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To all whom it may concern:

Be 1t known that I, CHARLES E. BUELL, of
the city and county of New Haven, Sta,te of
Connecticut, have invented (,elt'un new and

~useful Imprevemente in Automatic Te]ephone

Exchanges, of which the following. is a speci-
fication.

My invention constitutes an 1mpwvement
upon that class of telephone -exchange ap-
paratus in which the operations of connecting
and disconnecting subscribers’ lines for oral

- communication, sen(]mcr and receiving calls,

&e., are perfermed entlrel_y by the eul}scrlbere
themselves through the intervention of auto-
matic meehamsm located at a central office,

and mthout the md of e(,ntml office attend--

ants. |
In Umted Sta,tes patent nlaetcd to M. D.

- and T. A. Connolly and T. J MeTlghe De-
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cember 9, 1879, No. 222,458, there is.disclosed
an mventlen hawngthe geeeral objectsstated
in view, and I have hereinafter described the

connection and disconnection of subscribers’

lines, sending and receiving calls, &e., as per-
formed with apparatus llke that ehowu In the

- patent referred to, that apparatus being, so far
a ‘as Tam aware, the first adapted to perform the -

~ operations mentioned entirely by automatical-
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Iy-acting mechanism at the central office. I
do not, hewevex, wish to be_underetoed. as lim-
iting wy invention to the special devices de-

scribed in that patent, as the general prinet-
ples therein setforth may be embodiedin other

tormsof devices; and myimprovement is appli-
cable to ’blltOm‘lth exchanges of any kind hav-
ing the general ehaleeteustle before referred

'to-—that is,toany exchangeapparatus in which
-any subseriber cenneeted to a central-office

apparatus may,throughthe automatically-act-
ing mechanism there placed, conneet and dis-

. - connect his line with any other for giving sig-
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nals, or for oral communication. As appara-
tus of this kind has been before constructed
and used a limitation exists to the number of

lines Whlch may be automatically worked

~ through the same automatie switch, it being
~ obviously impracticable to connect any very
large number of subscribers to the same auto-
“matic mechamsm, since the nuamber of cireuit-

ratio with the number of subserlbere
moreover, apparent that certain eperatlons re-.
quired in the switch-—as, for instance, that of
locking or cuttmg out all other eubserlbers

from the two in communication—ecannot be
performed with ease and certainty by the par-

ticular means-described in the patent if many
hundreds of lines are connected to the same

automatic switch. The design of my inven-
tion is not to improve the mechanism of the
antomatic switeh, but to make the use of such
a switch entirely praetleeble 1n large cities by
a special combination and method of working
a number of automatie switches in GODJLII]CtIOII'-
with & manual or hand switch of any desn*ed'

construction..

"My invention eoutemplatee the eubdluemu-
ecach of which em-

of subscribers into classes,
braces those subscribers enﬂ*an‘ed in special

aveeatlons, or among whom intercommuniea-

tion is more {r equentlv desired. To each class

I propose to assign a special antomatic ex- __
change-switch, the subdivisions into classes

being carried to any extent that may be found
conv Lnient in practice.

to which rum one or more circuit cemleetlous

In conjunction with
‘the automatic switches I use a mannal switch,

NEW JERSEY, AND

| connections required increases in geometrical 5o
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from each automatic switch, each circuit-con-
nection being provided at the manual switch

with the same, or practically the same, special

8o

apparatus employed "at the. stations et sub-

matic switches. As will be readily understood,

‘then, my plan contemplates making the man-
ual emteh one of the stations of every auto-

matic switch, and puts it into the power of any
subscriber te connect his line with the manual

connecting-switel in the same manner that he :

would eenneeb 1t to any other sabscriber’s line
in thesame automaticsection,while at thé same

