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- My invention relates to a method of positioning
and/or securing two members in predetermined
relationship, and particularly to the securing of a
contact element in definite position to a contact
arm for the purpose of providing devices adapted
to make and break electric circuits with preclsmn
and minimum sparking.

With respect to antomobile ignition and similar
systems, wherein distributor arms provided with
contacts of high melting point, such as tungsten,
are employved, and wherein the contact arm is
positioned to vibrate about one end as a pivot for
the purpose of making and breaking a circuit, by
causing periodic engagement of the contact point
therecon with a similar but stationary contact
point, it is important that the contact polnts en-
gage with great accuracy to reduce sparking to a
minimum. For this reason, it is extremely de-
sirable that the contact point be precisely posi-
tioned on the contact arm to afford the degree of
accurate engagement with the stationary contact,
necessary for an efficient distributor system.
Heretofore, numerous methods have bheen tried,
with little success, in an effort to obtain the de-
sirable precise engagement between the contact
points. Some have been directed to the position-
ing of the stationary contact point, while others
have been directed to the positioning of the con-
tact point on the contact arm,

-~ An example of the latter is disclosed in the
patent of Liebmann, No. 1,650,897, dated Novem-
ber 29, 1927. In the patent referred to, it is at-
tempted to secure precise positioning of the con-
tact point on the contact arm, by providing a
struck-up circular portion on the contact arm of
exactly the same size as that of the contact ele-
ment or point, and securing the portion and point
together by melting a layer of copper positioned
therebetween. In such method the melted copper
is supposed to function to bring the contact into
proper position upon the struck-up portion. By
experiments, however, I have found that this
method is unsuccessful and does not function to
properly position the contact on the arm. Fur-
thermore, the copper will frequently creep up the
sides of the contact element, and thereby cause
an off-centering thereof with respect to the
struck-up portion. Consequently the contact will
My invention is
designed to obviate difficulties hcretofore en-
countered in securing the exact and precise posi-

~ tioning of a contact element on a contact arm.

Therefore, one of the important objects of my
invention Is the provision of a method whereby

(Cl. 219—12)

precise securing of a contact element on a contact
arm can be obtained.

Another object of my invention is the provision
of a method which is generally applicable for
positioning one member precisely with respect to
arother member, whereby the members can be
secured in a predetermined and definite position.

Another object of my invention is the provision

of a method, of the character described, wherein

numerous members can be simultaneously posi-
tioned in predetermined relationship, with conse-
quient economy of time and expense.

Another object of the invention is the provision
of a method, wherein a permanent and molecular
union can be obtained between the members to
be positioned and secured, thus precluding dis-
placement thereof a.fter being once united to-
gether.

An additional object of my invention is the pro-
vison of a novel apparatus, comprising a Jig,
adapted to carry and properly position the mem-
bers to be united upon employment of the method
of my invention,

A further object of my invention is the pro-
vision of a jig, of the character described, of such
shape as to concentrate heat, which is employed
in the preferred method of my invention, at a
desired point.

My invention possesses addltlonal objects whlch
will become apparent from a perusual of the fol-
lowing description, forming part of the specifica-
tion.

Referring to the drawings:

Figure 1 is a side elevational view of a contact
arm and element secured thereto, constructed in
accordance with the teachings of my invention.

Figure 2 is a plan view of the device, looking in
the direction of arrow 2 of Figure 1.

Figure 3 is a sectional view taken in a plane
indicated by line 3-—3.of Figure 1.

Figure 4 is a plan view of a modified form of
the device.

Figure 5 is a sectional elevation of a.nother
modified form of the device and a jig therefor.

Figure 6 is a plan view of the jig assembly
employed in the method of my invention, illus-
trating the position of a distributor contact arm
thereon.

Figure 7 is an enlarged fragmentary sectional
view of the jig, taken in a plane indicated by
line T—1 of Figure 6.

Figure 8 is an edge elevational view of the Jig
looking in the direction of arrow 8 of Figure 6.

Figure 9 is an enlarged sectional view, taken
in a plane indicated by line 9—9 of ngre 6
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Pigure 10 is a more or less diagrammatic view,
Mlustrating the manner in which heat is applied
to the jig assembly.

