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This invention relates to the electrolytic cleans 
ing and polishing of dental pieces and appliances, 
and small dental and surgical instruments. . . 
Taking as 'exemplary orthodontic appliances 

and bridgework of removable or relatively per- 5 
manent sort, dental inlays and the like; when 
such appliances are removed for adjustment and 
cleansing, or simply for cleansing, there is ads 
vantage in performing the cleansing operation, 
or at least the initial stages of the cleaning, by 
electrolytic action: . This is because such appli-. 
ances and pieces have gathered such crust or 
film of organic matter frequently overlying or 
mixed with reaction products of the metal of 
which the appliance, or piece, is composed, that 15 
they have become unpleasant and unsanitary. 
Also dental inlays, cast bridgework, and the like. 
parts as initially made, usually carry. oxides and 
crusts of foreign matter resulting from the meth 
od of their production. Such crusts and films 
must be removed before the appliance- or piece 
can be polished or sterilized. The removal is, 
however, extremely difficult because of the re 
sistance of the deposits to acids and bases, and 
because their small size and delicacy of funda 
mental structure or surface contour makes me-- 
chanical cleaning impractical. This difficulty has 
existed in such order that resort commonly has: 
been had to the expedient of bringing them to : 
redheat and immersing them momentarily in a 
concentrated mineral acid in order to cleanse 
them. This disturbs the internalistructural ar 
rangement of the metal.... "... i. i.ii: ... . 

Electrolytic cleansing presents an ideal cleans : 
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ing action on delicate structures of this sort, be-, 35 
cause it is effective to remove crusts and films of 
organic and inorganic matter, or mixed organic 
and inorganic crusts and films; and to... polish 
the surfaces of the metal parts. This it can do." 
without detriment to the tensile strength, or re 
siliency of the metal of which the parts are com 
posed. Whereas electrolytic cleansing has been 
well known and successfully practiced on mas 
sive or substantial bodies of metal it: - 

removing metal of the work-piece itself. 
It is an object of my invention to provide ap 

paratus well adapted to the efficient electrolytic 
cleaning of dental appliances and pieces, and of: 
analogous parts and instruments of like delicacy. 
: It is a further objectiof my invention to provides 55 

. . . 4 Claims. (CL 204-242) 
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apparatus for the thorough cleaning of delicate 
dental appliances, dental pieces and the like 
which will perform a cleansing operation, thor 
oughly and completely to cleanse the surfaces of 
such parts without electrolytic removal of metal 
therefrom. . . . . . . . . . . . ." - - - - 

In the accompanying drawings: . 
Fig. I is a perspective view of a vessel for con 

taining an electrolytic cleansing bath, said ves 
sel being equipped with electrodes formed and ar 
ranged in accordance with my invention. 

Fig. II is a general assembly of apparatus for 
conducting the method of my invention, showing 
the bath vessel of Fig. I, a vessel for containing 
a rinsing bath, and preferred means for deliv 
ering current to the electrolytic bath, this view 
of the drawings being taken partly in longitudi 
nal section and partly in side elevation. 

Fig. III is a plan view of an anode made in: 
accordance with my invention for use as an ele. ment of my electrolytic cleansing apparatus. 

Fig. IV is a side elevation of such anode. . . . 
* Fig. W is a plan view of the cathode forming 
an element of the electrolytic cleansing appara 
tu of my invention. . . . . . . . ". . ... . ; i. ... 

Initially it may be explained that in my elec 
trolytic cleansing apparatus, the cleansing oper 
ation is performed by supporting the part to be 
cleansed on the structure of the anode in such 
manner that it is directly subjected at short range 
to bombardment by a great multitude of minute 
bubbles of hydrogen liberated at the cathode of 
the apparatus. The initial cleansing, or loosen 
ing of deposits, is thus performed partly by the 
chemical effect of the hydrogen in its action on 
greases and other organic matter and the reduc 
tion of oxides on the part to be cleansed, and in 
part by the scouring effect of the great number of 
minute hydrogen bubbles in tending to dislodge 
materials and reaction products from the surfaces 
of the part which is being cleansed. Under suit. 
able operating conditions my apparatus performs 
this operation without any perceptible tendency 
electrolytically to remove metal from the part 
subjected to cleansing, or to deposit metal there 
on. Because: of the small size and delicacy of 
the part subjected to treatment this feature is 
of primary importance. - . . . . . . . . . . . 
: My apparatus organization comprises a bath. 
vessel made of material which is non-conductive 
electrically and which is resistant to the chem 
ical action of the bath; the vessel desirably being 
as shown of transparent material, such as glass 
or a transparent chemically resistant plastic, so 
that the progress of the cleansing operation is. 

