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To wZZ w?w:rn zzﬁ May concern: |
‘Be it known that I, Isa1AH H. I‘ARNHAM
resuflmcr at Malden, in the county of Mlddle-
sex a.rnd State of Massaehuqetts haveinvented
5 certain Improvements in Oentra,l Station

a Speuﬁeatmn
- My invention relates to appamtus for pro-
Vldn:m' at central telephone stationsa constant
10 supply of electricity for the purpose of send-
ing outgoing call-signals.
Its ob;] ect is to prov ide a completely saﬁus—_

ploymentof a number of powel-ﬂ*enera,tms in

tr 1butmﬂ* to the sev era,l switch-boards the-
eurrents of such generators; to arrange for
the substitution of a daplicate set of genera-

tors actuated by alternative power, in case
20 the original generators and source of power
should from. any cause become temporarily
unavailable, all necessary changes of the sev-

- eral circuits being likewise sunultmleouqu

and antomaucaﬂy effected; also, to prevent |
central station several medmm—-swed gener- 7:

| ators having conductors branching to dlﬁfer
ent portlons of the switch-board are prefer-
able to one or two Jarge generators connect-
ing with and supplymﬂ a]l sections of the

22 the contingency of operating the two sets of
generators “and the use of two sources of power
“unnecessarily or simultaneously and the con-
sequent expense and waste of energy; and

to provide that when the original power is.
| ;lbO&I"'{-[

30 temporarily inter 1'upted ]101.:1(36 of such inter-
~ ruption shall be given, to the end that pr'c:}per
action may be mken

In brief, my obgect is to make the use of'

. power-g wenemtms in telephone central sta-
35 tions as trustworthy and efficient and as per-

fectly under control, though located at a dis-
tance, as if each smtch-boa,rd section were

provided with a hand-generator, and to hedge
such use round by every po&:.sﬂ)le security, so

40 that-the chance or opportunity for failure is |

minimized to the fullest extent.
Formerly it was customary to provide the
several switch- board sections each with a

hand-generator, which the attendant of that_

45 SOthOll Was 1equlred to opera’re manually in
It has now, in -accordance

with the patent of C. L. Haskins , No. 299,926,

sending a call.

bearing date of June 3, 1884, become an al—

- most uniform practice in la,rﬂ*e exchanges to
50 prowde one. Or more maﬂneto-ﬁenerators for

‘suitable power.

‘side of the e:sohanﬂebuﬂdmn‘
power generators are employed for the de- 3 5
Calling Apparatus, of whmh the followuw 1s_ ;- velopment of calling-currents, the ha,nd—cren-
| ‘erators can be totally dispensed - with. - The
steam-power usually depended upon to drive
‘the power-generators is derived, ordinarily, =
1 from some ELdeGGHt fdctory, mill, or printing 6o =
‘' establishment, and is therefore G'euemlly at
rest during meal hours and at night, and of
factory system of apparatus, allowing the em- | course 1s hable at all timesto be temporarﬂy
‘interrupted. |
13 a single central station, and means for dis- |'adcpted to prevent sur-h a contingency the 65
1.cential station is liable to be left entirely des-
titute of a supply of “electricity for calling
§purposes
importance in the organization of a central
station that such a contmﬂency should never 70
‘OCCUr.
tive
generators.

-4 centr&l station, acmated by steam or other .
'These can be located wher--

ever most convemeut elther Wlthm or out-
WVhere the

Unless, therefore, some plan be.

it is consequenﬂy of par‘amount

To prevent 1t I employ an alterna---
source of poswer mul a dupheate Set of

Experience has demonstl med Lhat 111 & 1&1‘0 e

By providing a number of small gen- 8o -
erators, instead of relying upon one or two B

| large ones, a greater degree of uniformity -in

the current aaupphed to each section can be

‘maintained, and the danger of a too large
supply at certain per iods of the day is avmded 85

Moreover, in case of the tempormy dlsable-
ment of one or more ﬂ‘enemtors when a num-_ -

ber are used, there is no dannel of (31'1pp11ng
the entire SL::Lthll SO
~ In a central-station arr&nﬂement Whleh has 9o
been actually constructed, fmd which consti-- =~
tutes an embodiment of this invention, one = AR
| series of magneto-electric generators (511 for P

instance) are run by steam-power for the

oreater portion of the day, but are supple- 95
.mented by an equal number of other like

generators, formingan alternative and auxili-

;ary series of sources of electricity for use at
times when the steam is shut down. A small o
!dlstmbutmﬂ‘ SWltGh board 1s also prowded by Ioo :
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“operation.