In broadly descriptive terms, the process of
my invention comprises effecting change in di-
mensions of one member relative to another
member, by & change in temperature, so as to
bring the two members to a predetermined po-
sition in which they may be secured. Preferably,
I accomplish this by holding one of the members
in a relatively fixed position and supporting the

other member in such manner that upon expan-

sion thereof, by application of heat, a prede-
termined portion on said latter member is

brought into a position of proper registry with

the relatively fixed member. The size of the
members is so chosen and they are of such ma-
terial, that when the position of proper registry
is obtained, a molecular union is effected by the
heat causing said expansion. When the mem-

‘bers are umted the application of heat is ter-

minated.

In carrving out this method, I preferably em-
ploy a jig for holding one of the members in the
relatively fixed position. The other member is
supported by the jig in such manner that it can
expand in the direction of or toward the fixed
member: and means is provided on the jig for
compelling expansive movement in the desired

direction by preventing said expansive move-

ment in a direction away from the fixed member.
The jig is preferably an electric resistor, so that,
when connected in an electric circuilt, it will
heat up to supply the necessary heat, and 1t is
of such construction that the heat is concen-
trated at the point- where the members are
brought to a position of proper registry.

The method of my invention finds great ap-
plicability in the manufacture of distributor arms
for automobile ignition and similar systems; and
I, therefore, have chosen for detailed descrip-
tion and explanation of the principle of the in-
vention, the manufacture of such distributor

arm. As illustrated by Figures 1 through 3 of.

the drawings, I preferably construct a distribu-
tor arm which is stamped from sheet metal, such
as sheet steel. The arm is channel shaped hav-

. ing the relatively flat web portion 1, and integral

stiffening flanges 2 which are parallel. Flanges
2 terminate in apertured ears 3 projecting be-
vyond the inner end 4 of the web, which ears
may be journaled on a pin (not shown) to allow
customary vibratory motion of the arm about
the pin as a pivot. At -a suitable distance from
the inner end 4 and adjacent the outer end 6, a
relatively flat and square table portion T is pref-
erably formed, integral with the web I, by being
struck-up from the web. To the table portion,
I preferably unite by molecular union a contact
element 8, of tungsten or other suitable high
melting metal. Preferably, the union is effected
by means of a linking layer 9 of a metal adapted
to fuse at a temperature below the melting point
of either the contact element or the arm, and
thus adhesively unite these members.
employ copper as the linking metal, although
silver or any other suitable metal is adapted for
the purpose. Although it is preferred to employ
a table portion on the arm, to which portion
contact element 8 can be secured, such table
portion may be omitted. When omitted, the
contact element may be secured direcily fo the
arm,

- In Figure 4 is shown a distributor arm whlch
in all respects, is the same as that previously

I usually:
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described, except that it has a somewhat oblong-

shaped struck-up table portion {1. It is to be
noted that in both forms of the device described,
the table portions are not of the same size and
shape as the contact element, because the meth-
od of my invention does not reqiiire this. There-
fore, when arms with table portions are utilized,
I preferably construct such arms with table por-

tions of greater size and of different shape than

that of the contact element secured thereto.
Figure 5 illustrates a distributor arm, which
is similar to the arms previously described.
However, a table portion is not formed on the
arm; and the contact element 8 is secured di-
rectly to the arm, |
It is important that the contact element 8

- be precisely positioned on the arm, so that its

axis is a definite distance from the pivotal axis
about which the arm is adapted to vibrate. It
is, therefore, apparent that the contact element
8 must be accurately secured in a predetermined
position to the contact arm.
my invention, I employ a jig for allowing this

exact positioning, upon application of heat to

cause expansion of the contact arm.

As illustrated by Figures 6 through 9, the jig
2, for the arms having table portions, is pref-
erably an elongated rectangularly shaped bar,

having the flat surfaced end portions 13, and a

longitudinal channel (4 formed in the upper part
between the side edges of the bar. Adjacent

one side edge are formed a plurality of alined

recesses 16 equi-spaced from each other; and
between the recesses are formed transversely ex-
tending pairs of parallel slots 1. The recesses

are each of a size just sufficient to allow seating
- of the contact element 8 therein, and are of

such depth as to bring the adhesive layer 9 of
metal, when resting on the contact element as
illustrated by Figure 9, substantially flush with
the surface of bar 12. Slots [T are of a distance
apart sufficient to allow seating therein of ‘the
contact arm flanges 2, when the outer end por-
tion 6 of the contact arm is positioned over a
recess. As illustrated best by Figure 9, the
upper surface of bar (2, adjacent the recesses
16, is flat, so that all the top surfaces 18 be-
tween slots 17T lie in the same plane.

