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‘Be it known that I, Jon~ NewBerrY Rmr'ﬁa
oLvs; a citizen of the United. States, resid-

" ing at Greenwich, in the county of Fairfield
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“and State of Connecticut, have invented cer-
tain new and useful Improvements in Tele-

hone-Switches, of which the following is a
ull; ‘clear, concige; and exact description.

“- This invention-relates to telephone switch-
“ing devi

s;-and more particularly to-switch-
devices of tHe ceoss-bar type such -as

mg

" disclosed in the Patent No. 1,131,734 of

March 16, 1915, in which connection between
two sets of conductors is effected by means
of scts of relatively movable cross bars in
which the two sets of conductors terminate,
The object of this inivention in general i

to improve the structurc disclosed in the

Patent No.:1,131,734 by reducing the size of

the strneture without, change in size or effi-
eieney of the operating parts of the device,.

“In aecordance with the general features of
this invention, the trunk bars are provided

~with terminal extensions on each side there-

of. and the bars carrying the line terminals
are . niotnted - upon opposite sided of said

‘trunk bars, - The displacement of any-trunk
- bar inthe provess of makinga ¢all will cause -
_a displacement of the terminals on each side

thereof into position te b engaged by the
14 faad . .

terminals of the line hay in which the calling

_line terminates. -The motor mechanisms for
Ceontrolling (hid miovement” of the line bars-

“are-motnted upon.opposite ends of the striv-
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ture: those for contiolling the movement of -

the Jine bars nponcone side of the trunk bars

. being mounted tpon - ane end of the strue-
pure. while those for-controlling the move-

Lanentof the line s on The oppesitd side of
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Cswileh with par
coliagin ~uelr ax

46 _operation of the device.

Abe trank bars are mounted npon the op-
posite enidbof the struetnre:

CFhe deawing i woperspective view of the
1% hroken away and a cireui
might be enployed in the

D Referrving to 4he drawing, b oond 2 desige

harte ened plates to whichsive seenyed kop amld
Chatton members Sand A4 Pivotadly mount-

ol Detwiey tie fop aid bottom members 3
ek e s By ench earrying, pigiily at-
acliod Cthereto, Dinsndated  &eips, 6,06, 6.

elerriied integrally avith ghese eontact strips

6,6, 6 and extending in opposite dirvections
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therefrom are terminal contact stiips 7. 8
and 9, these terminal contact strips being ur- 56

ringed at equal distunces along the ength of

the bars 5, 5. which will be hercinaftue re-
ferred to as the trunk bars, Pivotally sup-
ported in the end plates 1 and 2 and extend-
ing at right angles to the trunk burs 5, 5 ate 60
Tine bars 10, 10 constructed in o manner simi-
lar to. the trunk bars. with insulated styips
11, 11, 11 and sels of contact terininals 12,
13 and 14 ‘adupted in the operation of: the
apparatus to engage corresponding contuet: 85
terminals 7,8 and 9 of the trunk bars, There
will be one of the ling bars 10 for each level .
of contact termmipals 7, 8 and 9 of thé trunk
bars, and each Jine bar will carry as many
sets of contact terminals 12, 13 and 14 us 70

“there are trunk bars, Tn the genceral opera-

tion of the apparatus, one of the trunk bars
5 will normally be-displaced through a slight
angle, and the line bar 11, upon which- the
calling ling terminates, will be moved lon-- 75
gitudinally and laterally to cause a set of
its terminals 12, 13 and 14 to engage corre-
sponding terminals 7,8 and 9 of {he dis-
placed trunk bars; whercupon the trunk bar
will be released from- its displaced position 80
to return to normal, which will cause a pres-
sure to he put uppn the engaged contact -
terminals to hold thmn'ﬁrm%y in engage-
ment. . : T
The trunk bars

A, 5 -are normally. placed 86

Jinset position hy.ineans oft a setting mecha-

nism’ comprising. generally a rotatable sot
rod 20 provided with a plarality o spirvally .
arranged ping o projections 21, 21 50 ar-:
ranged that only one at o time may e ro- 90

Tated o engagément. witly g léver 22 ex-

tending from (he Tower end of a frunk bar
5. The rod 20 is adapled to be moved longi-
tudinally of the stricture by means of a
magnet 23, and rolated by means of o mag- 95
net. 24 throngh a pawl 25 and eatehel 26,
Fhe rotary movement of the set ghaft 20

“hrings one of the ping or projections 21 into

aposition where, upon the longitudinal move-

ment of the shaft 20, the pin o projection 100

21 will engage a lever 22 on its correspond-

g trimbk bar 5 to swing this bar to the left

nuninst Ahe tension of o ‘spring 27, where
thie ever 21 will he brought - into . engige-