‘means of which different SGULIOllb of the regu-

Jar switch-board may be connected at will

with either or: all of the several ﬂeneratms
‘and this distributing 51?113@1%1’)0‘11‘*(1 18 ﬁttedi
with devices for det ermining whether or not

- the: generators and their circaits are in pers-
- fect 01"(1013 and for equahzmﬂ resistance and
. .....current. . of the secveral
~+ Means are provided whereb} upon any inter-
ruption of the steam-power the water-motor
. may instantly be set to work, and the said.
~means are also ‘enabled to: 81111111’(&116011813:';
. and by the same operation disconnect the b
- cuils of the stopped. steam-actuated genera-
. tors and substitute for them the: (’311"(311113 COn-’
~nections of those operated by the water-mo-
- tor; which: motor: thereupon: becomes active.
SRR ngﬂly I have provided and have nowin. op-
. eration an automatically-working alarm actu-
ated only when the two sets of oenemtms are:
‘working at the same time, and necessarily de-
pendent upon their coaction, for the purpose:
of notitying the proper authomty that the:
steam-power has resumed operation, and that
25 it has therefore become his duty to throw the
- water-motor and the generators driven there-:
L ,by out of use. A %umlm alarm may be added:
. in the manner hereinafter described, which:
 may also afford a like notification: whenm er:
the steam-power shuts down, so that there
. may be no loss of time in star tmn* the water-|
~ motor and its generating: apphanees
 vide against the very remote contingency of |
 the fm]_ure of both steam and wa
i 35
. and pole-changer, thh can be e

find it eonvemcnt 1o add_a cal

nployed in
an emergency.

In the drawings which accompany and form
a part of this SpeGIﬁCcLLIOIl Figure 11is a dia-
gram showing the general arrangement of cir-
CllltS the bubs’mtutm g-switch bemﬂ , however,
for clear ness, shown in two plfmes as more
fully described hereinafter. Fig. 2 is a rep-
resentation, on an enlarged SCEﬂL of s0 much
of Fig. 1 as relates to the water motor, its
startmg apparatus, the switeh also operated
thereby, and the alarm apparatus designed to
give notice of the coincident or oontempom-
neous Opermlon of both sets of generators.
Fig. 3 is a front view of the dldl]]fl sending
appamtus shown in Kig. 2.
view of the &utomauc Sllb“-‘;tltﬂfll’lﬁ - switeh
shown diversely in Figs. 1 and 2. 1“10"8 o and
6 are respectively dldﬂldlnb bhOWlIl oanalarm
adopted for automatic operation upon and to
give notice of the interruption of the steams-
powel .

Referring first to Ifig. 1, R represents a set

of magneto- Genemtms T emblamnﬂ any de-

sired Immber the levoh Ing armatul es where-
of are driven tlnouﬂh the agency of belts

and pulleys therefor by a countersshaft G,

supported in bearings 19, the said counter-
shatt in tarn being driven by a belt 18 from
a steam-engine or other prime motor. (Not
shown.) These generators ‘are ordinarily in

ter-shaft F,

belts 1.
generator-cireults.:

other: fr ansversely.

To pro-

er power, 1.
ing-battery .