The upper surface of bar 12, adjacent the
edge 19 opposite recesses 16 a,nd on the other
side of channel 14, is also flat, and is parallel to
the surface adJacent recesses (6. However, the
former surface is higher than the latter surface
a distance substantially equal to thal between

“the surface of table portion T and web [ of the

contact arm. If contact arms without tabie
portions are employed, both the surfaces of bar
(2 adiacent the recesses 16 and the edge (9 may
be the same height as shown in Figure 5. Edge
19 is serrated to form parallel notches 21, the
sides of which are in alinement with slots 11,
and thus provide table porfions 22 in alinement
with the respective surfaces 18; and the edge 19
terminates above the plane of tables 22, to form
shoulders 23 adjacent thereto.

From the preceding description, it is seen that
the jig is so shaped as to accommodate and carry
a plurality of the contact arms, with the inner
edeges 4 of webs | adapted to engage, at normal
temperature, against the shoulders 23; and the
table portions T of the contact arms are adapfted
to overlie the recesses (6. The jig is of such
preselected width that at normal temperature
the predetermined portion of the contact arm to
which the contact element is to be secured is out

In the practice of
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of registry with the contact element; so that
when sufficient heat has been applied to effect
adhesive union between the arm and the contact
element, by means of fusion of the metal layer 9,
the parts are expanded by the heat into proper
registry. When this occurs, the weight of the
contact arm causes it to bear down on the con-
tact element to provide the necessary contact
for fusion of the contact element to the contact
In employing the jig for the purposes described,
the contact elements are first placed in the re-
cesses 16 and the metal adhesive layers placed
thereover, as illustrated by Figure 9, so as to be
held in fixed position. The contact arms are then
properly seated. Upon application of heat, the
contact arms will expand in the direction of the
contact elements, because shoulders 23, engag-
ing edges # of the contact arms, will not only pre-
vent expansion in a direction away from the con-

tact elements but will compel expansion in the

desired direction. It is apparent that by know-
ing the coeflicients of expansion of the contact
arm and jig, the relative position of the parts at
normal temperature may be so predetermined as
to allow for the proper registry of the contact
element and contact arm, upon application of
heat necessary to effect the molecular union.
When the molecular union is obtained (which can
be readily determined by a skilled operator by
observing the color of the contact arms and their
downward movement caused by settling through
the molten metallic adhesive layer 9), the ap-

plication of heat is terminated. Upon cooling,

contraction of the arm will be directed toward

‘the contact element united thereto, because the

contact element is held in relatively fixed posi-
tion. After cooling, the contact arms may be
then removed from the jig.

Any suitable method of heating the members on
the jig may be employed. However, I prefer to
make the jig of an electrical resistant material,
so that upon connection in an electric circuit

heating thereof is obtained by internal resistance.
A suitable material out of which the jig may

be made is carbon. It is to be noted that during
such heating of the jig, the serrated edge thereof
and the channel 14 provide the important func-
tion of allowing cooling at thcse portions of
the jig and consequently concentration of the
heat where the contact elements are supported.
One method of effecting heating in an economical
and rapid manner is to connect two parallel posi-
tioned jigs at their ends by means of a suitable
conductor bar 24 and conductor bolts 26, placing
the jigs in a suitable furnace 21, and connecting
the free ends of the jigs, by means of conductor
bolts 28 and wing nuts 29, to conductors 3f.
Preferably, the heating in furnace 271 is per-
formed in an atmosphere of hydrogen or other
reducing gas to prevent oxidation of the metals,

which might impair their molecular uniting.

Although in the preferred method of my in-

vention I emplov the metallic layer 8 of copper

or similar relatively low melting metal for ad-
hesively uniting the contact arm and the contact
element, it may be omitted without departing
from the principle of my invention.- This is so,
because when omitted, the union of the contact

~arm and the contact element may be cbhtained

by application of heat sufficient to cause incipient
fusion of the steel contact arm. From the preced-
ing description it is apparent that my invention
may be employed for uniting and positioning
other members than those which I have chosen

3

for the purposes of illustratmg such invention.
I claim:

1. A method of securing a contact element to

. a predetermined portion of a contact arm, com-.
. prising causing expansive movement of the con-
tact arm with respect to the contact element by -

the application of heat to bring the portion to
a position of proper registry with the element,
and utilizing the heat to effect union of said por-
tion and element in said position.

