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1 Claim.

My mvention relates m general to the ﬂeld of
electrical transformers but more specifically con-

cerns a transformer adaptable to installations

“where ease of 1nterchangeat:»ilitsr or replacement
is particularly desirable.
~ Heretofore in apparatus employing transform-
ers in circuit with other electical devices it was
necessay to connect the transformer into the
circuit by first mechanically mounting the device
on a fanel with screws and/or rivets and then
effecting the required electrical connections by
soldering or otherwise joining leads thereto.
That is to say, the conventional transformers
employed were connected into the electrical cir-
cuit through wires emanating directly from the
coils or -through wires soldered or otherwise
mounted upon binding terminals thereon.

that the transformer and the f{ransformer
mounting be able to withstand severe stresses re-
sulting from jarring and other mecha.nical
effects such as vibration and the like.
Therefore, in order to prevent possible loosen-
ing of the transformer when it is plugged into

@ corresponding receptacle, I provide means for
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In installations where replacement is con-

stantly required due to burn outs, experimental
work, testing and the like, it has been necessary
to unfasten whatever mechanical mounting
means had been employed and to unsolder all of
the electrical connections to the transformer..

In radio apparatus or other devices wherein
the transformer has been mounted above a sub-
panel! and all electrical connections thereto made
beneath this panel replacement of the trans-
former would require dismantling the installa-
tion in order to properiy disconnect the wires
contained beneath this panel.

My invention comprises a transformer which
may be completely encased snd shielded in a
suitable container and which employs as ter-
minals a series of prongs which may be inserted
“ntc an approprigte socket. Thus my {rans-
former may be Instantly connected to or discon-
nected from an electrical circuit by simply plug-
zing it into a sbeket or vemoving it therefrom.

Elacirical connections to thie transiormer are
therefore indirectly made through the terminals
contained in the fube socket. Obviously the type
of transformer lends itself to standardization, in
that the various coils contained within the casing
‘may be connected to the terminals in a prede-
termined order. Thus, certain terminals of the
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securing the transformer to the panel chassis or .
other supperting members and thus eliminate

the possibilty of accidental dislocation or removal

thereof.

It is therefore an object of my invention to
provide a transformer which may be inserted or
“plugged” into an electrical circuit and removed
therefrom in a simple and expeditious manner
without the necessity for complicated or la-
boriotis connecting operations. |

It is another object of my invention to provide
for a transformer which employs a series of
prongs for binding terminals, disposed to be

- engageable with an ordinary prong receiving
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socket.

It is a further object of my invention to DIro-
vide a novel transformer casing which will com-
pletely enclose the transformer and which will

‘provide the necessary prong mounting terminals

for cooperation with a corresponding prong re-
ceiving and retaining socket.

1t is & further object of my invention to pro-
vide means for insuring a fixed relation between
my novel *“plug-in” transfoimer and the mppart«-
ing panel,

Thesa and other ob,;eets will become appa-rent
from the iollowing speelfication t&km i connec-
tion with the decompanying drawings in which:

Figure 1 is an exploded perspective view of the
transformer casing, mounting means and fasten-

. Ing means,

hase may always be employed for primary coils,

others for secondaries and this designation may

be standardized and theveby simplify the work
of those employing then. |
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The ease with which replacement may be

- effected makes my novel type of transformer
adaptable to most radio installations including
afireraft and marine radio apparatus.
for this particular type of work it is necessary

However .

Figure 2 is a perspective view of the base of
plug-in transioriner, ang.

Figure 3 is o cross sectional view taken through
the. center of the tmnsfermer mm mounting
means,

Figure 4 is 2 sectional view taken threugh the
transformer and llustrating a modification of
the securing Ineans, |

Figure b5 is & broken cross sectmnai view taken
through the center of the transformer indicat-

ing the method of mﬂunthg an iron core trans-
former.

The coils of my transformer wmch may be
wound unon an iron or air core are contained
compietely within a sheet material casing and a
base which provides the necessary circularly dis-
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posed connecting prongs, which in this embodi-
ment of my invention serve as the terminals for
the coils.