‘boards, (not %hown)

Fig. 4 18 a, detall'

A hke but totally independent |

413,276

It eomprlbe& verti-

At the in-

In the dmwnm& ﬂle holuoﬁtal ba,r“% 2 con- - .
| nect, by means of their serew terminals 3 .:111(1 SRR

n eet with wires 8, and these wires are the
conductors leading to the several main switeh-
and by them the call-
ing-currents developed by the generators are

distributed to the said switch- bo&rds and can
there by suitable and well-known applmnces
be directed over any line for the purpose of
attracting the attention of the subsecriber.
For the purpose of indicating diagrammat-
1cally this final distribution of the calling-
current feed-wires, I have shown in urcmt

with two of the said wires 8 keys K, which

may be understood as representing two of
the said sections of switch-board where the
sub-station lines are connected, the main tele-
phone-circuits being further 111chcater1 atone
of the keys K by a small switch K¢ showing
that at the said sections the e&llmﬂ‘ current

brought to the switeh-board by a &3111916 lead

S may be directed over any of the lmes [ by
turning the lever K? upon any of the studs
91 92 93 &ce., or by using any well-known
equwcﬂent dewce

By employing the switch-board A and va-
rying the position of its plugs any desired
generator can be connected with any par-
Llculm’* section. of switch-board, as the exi-
gencies of the service may requu"e Or several
Sw1teh-board sections may be connected to
one generator.

On the leftof theswitch-board A are shown

series 5 of similar magneto-generators sare
actuated by a water- motor D this being ena-':
bled to aect upon the 1*0tat111g ar m&tm‘e% and S
to operate them through the: intermediation - -
of the belt «¢ and- pulleys therefor, the coun-
and  the individual generator- =
Thlb counter-shaft also 1“6\‘01‘@"’88 o
?bed,l*mﬂs 19, and the motor and its dependent R
oen emtors are assumed to be ordinarily at o
Test and to come. into action only when ‘the
;&,temn-power and first series are stopped.
At the upper part of the drawings may be =
Seen thedistributing switch-board A whichis
loeated in the centr Ll station. SEERE
of any desired form or principle, and in the ==
present case a switch-board embodying the -
‘prineiple of the well-known so-called “‘Lewss o
commutator” is shown.
cal and horizontal meteﬂ bars crossing each
Fach of both series s
provided with a screw terminal for the at- =
tachment of wires, and the bars of one series
do not touch le%e of the other. R
tersections holes are bored through both for: = o
the reception of c,mmeetmﬂ-p]uws and when =~
any such plug is inserted it serves to unite RERREEREE
the bars of the two series intersecting each
other at that pomt thus uniting the wires o
- connecting Wlth tha partmularhm 1?011‘[31 and EEREE R
vertical bm. | |
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the wires 4, leading therefrom, with the gen- 1700
erators of one series or the other or- Wlth the o
; ngl(}‘Lhcﬂlﬁ el 'Ll"ld battery The ver tIC&]. bfng C

1, by means of their screw-terminals 7, con-
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several keys 10 one for zmd COLT e%pondmo' to |

each hOl‘lZOHb&l or generator bar. These are
adapted to be manucﬂly operated by buttons

9, and make contact when dem*essed with a

eommon contact piece or wire: 11, leading

" through a bell, buzzer, or other electro mag-
~netic almm 12 to an earth - conuectmug

These keys are normally open or retracted

- from the said contact-piece, and their funec-
TO

tion is to test the several generator-cir cuits

~for the purpose of anprommately locating

20

faults. When any of the said keys are de-

pressed, a current tends to be drawn from the
particular generator represented by the said:

key and 18 directed through the test device 12.
If any switch-board 'should fail to obtain a
calling-current from its own generator, it 18

easy to ascertain whether the ‘trouble be be-

tween the switch-board A and generator or
between the main telephone SWlteh board
section K and the switeh-board A, by with-

 drawing the pin or plug comleetmﬂ‘ the hori-

20
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. 'the first line being now represented by SiX-

- zontal and vertical switch-bars atAaud then
by pressing the key 10. If the trouble be

beyond, the current will pass at a normal
strength and operate the testing device.

be defective, the testing devme Wlll refuse to
operate or will respond feebly | |
At the base of each vertical bar 1 melude

‘a suitable resistance 5,1in circuit between the
| These re-
sistances may be connected in the cireuit of

sald bar and its screw terminal.