{ime it enables the central- efﬁ(,e attendant for .
such manual switch to connect the manual

switch-board by means of the mechanism of the

‘scribers whose lines are connected to the auto-

QO

automatic switches with any subSenber ‘con-

nected to an automatic sw iteh in precisely the

same manner that any subscriber would con-

nect his line to another line, or to the line-cou-

| nection whlch runs to theman ual SWi beh board.
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1t will therefore be seen that my invention has
in view the following special mode of opera-
tion for a telephone-exchange apparatas:
Ordinarily each subscriber would connect
his line with any other line connected to the
same aufomatic switeh in the manner already
contemplated in the patent before referred to.
If it should happen thbat such subscriber de-
sires communication with a subseriber upon
some other .antomatic section of the system,
he would first place himself in communication
with the attendant at the manuval switch-board
through the circuit-connection running from
the automatic switch to the manual switeh in

precisely the same way that he connects him-.

self with any other subscriber upon his sec-
tion. The central-office attendant, having
learned the name or number of the subseriber
called for, would by means of the apparatus
located at the manual switch connect sach
switech with the line of the subscriber wanted
through the antomatic mechanism of that sub-
seriber’s section and the circuit-connection for
such section to the antomatic section, the op-
eration being performed in the same way as
that which resulted in the conuvection of the
subseriber calling with the manual switeh.
Both subscribers, being then connected to the
manual switch, are placed in oral communica-
tion by means of the manunal-switeh apparatus
in the ordinary way.

The system above debcrlbed as will be read-

“ily seen, is based upon the idea that the bulk

of the bLIbII]GSS should be done by the aunto-
tomatic switches, occasional connections only
being made through the manual switch, for

which latter the services of but comparatively

few attendants would be necessary, even 1n

very large cities or with very large exchanges.
When, moreover, it is considered that an auto-

matic switech of large size would require at
least the services of one attendant to keep the
same in order, the economy, so far as the num-
ber of attendants required is concerned, is
still more manifest.

Having nowdescribed the geneml puncuﬂes
of my 1nvent10n, I will proceed to describe In

~conneclion with the accompanying drawing
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one arrangement of the automatic switch and
themannal-switch apparatus and itsassociated

‘devices that may be employed.

The drawing shows dmgmmmatleallv two
automatic switches, each having subsecribers’
lines conneeted thereto and radiating there-
from, and one manual switeh with its sub-
scriber’s apparatus, connected in the present
instance by but oue wue with efmh automatic
switch. -

A and B represent two automati¢ central
switches, to each of which are connected fif-
teen radiating subsecribers’ lines, the lines of
each switch being those of a class of subserib-
ers to which intercommunication is generally
confined. I! representsthe common earth-con.
nection for the lines centermg in each auto-
matlc smtch

!
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At C is.indicated the subscriber’s apparatus
at & station upon line numbered 4 of switch
A, and at D similar apparatu& upon line 6
of automatic switch B.

The apparatus at C and D consists of de-
vices substantially like those of the patent re-

ferred to, and embodies a dial apparatus, the

face of which is indicated at IY, for produc-
ing the necessary pulsations, mtermptlons, or
Tmatlons of the current for operating or con-
trolling the movement of the mechanism In
the automatic switeh A or B, so that line 4
or line 6 may De placed in connection with
any other line in its own section; a telephone-
transmitter, the mounth-piece of which is indi-
cated at G; atelephone-recetver, 1'; a battery,
M B, the current from w lnch, through line

4 or 6 to.the switch A or B and to earth,
is controlled by the dial apparatus; and snit-

able mechanism within the box for reversing
the main-line battery for the purposes set forth

in the patent, and for switching the bell, the .

telepbone, and the battery into and out of
the proper circuits. As these devices may be
of the special construction and arrangement de-
scribed in the patent, or of anyother construc-
tion adapted to perform the precise opera-

tion therein deseribed, or of any construction
adapted to work a centml office connecting-
switch automatically so as to eonnect the lmc

with any other and discounnect it from the

same, it is not necessary to describe them in

detail.

