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This invention relates to mounting assemblies for mini 
ature and sub-miniature electronic circuit components and 
apparatus, and more particularly to means for handling 
and mounting cores or bobbins of toroidal formation. 

In the utilization of toroidal magnetic cores in elec 
tronic equipment, such, for example, as computers, it is 
desirable, in order to save space, to employ the smallest 
available parts. Although it is generally known that 
very small magnetic cores require less power than larger 
ones, the use of exceptionally small or so-called minia 
ture and subminiature magnetic cores in modern elec 
tronic equipment has been delayed by the lack of proper 
mounting and packaging techniques. Magnetic cores 
presently in use generally consist of small insulating bob 
bins or spools usually of a ceramic material about the 
hub or center of which is wrapped a band or strip of 
magnetizable material. The wrapped cores are then 
treated in such a manner as to prevent deterioration due 
to moisture, rough or unusual handling or mounting 
stresses and strains developed during assembly. The 
smallest magnetic core bobbins presently capable of being 
wound by commercial machines are on the order of %' 
inside diameter. A /s' outside diameter bobbin is not 
only quite small for winding by means of presently avail 
able equipment, but it is also difficult and impractical to 
hold in the hand for manual winding. This latter diffi 
culty creates a decided time lag in the winding of such 
small cores. 
One of the decided advantages cf small magnetic cores 

is the electrical advantage of a low power requirement. 
in shift registers of 40 magnetic cores or bits the saving in 
power by utilizing the smallest diameter cores is consid 
erable over that required when using the conventional 
core of 38' inside diameter. 

|Each magnetic core is or may be provided with one or 
more toroidal electrical windings. Each one of these 
Windings in turn may comprise multiple strands of very 
fine insulated wire. The number of windings on any 
individual core is determined, in a large measure, by 
the electrical application in which it is to be used and in 
Some measure by the particular mounting structure em 
ployed. For example, where it is desired to employ mul 
tiple turn magnetic ccres wherein each one of the wind 
ings is individually separated or spaced from the other 
windings, it is necessary to provide a mounting apparatus 
adapted to receive the magnetic cores so that the wind 
iings may be protected from damage during the winding 
operation and yet be easily and efficiently applied. 

in prior magnetic core applications, the larger size core 
bobbins including their multiple windings have been 
stacked on a central shaft and insulated one from the 
other by means of suitable insulating material. The 
number of cores that can be stacked in this manner was 
limited by the space requirements in the equipment with 
which the electrical circuitry was to be utilized. The 
large size cores have greater power requirements and thus 
require many more turns per winding. Obviously, such 
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an assembly was generally bulky, difficult to assemble 
and service and had a relatively limited storage capacity. 

in those applications wh:re single cores have been 
utilized with plug-in mounts, the core and mounting ar 
rangements varied with the application and as a result 
standardization of the mounting assembly was practically 
unobtainable. - 

it is an object of the present invention, therefore, to 
provide an improved mounting means for small magnetic 
cores which overcomes these difficulties and solves these 
problems in a highly efficient manner. 

It is another object of the invention to provide an im 
proved mounting apparatus for magnetic cores utilizing 
the symmetrical alignment of the cores to simplify the 
application of electrical windings to the individual cores. 

it is also an important object of the invention to pro 
vide an in proved pluggable magnetic core assembly of 
standardized design having an enlarged storage capacity 
and wherein the advance or shift winding is easily ap 
plied. 

Other objects and advantages of the present invention 
will become more fully apparent from the following de 
tailed description when taken in conjunction with the ac 
companying drawings, in which: 

Fig. 1 is an isomeric view of a magnetic core assembly 
according to the present invention; 

Fig. 2 is a sectional view of the device of Fig. 1, the 
view being taken along the line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary schematic view of a magnetic 
core mounting assembly; 

Fig. 4 is a plan view of a fragmentary portion of an 
other and different magnetic core mounting assembly ac 
cording to the present invention; 

Fig. 5 is a Sectional view of the device of Fig. 4, the 
view being taken along the line 5-5 of Fig. 4; and 

