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This invention relates to terminal mounts.

relation.

tors and condensers.

cccupy consicerable space on a chassis.

mines the size of the instrument.

reasonable limits.

posts.

Marion T. Goodfellow, Beaverion, and Robert J. Davis,
Portland, Oreg., assignors to Tekivonix, Ine,, Porland,

It is present production practice in a great number of
electrical and electronic industries to mount electrical
componeins, such as resistors and condensers, on ter-
minal boards of insulating material equipped with spaced
parallel rows of terminal elements in the form of posts
and the like, about which the ends of the leads of the
electrical components may be bent and to which such
ends are soldered. Thus, at least initially, the electrical
components are supported in spaced, parallel, insulated

Jumpers are provided for comnecting those electrical
components which it is desired to be connected together.
The ends of wires from varicus other sources are also
connected to the posts, in a manner similar to that
described above, to convey current to or from the resis-

These terminal boards are coaventicnally mounted on
the underside of a metal chassis parallel to the plane of
the base of the chassis, tc permit ready access to the
components for inspection and replacement, and also
to permit the components to be readily applied to the
terminal boards. It is apparent that these terminal boards
This is a very
objectionable feature since the compactness of the ar-
rangement of parts on a chassis in large measure deter-
Because of the in-
creasing complexity of elecirical instruments and the
consequent increase in the number of component parts,
it is apparent that the utmost compactness of parts is es-
sential, if the size of an instrument is to be kept within

Another disadvantage of the above-described terminal
board construction is that the mass of a post is sufficiently
large so that a considerable amount of heat is required
for a soldering operation. There is thus created a danger
of injuring the bodies of elecirical components because
of excessive heat conducted thereto through their leads
when their leads are bzing soldered to terminal board
To decrease this danger, some manufacturers have
rescrted to the strategem of bending the electrical com-
ponent leads to increase the length of the leads between
a component body and a pair of cpposed terminal posts,
without increasing the distance between the posts, which
would be cbjecticnable as consuming too much space.
This procedure has proved generally successful, but the
extra operation of bending the Izads has added to the ex-
pense of producing electrical instruments and devices.

It is a main object of the present invention to provide
a terminal mount overcoming all the above-named dis-
advantages and, in addition, being less expensive than a
terminal board. A more particular object of the present
invention is to provide a terminal mount comprising- a
strip of insulating material adapted to be mounted on one
edge on the base of a chassis, and having formed along
the opposite edge a plurality of spaced notches, the
edges of each notch being lined with a thin layer of
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metal which is of small mass and is coated with soldet
and has a substantially higher melting point than the
solder, whereby two of such sirips may be arranged in
spaced, parallel, upright relaticn on a chassis base and
the unbent leads of elecirical components merely laid
in the notches and soldered in place by touching the
thin metal linings with a hot soldering ircn while simul-
tansously suppiying such additional solder as desired.

It is frequently desirable or necessary to locate elec-
trical components such as resistors and condensers im-
mediately adjacent to a vacuum tube and, at present, this
is usually accomplished in the most direct manner, i. e.,
soldering the leads of the electrical components to the
terminals of the vacuum tube socket with the electrical
components generally radiating outwardly from the tube
and thus occupying considerable space.

It is another object of the present inventicn to provide
a terminal mount having a disc-shaped head and a stem
extending therefrom adapted to be fasiened to a tube
sockei centrally thereof, the head having a plurality of
radial notches formed in the edge thereof, each socket
being lined with a thin layer of metal which is coated with
solder and has a substantially higher melting point than
the solder whereby resistors and condensers may be ar-
ranged upright circumferentially around the terminal
mount with one set of leads of the electrical components
being soldered to the tube socket terminals and the
other set of leads being laid in the notches and soldered
thereto by touching the linings with a hot soldering iron.

The invention may be considered more broadly than
heretofore indicated and, in a broader sense, the inven-
tion contemplates the provision of a body of insulating
material having one or more, preferably a plurality of,
metalized areas to which fiowable solder readily adheres,
and which have a higher melting point than the solder,
the insulating material having a surface to which fiowable
solder wiil not adhere readily or at all whereby, when
electrical component leads are soldered to the terminal
mount, the flowable solder tends to be confined to the
metalized areas. .

