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This invention relates to jack plugs for use in the plug
board or circuit connecting panel of an electronic calcu-
lating machine.

The principal object of this invention is to provide an
improved construction of the detent spring for the jack
plug.

A further object is to provide a jack plug with an im-
proved detent spring which may be inserted from the
open back portion of the plug

A still further object is to provide a jack plug with
an integral nose portion.

A well-known type of jack plug in present day use
comprises a tubular member having a separate nose por-
tion because the inner detent spring is of such a nature
that it must be inserted from the front of the tube, A
lancing is struck out of a tube towards the back thereof
so as to form an inner stop member for the spring.
Longitudinally spaced from the resulting hole made by

--the laneing is a second hole in the tube that is arranged
“‘towards the front end of the tube.

The detent spring is

v generally of; ha1rp1n construction with a short and a long

., hole in the front of the tube.

g. The.long leg is provided with a hook end that ex-
nds through the lanced-out hole in the back of the tube

rted into the board.  The short leg comprises an
‘outwardly extendmg ear or loop that engages into the
Consequently, the detent

‘ sprlng of -this known construction is inserted into the
- fronf end of the tube until it is seated by the ear of

. spring engaging within their respective holes.

/

i

the short leg and the hook end of the long leg of -the
The front
opizning of fthe tube is then sealed with a bullet-shaped
}zid plug. The conductor is inserted into the back end of

Ahe tube and is crimped thereto.

The presént invention involves a jack plug comprxsmg
a tubular member having an integral nose portion, an
open back portion, and a pair of diametrically opposed
openings in the tube of the plug for receiving a pair of
opposite ears on the inner slidably movable detent spring.
I have disclosed three modifications of the detent spring,
but they all include a wire-like construction of generally
hairpin shape. The legs of the springs are provided with
cutwardly extending ears which seat in the diametrically
opposed openings in the tube of the plug. There is no
inner lancing which acts asa stop member for the spring,
for this function is carried out by the cut-off end of the
conductor which is crimped in the back end of the plug.
The distal end of the legs of the springs are all formed
in a novel manner to insure a strong spring action for
the full life of the springs.

My invention will be better understood from the fol-
lowing description taken in connection with the accom-
panying drawing, and its scope will be pomted out in
the appended claims.

In the drawmg

Fig. 1 is a cross sectional view of a jack plug that
has been inserted into a plug board.

ad cooperates with the stop member when the plug is.

Fig. 2 is a view similar to Fig. 1 which shows the .

action of the detent spring while the jack plug is being
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removed from the plug board.

Fig. 3 is a view similar to Fig. 1 but showing a second
modification of the detent spring.

Fig. 4 is a view similar to Fig. 3 but showing a third
modification of the detent spring.

Fig. 5 is a cross sectional view taken on the lines 5—5
of Fig, 1. ’

Fig. 6 is a cross sectional view taken on the lines 6—6
of Fig. 3.

"Fig. 7 is a cross sectional view taken on the lmes 77
of Fig, 4.

The particular type of electronic calculatmg machme
to which the present invention applies is one in which
there is provided a fixed plug board containing ranks
and files of spring connectors and an insertable plug
board in which there are corresponding ranks and files
of companion jack plugs secured to this board. This .
latter board is arranged to be swung into engagement
with the first board so that electric contact is effective
between oppositely located connectors and plugs on the
two boards.

Referring in detail to the drawing, 10 represents an
insertable plug board of insulating material containing
ranks and files of circular holes of which 11 is a single
example. The jack plug embodying my invention com-
prises a hollow tube 12 having an integral nose portion
13, a collar member 14 located toward the back of the
tube to serve as a stop member against the face of the
plug board 10, and a ferrule portion 18 for receiving the -
end of the conductor 16 which is to be crimped to said
plug.

Banding clips 17 and 18 are formed around the end .
of the conductors 16. The clip 17 is formed around
the bare end of the conductor 16 so that the back end
of the tube is. completely closed to form a stop means
for the detent springs. The banding clip 18 is spaced
along the conductor 16 and over the conductor insulation-
to add strength to the connection and ‘also to prevent
the fraying of the insulation. .

The tube 12 has a pair of diametrically spaced longi-
tudinal slots 22 and 23 formed. near the front portion of |
the tube. These slots are spaced from the ‘collar 14 by
a distance slightly greater than the thickness of the plug
board 10. .

