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3 Claims.

The present improvements while relating gen-
erally to resistance units, irrespective of their
application, have more particular regard to re-
sistance units such as are utilized in communica-
tion and signalling systems, both wire and radio,
in which the electric currents involved are of
relatively low amperage.

Great numbers of such units are, for example,
required in connection with modern radio trans-
mitting and receiving equipment so that the cost
thereof is of important consideration. At the
same time it is quite essential that such resistance
units should be of sturdy construction, not subject
to deterioration in use, and capable of convenient
installation.

Accordingly, one principal object of the present
invention is to provide a unit which will be of ex-
ceedingly simple construction and yet be capable
of standing up under severe conditions of use.
A further object is to provide a unit which is
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adapted for manufacture by automatic or semi- -

automatic methods, thus permitting quantity pro-
duction and corresponding reduction in cost.

To the accomplishment of the foregoing and
related ends, sald invention, then, consists of the
means hereinafter fully described and particularly
pointed out in the claims.

The annexed drawing and the following de-
scription set forth in detail certain methods and
products exemplifying the invention, such dis-
closed procedures and products constituting, how-
ever, but several of various applications of the
principle of the invention.

In said annexed drawings:

PFig. 1 is a side elevation of one form of my im-
proved resistance unit;

Fig. 2 is a longitudinal central section thereof
on a somewhat larger scale;

Pigs. 3 and 4 are transverse cross-sections
thereof on the same scale as that of Fig. 2, the
planes of such sections being indicated by the
lines 3—-3 and 4—4 respectively on said figure;

Figs. 5 and 6 are cross-sectional views both
taken on the plane indicated by the line 3—3 on
Pig. 2, but on a still larger scale in order to better
fllustrate certain modifications which may be
employed in order better to secure the terminals
of the unit to the body member;

Fig. 7 is partly a side elevation and partly a sec-
tional view of a modification of the unit;

Pig. 8 is a central longitudinal section of such
modified form;

Fig. 9 is a perspective view of one end of such
modified unit with portions broken away in order
better to illustrate the construction;
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Fig. 10 is likewise a central longitudinal section
of still another modified form of my unit;

Fig. 11, like Pig. 9, is a perspective view of one
end of such unit with a portion thereof broken
away; :

Fig. 12 is a central longitudinal section of still
another modified construction of my unit;

Fig. 13 is a side elevation, more or less diagram-
matic in character, of an apparatus designed for
use in assembling resistance units of the forms
illustrated in Figs. 1 to 6 inc.;

Fig. 14 is a transverse sectional view of such
apparatus, the plane of the section being indicated
by the line 14—{4 Fig. 13;

Fig. 15 is a view of a detail of the apparatus as
shown in Fig. 14 but showing a different operative
position of certain parts of the apparatus;

Pig. 16 is a transverse sectional view of another
portion of the apparatus, the plane of the sec-
tion being indicated by the line 16—16 on Fig. 13;

Fig. 17 is a transverse view of the portion of the
apparatus illustrated in Fig. 16, the plane of the
section being indicated by the line 17—I17 on said
figure; and

Fig. 18 is a view, more or less diagrammatic in
character, illustrating the manner of assembling
certain of the parts that enter into the several
modified forms of the unit shown in Figs. 7 to 12
inc.

Referring to the form of resistance unit illus-
trated in Figs. 1 to 6 inc., the body | thereof con-
sists of a tubular member of insulating material
such as molded resin, porcelain or other ceramic
madterial, the size of said member, and more par-
ticularly the superficial area of the axial bore 2
that extends therethrough, being varied to suit
the requirements for which the unit is designed.
The surface in question has applied thereto (Fig.
2) a thin coating 3 of graphite, amorphous carbon,
or like conducting material. The latter may be
applied in various ways, for example in the form
of a paste made by intermixing such graphite or
the like with a suitable vehicle, such as a liquid
resin, varnish or similar binder. While such
coating composition may be applied in any suit-
able manner, as by dipping or spraying, it will
preferably be applied in the manner and using
the apparatus hereinafter described so as to in-
sure uniformity in the coating with correspond-
ingly close limitation of the specific resistance
which such coating will provide when connected
with the terminals 4, 4 of the unit.

The latter, which will consist of any suitable
metal, preferably comprise short lengths of wire,

56 the inner ends § whereof have a diameter slight-
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iy larger then thab of bore 2 in the body of the
unit. Such fterminsis 4 are alss prefersbly, al-
though not necesserily, formed with integral up-
set shoulders § spaced 2 short distence from the
inner ends thereof so a8 to Insure the correst
Jocation of such ends when the termingls are
inserted in the body, or in other words, insure
uniformity in the longitudinal extent of the coat-
Ing § which lies between and electrically con-
nects such ends. As a result the resistance af-
forded by such coating may be accurately gauged.