H represents a manualcentral-office switeh-
board, and KX L apparatus substantially like
that at C D, K being placed in a connection,
16, from ELutomctth switch A, which connec-
tmn is joined to the appamtus of said switceh
in precisely the same manner as line 4 andall
the other lines, numbered from 1 to 15, while
Li is placed in a similar connection, 16, from
automatic switch B. Theconnections to earth
from the dial-boxes K I. are, as indicated,
through line-strips N N of the manual Swit(,h
and spring-jacks M M, into which latter may
be inserted the plug O of a tr ansmitting and
receiving telephone apparatus, I, of any ordi-
nary construction. This ﬁrranﬂement, as will
be readily understood, makes theuse of a tele-
phone apparatus for each dial-box X L unnec-

essary, and only invoives the removal of such

devices from the dial-box and the bridging of
the two points between whichare included the
telephone-receiver and the secondary of the
induction-coil, a sunitable switch being em-
ployed 1n K and L in place of the gravity or
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similar switch used at C and D, and the cir- .

cuit-connections and switch-points by which
the main battery oraportion thercof is connect-

125

ed in local circuit w1th the transmitter being

omitted.

C B is the battery corresponding to the bat-
tery M B at subseribers’ stations. 1t 18 con-
trolled in the same manner, and preferably by
the same apparatus, as that at C and D.

_ The boxes K and L are connected 1n multiﬁ

130
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R R represent lme conneetmg strips, Gy
means of which and the ordinary switch-

plugs the line-bars N N, or any other two line-.
“bars crossing said strlpe may be connected to-
. gether. -

- IO,

S S represent line- strips mth line-connec-
tionsleading to distant points,and V V ealling-

keys adapted to conneeb a betterj K B, tothe

. a SIgnal to the dlstent stations.

‘The line-strips N N have a pluo switch at
theirlower ends. When two line-stripsare con-

~ nected the plugs are withdrawn, thus break-
- Ingtheconnectionto ground. Dltherlme -strip

N may obviously be cennected with either lme
strip S S in the ordinary manner.

The general operation of an exchange thas

'  organized would be as follows: Under ordinary

circumstances each subscriber desiring com--

munication with another would connect his
live with that subseriber’s line by the auto-

matic switch common to them both. If the

 subscriberdesired to be connected to some other

30
g
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" The central - office attendant thereupon by

.._45
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‘Subscriber at C having informed the attendant

automatic switeh, as would be the case from
time fo time, the subsember desiring commu-
nication would connect his line with the line
running to the manunal switch. If, forinstance,
subseriber at C, line 4, of autematle section
A, desired to cem erse with subsecriber at
-D line 6, automatic scction B, the steps in

detell muld be as follows: Subserlber at C,

line 4, section A, first sets- automatic. smteh

A 80 ‘18 to cenneet lines 4 and 16, and gives

~ the signal upon bell or annunemtor of box K,
- the circuit then being through line 4, auto-'

matic switeh A, line 16, bell or annunciator of
K, line-strip N, Sprngeeh M, and to ground.

means of the plug O and spring-jack, inserts
his telephone apparatus into the llue, having
first cut'out the bell so as to connect line 16

“to the earth-wire 20, leading from box K, with-
~.out passing thleuﬂ'h the bell by means of the
~ switeh ordinarily: empleyed f01 that purpose.

The subscriber at C having connected his tele-
phone to line, the central-office attendant and
the subser 1ber are now in oral communication.

that he desires to be [Jl"l,CE(l In communication

- with a subscriber—say D in automatic sec-

6o

tion B— the attendant manipulates the dial

apparatus L so as to connect lines 16 and 6
throngh automatic switch B, and, after the
usnal bwnal and return signal, mey immedi-

“ately eonuect the two lmes 16 of K and L

through line-strips N N and a connecting-
strip, R, at the same time disconnecting both

- line-strips from ground Ly withdrawing the
- plugs at the bettem of the line-strips. The

cenneetmn stllp lme 16 of A lme 4 of A, end

" telephonic circuit is then from earth at D, line

6, switch B, line 16, box I, strips N N and

of it.