A further broad object of the present invention is to’
provide a terminal mount as immediately above described
wherein the metalized areas are coated with solder and -
wherein the surface of the insulating material is glazed. -

A further object of the present invention is to provide -
a method of making the above-described terminal mounts.

For a consideration of what is believed novel and in-
ventive, attention is directed to the following description
taken in connection with the accompanying drawings,
while the features of novelty will be pointed out with
greater particularity in the appended claims.

In the drawings:

Fig. 1 is a perspective view of a terminal mount em- =
bodying the concepts of the present invention;

Fig. 2 is a sectiona! view taken along line 2—2 of
Fig. 1;

Fig. 3 is a perspective view showing a pair of terminal -
mounts of a modified form mounted on the underside
of a chassis frame and supporting electrical components,
the chassis frame having been inverted for convemience
in explanation; -

Fig. 4 is an enlarged, fragmentary, longitudinal, sec-
tional view through one of the mounts shown in Fig. 3;

Fig. 5 is a perspective view of a still further modified
form of the invention, which is mouated on a vacuum-
type socket and supports a plurality of electrical com-
ponents which are connected to the terminals of the
vacuum tube socket;

Fig. 6 is a side elevational view of the terminal mount
disclosed in Fig. 5, with parts broken away to show the
manner of its connection with the vacuum tube socket;
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Fig. 7 is a bottom view of the terminal mount disclosed
in Fig. 6; -

Fig. 8 is a side elevaticnal view of another form of the
: mvennon, and

Fig. 9 is a top view cf the mount disclosed in Fig.-8.

Referring to the accompanying drawings wherein simi-
lar reference characters designate similar parts through-
-~ out, Figs. 1 and 2 show a terminal mount comprising a
rectangular block of insulating material 9 having depend-
ing therefrom threaded studs 11 received within holes
13 formed in the underside of the block
place by cement-15.. When the term “insulating mate-
rial” is wused in this application, it is.intended to mean
that the body in question has both 'good thermal and
electrical insulating properties.

The terminal mount may be secured to a metal frame,
such as a sheet-metal chassis, by threading a stand-off
nut on each-stud 11 up against the body of -the. mount
and inserting the studs through holes in the meta] chas-
sis, and then threading nuts onto said- studs up against
the metal chassis.

Spaced along the upper surface of the block are a plu-
rality of thin metal pieces 17 permanently bonded to the
bleck. For instance, the metal pieces may be formed by
applying an electrically conducting silver paste, of a com-
position to be set out heremafter at spaced places fo a
block of ceramic material, and the thus formed article

fired to a temperature to effect a hardening of the silver |

and a permanent bond therebetween and the block. In
any event, it is important that the materials be selected
so that the metal pieces have a considerably higher melt-
ing point than ordinary soft solder, and that flowable sol-
der have an adhesion to said pieces greater than the co-
_ hesion of the solder, and an adhesion to the surface of

“the insulating block less than the cohesion of the solder.
In other words, it is important that the materials be se-
lected so that the metal pieces will be wet, while the in-
sulating block will not be wet, by flowable solder. Thus,

and -secured Ia.

10

-
erably the strip is of ceramic material and has a ‘glazeds;
surface to increase its capability for repelhno flowable <.
solder.

In use, the terminal mounts-are conventionally mount-

- ed on the underside of the base of a metal chassis in such .

spaced relation that the leads 35 of electrical components
37, to be supported by the terminal mounts, may be
merely laid in the notches of the mounts. Previous to
placing the leads within the notches, various jumpers 38,
which may comprise . U-shaped wires having bent .ends,
have theier ends placed within the notches. The leads
of the components may now be placed in-the notches;

‘then a hot soldering iron successively placed against the

- laminated linings of the notches to bring the solder to a

15

20

when component leads are placed against the metal pieces -

and solder added in the presence of a hot soldering iron,
the solder will tend to be confined to the areas of the
metal pieces.