The sheet material container for the coils may
be similar to the outer container employed to
enclose the electrodes of an “all metal” vacuum
tube. However, the container which I employ
" for my novel type of transformer is a thin seam-
less can Il shown in Figures 1 and 3 which has
been drawn to a suitable size as required by the
coils and core.

Subsequent to the completion of the drawing
operation required for the can ff, I spin or
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otherwise fabricate an annular recess or other

type of indentation 12 which acts as a stop for

the base of the transformer as will hereinafter -

be more completely described. - o

As indicated In Figures 1 and 2, the base 13
of the transformer contains a plurality of cir-
cularly disposed connecting prongs |4 which
have been embedded therein during fabrication
or molding. The base itself may be a single
molding of some suitable insulating material
such as Bakelite or the like and contains the
integrally formed projecting guide 8% similar to
the guide employed to properly locate the prongs
of an ordinary octal type vacuum tube.

The base 13 and its associated connecting
prongs (4 are engageable with a corresponding
socket or receptable 16 containing a plurality of
terminals 17 electrically and mechanically en-
gageable with the prongs (4 contained in the
base |13 of the transformer.

Referring now to Figure 3 there is shown in
section, an assembled view of the transformer
casing {4, its associated base 13 and the mount-
ing means therefor. The base 13 is preferably
circular and is dimensioned so that it corre-
sponds with the inner diameter of the enclos-
ing can 11 and is slipped therein so that the up-
per circular edge 21 bears firmly against the
turned annular indentation 12,

Therefore the axial motion of the transformer

base 13 into the enclosing contsiner 11 is limited
to juxtaposition with the indentation 12.
sequent to the insertion of the transformer base
I3 into the enclosing container 11, the lower
edge 22 of the container is folded over as in-
dicated in Figure 3 to fixedly mount the base
within the container,
- Obviously, of course, the length of the cylin-
drical can |l allowed between the annular in-
dentation 12 and the lower edge 22 must be
greater than the axial length of the base I3 by
an amount sufficient to provide metal for a
strong bond between the base and the container
1.

Therefore when the base (3 is inserted into
the open end of can If and locked thereto as
indicated in Figure 3.the contents of the can
will be completely sealed and protected from
dust, moisture and other atmgspheric effects. If
the seal is made under sufficient pressure: or if
an appropriate sealing material is inserted at
the junction, the transformer msay be made sub-
mersionproof, and thus be particularly applicable
to marine or similar installations. Under ap-
propriate conditions and for special purposes,
the container may be made hermetically tight
or air may be exhausted therefrom.

The base 13, contains the plurality of prongs
I& which are preferably of the form indicated
by the sectional view of Figure 3. That is, they
may be hollow tubular cylinders of metal con-
taining a bead 23 to position them in the base

Sub-
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13 and flared at 24 to preclude possible with-

drawal therefrom. To ensure a rigid relation be-
tween the tubular connecting prongs 14 and
the base 13, these prongs may be molded directly
into the insulating material comprising the base
I3 and appropriate cores provided in the mold-
ing dies to allow for the openings 25 through
which lead wires from the coils contained within

the can Il may be drawn and passed through
the hollows of the tubular prongs I4.

The leads may be soldered or otherwise fas-
tened to the prongs |4 and during this process
the solder is allowed to completely fill or close
the openings 26 in order that moisture may not.
penetrate to the inner contents of the can I
through the hollows provided in the prongs for
the accommodation of the leads.

- The array of prongs I4 which have been em-
bedded in the insulating base 13 cooperate with
a receptacle {6, which again may have the form
of a conventional tube socket or connector which
provides means whereby electrical connections
may be obtained to the tube prongs |4 while per-
mitting the unimpeded removal thereof.