Referring now to the first modlﬁcanon of Fig. 1. and-
Fig. 2, it should be noted that the same elements i the .
different views are all identified by the same reference’
numerals. The detent spring 19 is generally of hairpin
construction with a U-shaped nose portion 24 joining a
pair of diverging legs 25 and 26.. Opposed ears 27 and,
28 of generally V-shape connect the diverging legs 25
and 26 with the converging legs 29 and 30, respectively.
Leg portions 2% and 30 converge unti] they engage each’
other along flat portions 31 and 32, respectively. The
distal ends of the legs of the detent spring 19 are formed -
outwardly as oppositely extending feet 33 and 34, re-
spectively.

The spring 19 is mounted in the tube 12 through the
ferrule end 15 of the tube until the ears 27 and 28 pro-
trude through the slots 22 and 23, respectively.- The
overall length of the spring 19 is shorter than the length
of the tube from the nose 13 back to the end of the cori- .
ductor 16 which is crimped in the ferrule portion 15.
The ears 27 and 28 have been earlier described as
V-shaped, but the legs of the V are of different lengths in
order to make it possible to easily insert the plug into the
board and to make it relatively more difficult to withdraw :
the plug from the board. This end is accomplished by
making the front leg of the V with a more gradual slope -
than the rear leg of the V. It will be understood that the
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more gradual the slope, the less effort is needed to force .

the ears into the interior of the tube 12 to insert and with-
draw the plug from the board.

. When. the end. of the plug is forced into.the opening: 11
in the, plug board, the long, slopmg surfaces, 35.and, 36. of
the ears of'the spring engage the edge of the circular hole
11. The resulting force applied to.thg spring represents
a small horizontal force and a large downward; vertical,
force so that by continually applying a force against the
back of the plug toward the plug board, the ears 27:and
28 will be depressed so that they- lie within the outer
circumference of the tube 12. Thus, the plug will easily.
slide into the opening 11 until the collar 14 strikes against
the outer surface of the plug board.: As soon as the. slots
22 and 23 pass through and: out of the hole. 11, the ears
27 and 28 spring outwardly and extend in thelr normal
locking position, which is. shown in Fig.:1, -

When this procedure. is reversed by applying a. pulling,
force to the back end of the plug, the short steep legs 37
and, 38 strike the edge of the c1rcu1a1 hole 11. The hori-
zontal components of the forces. acting against these legs
37 and 38 are relatively large compared with the down-
ward vertical components; therefore, the tube moves
backwardly so that the nose 24.is in engagement with the
curved end 24 of the spring, while the ears 27 and 28 are
being pinched into the slots by the edge of the hole 11
and the front wall portlons of the slots, Fig. 2 shows
the plug after the spring 19 has moved into. engagement
with the inner surface of the nose 13 and the ears 27 and
28 have been partially depressed inwardly of ‘the tube.

Therefore, it can be appreciated that when the plug is
forced into the board, the back end of the sprmg 19 bears
against the end of the conductor 16; and since the por-
tions of the ears 35 and 36 have a gradual slope, there are
large downward vertical components and small horizontal
components acting against the ears of the spring which
result in the easy insertion of the plug into the board.
In withdrawing the plug, the board reacts against the ears
of the spring and assists in pinching them inwardly of the
tube while the inner surface of the nose 13. moves into
engagement with the spring at 24. Then with large hori-
zontal components, actmg against the sloping legs 37 and
38 of the ears of the spring and small downward vertical
components, the ears are finally depressed inwardly in the
tube to enable the plug to be withdrawn from the board.

Turning now to the second modification of Fig. 3, it
will be noted that the position of the spring 20 is reversed
from the position of the beforementioned spring 19.
The detent spring 20 is also generally. of hairpin shape
with a U-bend 44 jojning diverging leg portions 45 and
46 which are provided with generally V-shaped ears 47
and 48, respectively, having steep sloping legs 57 and 58
at the back end of the tube 12 and gradually sloping legs
55 and 56, respectively. Extending from- the said long
legs 55 and 56 are converging leg portions 49 and 5¢
which, when the spring is seated within the tube 12 in its
normal locking position, are spaced from each other by a
slight amount substantially equal to the thickness of the
spring material.