Fig. 6 is a perspective view of a magnetic core body 
including toroidal windings such as is used in the mag 
netic core assembly of Fig. 1. 
A magnetic core mounting assembly in accordance 

with the present invention is illustrated generally in Figs. 
1 through 5, inclusive. Referring now more particularly 
to Figs. 1 and 2 of the drawing, there is shown a plug. 
gable magnetic core mounting assembly generally indi 
cated at 16, incorporating the improved mounting struc 
ture of the present invention and including as one of 
the main body members a substantially flat panel 2. The 
panel 2, which may be fabricated from insulating or con 
ducting material as desired, is surrounded and supported 
by a U-shaped handling member or frame 4. A socket 
engaging plug 6 is secured to the open end of the frame 
14 by Welding, soldering, or braising the plug extensions 
18-13 to the parallel side portions or arms of the frame. 
The pins 28 in the plug 6 permit the assembly 0 to be 
detachably engaged with a socket or other associated 
electrical circuitry (not shown), and the whole unitary 
assembly can thus be quickly and easily inserted or re 
noved therefrom. Lateral projecting tabs 15 on the 
panel 2 are received within complimentary apertures 17 
in each of the side arms of the frame 4. The panel 
is thus Supported in the plane of the frame. This type 
of fabrication is relatively inexpensive and easily as 
sembled. 
One or both surfaces of the panel 12 may be utilized, 

as herein shown, to support various electrical compo 
nents, such as the magnetic core elements 22 and the 
diode elements 24. Each magnetic core element may be 
of the conventional design hereinbefore mentioned com 
prising a ring shaped bobbin or spool of ceramic material 
having several turns of a band of magnetizable material 
Wrapped therearound and further having an axial bore 
completely therethrough. An example of such a mag 



2,823,872 r 

3. 
netic core component having three toroidal windings 
thereon is illustrated in Fig. 6. The invention is not 
limited to Such core design and it is understood that 
differently constructed core components may be utilized 
for different embodiments of the invention. Each diode 
24 is of conventional design including a central body 
portion and oppositely projecting conductive leads or 
stems as shown. It is also understood that differently 
constructed diodes may also be incorporated in structures 
embodying the invention. 
The diodes 24 are preferably mounted in spaced rela 

tion to one surface of the panel and transversely to the 
longitudinal dimension of the panel. This may be ac 
complished in the manner shown by supporting the stems 
of the diodes on two rows of upstanding terminal lugs 26 
arranged in parallel relation on opposite sides of the 
panel's centerline. As indicated in Fig. 2 a single row 
of terminal lugs 28 may be provided on the opposite sur 
face of the panel as a means for cross connecting wires. 
A separate transverse row of terminal lugs 30 may be 
provided on the panel adjacent to the open end of the 
frame and used to support leads 32 extending from differ 
ent components on the panel to the terminal pins 20 of 
the plug member 16. In this manner the cores and the 
diodes may be connected to the external circuitry. Wire : 
leads 34 also extend from the diode supporting terminals 
26 to one of the windings on an adjacent magnetic com 
ponent 22. 
A serious problem confronted in magnetic shift regis 

ters is the delay line effect, which becomes more notice 
able as the number of magnetic core bits are increased. 
Another serious problem is the handling and wiring of 
the magnetic bobbins or cores. These problems are alle 
viated by the magnetic core mounting arrangement of 
the present invention. The cores are mounted upon the 
panel in one or more rows with the axes of the respective 
bores extending parallel to the surface of the panel and 
in alignment with one another. The axial alignment is 
very helpful in the threading of common advance wind 
ings through the rows. Moreover, the cores may be se 
cured close to the surface of the panel and substantially 
protectingly within the plane of the frame 14. 