The receptacle 16 which I employ for my novel
type of plug-in, replaceable transformer is pref-
erably of the form indicated in the perspective
view cf Figure 1 and the sectional view of
Figure 3. That is, the receptacle comprises a
body of insulating material molded upon #*metal
lamination 31, and contains a plurality of cir-
cularly disposed terminals 17T designed to engage
the corresponding prongs 4. The metal lamina-
tion 31 provides means for mounting the re-
ceptacle 16 upon a panel in alignment with a
perforation therein of diameter large enough to
permit the unimpeded passage of the array of

" prongs |4.

The perforations 32 within the metal plate 31
allow for the passage of appropriate rivets or
screws which engage the panel upon which the
receptacle is to be mounted. The insulating
material which is contained above the lamination
3! functions to guide the receptacle 16 into the
perforation of approximately equal diameter

within the panel.
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The terminals (T as mdlcated in Figure 3 are
engageable with the tube prongs 14, and may be
of any form which affords positive electrical con-
tact and still allows sunple slidable removal
therefrom. --

In this embodiment of my device I have illus-

trated the terminal 1T as a flat metal member

forked at 33 to provide gripping means for the
tube prong {4. The resiliency of the metal bind-
ing terminal 1T is relied upon to effect proper
electrical contact between the tines of the fork
33 and the engaged prong 14§.

These terminals are inserted into suitable per-
forations 34 which have been provided while
molding the insulating material of the receptacle
ie. These perforations 34 are slots radially dis-
posed, and after insertion, the pinding terminals
IT are prevented from slipping ftherefrom by
twisting the metal projecting from the base of
the oblong slots 34, as indicated in the perspec-
tive view of Figure 1. The perforations 3§ at
the terminal 1T may mechanically engage a wire
from an external c1rcu1t and thus facilitate sol-
dering thereto.

The molded receptacle 16 is perforated at 37
to engage the projecting guide 1% on the trans-
former base 13. An additional indentation &1 of

- semi-circular cross-section or of other suitable

f

form corresponds with an integral axial protru-



2,343,675

sion 42 upon the guiding projection 1§ and thus
uniquely determines the position in which the

transformer base I3 may be inserted into the

receptacle 16 to engage the binding terminals {17.
This precaution is necessary to avoid intercon-
nection between a prong connected to a particu-
lar coil and a terminal on the socket which be-
longs in another circuit.

Ordinarily the transformer will remam in fixed
relation with respect to the receptacle 16 due to
the spring like action of the tines of the forks
33 and the frictional engagement thereon with
the prongs 4. However in airplane and marine
installations the transformer may be dislodged
“due to centrifugal, vibrational and other forces
- which may be developed.

- Therefore in order to securely mount the tra.ns-
former upon the panel of the apparatus with
which it is electrically interconnected I provide
‘novel means for employing the projecting guide
{8 of the transformer base {3 for a suitable rigid
support.

. In this embodlment of my invention I fabricate
a brass or other metallic plug 43 (see Fig. 3F

and insert it into the insulating material of the ::

transformer base {3. I may accomplish this by
molding the insulating material of the receptacle
{8 directly around the centrally disposed metallic
insert 43 or I may ream perforations 44 and 4%
" in the insulating material subsequent to its re-
moval from the mold and fit the metallic plug
43 therein.

-~ The metallic insert 43 may be turned or 0the1-
wise formed as indicated in Figure 3 and passes
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The screw 82 is then brought mw engagement

with the corresponding tapped perforation in
~ the metal insert 43 as indicated in Figure 3 and

the pressure developed at the surface contact 5§

will then preclude unintended withdrawal of the
transformer from the receptacle. |

Obviously the screw may be securely j:ositioned

‘with respect to the receptacle and the guide pro-

jection 16 of the transformer base by employing

a lock washer 56 of suitable dimensions and form,
as indicated in Figure 1.

- Should the head of the screw be sufficiently

large, a lock washer may well be dispensed with.

If the lock washer 86 or the head of the screw

52 is of conductive material, it is important that

it does not make contact with the terminals 11
and thus cause possible short circuits.