the generator leading to the switch-board or

may be shunted therefrom according as a.
plug p is inserted in or withdrawn from the -

sockets 6. In some of the said sockets the

plugs are shown as being inserted, wkile in
1 have found an
ordinary resistance-coil 11&*.?11:10" a magnitude
of about five hundred ohms 1:0 answer well.

others they are Wlthdlaw

The use of . the said coils is based upon the

- following facts: Assuming each of the gen-

erators-to develop a Sufﬁelent electro-motive

force to supply a current on the longest lines.
 with a suitable margin, as must be the case,:
it is evident that Wlth five hundred ohms 1’*6-]
sistance added to the main wire from which.
a group of telephone-line circuits are sup-
~plieda gr eater proportion of the total cu-rent,
is given to the long circuits, or those hmfmfr_.
a normal high 1esmtanee When the current is
being used on several lines at once, than would
‘be tne case were this extra resistance not
added, Inthelatter case,for instance,if one
1"esic-‘.tance of one hun-
"dred ohms and another of one thousand ohms,
and a call be sent uapon both simult Llleously,_
the shorter line will receive about nine-tenths |
of the current; but taking the same lines and
~adding five hundred ohms to that part.of the

line of a group has a

wenemtor circuit which 1s common to both,

hundred ohms and “the latter by fifteen hun-

dred ohms, if we ring on the two lines at the
same time tne ﬁrst lme will recelve 1e.5<3 thanl

series R all ‘have one of"

If,
on the contrary, the trouble be between this
point and the generators, or if the generator

two thn"da of the whole current It 15 ther*e—

fore decidedly advantageous in practlce, even
on the regular smtch-board lines, to add this
five hundred ohms to the circuit of the gen-
“erator when ecalling; but when both the 100&1 R
‘and long tr 11111{-1111@:5 are for any reason con- R
nected with the same generator, as they often - o
are temporarily arran ﬂ'ed this advanta e is

ceatly emphasized.
- Recurring to the ﬂenemtors, those of the
their terminals

7{_3 L
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orounded at G?, while their other poles are .

conneeted by wwes 15 to the members of one

geries of contact-points j of a circuit-chang-
ing switch C, to be more fully heremafter
'deserlbed The movable members b of the

said switech are' shown as being in contact

with the several points 7, and the said mem-
‘bersbeing themselves permanently connected

with the main-generator wires 4, it follows

that the ﬂ“enelators r of the steam -power-.

driven series R are shown as being in opera-.
tion for developing the ﬂfltch-board supply.
The substitute or motor-driven generators s
of the series S all, also, have one of their poles
grounded, and their other poles are connected .

'bv wires 17 with contact- ple_ees lc of the same.

mrcult-ehanﬂmﬂ' switeh €. |
It is to be ob%ewed althoun*h I ha\«e here

I'stated that one poleof ‘each genemtm of both -
series is connected to earth and the remain-

ing one only to the switch-boards, that I con-

_template also the appheatwn of th]S organi-
‘zation to metallic circuits, in. which case one

or more of both seriesof g enemtors would have
both poles dlgeonneeted from the earth, and
in lieu thereof connected by two wires—one |
from each. pole—in a mannerw ell understood, |

through the various instrumentalities to 13]1611‘
final destination at the section of sw1tc]1--
board where the two wires of the metallic

telephone-circuit terminate. ~ThisI have en-
deavored to indicate in the: dra,w:m s by the
pair of wires 13, which are- attaehed to the

1 horizontal bars 2 which are second and tlurd_ |
from the upper edﬂe of the switch-board A,

these being wires 1eadmn* from the two poles

of a gener: mtor and by the paired wires 3 and
the double key K3, attached to the two verti- .
cal bars of the
treme right.

md switeh-board at the ex-.
As a matter of fact, any or all
of the trulerators might be so &dapted for
memlhc circuits without affecting the organi-

zation of devices herein descrlbed ‘The elec-

trical connectionsof the s.:ud switch are shown -

at(/, Fig. 1, and a vertical cross-section show-.

ing 1ts mecha,medl operation is shown at C at
the right of the said figure, two views in_ the
same. ﬁﬂ'ure having been made necessary by

80
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the dlfﬁCU].t} of showmw the electrical and me-

chanicalfeaturestog eth eT.

