F. R. MoBERTY.
PERFORATED BLOCK FOR ELECTRIC CONDUCTORS.
APPLICATION FILED TEB. 27, 1908,

920,614. Patented May 4, 1909

[«
m
o
[
1
o

0 O S 9

it 0 395 8.4

3= 73

miad ANi0 AR N AN IR ERIN SN ISR GRS SESN 3]

TICITYCE Y TILY
A0 A A £ A Y B RN S

u T T
| u L 2 e 3 B
=~ - TTTY
- H -
g u "
al =
o H
=N M
I [ M




10

16

20

85

40

45

50

1]

‘Blocks for Electric Conductors.

“hole depargtely..or drilling a large nntber

‘Me of producing round loles, and even where
256

UNITED STATES PATENT OFFICE.

FRANK R. McBERTY, OF NEW ROCHELLE, NEW YORK, ASSIGNOR TO WESTERN ELECTRIC
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILIEI_N_DIS_.___._L,

PERFORATED BLOCk FOR ELECTRIC CONDUCTORS.

No. 920,614.

To all whom it may concern:

Be it known'that T, Fraxk R. MoBerry,
a citizen of the United States, residing at
New Rochelle, in the connty of Westchester
and State of New York, have made certain
new and useful Tmprovements in Perforated

My invention relates to a hlock h:l\'iug a
plurality of perforations therein in which
perforations electric conductors are adapted
to pass through and be suppoited by or
mounted npon the block the invention being
specially designed to effect the mounting of
e%ectric conductors in the form of pieces of
meial intended to serve as terminals of an
electrical switch, or other electrical device.

"Heretofore in producing a plurality of
holes in a block of insulating material for re-
ceiving electrical terminals it has been custo-
mary to drill the holes, either drilling each
ng of

at the. same tiye by means of a %al
y capa-

drills. This inethiod 1s, of course, on

thie holes are spaced sufliciently far apart to
‘permit gangs of drills to be used, is slow and

expensive. DBy meuans of my invention it be- |
comes possible not only to produce perfora- |
tions of a square or other non:circular form
in a block of waterial, but it is possible to .

produce a very great munber of such holes

with the minimuan amount of Iabor and at a |
minimuin expense. )
When a plurality ot perforations is to be
formeil i a block of insulating or other ma-
terial in decordatice with my invention, the
Block is provided with a sevies of grooves in
.one of its faces, and with.a series of grooves
in its opposite face extending at an angle to
the first mentioned series, and sufficiently
deep to intersect the inner extremities of the
series ou the other face. In this way a hole
having a shape deterinined by the angle of
intersection. of the grooves and Ly the con-
tour of the walls of the grooves is formed at
each point of intersection, and as many holes
are formed as there ave intersections. Thus
by cutting, or otherwise forming, fifty
grooves in one face of the block of material
and thirty intersecting grooves ow the oppo-
site face, fifteen hundved holes will be pro- .
duced. In this way the fifteen hundred hgples
are formed in a very small fraction of the
time that would be requirved to produce them

Speciﬂcatidn of Letters Patent.

by dvilling, even if a gang of drills were em-

Patented May 4, 1909.

Application filed February 27, 1908. Serial No. 418,126.

ployed; and the holes may be of any form
best audapled to fit the perforated block to
the use to which it is'to be put.

I1 the grooves are reciangular and extend
at right angles to each other on the opposite
face of the block the holes produced will be
square holes. By varying the angle of inter-
section of the grooves and the contonr of the
groove walls, holes of any form desiréd may
be produced at the points of intersection.

I will describe my invention more par-
ticularly Ly reference to the accompanying

“drawings in which—

IFigure 1 is a view of one face of a block
of mnaterial having a number of perfora-
tions formed in it in accordance with my
invention, and provided with a few of the

-ninber of electrienl terininals with which

it is adapted to be equipped: Fig. 2 is a
view of the other face of the block; Fig. 3
is a view of the upper end of the block illus-
trated in Fig.'1; Fig. 4 is a view of the right
hand end of the block shown in Fig. 1; Fig.
5 is a sectional view of the block taken on
Iine 65 of Fig. 3; Fig. 6 is a perspective

Cview of one corner of the block; Fig. 7Tis a

view Tooking at the top of a curved block in
which perforations ave formed in accord-
ance with my invention, for the accommo-
dation of a large number of etal punch-
ings forming the stationary terminals of an
clectiical switeh.

