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land, Ghio, a corporation of Chio

Application September 26, 1952, Sezial No. 311,724
¢ Claims. (CL 204--297)

This invention relates to plating apparatus and in par-
ticular to current conducting plating racks on which rela-
tively small articles to be plated are supported in a plat-
ing solution.

Plating racks with which our invention is concerned
constitute the cathode element of the electroplating system
and generally are provided with a plurality of support
assemblies or holders spaced at various intervals through-
out the length of the body of the rack, each support as-
sembly being designated to support one or more articles
to be plated. These assemblies generally have current
conducting arms or fingers which project outwardly from
the body of the rack, the articles to be plated being sup-
ported on and making electrical contact with the outer
ends of these arms. These projecting arms are vulnerable
to damage and breakage since the racks are frequently re-
moved from and placed in position in the plating tanks and
the chance of deleterious contact of these parts with the
sides of the tank or other object is thus frequently present.

The problem of providing a holder or support assembly
which may be quickly, effectively and economically re-
paired in event of such damage is one of the problems
which our invention solves. In addition the practice of
our invention permits a single plating rack to be readily
adapted for use in supporting a large variety of numbers
and sizes of articles to be plated by effectively facilitating
adjustment of the longitudinal position of the individual
article supporting assemblies. :

It is among the objects of our invention to provide an
improved article supporting assembly which is mechani-
cally and electrically detachably connectable to the con-
ducting body of a plating rack. A more specific object of
our invention is to provide an individual article supporting
assembly for a plating rack which may be electrically con-
nected to and disconnected from the current conducting
body of a plating rack without damaging or otherwise
deleteriously affecting the protective insnlation of the
various parts of the plating rack.

Another object of our invention is to provide an im-
proved article supporting assembly which may be succes-
sively moved longitudinally to several selected positions
on and in electrical contact with the current conducting
insulated body of the plating rack. A further and more
specific object is to provide a holder member which will
accommodate different types of work holding arms there-
by permiiting many different sizes and shapes of objects to
be supported thereby. Another objéct is to provide a plai-
ing rack whose parts may be quickly, conveniently and
effectively assembied and disassembled for repair or re-
placement thereby making more efficient and economical
use of the equipment by reducing to a minimum the time
it is idle and out of service. Another object is to provide
plating apparatus that is sturdy in construction and eco-
nomical to manufacture.

These and other objects of my invention will become
apparent from the following description of preferied ém-
bodiments thereof, reference being had to the accompany-
ing drawings.
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Figure 1 is a perspective view of a plating rack which
embodies our invention.

Figure 2 is a horizontal section through the plating
rack, the section being taken on the line 2-—2 of Figure 1.

Figure 3 is a longitudinal section taken on the line 3—3
of Figure 2. )

Figure 4 is a perspective view of the holder member
which forms a part of our invention.

Figure 5 is a perspective view of one of the article sup- .
porting arms which forms a part of our invention. _

Figure 6 is a longitudinal section similar to Figure 3
and showing the details of construction of a modified
form of our invention,

Figure 7 is a perspective view of one of the article sup-
port arms which constitutes a part of the modified form
of our invention shown in Figure 6.

Figure 8 is a side elevation of another modified form of
our invention.

Figure 9 is a transverse section taken on the line 9—9
of Figure 8.

Our invention generally is concerned with improvements
in the construction of a plating rack R; see Figure 1, which
comprises an elongated rack body member or bar 1 to
one end of which is connected a hook indicated generally

‘at 2 to provide a means for suspending the rack in a plat-

ing solution. The rack bar 1 preferably is substantially
rectangular in cross-section and preferably is made of cop-
per and is adapted to be hung by the hook 2 over and
in electrical contact with a main bus bar B shown in dotted
lines in Figure 1 which extends around the top of the plat-
ing tank in which the rack R is adapted te be immersed,
The hook 2 preferably is removably connected to the end
of the bar 1 to facilitate assembly and removal of the
holder members 19, described below, over the top end of
the bar. The bottom leg 3 of the hook has an aperture
which fits over the upper threaded end 4 of the bar and
is secured thereto by nuts 5. A handle 6 is secured to the
hook to facilitate handling of the rack bar. The angular
position of the hook around the longitudinal axis of the
rack bar also may be adjusted as desired in order to
orientate the position of the rack in the plating tank. The
major portion of the rack bar 1 is adapted to be immersed
in the electroplating bath and accordingly is covered with
a protective film or layer of a suitable acid-resistant insu-
lating material 7 such as a rubber-like composition or &
synthetic resin, to protect the rack bar from corrosion by
the plating solution as well as to prevent wasteful deposit
of plating metal on the bar. )