" In order to insure a firm connection between
the ends § of terminals 4 where they are thus
fitted into the bore 2 of the bhody of the unit, such
bore may be formed with engular longitudinslly
extending ribs 7, as illustrated in Fig. 5, or with
similar longitudinally extending angular grooves
8, as {llustrated in Fig. 6. Accordingly, remem-
bering that the diameter of such terminal ends
is equal to or slightly greater then that of the
bore, when the former are forcibly inserted into
the latter the metal composing the terminsls will
either be cut by the ribs 7 or forced into the
grooves 8 s50.as to provide & very firm, serrated
connection between the two paris in question.
It wiil be understood that the coating § as ini-
tially applied to the bore 2 extends substantially
to the respective ends thereof, and the terminals
when thus forced into position in the body of the
unit will necessarily have good electrical con-
tact with such coating.

Before describing the preferred method for
assembling the parts of the resistence unit de-
seribed above, it will be convenient o deseribe
the several modified forms illustrated in Figs. 7
te 12 ine. ‘

in the form showx in Figs. 7, 8 and 9 2 tubular
"body #8, similar to body ¢ is employed, and ter-
minals 4, identical with those previously de-
scribed and inserted in fhe seme manner in the
bore 1! of such body, are utilized. However, in-
stead of applying e graphite or other coating to
the interior surface of such bore in order to pro-
vide the desired resistance connection beiween
such terminals, a fine wire i2 is wound helically
about the outer eylindrical surface of said body,
the ends of the wire being secured to the re-
spective terminals 4 by being wound closely
therearound adjacent the shoulders 8 thereon
prior to such terminals being forced into their
final positions in the body. - The convolutions
of the wire 12 are of course spaced a suficient
distance apart to avoid any electrical connection
therebetween, and in order that they will be held
in place the body (¢ is formed with one or more
notches 13 so that the wire at the corresponding
end may be engaged in one such notch (see
Fig. 9). In order further to insure against dis-
placement of the convolutions of wire i2 & cylin-
drical sheath (4 of insulating material is slip-~
ped over the same. Such sheath (see Fig. 8)
extends o short distance beyond each end of body
18 and the space between such projecting ends
and the shoulders 8 on terminals & is filled in
with plastic insulaiing material (8, thus pro-
viding in effect & ciose fltting case for the as-
sembled unit, in its entirety. ,

" The form of the device illustrated in Figs. 10
and 11 differs from that just described merely
in that the body 18 of the unit is formed at each
end with an enlarged head or flange {7 in which
notches 18 are provided to catch and hold the
corresponding end of the wire 2. The construc-
tion otherwise, including the manner in which
the unit as a whole is encased, is exactly the same
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as in the form shown in Pigs. 8 and 9 and the
same reference numerals are spplied {0 corrg-
sponding parts.

PFlg. 12 llustrates a further modification of
the form of the device shown in Figs. 10 and 11
in that instead of fitiing a sheath 18 over the
unit a layer I8 of insulating plastic meaterial is
applied directly to the outer surface of the body
& so as to completely fill the space between the
heads 17 and embed the convolutions of the wire
12 that is helically wound upon such body. If
desired, such plastic material may also be ap-
plied to the ends of the body so as to encase
the same, together with the shoulders 8 on the
respective terminals 4, in the same manner as
is illustrated in Figs. 7 and 8.

As previously indicated, my improved resist-
ance unit, and particularly the forms thereof
illustrated in Figs. 1 to 6 inc., are readily adapted
for automatic or semi-automgtic assembly, and
in Figs. 13 to 17 inc. there is diagrammetically
shown an apparatus for carrying out such manu-
facture, The main element of such apparatus
consists of a rotatable disc 20 to which intermit-
tent rotative movement may be imparted, as by
means of a pawl and ratchet mechanism 2{, the
amount of each such movemeni corresponding
with the distance between s series of equally
spaced transverse grooves 22 provided in the RE=
ripheral surface of said disc. The width of the
latter is somewhat less than the length of the
body { of the particular unit to be essembled,
and- as the disc rofates successive such bodies
are suppiied to successive siots 22 from & chute
23 or other suitable feed mechanism, As shown
in Fig. 13, the bodies are thus fed to the slois ag
they approach their uppermost position in the
course of rotation of the disc so that said bodies
will remain under gravity where placed, and so
be carried by the disc inte position to be operated
upon by the successive instrumentalities which
will now be described.

Located at e suitable distance beyond the stg-
tion where the bodies are thus supplied to the
disc, and likewise themselves spaced & suitable
distance apart, are the two similar mechsanisms
iilustrated in Figs. 14 and 15 whereby the coat-
ing is applied to the interior bores of the Lodies.
These mechanisms are identical except that cne
operates from one side and the other from the
opposite side of the body i as the latier is broughs
into alighment therewith. Each such mecha-
nism comprises & stationary coniasiner 25 in
which is maintained a body of the liquid cost-