ment with a tateh anember 26 wontroflad by 105
@ Lrip magnet 28, The movement of cach _
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of the line bars 10 is controlled by means
of an clectromagnet 30, (he energization of
which moves an armature 31 inwardly. The
armature 31 is in engagement with™ a piv-
otal extension of a line bar [0, and as it is
moved inwardly, moves the associnted line
bar 10 Tongitudinally. and a roller 32 mount-
ed on the side of said bar at the opposite
end thereof engages w eam projection 33
tmounted on the inner face of the end plate
opposite to that carrying he magnet con-
trolling a particular har. The engagenient
of this voller 32 with its corresponding cam
surface 33 causes an angular displacement
of the har 10 against the tension of a spring
3. When one of the bars 10 is thas dis.
placed, a set of the contacts 12, 13 and 14
will be brought into engagement with a cor-
responding set of contacts 7, 8 and 9 on the
displaced trunk bar.  The trunk bar with
s terminals thus engaged will be relensed
from its displaced position and rotate to
the right (o earey it unengaged terminals
out of position to be engaged by contacts
of another Tine bar, which may bhe subse-
quently operated while a cirenit is connected
through terminals of that particular bar,
The eyele of operation for the device of
this invention is practieally the same ns that
deseribed in the Patent No, LI3L734 and,
without tracing in detail the cireuit condi.
tions, is briefly as follows. At all times one
of the trunk bars 5 will be in a displaced
position. - Now upon the initiation of a eall
one of the line bars 10 will he displaced
longitudinally and angularly hy the magnet
A0 o bring a set of contacts thereon into
engagement with 1 set of contiicts on (he
displaced {runk bar 3. The longitudinl
movement of the bar 11 is sufliciont to earry
the unengaged terminals thereon bevond a
prosition where they can he engaged by the
terminals of subsequently displveed {runk
bars while the particular line bar is in uso.
The engagement of the terminals (2, 13 and
14 of the line har 11 with the {erminals 7,
8 and 9 of the trunk bar operates to offoct
a completion of {he eirenit for {he trip nmag-
net 28 individoal (o the trunk Dar, wherehy
the bar is released and returned 1o normal
position where its unengaged torminals are
ol of a position to he engaged by {ermi-
nals of others of the Tine hars 5 which may
he subsequently operated, The operation
of the trip magnet 28 completes a cireuit
for a relay 107 which completes a eirenit
through the et magnet 23, to eause the
tongitudinal movement of the shatt 20 to
seb-another trank bar 555 As the shaft. 20
returns to gormal position, a civenit is com-
pleted fora relay 1 which controls an in-
terrupler mechanisim 12 3w aivenit -with the
ngnet =L This cansesanngnet 24 (o oper-
ate and rotate the shafi. 20 to hring a pin
or projection 21 thereon into posttion to
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engage the lever 22 of an idle trunk bar §
upon the next longitwdinal movement of
the set shaft 20,

The terminal contacts 7, 8 and 9 upon one
side of the trunk bars 5 will be displaced in
opposite directions upon the displacement
of the trunk bav, and the line bars upon
opposite sides of the trunk bars will be moved
m opposite directions—those upon the front,
as shown in the drawing, being moved to the
left, while those upon the back are moved to
the right. Magnets for moving those shown
m {lic back will be mounte( upon the end
plate 2 in the same manner as those upon
the end plate 1.

By reason of the construction whereby the
trank bars are provided with terminals on
cach side, the same number of trunk termi-
nals can be provided on a bar half the length
formerly used, and by mounting the line bars
upon both sides of these trunk bais and lo-
eating controlling mechanism therefor npon
ach end of the apparatus, a strueture of the
same line and (runls capacity ean be obtained
with & much smalletind more compact struc-
ture than could be obtained with that dis-
closed in the Patent No. 1,131,734,

What is claimed is:
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I. Tn a switching mechanisim, a movable -

switching member, sots of contact terminals
located
switching member, and a plurality of mav-
able switehing members adapted to cooperate
with the several sots of terminnls on saia
lirst mentioned switehing member. )

2. In a switching mechanism, a movable
switching member, a plurality of sets of ter-
inals extending in apposite directions from
®aid mewber, and g pPlurality of movable
terminal carrying members loeated on oppo-
site: sides of sand switching  member and
adapted to eodperate with the terminals on
said switching membor.

A Tn o switching mechanism, a switching
metber, terminals extending in o hposite di-
rections {here from, nieans for dispincing said
switehing member angualarly to prepare the
terminals for connecfion, wofable terminal-
cnerying members  Joeatod upon opposite
sides of suid switching member, and. means
for controlling the engagement. of the ter-
winals of the (erminal cwreying membeor on
either side of said switching imember with
the corresponding tertinals on said switch-
ing metber,

b T a switehing mechanism, a plurality
of switching members, a plurality of cots of
teeminuls extending in opposite directions
therefrom, means for selectively displacing
said switching members to place the termi-
nals thercon in recepiive condition, a plural-
ity of movable bars located upon_opposite
sides of said switching members and extend-

ing at right angles thereto, a plurality of

sels of terminals on cuch of snid bars adapted

upon a plurality ofs sides. of saig’
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to coiiperate with a corresponding level of
ferminals on said switehing members, and

means for moving the bars upon opposite

sides of snid switching members in opposile
directions to coiperate with the correspond-
ing ets of terminals on said switehing, mem-
bers. '

5. Tn u switching mechanism, a support-
ing frame including end members and a top
and bottow member, switehing members piv-
otally supported belween satd top and bot-
fom members, a plurality of sets of {ermi-
nals extending in opposite divections from
aid switching members, a plorality of
switch bars pivotally supported in said end
members upon opposite sides of said switeh-
ing members and electromagnets mounted
apon said end members for moving =aid
switeh bars into codperative relation with
the terminals on said switching wembers,
the magnets for contraliing the movement of

the bars on one xide of the switching mem-
bers being mounted upon one ¢nd member

and those for controllihg the movement of

the bars upon the opposite ‘side of sald
switching members being mount ¢d: upon. the
oppusite end member. o
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6. In a switching mechanism, a switching ‘
member having terminals projecting from -

opposite sides thereof, switching bars hav-
ing terminals arranged to codperate with the
terminals on both sides of said switching
member, means for rotating said switching
member to place the terminals on both sides
thereof in position. for engagement by the
terminals on said switching bars, and means
for rotating a switching bar to engage its
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terminals with the positioned terminals on'

said switching member.

In witness whereof, I hereunto subscribe

my name this 18th day of May, A. D, 16,
JOUN NEWBERRY REYNOLDS.
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