In order to suppert one or a phurality of articles in
plating position on the rack R, a plurality of article sup-
porting assemblies 1§ preferably are detachably connected
to and spaced at desired intervals along the insulated
portion of the rack bar 3. FEach supporting assembly
10 comprises a holder member 11, see Figure 4, and elon-
gated article supporting elements or arms 12, see Figure
5, which extend tramsversely of the longitudinal axis of
rack bar 1 and which are supported by holder member 11
in juxtaposition with opposite sides of the rack bar as
shown in the drawings.

The holder member 11 preferably is a hollow substan-

. tially cubical piece which exterids completely around the

periphery of the bar 1 and has opposed openings 13, 14
through which the rack bar extends ‘and side opesings
15, 16 through which the work supporting arms 12 ars
disposed to extend: The openings 13 and 34 are sub-
stantially larger than the cross-sectional area of the irsu:
lated rack bar 1, see Figure 2, ard hence the holder
member 11 initially fits loosely on the rack bar so that
the arms 12 may be easily inserted in the holder during
assembly of these parts. In order to seécuré the arms 12
in a selected position the body of the rack bar, one of
the sides 18 of the holder member 11 preferably is



formed with a Vtappe;d hole 19 into which a set screw 20 '

is threaded which when tightened down or threaded in-
wardly toward the rack bar acts to apply a constraining
inwardly directed pressure between the holder member and
the article supporting arms so as to force these arms
tightly against the periphery of the rack bar.

It will be noted that the holder member 11 is essen-
tially an adjustable pressure band or clamp which is adapt-
ed to tightly hold or press the article support arms 12
in position against the protective layer of insulation on
the rack bar. As will appear more fully below, the
holder member is electrically independent of the electro-
plating circuit, that is, no current passes through the hold-
er member during the plating operation. Hence, the
holder member may be made of any electrically nomn-
conducting corrosion resistant materjal, such as, hard
rubber or rabber-like compositions, synthetic resins, ce-
ramics or ceramic based substances and glass. The set
screw 26 also may be made of similar non-corrosive mate-
rial and hence the entire holder member is substantially
free of the corrosive effects of the plating solution and
is capable of being used continuously practically indefi-
nitely without deterioration.

The arms 12 preferably are substantially identical in
shape and size and comprise elongated preferably flat
strips of conducting metal such as copper to which a
protective coating 23 of rubber or rubber-like insulating
material has been applied to prevent corrosion thereof
and limit the deposit of plating metal thereon. How-
ever, the ends of 24 of each supporting arm are exposed,
that is, uncoated, so that the particular articles to be plated
and supported on these ends 24 will also make electrical
contact with the arms. The width of each arm 12 is
substantially the same as or slightly less than the width
of openings 15, 16 in holder member 11 and thus there
is substantial area of contact between each arm and ad-
jacent parts of rack bar 1 and holder member 11. With
such a copstruction high unit stresses in the parts sub-
jected to the clamping pressure are avoided. We prefer
that each supporting arm 12 be bent or bowed ‘slightly
in the direction of its length as shown in Figure 2 so
that the arms when assembled in pairs with the holder
merber 11 for supporting small band-like articles between
them will diverge slightly from each other remote from
the body of the rack. This provides a mutual spring
action in the arms when their ends are pressed toward
each other so that when the band-like article or articles
to be plated are placed around adjacent ends of arms
12, the arms tend to spring outwardly into tight engage-
ment and thus into good electrical contact with the article
or articles.

Electrical contact between each of the article suppori-
ing arms 12 and the metallic body of the rack bar 1
preferably is made by a small needle-like contact part or
pin 25, see Figures 3 and 5, which projects from the
central part of each arm 12 and is adapted to peneirate
the insulating covering 7 on the bar and make a metal to
metal contact with the bar 1. Each contact pin 25 prefer-
ably is secured as by soldering as shown, or riveting to
the metallic body of the arm 12 before the insulation 23
is applied to the arm and projects a sufficient distance
outwardly from the arm surface to extend through the
combined thicknesses of the insulating coatings 23 and 7
on the arm 12 and the bar 1, respectively when assem-
bled in the working position on the rack.