The use or application of my invention
which 1 have particularly illustrated in the
accompanying drawing, and which 1 shall
now describe, is that involved in the produe-
tion of supporting or mounting blocks for
electrical conductors, especialry electrical
terminals such as are employed 1n electrical
switches, aud in other electiical apparatus
where it is desired to locate a large number
of terininal pieces within a small space.
The form of terminal block illustrated in
Figs. 1 to 6, inclusive, of the drawing, con-
sists of a block 1 of insulating material —
such as hard rubber or insulating fiber—in
which a large number of holes 2 is formed
by providing the block with a series 3. of
grooves or slots.in one of its faces, and an-
other series 4 of grooves or slots in ils oppo-
site face, the two series exlending trans-
versely with respect to each other'and being
made of a depth suflicient to cause their in-
ner extrenities to intersect each other:’” As
shown, the grooves of each serics lie parallel
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to each other, and the two series of grooves = with "the curved surfaces of the block) in-

on the opposite faces of the block are ar-
ranged at right angles to cach other. With

this relation between tlie grooves, the per-

forations that are fornied ut the points of
intersection of the t{wo series are square, and

have a rectangular relation to each other. '

It is obvious that by forining the series of
parallel grooves on one faceiof tie block so
that it intersecls the series on the other face
of the block obliquely, ustead of ol right
angles, perforations can be formed of any
shape and saving any straight line felation
to each other desived. The arvangeaient
and shape of the holes can also be further
modified, if desired, by aKering the contour
of the walls of the grovves, and by employ-
ing other than the parallel relation illus-
trated between the grooves of the same se-
ries. As shown in the drawings, each
groove is so formed as to cause 1ts inper
walls to lie parallel to each other, and this
refer to employ.
In the particular terminal block illusirated
in Figs. 1 o 6, inclusive, there are twelve
grooves in one face of the block and eight-
een intersecting grooves in the other face, a
square hole being formed at cach point of
intersection of one of the grooves with an-
other. The number of holes is, of course,
equal to the product -of the number of
grooves on one side of the block into the
number of grooves on the other side, so that
in the particular block illustrated the total
number of perforations is twelve times
eighteen or two hundred and sixigen.

n Fig. 7 I have illustrated another form
of terminal block provided with perfora-
tions, in accordance with my invention, for
the accommodation of the terminal pieces
to be mounted in it. The terminal block
illustrated in IFig. 7 is of the same character
as that illustrated in Figs, 1 to 6, inclusive,

)

3

excepting that its surfaces are curved to lic’

in concentric ares of a circle, in order to
bring the inner ends of the terminal picees
that 1t supports into position to be traversed
by a movable terminal earried upon an arm
pivoted at the center of the are in which the
inner surface of the block lies. © The termi-
nal block of Ifig. 7 consists of a block 3 of
insulating material—such as hard rubber or
the like—having its surface curved into the
form of a segment of a cylinder, and pro-
vided with a series 6 of grooves in the inner
or concave surfnce of the block, extending

arallel to the longitudinal axis of the cyl-

mder, and a series 7 of parallel grooves on
the opposite or convex surface of the block
extending at right angles to the series of
grooves in the inner or concave surface of
the block. . As illustrated in the drawing,
the inner extremities of the grooves in the
outer or convex surface of the ferminal block