  

  

    

  



2,482,486 
3 

observable. On this vessel f there are mounted 
an electrically connected anode clamp 2 and an 
electrically connected cathode clamp 3, arranged 
to support the anode and cathode of the bath 
organization in a position within the vessel and 
immersed in the electrolyte. The anode desig 
nated generally by reference numeral 4 overlies 
the cathode designated generally by reference 
numeral 5 in the structural arrangement which 
I have found to provide an organization result 
ing in my desired cleansing effect. In Fig. II of 

0. 

the drawings there is shown a pair of copper. . . ." 
oxide rectifiers 6. As a preferred adjunct of my 
apparatus, one or more of such rectifiers, which 
are of well known sort, are used to provide direct 
current of from about 5 to 15 volts and very low 
amperage from a standard 110 volt 60 cycle alter 
nating house current, or to bring a D. C. house 
current to an equivalent value. The use of such 
rectifier is convenient, but if requisite or desir 
able a plurality of dry cells arranged in series 
may be used to give direct current of low value. Bearing in mind the small size and delicacy of 
the work-pieces and the necessity of presenting 
such pieces to the maximum effect of hydrogen 
from the cathode, I make my anode in the form 
of an open rack which will support the Work in 
the bath of electrolyte in a position directly ex 
posed to hydrogen liberated at the underlying 
cathode. Considered in detail, this anode rack is 
shown as composed of an annular rim T which 
embraces bars 8 extended in Wardly therefrom. 
This gives a roughly reticulate rack structure, 
which I have found suitable for supporting Orthor 
dontic appliances and most of the other dental 
pieces the necessity for cleansing Which Occurs 
most frequently. If desired, however, the rack 
may be made of more closely meshed construc 
tion, and in fact of any extended. Supporting 
structure which is sufficiently open to provide 
free upward passage of minute bubbles of hydro 
gen liberated at the cathode. As shown, the cath 
ode 5 is forked into three branching ribbons, 
one element of which extends centrally be 
neath the anode rack and two elements, and 
2, of which lie beneath or closely adjacent its 

rim. The branching ribbons of the cathode are 
adapted to lie on the bottom of the vessel i, to 
provide a horizontally extended area for the lib 
eration of hydrogen. 

It is thus apparent that the great multitude 
of minute bubbles of hydrogen from the Cathode 
pass upward directly into contact with the work 
piece supported by the closely spaced anode rack 
in such manner that there is not only collection : 
of such minute bubbles on the work, but there is 
also an impingement effect, of bombardment, of 
the work-piece by the bubbles. Additionally, oxy 
gen liberated at the anode collects upon the Work 
and probably performs a cooperative function in 
disintegrating the films and crustS which are to 
be reflowed from it. - 
In the use of my apparatus obtain a thorough 

cleansing effect by using a relatively mild electro 
lyte, as Well as a low voltage and amperage elec 
tric current. 
be considered as mild in the art may be used at 
about room temperature. As exemplary of such 
baths I may give one composed of three volumes 
of a 10% water Solution of sulphuric acid, and 
One volume of a Saturated Water solution of tri 
Sodium phosphate, desirably with the addition of 
about 20 drops of a Saturated water solution of 
Sodium hydroxide to each 30 drams of the con 

Any electrolytic bath which is to 

4. 
solution. Using an electrolyte of the Sort thus 
typified and a current of the indicated low value, 
the usual duration of cleansing treatment is less 
than one minute but the Work-piece may remain 
in the electrolytic bath for much longer periods 
without any bad result. The action is not of a 
sort to require rapid removal of the parts sub 
jected to the cleansing treatment in order to limit 
or, prevent destructive effects on them. After the 
electrolytic treatment I. desirably agitate the 
work-piece in a rinsing bath consisting of a sat 
urated water solution of trisodium phosphate in 
the second vessel 3 shown in Fig. 11 of the 

15 
drawings, definitely to remove any deposits which 
have been disintegrated but not physically re 
moved by the electrolytic bath. 

It is, of course, possible so to construct the 
anode that the rack forming part of it is suitably 
supported by suspension in close vertically Spaced 
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relation to the cathode. The electrodes being, 
however, preferably made of platinum because of 
its resistance to the dissolving effect of the elec 
trolytic bath, both the electrodes desirably are of 
light construction to lessen their cost. In order, 
therefore, to obtain the economy of Such light 
construction while closely and accurately Spacing 
the anode from the cathode to avoid direct con 
tact between them, preferably. I provide a plur, 
rality of spider legs which are outwardly and 
downwardly extended from the rack structure of 
the anode to contact, the bottom of the vessel. 
and definitely and closely to space, the anode in 
overlying position with respect. to the cathode. 
As shown, there are two spider legs, f4 and 5, 
divergently extended from the rack structure of. 