The article supporting arms 12 when assembled with
the holder member 11 for supporting objects to be plated
are disposed within the holder member 11 exteriorly of
the opposite sides of the insulated bar 1 so that the cen-
tral portion of each arm is adapted to lie flush against
the insulated side of the bar 1. Each arm 12 when so
assembled in the holder member 11 is arranged so that its
contact pin 25 faces or extends inwardly toward and
preferably initially slightly into the insulation 3 on the
bar prior to tightening of the set screw 20. When the
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set screw 20 is tightened down in the holder member,
the inner end of the set screw bears against the outer
surface of the adjacent arm-12 preferably at a point in
alignment with the contact pin 25 thereon. Continued
tightening of screw 20 causes an inward pressure on the
arm so that the arm is forced tightly against the insula-
tion 7 on the bar 1 which in turn causes the contact pin
25 on arm 12 to penetrate the insulation 7 and ultimately
make electrical contact with the metallic body of the bar
1. In order to prevent possible damage to the insulation
23 on the arm 12 adjacent the inner end of set screw 20
as a result of the turning action of the screw, a suitable
non-corrosive pressure plate 27 preferably is placed be-
tween the end of the screw 20 and the rack bar L.

When the set screw 20 is tightened down in the tapped
hole 19 in side 18 of holder member 11, the opposite
side 28 of the member 11 also presses the adjacent arm
12 with equal force into tight engagement with the oppo-
site side of the insulated bar 1 similarly causing its con-
tact pin 25 to pierce the insulation 7 on the adjacent
side of the rack bar and make electrical contact with the
metallic body of the bar. When the article supporting
arms 12 have been thus tightly pressed against the in-
sulated body of the bar 1, an electrical path through
the rack is established so that current may successively
pass through the plating solution, the article being plated,
the arms 12 and through the contact pins 25 on the arms
12 to the rack bar 1 and finally to the main bus bar
B on which the rack is suspended.

Although we have chosen to illustrate and describe
each article supporting assembly as including two arms
12 disposed on opposite sides of the bar 1, it will be
understood that the apparatus will operate effectively with
but one arm 12 disposed in the holder member if and
when such an arrangement is desired. This flexibility of
our apparatus to accommodate one or two arms results
from the fact that each arm is independent of the other,
both electrically and in the manner in which each is sup-
ported, and also that each arm is electrically independent
of the holder member. -

Orne of the important advantages of our invention is
the economical replacement of damaged or broken parts
that it affords. The type of damage that occurs most
frequently is the breakage of the article supporting arms
12 since these parts project outwardly from the body of
the rack bar. In event one or more of these arms are
broken, replacement may be quickly and conveniently
effected. Set screw 20 is loosened sufficiently to permit
withdrawal of the contact pin 25 and ultimate removal
of the damaged arm, a new arm is assembled with the
holder in the manner described above, and set screw 20
is again tightened to mechanically and electrically secure
the arms to the rack bar 1. This replacement operation

‘2,784,858 . T T T

‘is quick and convenient and insures that, in event of such

damage, the time which the entire rack will be out of
service will be reduced to a minimum. The arms 12 are
identical in construction and also are relatively inexpen-
sive to fabricate, all of which further contributes to the
economy of construction and maintenance of the rack.
The construction of our plating rack has the advantage
of convenient and quick adjustability of the position of
each article supporting assembly 10 longitudinally on the
rack bar 1. In event it is desired to shift or adjust the
position of one or more of the article supporting assem-
blies on the rack bar 1, set screw 20 is loosened sufficiently
to permit the tip of the contact pin 25 on each arm 12 to
clear the insulation on the rack bar, the assembly is
shifted longitudinally, and the set screw again tightened.
The contact pins 25, since they are needle-like and rela-
tively small in thickness or diameter, will make corre-
spondingly small openings in the insulation which when
the contact pins are withdrawn tend to close by the normal
self-sealing action of the insulation.. Thus adjustment of
these article support assemblies may be effected without
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any ‘substantial deleterious impairment of the rack bar
insulation. If, however, it is desired, the punctures in the
insulation may be dabbed with a suitable sealing com-
pound. REach contact pin 25 projects through and is
completely surrounded at its base by the insulation 23 on
the-arm 12, When each arm 12 is pressed tightly against
the insulated body of the rack bar 1, that is, when set
screw 20 is tightened down in the holder member against
the'arm, each contact pin 25 moves inwardly with its arm
12 and penetrates rack bar insulation 7 until the portion
of insulation 23 at the base of the pin 25 tightly abuts
against insualtion 7 on rack bar 1 and completely and
effectively seals the pin 25 from the plating solution. The
steps of loosening and tightening these parts as an incident
to adjusting the longitudinal position of the supporting
assemblies on the rack bar may be repeated practically
indefinitely without deleteriously affecting the sealing of
the contact pins 25 from: the plating solution and hence
the apparatus is fully protected from the corrosive action
of the solution and is capable of giving trouble free service
for long periods of time,