Figs. 3 and 4 show a modified form of the invention

wherein it is apparent that there-are two terminal mounts’

secured to the underside of.a sheet-metal chassis 19, the
chassis having been inverted for convenience in explana-
tion.. Hence, the terms “up” and “down,” “upper” and
“lower;” etc., will refer to the position of the parts shown
in Fig. ‘3, since this is the position of the parts at the
time the electrical conponents are connected in place.
Each terminal mount includes a genmerally rectangular

strip of insulating material 21 having depending threaded

studs 23 -extending through the base of the chassis and
being secured thereto by nuts 24 threaded up against the
chassis. Preferably each stud is provided with a stand-
off nut 25. The studs are received at ‘their upper ends
in holes 26 formed in the lower edge of strip 21 and se-

cured in place by cement 27 (see Fig. 4). The particular-

mount-shown has a generally triangular cross-sectional
shape in which the apex is rcunded, as is apparent from
Fig. 3.

Formed along the upper. edge of strip 21 is a plu-
rality -of spaced, wire-receiving notches 29. Each notch
is lined with a thin layer of metal 31 permanently bonded
to ‘the portion of the insulating strip defining the notch.
These linings may be formed by coating the notches with
a thin layer of electrically conducting silver paste, of a
composition to be given hereinafter;- and then firing the
thus formed article to a temperature to harden the silver
paste and form a permanent bond thereof with the insu-
lating strip.

Partly or entirely covering each lining is a coating. of
soft solder 33, the cohesion of which, when.in its flow-

able state, is less than its adhesion for.the-lining and’

greater than its adhesion for the adjacent strip 21. Pref-
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flowable state, whereupon - simultaneously, additional -
solder may be added to insure the desired ‘mechanical
and electrical connection of the jumpers and leads to the
linings of the notches. Because of the thinness of the
linings 31, they may be quickly brought up-to a tem-
perature to melt the solder, and thus the leads of the
electrical components may be secured within the notches
well prior to the time that heat sufficient to-harm the:
component bodies is conveyed to them through the leads.

It is apparent.in Fig. 3 that the space between the
terminal mounts may .be employed to mount a vacuum -
tube socket, such as socket 39, or other element. Nor-'
mally the socket will be mounted.in place and properly
wired, prior to the time that the electrical components 37
are mounted on the terminal mounts.

Now referring to Figs. 5, 6 and 7, there is showu,
fragmentarily, a sheet-metal chassis 40 having monnted
thereon.a vacuum tube socket 41 supporting a vacuum-
tube 43. Mounted on the. other side of thesocket, in
a manner to be presently explained, is a third form of
terminal- mount. This mount has-a body of insulating .
material and includes- a disc-shaped head 45 from which
centrally extends a stem 47, the lower end of which "~
is formed with a hole thhm which the upper end of 2
threaded stud 49 is cemented. .

The. circumferential edge of head 45 is formed with a
plurality of circumferentially spaced, radial notches 51
each lined with a thin laminated lining 53, comprising an
inper lamina of a metal having a considerably higher
melting point than soft sclder, and an ocuter lamina of soft
solder. The spacing of the notches may be the same as
that of the terminals of the socket whereby the notches
may be arranged in regisiry with the socket terminals.

In use, the stud 49 is threaded into the central hole 54
conventionally provided in a vacuum tube socket, until

“the stem is brought against the adjacent surface of the-

sccket and the notches of the head register with the sock-
et terminals. Various electrical components 55 then have
their lower leads 56 soldered to the terminals of the vacu-
um’ tube socket, and thereafter their upper leads 57 are
merely shoved into the notches 51. Some of these ends
may be bent over to form jumpers 58. A hot soldering
iron is now applied to the Iaminated linings of the notches
to bring the solder of the linings to a flowable state, at
which time additional solder may be added to effect the -
desired mechanical and electrical bond of the leads to
the linings. It is to be understood that the amiount of
solder on a lining is sufficient of itself to form a bond -
with a wire lead. However, as a safety factor, additional
solder may be added.

Figs. 8 and 9 show a further modlﬁed form of the in-
vention wherein it is apparent that the terminal mount
comprises a - cylindrical post 59 of insulating material
having depending therefrom a threaded stud 69, the upper
end of which is received and cemented within a hole
(oot shown) formed cvntrally in the lower end of the -
post.