When the plug of Fig. 3 is inserted into the circular
hole 11, the cars 47 and 48 cngage with the edge of the
hole so that a force is applied to the ears which tends to
depress them within the tube 12 and also to force the
U-bend 44 into engagement with the end of the con-
ductor 16. When the ears 47 and 48 are inwardly de-
pressed, the ends of the legs 49 and. 50 are brought
together so that they react against cach other to gradually
increase the resistance to the bending of the spring. It is
also somewhat easier to withdraw the plug of Fig. 3 from
the plug board because of the normal spacing of the ends
of the diverging legs 49 and 50. There is little spring
resistance to the withdrawal of the plug from the board
until the leg portions 49 and 50 engage and react against
each other. But by this time the short steeply inclined
leg portions 57 and 58 have been depressed inwardly into
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the tube so that they have a much smaller effective slope.
Therefore, less force is needed to withdraw the plug of
Fig. 3 from a plug board than the plug of Fig. 1.

Turning lastly to the third modification of Fig. 4, the
detent spring 21 is also generally of hairpin construction
and it has many of the features of the second modifica-
tion of Fig. 3. In Fig. 4, the spring 21 comprises a
U-bend 64 joining the diverging leg portions 65 and 65.
Generally. V-shaped ears 67 and 68 are joined to the leg
portions. 65 and 66, respectively. Each ear is provided
with a short, steeply sloped leg portion 77 and 78, respec-
tively, and gradually inclined longer legs 75 and 76,
respectively. The longer legs are formed into converging
leg portions 69 and 70, respectively, which are staggered
from each other so that they each pass beyond the other
and are provided with a reversely curved end portion:71
and 72, respectively. It will be noted that when the plug
is pulled outwardly from the board, the ears 67 and 68
of the detent spring 21 will be depressed inwardly of the
tube. 12 with very little resistance until the rounded ends
71 and 72 bear against the inner walls of the tybe 12.
From: that time on, the resistance of the spring will
increase. in a manner similar to that of detent spring 20
wherein the legs 49 and 50 engage each other to react
against the inner. depression, of. the ears 47 and 48. In
the third modification, of Flg. 4, the distal ends of the
spring 21 bear agamst the inner walls of the tube 12
rather than agamst each other. Othcrwxse, the actions of
the two sprmgs 20 and 21 are the same.

Fig. §.is a cross sectional view of the sprmg material of
Fig. 1 showmg that detent spring 19 is made of spring
stock of generally rectangular. form. Fig. 6 is taken
along the line 6—6 of Fig. 3 showmg that the material
of spring 20 is gerpera}ly of oval shape with a flat inner
surface of the spring. Fig. 7 is a view taken along the
lines 7—7 of F1g 4 showing that the spring 21 is of circu-
lar wire matenal It should be understood that any of
the springs. 19, 20 and 21 could be made of spring mate-
rial having any one of the cross sectional shapes of Figs.
5, 6, and 7 without departing from the present invention, .

Consequently, having described my invention of an im-
proved jack plug having novel detent springs, it will be
readily apparent to those skilled in this art that I hawve
provxded a jack plug of tubular construction whlch is
simple in desxgn and easy to manufacture at low cost 1
have also devised three modxﬁcatlons of detent sprmgs
to be used with said plugs each of which has a paiy of
opposite ears that gxov;de a positive locking means for \the
jack plug in a plug board. :

Modifications of this invention will occur to those
skilled in the art, and it is to. be understood thereforq,
that this invention is not limited to the patticular em-\
bodiments disclosed, but that it is intended to cover all *

modifications which are within the true spirit and scope \

of this invention.

What I claim as new and desire to secure by Letters
Patent of the United States is:

1. An electrical connector comprising a hollow cylin-
drical tube of one piece constructxon ha.vmg a rounded
front portion and an open back portion for recelvmg the
bare end of an electric conductor, and a pair of dia-
metrically opposed longitudinally extending slots formed
in the walls of said tube toward the fromt thereof, and
a stop member on the outer surface of said tube and near
the back thereof to, limit the movement of the connector
into a connector-receiving opening, and a longitudinally
symmetrical detent spring of generally hairpin shape slid-
ably mounted within said tube and having a pair of outer
V-shaped ears which protrude through and engage the
the end walls of said slots whereby when the connector
is' inserted into a board having a connector-receiving
opening, the connector is held in the board by the op-
posite ears of the said detent spring engaging behind the
back wall of the board.