If the insulating material of which the t.rans- |
former base 13 and its associated guide projec-
tion 15 are fabricated is sufficiently strong to
withstand considerable stress the metal insert 43
may be dispensed with and the tapped per{oration
for engagement with the screw 52 may be formed
directly in the guide projection #5. -

In Figure 4 I have shown a modification of the
means for securing the transformer to the recep-
tacle and thus to the panel, chassis or other sup-
port. The modification illustrated dispenses with
the need for an additional screw and tapped
perforation.

" The metal insert 43 illustrated in Figure 3 has

_ been replaced by a metal insert 61 similar there-

through the protruding guide 15 in the trans- i

former base 13. The upper portion 46 has been
flared as indicated in Figures 2 and 3 in order
to provide the necessary mechanical support ana
the lower section is of a diameter which permits
its passage through the guide (9, as indicated in
Figures 1 and 3. The entire surface of the me-
tallic member 43 may be roughened or slofted
 to provide additional mechanical support if the
insulating material is molded about the mem-
ber 43.

An axial threaded hole 5t in the lower section
of the metallic insert 43 is engageable with a
small screw 52 which serves to irmly engage the
transformer base. The metallic insert 43 in the
transformer base when cooperating with the
screw 52 and the perforated insulating washer
53 provides the means for maintaining the trans-
former in fixed relation with its corresponding
receptacle regardless of the strains which may be
induced therein, .

- The assembled view of Figure 3 indicates the

method of mounting the transformer when 1t is
necessary to preclude the possibility of a jar or
other stress causing withdrawal from the recep-
tacle. The transformer base {3 is first “plugged
in” to the receptacle 16 so that the tube prongs
i§ make the proper electrical connections with
the corresponding solder terminsals 17. Foliow-
ing this operatmn the insulating washer 53 is
nlaced over the perforation 37 in the receplacle
so that a corresponding perforation 54 which has
been cut into the washer is in alignment with the
tapped hole 51 in the metal insert 43.

The washer 53 is of sufficient diameter to en~
sure surface contact between its base and the
base-of the receptacle 16 as indicated at %5 of
Figure 3. Of course, the washer 33 must also

~ be of a diameter which is not great enough to

interfere with the terminals IT circularly dis-
posed about the periphery of the receptacle 16.

Je
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to in the means for embedding it in the plastic
material employed for the base 13. That is, the
insert 6f has a turned or otherwise fabricated
shoulder 62 and may be roughened and .molded
directly into the base {3 or it may be inserted by
reaming accommodating perforations in the base.

Whereas the metal 43 insert in the embodi-

ment illustrated in Figure 3 extends axially

through the locating plug 1% of the base and is-
of equal length, the metal insert 61 extends

- through and is of greater length than the molded

plastic locating plug (5. The extension is suffi-
ciently great to provide space for the screw

B threads 63 which are angageable w1th Q corre-

G0
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sponding nut 64.
Thus when the transformer is plugged into re-

ceptacle 16 the screw threads 63 extend below

the material comprising the receptacle and in

order to lock the transformer thereat the washer

65 having a central perforation 66 is slipped over

the screw threads and the nut 64 is brought to
bear therewith.

The nut 64 is preferably of the self -lockmg type
in order to dispense with the need for a lock
washer 56. That is, the nut contains, embedded
therein, a fibrous material 6T which firmly grasps
the screw threads 63 to prevent possible undesired
rotation of the nut 64 accompanied of course by
the loosening of the transformer. - |

This self locking nut is of conventional design
and is therefore particularly well adapted to the
installation illustrated. The washer &5 is prefer-
ahly made of. insulating material to preclude
short circuiting of the binding terminals 171. If,
however, an ordinary nut is employed with the
embodiment illustrated in Figure 4, it may be de-
sirable to employ a lock washer similar to that
illustrated by 56 in Figure 1 and it is important
to preclude contact between this washer and the
binding terminals 11.