Figs. 1, 2 and 3 illustrate one desirable form of mount 
ing for the cores 22. The cores are secured to one face 
of the panel in two parallel rows extending along the side 
marginal portions of the panel and near the side arms 
of the frame. As shown best in Fig. 2, each core is 
positioned on a surface portion of the panel with the axis 
of its bore extending parallel thereto. The cores of each 
row are thus aligned end to end and any common wind 
ing therefor, such as the advance winding 38, may be 
threaded through either row of cores from one end to 
the other end. Several turns of the common advance 
winding 38 are shown extending axially through the bores 
of each row of core elements. 
leg of the winding. The return leg of the advance wind 
ing extends alongside of the row of core elements and 
preferably between the row and the adjacent side of the 
frame 4 as shown. The return path of the advance 
winding 38 is protectingly sheathed in a tubular cover 
member 40, which may be composed of any suitable in 
sulating material such as the conventional "spaghetti' 
tubing employed in the wiring of radio receivers. 
To provide a firm support for the core and to assure 

proper alignment by the assembler, it is preferred to pro 
vide the panel with a straightline groove for each row 
before the cores are assembled onto the panel. The 
grooves are milled in the surface of the panel along the 
lines where the rows of cores are desired. Two such 
grooves are shown at 42-42 in Figs. 1, 2 and 6. In order 
to form a firm seat for the cores, the grooves are given 
a cross sectional contour conforming to the exterior 
configuration of the core. In this instance where the 
cores are cylindrical in shape, each groove is given a 

This forms the operating 
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4 
ture corresponding to that of the cores. A firm secure 
ment for the cores, and one which can be easily handled 
by the assembler, is the use of cement. The latter may 
be deposited in the grooves just before the cores are 
placed therein. 

From the foregoing, it is clear that a multiple array 
of magnetic cores can be assembled on an insulating 
member simply and quickly, due regard having been 
taken for the circulation of air, the spacing of compo 
nents, and the orderly arrangement of the various associ 
ated electrical and mechanical parts. The interconnect 
ing leads 37 may thus be manually applied without any 
mechanical interference between adjacent components. 
The magnetic cores may be precoded, as, for example, 

by the dot notations 40 shown schematically in Fig. 3. 
Thus a plurality of cores and associated windings can be 
laid out before final assembly and the cores and other 
components such as the diodes 24 symmetrically arranged 
on the insulating support 12 with the various dot nota 
tions exposed to view. The operator, who may then be 
required to interconnect the various components of the 
assembly by soldering or otherwise, simply follows the 
prearranged dot sequence. This results in efficient, ac 
curate and rapid fabrication of the magnetic core mount 
ing assemblies and tends to avoid complicated set up 
procedure. 
Another embodiment within the purview of the present 

invention is the mounting means suggested by the views 
of Figs. 4 and 5. An insulating panel member 44 is 
mounted within a frame 46, similar to the panel 12, and 
is provided across one of its flat surfaces with a series 
of insulating flexible fiber clips or loops 48, the formation 
of which is best shown in Fig. 5. One or both surfaces 
of the panel 44 may be utilized to support the clips or 
loops. The two ends of each loop are brought together 
and are secured by any suitable fastening means, such 
as a pin 50, to the panel. Individual cores 52, lacking 
their respective toroidal windings, are captivated within 
separate loops 48 in spaced parallel rows along the side 
edges of the panel 44. 
As shown in Figs. 4 and 5, the clips 48 mount the 

cores 52 of each row with the bores of their axes ex 
tending parallel to the plane of the panel and in Sub 
stantial alignment with one another. Moreover, by this 
mounting arrangement the cores closely hug the Surface 
of the panel and are protectingly housed within the clips 
and protectingly guarded by the surrounding frame 46. 

Operating windings 54 for each one of the cores 52 
are then applied thereto so as to encircle each core in a 
circularly spaced pattern as shown. Various leads 56 for 
applying suitable electrical potentials to the windings 54 
are secured to separate ones of two parallel rows of con 
nectors or terminals 58 which are disposed immediately 
adjacent the cores 52. The terminals 58 may extend 
through the panel and be connected to the stems of diode 
elements 60 arranged in a row along the bottom side of 
the panel. A group of common terminals 62 disposed 
along the center line of the panel 44 provides additional 
connecting means for use with associated component cir 
cuitry. The core mounting assembly of Figs. 4 and 5 
provides a simple and rapid way for handling and mount 
ing small magnetic cores during application of windings 
thereto. When the cores are mounted in this manner, 
they may be pivoted about their respective fastening 
means 50 and raised to positions where the winding turns 
may be easily and conveniently applied, then repositioned 
for terminal connection of the stripped ends of the wind 
ings. In this fashion it is possible to insert new cores 
or to replace a defective core with a minimum of effort. 
Moreover, no other means of securement than the wind 
ing turns themselves are necessary for retaining the cores 
within their respective clips. 