erator- 011"0111’(‘3 when one. set of gener ator
ceases to work and when the other beﬂ*ms

Tts manifest fune-
_131011 is to change the (301?1116(3121011‘5 of the gen-

1:30"'

Reference may also for this cu*cmt—-ehann*mn* .

switech be made to Figs. 2 and 4. A bar of

nen-conductm o mat erlal at, pwoted 111 bmeket—-




bearings ¢, serves as a movable support for a
number of spring-tongues b, one for each of

the main generator- cireuits which lead to

the distributing switch-board, and the said
tongues constituting the movable part of the
circuit-changing switch C are each connected

- with one of the horizontal bars of the said

10

20
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35

40.

45

50

-of the same building.

distributing switch-board by means of the
wires 4. The free ends of the spring-ton gues
extend between upper and lower contact-
pleces 7 and %, those of the upper set 7, with
which the spring-tongues are normally kept
in contact by springs v, being, as already de-
scribed, the terminals of the wires 15, leading
from the power-generators of the set R, while
those of the lower set & form in like manner

the terminals of the alternate generators of
the set S. The entire apparatus may be

mounted upon a convenient shelf I, which may
serve also as a support for a portion of the
starting apparatus of the alternative genera-
tors. - B

In the operation of this entire system it is
especially convenient thatthe said alternative
generators shall be located at a point suffi-
ciently near the central station to be abso-
lutely under the control of the person there
in charge. I have in practice placed both
sets of generators near together in the cellar
of the central-office building, where, also, is
placed the circuit-changing switch C. The
distributing-switch A, the test-instrument 12,
and an alarm-bell B, the function whereof
will presently appear, are, together of course
with themain telephone-cireuit switch-board,
preferably placed inthe operating-room,which
may be and ordinarily is in an upper story
There is also located
in the operating-room a lever h and drum H,
operated thereby, supported on a wall-bracket
1, and this lever, raised to the position shown
in dotted lines or lowered to the position
where 1t is shown in solid lines, serves to
start or stop the water-motor. The water-
motor D is Ted by the pipe q, and its supply
1s contracted by the throttle-valve lever ¢,
as in Figs. 1and 2. Connected with the main
starting-lever /°, which acts upon the throttle-
lever by means of a link n, is a rope, cord, or
chain e, fastened to the periphery of the drum
above, which rope conveys the motion of the
sald drum to the throttle-valve; or,if thought

- best, a short rope may be used near the drum,

55

60

while a rod may be employed at the lower
extremity of the rope, being articulated to the
starting-lever I°. A counterbalancing-weight
w and cord z may be arranged to co-operate
with the starting apparatus. A short bar or
board d is rigidly affixed to the pivoted
tongue-supporting bar ¢ of the circuit-chang-
ing switch C, and projects forward over the
sald tongues, forming a bearing for the springs

- v and backward therefrom, constituting an

- capable of yielding before any damage could |

appliance for moving the same. - To the end

of this is attached a spiral spring f of suffi-

cient strength to overcome the springs v, but

an

- at once,.

413 276

| be done to the automatic circult-changing

switch C by reason of its spring-tongues be-
ing too forcibly pulled against the contact-
pleces k&, so that while the length of motion
of the rod or rope e is properly set to operate
the motor - valve the automatic switch C is
also controlled by it without the necessity of
giving it the same length of motion. Thus
1t will be seen that the act of starting and
stopping the water-motor D, and the gener-
ators s actuated thereby, also makes the
necessary change of circuits, transferring the
main generator-conducting wires 4 from the
generators = to those marked s, and vice
versa. | | | |

In the majority of cases no signal is re-
quired to notify the attendant in charge of
the operating-room of the stoppage of the
regular power-generators 7, since they usu-

ally stop at regular meal-hours and at night,

and when so stopped it becomes the duty
of the attendant to start the water- motor
Experience has, however, demon-
strated that a signal is necessary whereby
the attendant shall be apprised that the pow-

er-generators, after being stopped, have re-

sumed operation, so that he shall promptly

i

shut off the water-motor and the generators
driven thereby; for it is obvious that it is
useless for the two sets of generators to be
working atthe same time, and extravagant to
use the water unnecessarily, and I have de-

vised an apparatus E, which automatically

announces that the regular power-generators
have resumed operation. It depends, upon
the concurrent and simultaneous operation of
the two sets of generators, or, more acecu-
rately, upon the operation of one set of gener-
tors and the motor mechanism of the other,
and will now be deseribed. o |