- the anode intersectingly to overlie the ribbons 
and 2 of the cathode, and to contact the bottom. 
of the vessel outwardly therebeyond. . A third 
spider leg 9 lies. in approximate Vertical align 
ment with the central ribbon 6 of the cathode, 
and has in its downward projection an offset por 
tion 6 which extends to the bottom of the vessel 
without making direct contact with the cathode 
structure. - 
The formation of the anode of the electrolytic. 

bath assembly in the form of a rack closely over 
lying the "horizontally extended cathode gives 
the desired effect of Subjecting the entire surface 
of the work-piece to the effect of hydrogen rising 
from the cathode. I do not know to what ex 
tent such nascent hydrogen may change from its 
ionic form to the form of minute bubbles on the 
work-piece directly subjected to an upper cur 
rent of the hydrogen so close to the cathode. I 
do, however, know that I am able to observe in the 
bath profuse streams of very minute hydrogen 
bubbles, which as the passage of the current pro 
ceeds become so profuse as to give the entire area 
of electrolyte in the region of the electrodes a . 
milky appearance. Apparently thus the cleans 
ing action which involves disintegration of the de 
posits on the parts to be cleansed is effected pri 
marily by direct subjection of the work to this 
profuse stream of minute hydrogen bubbles. As 
has been explained, this action effects the desired 
cleansing operation in such manner that the 
Work-piece is cleansed, and in measure polished, 
without loss of any appreciable quantity of the 
metal of which it is composed. Also there is no 
loss of the structural strength of that metal. My 
apparatus thus provides for the electrolytic 
cleansing of Small delicate work-pieces in a man 
ner impossible by previous methods of heating. 

bined Sulphuric acid and trisodium phosphate 75 and dipping, and which have been impossible in 
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other attempts electrolytically to clean work 
pieces of like Sort. 

Having described one apparatus embodiment 
exemplary of my invention, I wish it to be under 
stood that various modifications in the for in and 
arrangement of the parts and in adjunct instru 
mentalities may be made without going beyond 
the scope of my invention as defined in the ap 
pended claims. 

I claim as my invention: 
1. Apparatus for electrolytically cleansing 

Small delicate Work-pieces comprising an elec 
trically non-conductive electrolyte - containing 
vessel, an anode and a cathode both composed of 
platinum connected in a low-voltage and low 
amperage D. C. circuit, the said anode being hor 
izontally arranged to overlie the said cathode in 
an electrolyte bath in the said vessel, the said 
cathode being formed as an Open horizontally 
arranged structure to include an extended hori 
Zontal area for liberation of hydrogen at the bot. 
tom of said vessel and the said anode comprising 
an open rack structure arranged to expose the 
surface of a work-piece Supported thereby di 
rectly to contact with an upward flow of hydro 
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25 gen liberated at the cathode and said anode in 
cluding legs extended horizontally from the rack 
structure of the anode overlying the Structure of 
the cathode and extended downwardly out of con 
tact with said cathode structure into contact 
with the non-conductive bottom of the vessel. 

2. Apparatus for electrolytically cleansing 
small delicate work-pieces, comprising an elec 
trically non-conductive electrolyte - containing 
vessel, an anode and cathode both composed of 
platinum connected in a low-voltage and low-am 
perage D. C. circuit, the said anode being 
arranged to overlie the said cathode in an elec 
trolyte bath in the said Wessel, the said cathode 
being formed terminally as a plurality of ribbons 
including a horizontally extended area for liber 
ation of hydrogen at the bottom of said vessel, 
and the said anode comprising an open rack 
structure and a plurality of legs extended out 
wardly and downwardly therefrom to contact the 
non-conductive bottom of the vessel out of con 
tact with the structure of the said cathode. 

3. Apparatus for electrolytically cleansing 
small delicate work-pieces comprising an elec 
trically non-conductive electrolyte- containing 
vessel, an anode and a cathode connected in a 
low-voltage and low-amperage D. C. circuit, the 
said anode being horizontally arranged to overlie 
the said cathode in an electrolyte bath in the said 
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vessel, the said anode and cathode both being 
composed of a metal resistant to the dissolving 
effect of the electrolyte bath, the said cathode 
being formed as an open horizontally arranged 
structure to include an extended horizontal area, 
for liberation of hydrogen at the bottom of said 
vessel and the said anode comprising an Open 
rack structure arranged to expose the surface of 
a Work-piece Supported thereby directly to con 
tact with an upward flow of hydrogen liberated 
at the cathode and said anode including legs ex 
tended horizontally from the rack structure of the 
anode overlying the structure of the Cathode and 
extended downwardly out of contact with said 
cathode structure into contact with the non-con 
ductive bottom of the vessel. 

4. Apparatus for electrolytically cleansing 
Small delicate work-pieces comprising an electri 
cally non-conductive electrolyte-containing ves 
sel, an anode and a cathode connected in a low 
voltage and low-amperage D. C. circuit, the said 
anode being horizontally arranged to overlie 
the Said cathode in an electroyte bath in the said 
Wessel, the Said anode and cathode both being 
composed of a metal resistant to the dissolving 
effect of the electrolyte bath, the said cathode 
being formed terminally to include a horizontally 
extended area for liberation of hydrogen at the 
bottom of said vessel but overlying less than the 
entire area of the Said bottom, and the said anode 
comprising an open rack structure and including 
legs extended horizontally and downwardly there 
from Out of contact with Said cathode and into 
contact with the non-conductive bottom of the 
WeSSel. - 
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