Another advantage of our invention is that the article
supporting arms 12 may be removed from the holder
member 11 to render it inoperative. The inoperative or
standby holder member may then be locked in any de-
sired position on the rack bar. This is particularly ad-
vantagecus when the rack, for example, is fitted  with
six or eight article supporting assemblies 10, as may be
the case when small articles are being plated; and it is
desired to convert the rack for the plating of larger pieces
requiring a correspondingly fewer number of article sup-
porting assemblies, say three or four. Such conversion
of our novel plating rack may be accomplished quickly
and conveniently by merely removing the article support-
ing arms from the desired number of holder members 11,

- thereafter securing the standby, that is, armless holder
members to the rack bar by means of set screw 29. When
it is desired to reconvert the rack for plating smaller
pieces permitting closer spacing of and hence requiring a
larger number of article supporting assemblies 10, the
arms 12 may be reinserted in the standby holder members.

In the modified form of our invention shown at the
lower part of Figure 1 and in Figures 6 and. 7, there is
provided an article supporting assembly 29 corresponding
to assembly 10 described above and comprising a plurality
of identical article supporting elements or arms 30.
These arms 3§ preferably are made in the form of wires
consisting of suitable current conducting material such
as copper and covered with a layer of corrosion resistant
insulation 31, similar to the insulation 7 and 23 described
above. The ends 32 of the arms 30 are uninsulated or
exposed, as shown, and serve to support and make direct
electrical contact with the article or articles to be plated.
Each wire supporting arm 39 has a contact pin 33 similar
to pins 25 on the flat arms 12 described above, the pin
33 being secured as by soldering to and projecting out-
wardly from the central part of the arm 30 and which,
when the arm 30 is assembled with the holder member
34, is adapted to pierce the insulation 7 on and make elec-
trical contact with the current conducting body of the
rack bar in the manner described above in connection
with the arms 12, }

In order to properly locate and position the wire-type
support arms 39 in the holder member 34 which corre-
sponds to and is similar to holder member 11 described
above, a plurality of laterally spaced grooves 35 are
formed on the interior of one of the sides 36 of the holder
member opposite from the set screws 37, and correspond-
ing grooves 38 are likewise provided in a pressure plate
39. 'The diameter of each arm 3§ is substantially less
than the width of holder member 34 and consequently
each holder member is adapted to accommodate a plo-
rality of such arms on each side of the rack bar. The
grooves 35, 38 are adapted to receive the central parts
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6
of the arms:30-and giide the ‘arfds to- eXtend transversely
of ‘the rack bar-1:as shown in Figures 1 and 6. This
holder mémber ‘34 can accoimmodate as’'many article sup-
porting drins 30°as there are grooves 35 and: 38 formed in
its parts; and hénée the support assembly 29 is quite flexi-
ble with régard to the number of articles to be plated it
will support. The holdér member 34, for example, has
three pairs of groéves 35, 38 by which it may  support
four arms-30:ds shown in Figures 1 and 6, or six arms or
even one arm, depending upon ‘the size of ‘the article
to be plated and ‘the plating requireéments. The atticle
supporting arms 30 ‘préferably are bent into a slight
longitudinal arc as shown so as to provide a mutual spring
action between opposite pairs of arms for maintaining
the articles to be plated which are placed over the ends of
these arnis in good electtical contact with these parts of
the rack. :

It will be noted that the two helder ‘members 11 and
34 both locsely suironnd: the body of the rack bar with
their 'set scréws 20 and 37 adapted to function in sub-
stantially the sanie mannét to support -and press: the
article supporting arms 12 and 30 tightly against the outer
surfaces of the insulation on the rack bar. In fact, the
flat strap-like arms 12 may be used effectively with the
grooved: holder member 34 since these arms 12 are sub-
stantially as wide as the openirigs in the holder members.
Thus it is possible in the practice of our invention to have
but ofie ‘standard -internally gréoved holder member 34
which % capable of dccommodating either type of article
supporting arin, thatis either the flat arm 12 or the wire-
like ‘arin 30. This featire results in increased flexibility
in the use of our plating rack and, because of the stand-
ardization of lolder members; the apparatus is much
more ‘economical to manufacture and maintain and is
more convenient to use. »