F is the counter-shaft of the water-m otor D,
and revolves at a comparatively high velocity,
being driven by the belt . From a small
pulley on this shaft motion is communicated
by the belt «?® to a larger pulley fixed on the
shaft 31. The said shaft carries a worm 29,
whichimparts a slow motion to a worm-wheel
20 1n the direction of the arrow.
I1s hung upon a stud 21, fixed to an upright
standard, to which, also, other -necessary
working parts are secured. On the face of
the wheel and extending outward is the op-
erating-pin 24, and in front of the wheel 20 g
pendulum or weighted rod 22 is suspended
from an overhanging post 25. This pendu-
lum is so adjusted in relation to the wheel 20
and the pin 24 that oneach revolution of the

wheel it is forced to one side by the pin, and

when released makes one or two vibrations.
Near the top of the pendulum-rod is attached
a flat and moderately stiff contact-spring 26,
which normally stands just out of contact
with a fixed contact-point 27, which, as shown
in KFigs. 2 and 3, is mounted on the standard
23, but insulated therefrom. The motion of
the wheel, as indicated by the arrow, carries
the pendulum and its contact still farther

"T’his wheel
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away from point a7. ]33? refefenee to Flg 1
it will be seen that the said contact-point 27

is in permanent electrical union, by means of

- wire 16,with the wire 15 -of some one of the

(e

steam-power generators r.

The pendulum 22

~is'inlike manner connected either directly or

through the standard 28, by means of wire

- 14, with one terminal of the electric bell B in

IO

- tor,
water-motor and its generators are in motion |
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It is not new per se, having been already de-

the operating-room; the other ‘[el mmal of thlS
bell being e;munded

It will be observed from the foremuw and
from the drawings that the wheel 20'is in con-
stant motion during the use of the water-mo-
and it is therefore evident that if the

while the steam-generators are at rest there
will no signal be given upon the bell, though
the elerm eppmatue is movmg,aq no current
can be supplied to the point 27. = It 1s equally

obvious that with the steam - ﬂ*enelatms in.

motion and the water-motor at I'est no alarm

will be given on the bell, for in this case,
“while the contact-piece 27 is connected With

an active source of electricity, the pendulum
18 at rest, and therefore no circuit is com-
pleted between the generator and the bell;

but with both steam and water power in op-
eration at the same time the current is sup-
plied to the contact-piece, and the pendu-

lum periodically swings, closing the circuit

‘through the alarm-bell, for a moment at a

time, once In three or fom minutes, depend-
ing upon the speed of the wheel -20. Thus
an eutomatleally—opel ated signal is provided
which is so arranged that a eenstant loud or
annoying -alarm will not be given, while it is
remarkably efficient, in that it- is Sounded not
only once, but repeatedly at intervals until
the super flous power.is shut off. Further-
more, the apparatus arranged as described
e:ieetwel} insures that the pend ulum-contact

“can never be left in permanent contact with

the fixed contact 27, as might easily happen
were the pendulum- forced by the wheel-pin
toward instead of away from the fixed con-
tact, and it thus becomes immaterial in w ha‘r

Pos 1t10n the wheel 20 may stop.

As already stated, an alarm to 11’1dleetethe

- stoppage of the 1eﬂulm generators = is not
In some cases, however,

usually necessary. -
it may be required, and to this end_ I have

combined such an alarm with the foregoing |
devices, as shown in-Figs. 5 and 6.

| The plan
delineated in Fig. 5 18 preferred by me, as
being quite 111dependent of manual control.

