonly employed 
in the construction of porcelain dentures. 
This porcelain is used in the form of a paste 
made by mixing the powdered porcelain with 
water and also preferably with a small 
amount of starch. After filling the mold 
cavity with the paste, it is carefully tamped 
down and the entire mold together with the 
tube or blade 11 is then placed in an oven and 
brought up to a temperature of approximate 
ly 350 to 400 degrees Fahrenheit. This ten 
perature is sufficient to harden the starch 
binder so that the molded porcelain 19 can be 
handled without falling apart. The insu 
lated tip having some insulation projecting 
beyond the mold, as illustrated in Fig. 5, is 
then removed from the mold, and put in an 
oven where its temperature is brought up to 
a point preferably between 2100 degrees and 
2500 degreese Fahrenheit depending upon 
the grade of porcelain used, thus fusing the 
porcelain into a monogeneous mass. When 
the insulated tip having the form illustrated 
in Figs. 4 and 5 has been thus fused at a high 
temperature, it is cooled and after cooling 
additional porcelain is added, using a differ 
ent grade of porcelain which will fuse at a 
lower temperature so that its surface may be 
highly glazed without warping or destroying 
the shape of the molded insulating base 19 be 
neath. The additional porcelain is brought 
out nearly to the tip or extreme end of the tube 
or blade 11, as shown at 20 in Fig. 6, thus 
leaving only a small projecting metal tip or 
terminal 21 exposed. After adding the ad 
ditional porcelain, the tip 22 having the form 
shown in Fig. 6 is again placed in the oven 
and brought to a temperature that will fuse 
the newly applied porcelain, preferably a 
temperature ranging between 1800 degrees 
and 2300 degrees Fahrenheit. 
The porcelain base applied as shown in Fig. 

4 and the additional insulating sheath ap 
plied as illustrated in Fig. 6 amalgamate to 
form a single insulating sheath or covering 23 
having the cross-sectional form illustrated 
particularly in Fig. 7. This insulating sheath 
has a highly glazed finish and is substantially 
resistant to all known acids except possibly 

gia. This in 
sulating sheath has a high dielectric strength 
and has approximately the same coefficient 
of linear expansion as the platinum or plati 
num alloy, tubing forming the blade or ter 
minal 11 so that the cracking of the insulating 
sheath on account of temperature changes is prevented. 
The insulated tip 22 is mounted on a sup 
orting member 25 comprising a cylindrical 
lock 25 having substantially the same diam 

eter as the adjacent end of the insulating 
sheath 23, this block having projecting there 
from a pin 25 and a screw 25°. The pin 25 
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is adapted to fit closely the bore of the tube or 
blade 11 and is held therein in any desired 
way as, for example, by silver Soldering. The 
assembled device as illustrated in Fig. 7 is 
then ready for application to the handle 27 
of the electrode which preferably has the 
form illustrated in Fig.1. The handle 27 . 
comprises a hollow tube 28 formed of bake 
lite or other suitable insulating material, hav 
ing mounted therein a conducting rod 29 pro 
vided at one end with a threaded recess adapt 
ed to receive the threaded screw 25 of the 
supporting member 25. The rod 29 is held 
in place in the insulating handle 28 by means 
of a transverse pin 30 and is threaded at its 
upper end as shown at 31 for connection with 
an electric conductor leading from one ter 
minal of the high frequency apparatus. The 
lower end of the insulating tube or handle 
is slightly tapered as shown at 32 and the 
lower end thereof is adapted to abut against 
the shoulder 33 formed at the upper end of 
the enlarged portion of the insulating sheath 
22, the upper end of the insulating sheath and 
the supporting member 25 being located with 
in the insulating handle 28. 
Although we have shown and described a 

particular embodiment of the invention by 
way of illustration, it will be understood that 
the invention may be constructed in various 
other forms within the scope of the appended 
claims. 
We claim: - 

1. In a medical electrode, a conductor, and insulating material having a high fusing 
temperature surrounding said conductor, the 
coefficient of linear expansion of said con 
ductor being substantially the same as the 
coefficient of linear expansion of said insulat 
ing means. 