There has thus been provided as a result of this in 
vention an improved magnetic core mounting assembly 

transverse arcuate formation having its radius of curva- wherein very small magnetic cores may be quickly and 
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protectingly mounted on panel like members with mini 
mum occupation of space. By arranging the core ele 
ments in rows with their axies in alignment and parallel 
to the supporting surface, it is possible to rapidly and con 
veniently thread common windings through the cores of 
each row. Thus the electrical windings may be more 
efficiently applied to each core. By staggering the cores 
of one row with respect to the cores of the other row, 
as shown in Figs. 3 and 4, the connections from one row 
to the other row may extend transversely of the panel 
without crossing one another. Where such connections 
would cross they may be located on the other side of the 
panel as indicated in Fig. 3. It is also possible to in 
terconnect the cores by means of other circuit components, 
such as diodes, etcetera, as a result of the symmetrical 
arrangement of the cores in rows on the flat surface 
of a panel. 
What is claimed is: 
1. A magnetic core assembly including, in combina 

tion, a relatively rigid panel of electrically non-conduc 
tive material, a metallic frame enclosing at least three 
sides of the panel and connected to the panel to support 
the same within the plane of the frame, the frame having 
a width greater than the thickness of the panel and rising 
to a height above one surface of the panel, a plurality 
of similarly formed axially aligned ring-shaped magnetic 
cores, means mounting the cores on said surface of the 
panel with the axes of the cores extending parallel there 
to and in substantially axial alignment with one another, 
individual windings on said cores, and a common wind 
ing for the cores extending through the cores in general 
parallel relation to said surface of the panel, the raised 
relation of the frame to said surface of the panel serving 
to protect the magnetic cores and windings carried there 
O. 

2. A magnetic core assembly comprising, in combina 
tion, a substantially rectangularly shaped electrically non 
conducting panel, a U-shaped frame having substantially 
parallel side arms, means supporting said panel in the 
plane of the frame and between the parallel arms thereof, 
at least one row of axially aligned ring-shaped magnetic 
cores mounted on a surface portion of the panel having 
the axes of the cores extending in axial alignment with 
one another and parallel to the surface portion of the 
panel and to the side arms of the U-shaped frame, and 
windings encircling said cores. 

3. A magnetic core assembly comprising a rectangu 
larly shaped electrically non-conducting supporting panel 
having one surface theerof provided with recessed areas, 
a U-shaped handle for the panel having the side arms 
thereof extending along the parallel side edges of the 
panel and connected thereto, the handle being of a width 
to extend slightly above said surface of the panel when 
said panel is supported therebetween, axially aligned mag 
netic cores seated in said recessed areas with their axes 
extending parallel to said surface of the panel, and wind 
ings encircling each core. 

4. A magnetic core assembly comprising a relatively 
rigid Supporting panel of electrically non-conducting ma 
terial having mounting tabs projecting from opposite edges 
thereof, a handling frame of U-shaped configuration hav 
ing a pair of side arms terminating in the open end of 
the frame, the side arms of the frame being provided with 
complementary apertures receiving the tabs of said panel 
to support the latter within the plane of the frame, an 
electrical plug assembly having a plurality of conductive 
pins associated with one end thereof, means connecting 
the plug assembly to the open end of the U-shaped frame 
in bridging relation to the side arms thereof, a plurality 
of axially aligned magnetic cores mounted on said panel, 
electrical windings encircling said cores, and leads con 
necting the windings of said cores to separate pins on 
said plug assembly. 