In Figures 8 and 9 we have shown another modified
form: of ‘our invention in which one or a plurality of pref-
erably bare uninsulated current conducting rods 40 are
disposed to extend between the vertical insulated legs 41
of a U-shaped rack 42. The upper ends of legs 41 of
the rack are threaded and have hooks 43 similar to hook
2, described above, removably connected to the legs 41
in the same manner as hoek 2 is connected to rack bar
1"and by which the rack is suspended from theé main bus
bar, not shown. The legs 41 are spaced apart a distance
slightly greater than the length of rods 40. Such a rack
is' particularly well ‘adapted to hold a plurality of rela-
tively small objects, such’ as washers, wire-like articles,
etc., the articles being spaced along and huag on each
rod 46 throughout its ‘entire length,

In order to pefmit vertical adjustment of rods 40 in
the rack 42 and yet provide a mechanical and electrical
connection between the ends of the rods 40 and the re-
spective insulated legs 41 of the rack, holder members
44 which fit over the legs of the rack and are adapted to
support each end of the rod 40 are provided. Since the
rod 40 is supported at its ends, two holder members 44
for each rod 46 are required. - Each of the holder mem-
bers 44 is similar in striicture and function to the holder
meimbers 11 and 34 described above, and is provided with
a set screw 45 adapted to threadedly engage a tapped
hole 46 in one side 47 of the holder member 44 for ex-
erting’ an inwardly directed pressure between the holder
member and the adjacent parts of the rack bar. Assembly
of the holder members 44 .on legs 41 is accomplished by
removal of the rack suspension hooks 43 from the upper
ends of the legs and sliding the members down over the
legs.

Referring to Figure 9, each end 48 of the rod 40 has
an electrical contact pin 49 which preferably is integral
with the rod and which projects from each end thereof
preferably substantially parallel to the longitudinal axis
of the rod 40. This pin 49, like the contdct pins 25 and
33 on the diticle supporting arins “déscribed above, is
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relatively small in diameter andis pointed so as to be
able to pierce the insulation 50 on the adjacent rack leg
and make electrical contact with the current conducting
body of the leg. - The side 51 of the holder member op-
posite the pressure set screw 45 has an aperture 52 for
receiving and supporting the rod 40. The aperture 52 is
preferably slightly larger than the external dimension of
the rod to permit easy insertion of the rod into the holder.
In order to securely tighten the article supporting rod
40 to the holder member 44, the holder member is pro-
vided with a lock set screw 53 which when tightened
against rod 44 locks and secures the rod firmly in the
aperture 50 and to the holder member 44.

In the assembly of the rod 40 with holder member at
each end, the ends of the rod 40 are first inserted in the
respective apertures 52 of opposite holder members 44
with only the contact pins 49 projecting inwardly of the
holder members toward the rack legs 41, as shown. The
lock set screw 53 in one of the holder members is then
tightened to secure the adjacent end of the rod to that
holder member. The corresponding pressure set screw
45 is then tightened against the rack leg, the contact pin
49 on that end of the rod being forced through the insula-
tion on and into electrical contact with the adjacent rack
leg. The other end of the rod 40 at this time of the as-
sembly is not yet secured to its holder member 44.

Since the lateral spacing between the legs 41 of the
rack 42 is slightly greater than the length of each rod 40
in order to permit each rod to be disposed horizontally
between the legs, the unsecured end of the rod 48 will be
slightly spaced from the insulation on the adjacent rack
leg and will not be fully inserted in the supporting aper-
ture 52 of the holder member. In order to close the gap
between the contact pin 49 on this end of the rod and the
adjacent rack leg, the latter, that is the rack leg may be
deflected toward the opposite leg, decreasing the spacing
between the legs until the end of the rod is fully disposed
in the holder aperture 52 with the pin 49 projecting
inwardly. Then the corresponding lock screw 53 is tight-
ened to secure the rod to the holder and thereafter pres-
sure set screw 45 is tightened as described above to draw
the pin 49 through the insulation on and into electrical
contact with that leg of the rack.