If it is desired to construct the transformer
about a base not necessarily similar to the stand-
ard octal base 13 illustrated in Figure 1 (as for
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instance a base not containing the guide projec-
tion 18) and if it is desired tlien to lock the trans-

former Into fixed relation with the receptacle it

will be necessary to place the tapped hole for en-
gcagement with the screw 52 into the body of the
base itself, and perforate the socket or receptacle
to receive the screw.

Also if it is desired to employ a socket which

is not as thick as the socket illustrated but is of
~ the “wafer” type, it will be necessary to substi-
tute, for the washer 83, a sleeve which fits over
the guide rod % and which projects to the under
surface of the receptacle and fasten this sleeve
to the guide in a manner similar to that illus-
trated for the heavier type of socket illustrated
in Figures 1 and 3. | |

-The novel casing and mounting means which
I have devised and herein jllustrated lends itself
readily to application to electrical or iron core
transformers. Thus in Figure 5 I have illustrated
a means for adapting an iron core transformer
to the casing illustrated in Figure 3. The lami-
nated or otherwise fabricated core Ti may be
rigidly secured in the casing illustrated between
the top 716 and the hollowed portion 13 of the
plastic or other insulating base 13. Thus, axial
distance between the internal flange 12 and the
top 16 of the sheet material casing Is prcdeter-
mined so that the core T will be rigidly support-
ed between the top of the can and the base 3.

The diameter of the can will of course be deter-
mined by the dimensions of the core 11 and the
transformer coils ‘12 which have been wound
thereon. The coils, of course, will be a function
of the particular type of transformer, its capac-
ity and application.

Leads 14 from the coils 12, of whlch two have
been illustrated in Figure 5, are passed through
the hollowed prongs 14 and are soldered or other-
wise securely fastened thereto at 15. It may be
seen that the novel design of my casing includ-
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This in combination with the various forms of
mounting means herein illustrated particularly
adapt this type of transformer to airplane and
marine radios or the like inasmuch as the con-
stant vibration to which this type of installation
is normally subjected will not impair in any
manner the electrical operation or the mechan-
ical support thereof. -

To replace the transformer after a’ cuil has

been burned out or when experimental work so

requires, it is merely necessary to remove the
screw 52 or nut 84 (if it has been necessary to
employ a locking device) and to slip the trans-
former from its binding terminals 7. Another
transformer may then be slipped in with a minij-
mum of effort and with no rewiring.

It is important to note that the device which
I have herein illustrated and described for lock-
ing the transformer of my invention toc a suit-
able receptacle may be employed without modi-
fication for the standard types of octal tubes em-
ployed in radio work.

Therefore it is apparent that many applica-

®ions and modifications will be evident to those

skilled in the art and accordingly I do not wish to
be bound by the specific disclosures herein above
set forth but only by the appended cla1ms

I claim: '

A transformer retaining member comprising a
metallic casing member having top and side walls
and a base, connecting prongs extended from
said base, leads within the container interconect-
ing the transformer coils and said prongs; a

- socket having a plurality of circuit connecting

30
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ing of course the location of the annular recess °

12 will provide a support for the transformer
within the casing which will not be subject to
the deleterious effect of vibration and jarring.

The hollowed portion 73 of the transformer
base 13 (illustrated in Figures 3 and 5) may be
molded to accommodate a particular type of core.
Thus the hollow may be of rectangular cross sec-
tion to position a rectangular core of the type
illustrated in Figure 5. |
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mezans each individually engageable with a prong;
means on the base of said transformer and means
in said socket for positioning said transformer
prongs in said socket with selected prongs inter-
engaged with selected circuit connecting means,
and additional means for securing said trans-
flormer container to said socket, said additional
means comprising a threaded opening in said
positioning means in the base of said container,
a corresponding opening in said socket, a screw
insertable through said opening in the socket
and engageable with the threaded opening in the
hase of the container, and 8 washer on said screw
engageable with the portion of the socket oppo-
site the base of the container.

FRANKLIN P. KENYON.
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