2. A jack plug comprising a hollow cylmdncal tube
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of one piece construction having a rounded front. por-
tion and an open back portion for receiving the end of
an electric conductor, and = pair of diametrically op-
posed slots formed in the walls of said tube toward the
front thereof, and a collar member on the outer surface
of said tube and near the back thereof to limit the move-
ment of the jack plug into a plug board, and a longi-
tudinally symmetrical detent spring of generally hairpin
shape slidably mounted within said tube and having a
pair of outer V-shaped ears which protrude through and
engage the end walls of said slots whereby when the
jack plug is inserted into the plug board, the plug is held
in the board by the engagement of the back wall of the
board by the ears of the jack plug. =

3. An electrical connector comprising a hollow cylin-
drical tube having a rounded front portion and an open
back portion for receiving the énd of an electric con-
ductor, and a pair of diametrically opposed slots formed
in the walls of said tube toward the front thereof, and a
stop member on the outer surface of said tube and near
the back thereof to limit the movement of the connector
into a connector-receiving opening, and a detent spring
of generally hairpin shape slidably mounted within said
tube and having a pair of outer V-shaped ears which
protrude through and engage the end walls of said slots,
the distal ends of said spring being so shaped that they
act as fulcrum points which insure that the connector will
be held in a board having connector-receiving openings
by the engagement behind the back surface of said board
of the opposite ears of the said detent spring.

4. In a jack plug of one piece tubular construction, a
detent spring of generally hairpin shape slidably mounted
therein having in each of its legs an outer V-shaped ear
formed near the bend of said spring and opposite to
each other, slots formed in the walls of said tube to
accommodate the said ears therethrough with the said
ears engaging the end walls of said slots, while the distal

“ends of said spring engage each other along a short
Iength; thereof.

5. In a jack plug as recited in claim 4, wherein the
back portion of the plug is open to accommodate the
crimping of an electric conductor therein, and further
-'hereiI} the outer ends of the said spring are oppositely
bent so that they lie within a common plane and in con-
tagt with the end of the said conductor.

\ Ini( a jack plug of one piece tubular construction,
having & pair of diametrically opposed slots formed near
ones end thereof, this said end having a rounded nose,
thef opposite end being open so that an electric conductor
mgy be attached therein, and a detent spring of generally
h}gairpin shape slidably mounted within said tube and
Jiaving a pair of outer V-shaped ears which protrude
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through and engage the end walls of said slots, the
distal ends of said springs being arranged in contact with
each other and finally being bent in opposite directions
so that they lie within a commen plane, whereby when
the plug is inserted into a plug-receiving opening, the
detent spring siides backwardly until it abuts against the
end of the conductor attached to the plug.

7. In a jack plug of one piece tubular constriiction
comprising a rounded front portion and an open back
portion in which a conductor is connected, a pair of dia-
metrically opposed slots formed in the walls of said plug
and toward the front portion thereof, a detent spring of
generally hairpin shape slidably mounted within the said
plug with its rounded portion located near the back end
of said plug, the legs of said spring being provided with
cuter V-shaped ears to protrude through and engage the
end walls of said slots in the plug, the distal ends of said
spring being spaced from each other a slight amount
when the said ears are in their outermost position.

8. In a jack plug as recited in claim 7, wherein the
spacing between the distal ends of the spring is about
equal to the thickness of the spring.

9. In a jack plug of one piece tubular construction com-
prising a rounded front portion and an open back por-
tion, an electric conductor attached in the open back
portion of said plug, a pair of diameirically opposed slots
formed in the walls of said plug and near the front por-
tion thereof, and a deftent spring of generally hairpin
shape slidably mounted in said plug, the bend in said
spring being located near the back portion of the plug,
the legs of said spring being provided with cuter V-shaped
ears which protrude through and engage the end walls of
said slots, the distal ends of said spring being staggered
so that they cross each other whereby when the said
ears are depressed inwardly of the plug, the ends of the
detent spring move into engagement with the inner walls
of the plug.

10. In a jack plug as recited in claim 9, wherein the
ends of the said spring are provided with rounded ends
which are adapted to engage with the inner walls of the
plug.

References Cited in the file of this patent
. UNITED STATES PATENTS

2,191,297 Olson el Feb. 20, 1940
2,624,774 Cunningham oo Jan. 6, 1953
FOREIGN PATENTS
128,833 Switzerland o ovoeee Nov. 16, 1928
561,835 Germany weeeceeacecew-— Oct. 19, 1932
179,224 Switzerland v Nov. 1, 1935
64,979 Denmark Nov. 4, 1946