5 ing composition, such container (see Fig. 15)

having apertures 26 in its respective side walls
which are aligned with the bore 2 of the bogdy §
when brought in proper position in relation io
the mechanism by the step-by-step rotation of
disc 28. Extending through such apertures 2§ is g
rotatable fiuted rod which may conveniently con-
sist of a twist drill of proper length and of & di-
ameter such as will permif it to enter the bore
2 of bedy ! and leave just sufficient space for
& coating of desired thickness to be applied o
the surface of such bore. Esch such drili-like
element 27 is connected with a smail eleciric mo-
tor 28 which is mounted for reciprocable move-
ment transversely of disc 26. It will be under-
stood that suitable operative connections, which
need not be described in detail, are provided be-
tween a slide 29 which carries each such motor
and corresponding drill and the disc 20, so that
the reciprocating movement of the driils will be
properly timed in relation to the step-by-step ro-
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tative movement of said disc to bring a body |
successively in alignment with a drill located
first opposite one end and then opposite the other
end of said body.. Thereupon the drills, while
rapidly rotating, are advanced through the liq-
uid composition in the corresponding containers
25 into and through the bore 2 of body I. As a
result a very uniform application of the coat-
ing material to the surface of such bore is ob-
tained.

The remaining operation, that of inserting the
terminals 4, is carried out by the mechanism il-
lustrated in Figs. 16 and 17 which may be lo-
cated at any point beyond the station occupied
by the last of the two coating mechanisms.
However, as shown in Fig. 13, such location
should bz adjacent the upper portion of the disc
so that the bodies | successively brought into op-
erative relation thereto will still remain in place
in the transverse grooves 22 in the disc. The
mechanism in question comprises simply two
similar jaws or holders 30 mounted on trans-
versely reciprocable slides 31, one on one side
and the other on the other side of the disc.
Each such jaw or holder is formed to receive a
corresponding terminal 4 and engage the shoul-
der 6 thereon. The terminals are thus inserted
in the jaws or holders when the latter are in
their retracted positions. Thereupon when a
body | is brought into alignment with the ter-
minals thus held, the two slides are simultane-
-ously moved toward each other, by means of
picker and cylindrical actuators 32 controlled
through suitable connections 33 which effect
such operation in timed relation to the step-by-
step movement of the disc 20. Upon retraction
of the slides the terminals thus inserted in the
inoperative ends of the body are left properly
placed and firmly secured thereto so that upon
the further rotation of the disc the body may
be discharged therefrom. Such discharge will
occur by the body simply dropping out of the
slot when the latter reaches the proper inclina-
tion.

The modified construction of resistance unit
illustrated in Figs. 7 to 12 does not lend itself
so readily to automatic assembly., However, in
Fig. 18 there is illustrated one convenient method
for effecting assembly of such unit. As there
shown, the terminals 4 are initially inserted only
part way into the bore 2 of body | so as to leave
the shoulders 6 on said terminals spaced a short
distance from the respective ends of the body.
A forked member 35 is then inserted between
the sheulder on one such terminal and the ad-
jacent body end, while the end of the wire {2
is wound around the opposite terminal adjacent
the shoulder therecn. Next, such last-mentioned
terminal is forced into its final position, thus
firmly securing the end of the wire in place.
Then the wire is wound upon the body so as to
provide the requisite number of turns, and upon
withdrawing member 35 it is finally wound
around the other terminal adjacent the shoul-
der thereon. Such last-mentioned terminal is
then forced into its final position and this por-
tion of the assembly operation is completed.

As previously indicated, the provision of the
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upset shoulders § on the terminals 4 is desirable
inasmuch as they serve as stops to limit the in-
ward movement of the terminals when inserted
in the bore of the insulating body ! and thus
determine accurately the longitudinal extent of
the coating of resislance conducting material
applied to the surface of such bore. Further-
more, such shoulders facilitate the insertion of
the terminals by means such as have been here~
inbefore described. However, absent such shoul-
ders, the terminals may still be inserted by other
means which will control the extent to which
they enter the respective ends of the bore and
thus equally accurately gauge the longitudinal
extent of the intervening coating which consti-
tutes the resistance element in the unit.

Other modes of applying the principle of my
invention may be employed instead of the one
explained, change being made as regards the
product and method herein disclosed, provided
the step or steps stated by any of the following
claims or the equivalent of such stated step or
steps be employed.

1 therefore particularly point out and dis-
tinetly claim as my invention:

1. A resistance unit comprising a tubular mem-
ber of insulating material, resistance conducting
material applied in the form of a coating to the
surface of the bore of said member, and wire
terminals inserted in the respective ends of said
member and electrically connected with said re-
sistance material, said terminals having serrated
engagement with such bore.

9. A resistance unit comprising a tubular mem-
ber of insulating material, resistance conducting
material applied in the form of a coating to the
surface of the bore of said member, and wire ter-
minals inserted in the respective ends of said
member and electrically connected with said re-
sistance material, said terminals having serrated
engagement with such bore and having shoul-
ders adapted to contact with the corresponding
ends of said member and act as stops. '

3. In the manufacture of resistance units of
the type wherein a coating of resistance conduct-
ing material is applied to the interior of a tubu-
lar member of insulating material, the step
which comprises inserting into and withdrawing
from the bore of said member, first one end then
the other thereof, a rotating fluted rod carrying
such material.

WILBUR M. KOHRING.
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