5. A magnetic core assembly comprising a supporting 
member of electrically non-conducting material, a handle 
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6 
for said supporting member, said supporting member be 
ing provided with recessed areas, a plurality of ring 
shaped magnetic cores seated in said recessed areas in 
end to end relation to one another and in substantial axial 
alignment with one another, windings encircling each of 
said cores, and a plurality of leads electrically intercon 
necting the windings on the magnetic cores. 

6. A magnetic core assembly comprising a rigid elec 
trically non-conductive supporting panel, a U-shaped 
frame for the panel, the parallel side arms of said frame 
extending along the edges of said panel and being of a 
width exceeding the thickness of said panel, a surface 
portion of said panel being provided with recessed areas 
along the side margins thereof, a plurality of annularly 
shaped magnetic cores mounted in a row in said recessed 
areas, the axes of the bores of the cores being in align 
ment with one another and extending parallel with the 
plane of the panel, electrical windings encircling said 
cores, and an additional winding common to all of the 
cores in the row threaded through the bores of the 
core of each row and provided with an elongated lead 
disposed parallel and adjacent said rows. 

7. A magnetic core assembly including, in combina 
tion, a relatively flat, rigid, electrically insulating member 
having at least one groove formed in a surface portion 
thereof, and a plurality of annularly shaped magnetic 
cores disposed in a row in said groove with the axes of 
the cores extending parallel to the surface portion. 

8. A magnetic core assembly including, in combina 
tion, a relatively rigid electrically non-conducting panel 
having a Surface portion thereof provided with a groove 
of arcuate cross Section, and a plurality of ring-shaped 
magnetic cores seated in said groove so that the axes of 
the cores are in alignment with one another and coincide 
with the axis of the groove. 

9. A magnetic core assembly including, in combina 
tion, a relatively rigid electrically non-conducting panel 
having a surface portion thereof provided with a groove 
of arcuate cross section, and a plurality of ring-shaped 
magnetic cores seated in said groove so that the axes of 
the cores are in alignment with one another and coin 
cide with the axis of the groove, and a common winding 
for the cores extending through the aligned holes of the 
COCS, 

10. A magnetic core assembly comprising an electrical 
ly insulating rigid member of substantially rectangular con 
figuration having the longitudinal side marginal surface 
portions thereof milled to form two parallel elongated 
grooves, one groove being adjacent to each side edge of 
the member, a plurality of ring-shaped magnetic core 
components of substantially circular cross section seated 
in said grooves, the magnetic core components of each 
groove having their bores axially aligned with one an 
other. 

11. A magnetic core assembly comprising, in combi 
nation, an electrically insulating member of relatively 
rigid material, said insulating member being provided 
with tab-like projections along at least two parallel edges 
thereof, a U-shaped handling member, the parallel side 
portions of the U-shaped member being perforated to re 
ceive the tab-like projections of said insulating members 
So as to support said insulating member in the plane of 
said U-shaped member, an electrical plug assembly having 
a plurality of terminal pins and adapted to receive indi 
vidual wires in each one of the pins, the plug assembly 
being secured to the handling member at the open end 
thereof, one surface of said rigid member being provided 
with a slot adjacent to each of its sides, the slot being 
cut to a depth of approximately half the thickness of the 
insulating member, a plurality of magnetic cores mount 
ed in each of the slots in rows end to end with the bores 
of each of the cores of a separate row in axial alignment 
with one another, and electrical windings encircling said 
COCS. 

12. A magnetic core assembly comprising a substantial 
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ly flat, relatively rigid electrically non-conducting panel, 
a plurality of clip-like elements formed of electrically in 
sulating material disposed in a row along one surface of 
said member, said clip-like elements providing substan 
tially circular clamping areas having their axes extend 
ing parallel to said surface of the panel and in substan 
tial coincidence with one another, a plurality of mag 
netic cores, each core being substantially circularly 
shaped, each of said cores being disposed in the clamp 
ing area of a different one of said clip-like elements So 
that the axes of the cores of each row are in Substan 
tial coincidence with one another, and electrical windings 
surrounding each core and each clip-like element within 
which it is clamped so as to securely fasten each core 
to its clip-like element. 
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