~ seribed in Letters Pa,tent 1esued to me Sep-

- 00

- tember 30, 1884, No. 305,747,
~ nation (dS shown herein to 1310(1uee a defi
result) with other metl umentelltles I bellev‘e] -

‘but its (‘Oll’lbl-
nite

to be quite new.

In Fig. 5 most of the detells ar e, inview of
what hes gone before, self-explanatory. -

F 1s the counter—sheft of the water-motor,

“and G the shaft operating the steam—drwen
generators, the power being conveyed there-
0. by the belt 18 1 a,fﬁx te the eutomatlc |

o ) r

o 413_.;_2'767

‘ating-roomn, and a battery B,
tactis nor m.:ﬂly closed.

ward to shut o

swﬁch ¢ an extra qplmo a and ﬁ*-:ed eontaet

7%, and include these in a local a,la,lm—cn cuit,

including also a bell B? located in the oper-

The switch-con-
The wires 36 and 37 of

70

thislocal circuitlead to epomt nearthe power-

cgenerators, and the circuit 18 there held open
duri ing the. operation of the said generatorsby

a cwemt-eonuoﬂel 40 41, actuated by a cen-

of which is fixed, while the other is attached

75

| trifugal governorJ. Thlb governorisoperated
by a pulley and belt drn en by the counter-
shaft G. Two fairly heavy balls 45 are fitted
upon a flexible but strong hoop 46, one side.

8o

to a rod 47, shdmﬂ' easily in one end of the

hollow shaft 42, this being revolved in bear- -

ings 44.
eontaet—pomt 41, and is adapted, when the

‘machinery stops to come into contact with a
second point 40, supported upon an insulated
standard 49. When -these two points touch, -

The end of the shaft 47 forms the

on the stoppage of the machinery, the (311011113 S

will be closed and the bell will ring, notiLy-
ing the attendant in the operatmﬂ*—-roem to

_91‘?-?':' o

Staat the water-motor, and as the automatlc |

switeh C 18 operated by the same motion itis. =
evident that the local &1&1111-(311011113 will - be'

95
~"When, on ﬁ

thereupon opened at the -pomts o’ and 77

The bell will then cease ringing.

the contrary, the maehmely St&l ts, the bells“ o

| swing apart, retract the shaft 47 into the

'outel shaft 42, and open the euemt onee
.. — IOO_-

6 shows a modified a,uenﬂement In'- N

more between 41 and 40.
Fig. 6

this case the wire 37 of the local circuit ter-

th ereupon given.

It will be. evident that 1t is by no meens]
| essential that the main power or regular
‘generators 7 shall be located in any p&ltlell- B
lar position with reference to the opemtlnﬂ*-_; e

| room, and that, if convenient, they may be .. =
15

some distance thel ofrom, all thet is required

‘being that their wires 15 must extend to the
'eutonmtm switch C, that one of the said
wires must branch by a wire 16 to the alalm_ T

device E, and that the automatic switeh C
must be so arranged that it can be operated,

motor.
tions of the wires 14 end 16.in IFig. 3 may be

‘mis.ates in a contaet-spring 34, within range -
of the main-valve handle of the eteem-enwme S

The metal of the said handle 35 is conuected.
with the other wire 36 of the circuit, which
| is thus ‘closed when the handle is turned in- :
T the swmn end the &1&1111 IS' |

05

110

120 ©
as ShOWl] by the aemon of starting the water- o
Tt is evident, also, that the connec- |

reversed with respect to the swnel—sendmn' R

apparatus without affecting the 0peret10n of
the same.

be a watel-motm it 15 obwous that 1 am: not

restricted. theleto, as a gas-engine. or an elec-
tromotor could be 1eed113r and W1thoutfm*the1 j
i invention substituted therefor.
tor is, however, for snnphelty preferred.’

f12g
Moreover, thoubh I have herein .
specified the motor: of the substitute set to

The pole- cha,nﬂ er H' is simply provided for O

use, in eonneetlon mth the double ba,ttery .M

13.0__
Awa,ter-mo-f S
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their connecting-wires, for. the

55

6o

05

B, in case some accident should happen to !

both sets of generators. A wire 4 is run from
the center of the battery to the lowest hori-

zontal bar of the distributing-switeh, and can

there be connected by plugs to any or all

wires 8, leading to the main switch-board.