:ple arc to the battery C I3, Wl]lCll is thus made | to greund Iﬂ makmgthe conneetmn upon the
~ to do the workof two betterles It isobvious,.

‘however,thata separate battel,y mmht be used
for each box

manual switech the attendant may leave the
call-bell or annunciator of L in circuit, or may

put that of K 1into the circuit, so that when 7'0 -

subscriber at D switches in his battery for the
purpose ol restoring the switchesapparatas in
A to zero he will give a signal upon the bell or
annunciator of K or of L, and thus indicate to |
the attendaut that the lines 16 and 16 are to 7%

{ be disconnected upon the manual switch. This

bhaving been done, and earth eonnection of 16,
seetlou B, heung been restored, the ettend
ant thereupon switches in battery C B, and by

| meansof theapparatusin Lrestores the switch 8o

apparatusin section B to zero. Subscriber at
D merely restores lJlS station appaletus to its
normal condition. -

The apparatus is obviously capable ef use
in other ways, and the details of the various 8j
acts of signaling, switching, and oral commu-

nication may be varied. If a subsecriber of

an automatic section desire to be placed 1n

~communication with. a station or subsecriber

upon a line connected to S, (which, being only go
occasionally ealled into use, is not connected
to an automatie switch, but 1s equipped 1n the
ordinary manner,) the eonnectiou can be made
through a line - btrrp N, and a strip, S,in a
manner that will be readrly understeed 50, 95§
also, if a subseriber, or an office connected to a
strlp, S, desire to communicate with a sub-
scriber connected to A or B, the connection .
can be made through S _and N, the manual
switech having been first eenneeted to the sub- 100
scriber’s line wanted by manipulating the
proper dial apparatus at the manual switch,
The apparatus and connections for receiving:
calls from stations connected to S S are not .
here shown, but may be of any ordinary con- 105
struction and arrangement, These connec-
tions are also Intended as connections to a
similar manual switch wifth connecied auto-
matic switches, said switeh being located at

a considerable distance from that shown. 110

It is obvious that the manual switch may
be connected to.each automatic section by
several wires, so that if a subscriber on set-
ting the autemqtle switeh to one of said wires.
fails to get a response, thus indicating that 113
the wire is.1n use, he may turn his automatic
switeh ‘1ppalatus to the next connecting-wire.
The automatic switches and the mannal switech
need not all be located at the same place. For
instance, the automatic switchesmay be placed 120
at the eenter of isolated distriets to which |
certain classes of subseribers or lmeq of bu31
ness are mostly confined. |

I do not limit myself to any paltleular con- o |
struction of manual switeh apparatus, that 125 -
shown being intended only as a representa- =~
tion of any ordinary form. Other forms and
constm(,tmns may obviousl y be used in place -

Having thusdeseubed my inv entlon I claim 130
breddly—'
1. The eembluatlen of two or more euto
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matic switches, substantially such as. de-

- scribed, located at a central office, circuit-con-
“nections from each automatic switehto a man-

10

ual switeh, and apparatus in such circuit-con-

nections for operating the antomatic switches,

substantialdy as and for the puarposes set forth.
2. The combination of two or more auto-
matic switches, each constructed to allow any

subseriber connected thereto to automatically

connect his line with any other line upon the
same automatic switeh and a line or lines
from.each automatic switch toa common man-
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ual switeh, and apparatus at the manual

switch for operating the automatic switches,
as set forth, whereby any subscriber may con-

nect his line either to any other subscriber’s

line of his automatic section or to a line lead-
ing to the manual switch for connecting the
subscriber’s line with any other line-connec-
tion upon the manual switch.
CHARLES E. BUELL.
Witnesses: |
H. C. TOWNSEND,
W. E. CHAFFEE.
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