2. A method of securing a contact element to
a predetermined portion of a contact arm hy
molecular union, comprising holding the con-
tact element in a relatively fixed position, sup-

porting the contact arm for expansive movement -

thereof with respect to the element upon applica-
tion of heat, applying heat to effect said expan-

sion and thereby cause registry of the portion.

10

and element in proper position, and utilizing the .

heat to effect the molecular union in said posl-
tion.

3. In a method of securing one member to a
predetermined portion of a second member, the
steps of holding the first member in relatively
fixed position, supporting the second member for
expansive movement thereof with respect to the
first member upon application of heat, holding
the second member in such manner as to prevent
movement thereof in a direction away from the
Arst member, and applying heat to effect caid ex-
pansion and thereby cause registry of the mem-
bers in the position desired.

4. A jig for carrying a contact arm and a con-
tact element to be united to a predetermined

portion of the contact arm upon application of

heat, and having a recess adjacent one edge in

which the contact element is adapted to seat, a

table portion adjacent the opposite edge upon
which an end portion of the contact-arm is adapt-
ed to rest, whereby the arm is supported for ex-
pansive movement relative to the contact ele-
ment upon application of heat, and means adja-
cent said table portion adapted to engage the
contact arm for compelling expansive movement
cf the contact arm in the direction of the recess.

5. A jig for carrying a plurality of contact arms
and a complementary number of contact ele-
ments to be respectively united, each element to
a predetermined portion of a contact arm, and
having a plurality of alined recesses adjacent one
edge in which the contact elements are adapted
to seat, means including table portions adjacent
the opposite edge for supporting the contact arms
for expansive movement relative to the contact
elements upon application of heat, and means ad-
jacent said table portions adapted to engage the
contact arms for compelling expansive movement
thereof in the direction of the recesses, the jig
being formed with a channel between said edges

and the edge adjacent said table portions being

serrated to allow cooling of such portions and to
concentrate the heat at the edge adJacent the
recesses.

6. In the method of uniting in predetermmed
position a contact element on a contact arm, the
steps comprising employing a jig capable of hold-
ing a contact element in a relatively fixed position
and also capable of supporting a contact arm to
compel expansion thereof with respect to the
contact element upon application of heat, plac-
ing the contact arm and the contact element on
the jig, and applying heat to cause expansion of
the contact arm to bring it in the proper posrtion
with respect to the contact element.

7. A method of uniting a member to a second
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member at a predetermined location on a surface
of the second member and intermediate ends
thereof, comprising holding said member m a

‘relatively fixed position, supporting said second

member in overlapping relationship with respect
to said member with said location out of registry

with said member, applying heat to effect expan-
‘sive movement of said second member toward said
- member to bring said location into registry with

said member, and utilizing said heat to effect
molecular union between said members.

8. A method of uniting a member to a second
member at a predetermined location on a surface
of the second member and intermediate ends
thereof, comprising holding said member in a
relatively fixed position, supporting sald second
member with said surface above said member in
overlapping relationship with respect to said
member and with said location out of registry
with said member, applying heat to effect expan-
sive movement of said second member toward
said member to bring said location into registry

with said member, and allowing the weight of said

second member to bring said members into con-
tact for molecular union by the heat.

9. A method of securing a contact element to
an elongated contact arm at a predetermined lo-
cation between the ends of said contact arm,
comprising holding the contact element in a rela-
tively fixed position, supporting the contact arm
over and above said contact element with said
location out of registry with said element apply-
ing heat to cause expansive movement of the arm
to effect proper registry of the element with said
arm at said location, and allowing the weight of
said arm to bring said arm and said element into
contact for molecular union by the heat.

10. A method of securing a member to a pre-

~ determined portion of an elongated member,

comprising holding said member in a relatively
fixed position, freely supporting said elongated
member adjacent opposite ends thereof and in
overlapping relationship with respect to said
member so that said predetermined portion is
out of registry with said member, providing an
abutment for an end of said elongated member,
applying heat to compel expansive movement of
said elongated member in a direction away from
said abutment and to bring said portion into reg-
istry with said member, and utilizing the heat to
effect molecular union between said members.