2. In a medical electrode, a hollow conduc 
tor tapered to a discharge point at one end, 
and insulating means surrounding the hollow 
portion of said conductor, the coefficients of 
linear expansion of said conductor and said 
insulating means being substantially equal. 

3. In a medical electrode, a conductor hav 
ing a hollow portion and an operating point, 
and insulating means surrounding the hollow 
portion of said conductor leaving said oper ating point only exposed. 

4. In a medical electrode, a terminal con 
ductor, and insulating means surrounding 
said conductor and leaving one extremity 
thereof exposed, said exposed portion of said 
conductor being formed of non-corrodible 
metal, said conductor and said insulating ma 
terial having substantially the same coeffi 
cient of linear expansion. 

5. In a medical electrode, a conductor hav 
ing a tip formed of an alloy of iridium and 
platinum, and insulating means surrounding 
said conductor and leaving said tip exposed. 

6. In a medical electrode, a conductor of 
tapered tubular form having an operating 
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point, and insulating material molded and 
baked around said conductor leaving said point exposed. 

7. In a medical electrode, a conductor hav 
ing a tapered platinum tubular tip arranged 
with a flattened end, and insulating means 
molded and baked around said conductor 
leaving said flattened end exposed, the co 
efficient of linear expansion of said tubular 
tip being substantially the same as that of 
said insulating means. 

8. In a medical electrode, a tubular ter 
minal conductor having a tapered end, a sup 
porting member having a pin extending into 
the other end of said conductor, insulating 
material surrounding said conductor and 
leaving the tapered end only thereof exposed, 
and means for connecting said supporting 
member in an electrical circuit. 

9. In a medical electrode, an operating 
blade having a tapered point, insulating mas 
terial surrounding said blade and leaving said 
point exposed, a supporting member connect 
ed to said blade, an insulating handle having 
a part surrounding the body of said support 
ing member and a portion of said insulating 
means, and a conducting rod mounted in said 
handle and connected to said supporting 
member. ... ." 

10. In a medical electrode, an insulating 
sleeve forming a handle, a conductor mount 
ed in said sleeve, a separate conducting tip 
projecting from said sleeve, means for at 
taching said tip to said conductor, and insul 
lating means secured on and surrounding said 
tip leaving the extremity thereof exposed. 

11. In a medical electrode, an insulating 
sleeve forming a handle, a conductor mount 
ed in said sleeve, a platinum operating tip 
connected to said conductor, and a porcelain 
insulating sheath extending into said sleeve 
and surrounding said platinum operating 
ener leaving the extremity thereof ex 

posed. 
12. In a medical electrode, a conductor hav 

ing means for forming an electric connection 

3. 

at one end thereof, an insulating sleeve sur 
rounding said conductor and having a recess 
at the end of said conductor, a hollow ter 
minal conductor tapered toward a sharp 
point at one end, insulating material havin 
a high fusing temperature molded and bake 
around said terminal conductor to form an 
insulating coating leaving the tip of said 
sharp point exposed, a supporting member 
having an external surface forming a cont tinuation of said insulating coating and 
adapted to be fitted in said recess with a 
portion of said insulating coating at the large 
end of said terminal conductor, and means 
for forming a connection between said sup 
porting member and said terminal conductor 
and between said supporting member and 
said first named conductor. 

13. In a medical electrode, a conductor hav 
ing means for forming an electric connection 
at one end thereof, an insulating sleeve sur 
rounding said conductor and having a recess 
at the end of said conductor, a hollow ter 
minal conductor tapered toward a sharp 
point at one end, insulating material having 
a high fusing temperature molded and baked 
around said terminal conductor to form an 
insulating coating leaving the tip of said 
sharp point exposed, a supporting member 
having an external surface forming a cont tinuation of said insulating coating and 
adapted to be fitted in said recess with a 
portion of said insulating coating at the 
large end of said terminal conductor, and 
means for forming a connection between said 
supporting member and said terminal con 
ductor and between said supporting member 
and said first named conductor, said insulat 
ing coating on said terminal conductor hay 
ing an annular shoulder at the end of said 
insulating sleeve and being tapered to form 
a continuation of the outer surface of said 
sleeve. 
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