Formed across the upper end of the postis a notch 61
having a laminated lining 3 comprising an inner layer of -
metal permanently bended to the portion  of the post -
defining . the. notch, and an outer -layer of -soft solder:
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covering the matal layer. As in the previously described
forms of the invention, the inner metal layer has a con-
siderably higher melting pein: than the soldier.

In use, the stud 68 may be inserted into a hole in a
chassis base and a nut threaded on the end of the stud
up against the chassis. A stand-cff nut may be employed
if desired. Then several or more leads may be placed in
notch 61 and a hot iron applied to fiow the solder. Addi-
tional solder may be added if desired. The posts may be
used in pairs to support clectrical components away from
the chassis, particularly in high voltage instruments.

It is preferabie that the insulating bodies of the various
terminal mounts heretofore mentioned be composed of
ceramic material. Preferably the ceramic material is high-
voltage porcelain. Gne method of making the Figs. 3 and
4 form of the invention will be explained, and by this
method it will be clear as to how the other forms of the
invention may be produced. It will be distinctly under-
stood that the following compositions and percentages are
not intended to limit the invention and are merely given
by way of example.

Many porcelain mixes may be employed, but the fol-
lowing is typical. The percentages indicate amounts by

weight.
Percent
Silica 24
Feldspar o~ 33
Ball clay 17
Kaolin ____.__ — 26
100

The above materials are blended together and wet ground
in a ball mill until they pass through a 200-mesh screen,
sufficient water and sedium silicate having been added to
these materials to make a pourable mass. Suitable plaster
molds are provided and formed with appropriate cavities
conforming to the shape of the insulating bodies to be
formed. These cavities are filled with the pourable mass
and, upon partial drying, the cast pieces shrink and may
be readily removed from the plaster molds. This process
is widely known as slip casting. These pieces could also
be formed by pressing or extruding.

At this time the stud-receiving holes are drilled in the
relatively soft pieces, and then the pieces are dipped in
a liquid glaze solution which is permitted to dry. Many
glaze solutions may be employed, the following being

typical. The percentages indicate amounts by weight.
Percent
Feldspar ———— 440
Silica - 252
Kaolin —_.__ 10.1
Whiting (calcium carbonate) 18.7
Borax - —_ 2.0
100.0

The notches are now formed in the upper edge of a
strip, a convenient way being to present the upper edge
of the strip to a gang saw wherein the blades of the saw
are spaced apart distances conforming to the desired spac-
ing of the notches to be formed. Preferably the notches
have round bottoms to avoid stress concentration at such
places.

The thus formed articles are now placed in a kiln and
fired to about pyrometric cone 10. Afier removal and
cooling, the slots are coated with a silver paste which,
by way of example, may comprise 60 to 75 percent silver,
the remainder being a binder such as squeegee oil and a
thinner such as turpentine. The nctches may be coated
by providing a rakelike impiement in which the tines are
wires of a size slightly less than that of the notches and
spaced to fit within the notches. This rake is dipped in
the silver paste, which is rather more a liquid than a
paste, and then passed into the notches to apply a thin
lining to every notch. Preferably the operation is carried
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6
out so that the silver coats somewhat around the corners
of the notches, as is best shown in Figs. 4 and 8.

The thus formed articles are now dried and then fired
to about 1350° F. to harden the silver and form a per-
manent bend between the silver linihgs and the ceramiic
material. In order to assure that flowable solder will
readily coat the linings, they may be subjected to nitric
acid, or they may be sandblasted, or buffed. This step
insures the removal of any oxide or similar coating on the
silver lining which would be a deterrent to the adherence
of fiowabls solder to the lining. The notched end of a
strip is now dipped into a molten bath of soft sclder, and
just as the strip is withdrawn from the solder it is shaken
to remove excess solder from the notches. Thus the detail
of the notches is retained. The term “soft solder” when
employed in this description and the claims is meant to
include those solders, such as tin-lead solders, which
readily melt at a relatively low temperature.