5 (represented by the dotted line concentric

tersecl the inner extremities of the series of
i grooves Torwed 1n the concave surface of the
block, and at each point of intersection a
siuare perforation of the terminal block is
“formed.  The other dimension of the ter-
minal block iHustrated in Fig. 7 is not
shown, but it will be understood that the
block may be made of any convenient width,
and may be provided with any desired num-
~ber of grooves in its outer ov convex surfac”
Ay illustrated, there are thirty-seven parai-
lel grooves in the inner surface of the block,
and if it be assumed that the outer surface
is provided with, say, thirty grodves, the
" total number of perforations formed will be
cleven hundred and ten.
Perforated blocks of the character de-
seribed are intended and adapted to support
electrical .conduetors, ov electrical conduct-
ing clements passed through perforations in
the blocks. ‘The particular forms of termi-
nal block illustrated in the drawings are to
he provided with a full equipment of con-
ductors or conducting elements in the form
of terminal pieces; but for the sake of sim-
. phieity in illustration only a few terminals

are shown mounted in each block. One form
of terminal piece which T have found it con-
venient to employ is that illustrated in the
i drawing, consisting of a flat metal punching
| 8 provided with shoulders ¢ and & narrow
© portion or tongue 10 at each end. One of
these terminal pieces is placed with its
tongue 10 prejecting through the terminal
block at each of the perforations 2, the end
of the tongne protruding slightly beyond the
front surface of the terminal block, in order
that it may be engaged by the movable ter-
minal of"a switch, or may be connected
with in any othér manner desived.- The
shoulders 9 in the forward end of each ter-
minal picce 8 rest against the bottom of the
groove in whiclt the terminal is mounted, and
thus scrve to limit the extent to which the
forward end can be caused to protrude be-
yond the face of the terminal block. 'The
terminals may be held in place in the termi-
nal block by means of insulating rods 11,
whickh are thrust through transverse series
of holes in the webs into which the rear sur-
face of the terminal block is divided by the
parallel grooves, and through registering
perforations in the forwird ends of the ter-
“minal picces. On account of the transverse
relation of the grooves on one surface of the
terminal block to the grooves on the other
surface, and. the correspondingly transverse
relution to each other of the series of webs
12 and 13 on the opposite surface of the

against lateral displacemnent, the webs on
each.surface of the blocl supporting the ter-
: minal pieces against lnteral displacement in
the direction o?lthe grooves on the other sur-
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face of fhE block:” "The terminal pieces are!
thus held securely 1 phsition, being sup-.
ported against lateral displacement gy the
{tansversely extending webs or walls of the
grooves, and bein%) prevented from length-
Wise displacement by the shoulders 9 and the
rods or pins 11. It will, of course, be under-
stood that the terminals mounted in the ter-

and nay be held in place in any convenient

The grooves, the intersections of which
sroduce the perforations of the terminal
lock, may be formed in a number of ways.

They may be formed, for instance, by mold-
ing them in the opposite surfaces of the
block of insulating material when itisin a
plastic condition. The method, however,
which I prefer to employ is to cut the
%rooves in the flat surfaces of the terminal
locks by subjecting the blocks to the action
of cutters in a milling machine. In pro-
ducing the terminal block illustrated in Fig.
7—wlvich is particularly adapted to accom-
modate the stationary terminals of the auto-
matic switch—I have found it convenient to
proceed as follows: A hard rubber tube hav-
mg dimensions, approximately correspond-
ing to the dimensions of-the cylinder of
which the terminal block of Fig. 7 forms a
segment is put on a lathe and bored out fo
the propeér inside_diameter.;: The outer sur-
face of the tube is then turned off to the
proper outside diameter, after which. the
tube is put on a milling machine and a series
of circumferential slots cut on the outer sur-
face to the proper depth by means-of a gang
of properly spaced cuttérs, as many slots
being cut as there are ¢ircumferential rows
of torminals to be accommodated. The in-
side axial slots are then cut, preferably ono
at a time, by means of an internal gear cut-
ter, these slots being cut just deep enou h
to ‘intersect the lower extremities f the
tyaunsverse slots on the outside of the tube.
The tube is then slit axially ifito segments
of the form illustrated in Fig. 7. The ter-
minal blocks shown in Figs. 1 to 6, ini(;,lusive,
of .the drawing are made, preferably; by
aced cutters.
first over one face of the block or plate of -
insulating material, and thén over the op-
posite face of the block or plate in a trans-
verse <irection, the grooves being cut_deep
ut their inner extremn-
1t is obvious that this method is ap-
plicable to the production of a plurality of
_perforations in a block or plate of metal,
which may then be employed a8 a mounting
cirical terminals by insulating
the terminals froni the bleck-by means- o
interposed insulating material. -
While my %nvven i

ties.