This form of our invention, like the others, has the
same advantage of adjustability of the longitudinal posi-
tion of each article supporting bar 40. When it is de-
sired to adjust the position of these bars or rods 40 verti-
cally on the rack 42, the pressure set screws 45 are
loosened until the tip of each contact pin 49 on the rod
clears the insulation on the corresponding rack leg. The
rod with its respective holders 44 is then moved to the
new selected position and the set screws 45 again tightened
as described above to complete the electrical connection
between the rack body and the rods 40. The contact
pins 49 being relatively small in diameter make only
negligibly small pin holes in the insulation and so do not
deleteriously affect it.

The illustrated and described forms of our invention
are not restrictive, and the invention may be practiced
in many ways within the scope of the appended claims.

We claim: -

1. A rack for suspending articles to be electroplated
in an electroplating bath comprising a current conducting
rack bar adapted to be immersed in said bath and to
make contact with an electric circuit external of the bath,
the portion of said bar immersed in said bath being
covered with a layer of corrosion resistant insulation, and
means for supporting the articles to be plated at selected
positions longiindinally on said bar, said means compris-
ing a holder member surrounding said bar, a pair of
independent detachable article supporting current conduct-
ing insulated arms disposed adjacent to and on opposite
sides of said bar and within said holder member and
each extending divergently outwardly from and trans-
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versely of said bar, the outer extremities of said arms.
being uninsulated for-supporting and making electrical
contact with the articles to be plated, each arm having
a pointed contact pin connected thereto and projecting
inwardly toward said bar from the part of each arm that
Hes adjacent said bar, screw means threaded into said
holder and bearing against one of-said arms opposite
said pins, said screw means being adjustably threadable
in said holder whereby to apply pressure against said
arms to cause each contact pin to penetrate insulation
on said bar and make electrical contact with said bar. -

2. A rack for suspending-articles to be electroplated
in an electroplating bath comprising an insulated current
conducting rack bar, and means for adjustably support-
ing the articles to be plated in selected longitudinal posi-
tions on said bar, said means comprising a holder mem-
ber loosely encircling said bar, independent substan-
tially identical article supporting current conducting insu-
lated arms disposed on opposite sides of said bar and
within said holder member and each extending trans-
versely of said bar, the outer extremities of said arms
being uninsulated for supporting and making electrical
contact with the articles to be plated, the portion of each
arm within the holder being juxtaposed with the outer
surface of said insulated bar, each arm having a contact
pin mechanically and electrically connected to and pro-
jecting from said portion of said arm a distance greater
than the thickness of the insulation on said bar, screw
means independent of said arms operatively engaging said
holder and one of said arms and adjustable to. move in a
direction substantially corresponding to the direction of
projection of said pins from said arms whereby to cause
said contact pins to penetrate the insulation on -said bar
and make electrical contact therewith.

3. A plating rack comprising an elongated current con-
ducting insulated rack bar, article supporting means de- -
tachably and longitudinally adjustably secured to said
bar, said supporting means comprising at least one holder
member disposed to encircle said bar, said holder mem-
ber having inner dimensions larger than the correspond-
ing external dimensions of said bar whereby to fit loosely
on said bar, an article supporting arm disposed to extend
transversely of said bar with end parts projecting on
each side of the bar and with a central part disposed
between the exterior of said insulated bar and the interior
of adjacent parts of said holder member, said central
part of said arm having a contact pin electrically con-
nected thereto and projecting therefrom: toward the said
bar, and screw means operatively engaging said holder
and said arm and adjustable to apply pressure between
said holder and said arm to force said pin through the
insulation on said bar into electrical contact with said
bar. - : S

4. In an electroplating rack having an insulated cur-

rent conducting rack bar adapted to be suspended in an

electroplating solution for supporting articles to be plated,
an article supporting assembly -adjustably positionable
longitudinally along said bar comprising a hollow holder
member having a first set of openings in one pair of oppo-
site sides through which said bar extends, a second set
of openings in another pair of opposite sides of said mem-
ber, an article supporting current conducting arm disposed
to extend transversely of the axis of said bar through
said second set of openings in said member and having a
contact pin electrically connected thereto and projecting
therefrom into the insulation on said bar, independent
pressure means operative between said holder and said
arm to force said pin into electrical contact with said
bar. ) ‘ :

5. The rack according to claim 4 in which said arm
has a substantially rectangular cross-section and a width
substantially equal to the width of the second set of
openings, - ST

6. The rack according to claim 5 in which said arm
has a substantially circular cross-section and a diameter
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substantially less than the width of said second set of
openings, said holder member having a plurality of trans-
verse grooves on the inner surface thereof for receiving
one or more of said arms.
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