The solder compesition, by way of example, may com-
prise about 65 percent tin, 32 percent lead, and about 3
percent silver. These percentages may obviously be
varied. The lead has a tendency to alloy with the silver;
hence that is the reason why a small percentage of silver
is added to the solder, this assuring that the solder will
not attack the silver linings bonded to the strip, upon
application of the solder to the linings. A solder of a
similar composition may be employed when it is desired
to supply additional solder at the time the leads are being
connected within the notches.

At this time it is convenient to secure the studs within
the holes. This may be accomplished by dipping the
upper ends of the studs ir a porcelain cement, generally
termed spark-plug cement, and also partially filling the
stud holes with the cement. The coated ends of the studs
are then inserted into the holes and the cement allowed
to set.

From the above description it is apparent how the other
forms of the invention may be produced.

Although only notches are shown in the form of the
invention disclosed in Figs. 3 and 4, and also in the forms
of the invention disclosed in Figs. 5 to 9, these notches
could as well be holes, slots, recesses, and the like, where
the peculiar circumstances of the situation make it desir-
able to have such shapes. However, the notch design is

; preferable when a bank of electrical components, such as

shown in Figs. 3 and 5, are to be mounted on or con-
nected to the terminal mounts. The advantage of the
notch construction is that the leads of the electrical com-
ponents can be merely laid in the notches and soldered in
piace without having to insert them through holes or slots,
as would be the case if holes or slots were provided.

It is apparent that the manner of securing the threaded
studs to the mount bodies is merely optional and, in fact,
the use of studs is optional, since any other convenient
securing means may be employed. Also, the invention
is not intended to be limited to the use of silver linings
for the notches, since copper and platinum, for instance,
may be employed.

The particuiar forms of the invention shown are pref-
erable, but the invention is by no means limited to these
particular forms. Whatever form the terminal mount
assumes, all terminal mounts embodying the concepts of
the present inveation have the following advantageous
features. Each metalized area on a ceramic body has a
mass only a smail fraction of that of a conveantional ter-
minal post, and hence it can be heated to the tempera-
ture of flowable solder in only a fraction of the time
required to heat a conventional post to such temperature,
and will store cniy a fraction of the heat stored by a
post. Thus, excess heat is not transmitted through leads
to component bodies, and therefore the component bedies

re not damaged. This means that a more compact ar-
rangement of parts may be attained because the lead
length from a component body to the adjacent terminal




2,836,807

7
element may- be made Very snort Wxthout damagmg the
component body.
As further explanation of the above matter, it is pointed
. out that the conventionel post has a mass of about five
decigrams. whereas a lining of a notch of a typical ter-
‘minal mount constructed in accordance with the present

invention has a mass of about one-tenth of .a  decigram. .

Thus, the mass of a silver lining may be only one-fiftieth
of the mass of a post. Therefore, the time necessary to
.heat up. such a lining is obviously only a fractlon of
that necessary to heat up a post.

Because of the -good thermal insulating qualities of
the ceramic bodies, the solder of adjacent notches is
not affected when the lining of a selected notch is being
heated.” Another advantage resulting from the quxck
heating time of a lining is that considerably less heat is
taken from the soldering iron, so that an assembler does
not-have to contend with switching irons when soldering
down a row of notches.

Because of the excellent electrical insulating properties
of the ceramic bodies, the terminal mounts of the pres-
ent invention are ideally ‘suited for use in high voltage
instruments.

A main advmlage of the mounts of the present inven-

tlon is that it is nct necessary to preform. or precurve
the ends of the leads of electrical components to fit posts
or the like, since the straight ends of such leads may be
merely lald in the notches or against the metalized $pots,
depmdmc on the form of the invention, and 2 heated
soldering iron applied successively to-the notches or spots.
Because. the cohesion of the flowable solder is less than
its adhesion to the silver linings, but much greater-than

its adhesion to the glazed surface of a mcunt body, the

flowabie sclder will remain confined to the silver linings.
If excess sclder is applied, the capillary action of a notch
holds some of the excess, while the remainder merely
runs down the glazed sufaces of the mount body with-
cut. wetting or adhering to it.