11. A jig for supporting a contact arm and a
contact element to be united to a predetermined
portion of the contact arm upon application of
heat, comprising a member having a table por-
tion adjacent one edge thereof for freely support-
ing said arm adjacent an end of said arm, and a
shoulder adjacent said table portion against which
said end of said arm can abut, the portion of said
member adjacent an opposite edge thereof being
formed with a recess of a size to seat and hold
said contact element.

12. In the method of securmg one member o a
predetermined portion of a second member, the
steps of holding the first member in a relatively
fixed position, supporting the second member
with said predetermined portion out of registry
with said first member, and effecting a change
in temperature to change the dimensions of the
second member and bring said predetermined
portion to a position of registry with said first
member,

13. A methcd of securing by molecular union
one member to a predetermined portion of a sur-
face located between the ends of a second mem-

2,012,226

ber comprising holding the first member in a
relatively fixed position; supporting the second
member with said surface above said first mem-
ber and with said predetermined portion outf of
registry with said first member; and applying
heat to expand said second member to a posi-
tion wherein said predetermined portion and said
first member register, and to cause said union
at said position, the weight of said second mem-
ber maintaining contact betfween said predeter-
mined portion and said first member.

14. A method of securing by molecular union
one member to a predetermined portion of a sur-
face located between the ends of a second mem-
ber comprising holding the first member in a
relatively fixed position: supporting the second
member with said surface above said first mem-
ber and with said predetermined portion out of
registry with said first member; preventing ex-

pansion of said second member in a direction to-

ward one end thereof when heat is applied; and
applying heat to thereby cause expansion of said
second member in the opposite direction to a po-
sition wherein said predetermined portion and
said first member register, and to cause said union
at said position, the weight of said second mem-
ber maintaining contact between said predeter-
mined portion and said first member.

15. In the method of securing one member to
a predetermined portion of a second member the
steps of holding the first member in a relatively
fixed position and in a manner to limit expan-
sion thereof by heat in any direction along a pre-
determined plane, supporting the second mem-
ber substantially parallel to said plane with said
predetermined portion out of registry with said
first member, and applying heat to expand said
second member in a direction substantially par-
allel to said plane and to bring said predeter-
mined portion to a position of registry with said
first member.

16. In the method of securing one member to
a predetermined portion of a second member,
the steps comprising employing a jig device ca-
pable of holding the first member in a relatively
fixed position and in a manner to limit expan-
sion thereof by heat in any direction along a

predetermined plane, and also capable of sup-

porting the second member to compel expansion
thereof by heat in a direction substantially par-
allel to said plane; placing said members on said
jig device:; and applying heat to cause expan-
sion of the second member in said direction to
bring said predetermined portion to a position of
registry with said first member.

17. In the method of securing one member to
a, predetermined portion of a second member, the
steps comprising employing a jig device having
a recess for holding the first member in a rela-
tively fixed position, and also having means for
supporting the second member at spaced posi-
tions in unsttached engagement with said jig
device and to compel expansion of the second
member with respect to the first member upon
application of heat; placing sald members on
the jig device: and applying heat to cause ex-

pansion of the second member to bring it in the

proper position with respect to the first member.

18. A jig device for supporting a member and
an elongated member adapted to be secured at
a predetermined portion thereof to said first
member upon application of heat, comprising a
table portion for supporting the elongated mem-

ber adjacent an end thereof, and means ad-

Jacent said table portion for preventing expan-
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sive movement of said elongated member {12 one
direction upon application of heat, said jig ac-
vice having a recess of a size to seat and hoid
said first member in a relatively fixed position.
- 19. A jig device for supporting a member and
an elongated member adapted to be secured at
a predetermined portion thereof to said firsy
member upon application of heat, comprising
spaced parts for freely supporting szaid ciongatzc

member adjacent each end thereof in unattachec
engagement with said jig device, and means ad-

jacent one of said parts for preventing expan-

sive movement of said elongated member in one
direction upon application of heat, the otheyr
part having a recess of a size to seat and holc
said first member in u relatively fixed position.

EARL C. ECHILIN,
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