_ tion. is capable of ‘,exzéa,loy— :
rposes, 1t 18 0F pir:

‘posite face,

" to form openings,

_the block.

"of insulating material

“iitigles thereto in 1ts

o production of mount- }

e

ing, blocks for the terminals of electrical
switches, and I have illustrated such o ter-
minal block in my application Serial No.
118,126 filed Ieb. 27, 1908, and in this other

application 1 have claimed ‘the terminal

Llock in ¢ombination with other elements of
an autometic switeh,

1 claim: . , : :

1. The combination of a block having “a
series of grooves in one of its faces, and onhe
or a series of intersecting grooves in an op-
the intersection of said grooves
forming perforations through the block, and
electric conductors mounted in said perfora-
tions. .

9. The combination of a block of insulat-
ing material having a series of parallel
grooves in one of its faces, and a series of

parallel grooves in an opposite face, the in-
tersection of said grooves forming perfora-
tions through the block, and electrie con-
ductors supported in and passing through
said perforations. :

3. ‘A terminal .block, consisting of a block
of material having s series of grooves forme
in one of its faces, and a series of inter-
secting grooves formed in its opposite face,
and a plurality of electrical terminal pieces
extending through the block at the perfora-
tions produced by the intersections of the
two series of grooves.

4 A terminal block having a series of
grooves in opposite faces, said opposite
grooves intersecting to form openings, &
plurality of terminal pieces situated in the
openings, and means for determining the
position of the terminals longitudinally of
the openings. ’

5. A terminal block consisting of & body
of insulating material having a series_of
parallel grooves in one of its faces and a
second series of parallel grooves in its oppo-
site face, said opposite grooves intersecting
and. a plurality of termi-
nal pieces situated in the openings and bein
provided with shoulders codperating wit

6. A terminal block, consisting of a block
of insulating material having a series 0
parallel grooves formed in one of its faces
and a series of parallel grooves at right
angles thereto in its opposite face, said two
series of grooves intersecting to form a plu-
rality of square holes, and & plurality of
rectangular terminal pieces thrust through
the square holes in said block, said terminal
pieces being provided with_shoulders to fix
their position in- the block ‘with respect to

movement, in one direction.

"7, A terminal block, consisting of & block
) having a series of
parallel grooves formed in one of its faces
and, a series -of parallel %ro,ov% at- right
.opposite: facey

sories of grooves ingerses ting:to-form g plu-
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rality of square holes, and s luraht\y of |
w0  term Yieces thrﬁst through{

rectangular terminal ! 1
the square holes in ‘said block, said terminal
pieces being provided with shoulders to fix
their ‘position in the block with respect to
movement in one direction, and pins passing
through the block and engaging said termi-
nal pieces to fix the position of said terminal

ieces in the block with respec to movement
n the other direction. ' T

. 8. A terminal block, consisting of a block |

“f material having a series of ‘grooves in
one of its faces and d series of grooves at
right angles thereto in its gpposite face, said-

series of grooves on the opposite fices of the'|

block intersecting at their inner’extremities

-to form a plurality of. perforations, &nd

a plurality

gf terminal pieces .extending
through the

lock by the way of said e‘_r;
0}
tﬁé'grooyw on one side serving'to.hold said

. 920,614

terminals against movement in ome plane,
and the webs .constitut the Waﬁ,s“ of
grooves on the other side of the block serv-
inig to hold the terminals against movement 25
in the other plane. AP :
9. A terminal block, congisting of a block -

of insulating material having a series of
. parallel grooves formed in oné of .its facee
arid a transverse series of parallel grocves 3o
formed, in its opposite face, said two series

of grooves intersecting to form a- pluralif

of - perforations, a plurality of terminal
ipieces extending through the perforitions in -
-said. block, and means for fixing said ter- 35
‘niinal :pieces in position with respect to
lengthwise movement thereof. . P
S FRANK R. MoBERTY." -

> Witnesses ; .
-7 " NicuoLas E. KErRNAN,

Wriniam 'G. MocKnieaT.