A further advantage of the mounts of the present in-
vention is that, although they are superior. products. as
compared with mounts now on the market, they are less
expensive than mounts now in use. This is evident when
a comparison is made befween the low cost of ceramic
materials and the higher cost of Bakelite and plastic or
plasdc-xnme"uated pieces, and between. the ease and
rapidity with which the silver linings may be applied to
ceramic bodies and the expense and time required to se-
cure terminal posts or clips to Bakelite and plastic or plas-
tic-impregnated. picces.

The form of the invention disclosed in Figs. 3 and 4 has
advantages peculiar to-itself. The terminal mounts oc-

" cupy. very little space on a chassis and, because the elec-
trical components are supported free and clear of the
chassis, the space between the ierminal mounts may be
usefully. employed for mounting other electrical instru-
mentalities, such as tube sockeis and the like. Bécduse
of the small amount of heat gencrated during a soldéring
cperation, it is not necessary to bend the wire leads of
2 component body to obtain greater lead length. The
leads may be left siraight since even with the resulting
shorter lead length between a compenent bedy and the
terminals to which its leads are soldered no harm to
the bodies will result.

The form of the invention disclosed in Figs. 5, 6 and 7
has advantages peculiar tc itself.  Such a 'mount may be

" readily secursd to a vacuum tube socket and, when so

“.secured, provides a plurality of wire receiving notches

_-therearcund in registry with the terminals of the vacuum
tube socket. Thus, clectrical components may have their
leads readily electrically and meehanicaily secured to
the terminals of the vacuum tube socket and to the notches
of the head of the terminal mount, and may theréfore
be compactly airranged and disposed close to the vacuum

It is pointed

- Jgbe mounted in the vacuum tube-socket.
¥ that, when €lectrical components are  secured in

8

. place, the componént bodies are in part accommodated
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beneath the head of the terminal mount. The notches
of the form of the invention disclosed:in Figs. 5, 6 and 7,
as well as those.shown in Figs. 3 and 4, and 8 and 9, are
deep enough s that several or more. leads may be re-
ceived ‘thersin. Thus, jumpers and other wires-may. be
placed within the notches -and secured thereto to form, :
the circuit desired. .

In the particular forms of the invention d1sclosed the,
amount of solder carried by the silver inserts or linings

sufficiént by itself, when heated, to provide a mechani-
c’ll and eléctrical bond-of leads to the notch. However,
as a-safety factor, additional solder will usually be added .
to fili a notch.

In all the forms of the invention except the one shown
in Figs; 1 and 2, the silver inserts or linings, which are
permanently bended to thé céramic bodies; are Goated
with a layer of solder. This is the preferable form of
the invention because exposed silver linings have a
tendéncy to form an oxidé coating on their surfaces to
which flowable solder does not readily adhere.. . By apply-
ing a coating of solder to the silver before such an ox-
ide coating can formi, or after such a coating has been
removed, the solder readﬂy adheres -to the sﬂver and,
furthermore, the notches are in condition for ready ap-
phcauon of additicnial solder théreto, if addmonal solder
is to be employed.

Having thus described the invention in what are con-

‘sidered to be preferred embodiments - thereof, it~is de- ~

sired that it be understood that the specific details shown
are merely illustrative and that the invention may be
carried ocut in other ways. '

What we claim as our invention is: :

1. A terminal mount comprising an integral body. of
ceramic electrical insulating material having a- portion
provided with -a wire-receiving notch extending -trans-
versely thérethrough, said notch being of uniform width
and of substantially greéater depth than width whereby .
a wire positioned in said notch will be positioned wholly
beneath the top edges thereof, and a laminated- metallic
lining covering the surface of said material within said,
notch, said lining comprising a thin ceating of silver on
said surface and an outer adherent coating of soft solder
on the first-mentioned coating. o

2. A terminal mount comprising an integral body of
ceramic -electrical insulating material ‘having a portion- -
provided with a wire receiving notch extending trans--.
vers\.ly therethrough, said notch being of uniform width
and of substanually greater depth than width, whereby a
wire positioned in said notch will be positioned wholly; .
beneath the edges thereof and a laminated metallic lin-
ing covering the surface of said material within said
notch, said lining comprising a thin coating on  said
surface .of a metal having a subsiantially higher melting
point. than soft solder and an outer adherent coating of
soft solder on the first mentioned coaung
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