T'he pendulum 59 of the pole-changer con-
nects by wire 69 with the earth. Wires 57
and 53 run from the extreme and opposite
poles of the battery to contact-springs 55 and

96, with which the lower end of the pendu-

lum, which is polarized by the proximity of
the magnet 50, comes in contact. The local
circuits of the electro-magnets 47 and 48 are
not shown. | -

My invention, then,in accordance with the
foregoing specification, comprehends the as-
soclation of power-generators with a distrib-

uting-switch provided with testing and equal-

1zing devices, the employment, in association

with said switeh-board and with an anto-

matic circuit-changing switch, of duplicate
sets ol generators actuated by independent
sources of power, one of the said sources be-
1ng entirely under the control of the central
station; also, in combining with duplicate
sels of generators a signal-sending apparatus

adapted to notify the proper person when at

any time the two sets are in operation at the
same time, and also in providing, in connec-
tion with the foregoing, an independent Sig-
nal adapted to announce the stoppage of the

- regular power-generators; and, in accordance

with this statement of my Invention,
I claim— o | |

1. The combination, substantially as here-
inbefore described, in a call apparatis for

telephone-exchanges, of a series of magneto-
electric generators operated by power, con-

necting-wires extending therefrom to the Sig-
nal-sending appliances of a series of tele-
phone-switch-board sections, each of the said
wires being adapted to form part of a sub-
statiou circuit for sending outgoing signals,
a distributing switch-board placed in the cir-

~cuit of said wires between the generators and

the telephone switch-board, and means, as in-
dicated, for testing the said generators and

specified.

2. In a call apparatus for telephone - ex-
changes, a series of magneto-electric genera-

tors operated by power, connecting-wires ex-

tending therefrom to the signal-sending ap-
pliances of a series of telephone-switch-
board sections, each of the said wires bheing
adapted to form part of a sub-station circuit
for sending outgoing signals, a digtributing
switch-board placed in the circuit of said
wires between the generators and the tele-
phone switch-board, whereby the connection
of the generators with the switeh-board sec-
tions may be varied at will, and a testing de-
vice for the said generator-circuit, compris-
Ing a series of test-keys located at the said
switch-board, one in permanent connection

with each: generator-wire, and an electro-

purposes
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magnetic alarm-instrument connected on one
side to earth and on the other with the com-

‘mon front contact of the said keys, substan-

tially as and for the purposes specified.
3. In a callapparatus for central telephone-
stations, a series of magneto-electric genera-
tors operated by steam or other power, con-
necting-wires extending therefrom to the sig-
nal-sending appliances of a series of tele-

phone switch-board sections, each of the said

wires being adapted to form part of a sub-
station or trunk circuit for the purpose of
sending outgoing signals, a series of equaliz-
ing resistances interposed in the generator-
circuits—oneforeach—between the said gen-
erators and the said signal-sending appli-
ances, and means for shunting or short-cir-
cuiting the said resistances, substantially as
described, and for the purposes specified
herein. | » |

4. T'he combination, substantially as here-

inbefore described, of a series of constantly-

operating electric generators, circuit-connec-
tions therefor extending therefrom, a distrib-

‘uting switch-board receiving the outer ends

of sald circuit-connections, extension-wires
leading from the said distributing switeh-
board to the signal-sending appliances of a
series of telephone-switch-board sections, a
series of equalizing resistance-coils interposed
1n the circuit of said extensions, one for each,
and a shunt-circuit controlled by a manual
circuit-closer for each resistance. |
5. The combination, in a telephone-ex-
change, of two sets of magneto-generators for

sending outgoing call-signals, one of the said

series of generators being regularly operated
by steam or other power, the other series be-
ing adapted to be actuated by a water or other
motor under the control of the central station,
an automatic circuit-changing switeh inter-
posed between the telephone switch-board
and the two series of generators, and adapted,
when operated, to disconnect one of the said
series of generators from the said switeh-
board and to connect the otherin lieu thereof,
duplicate circuit-connections extending, re-
spectively, from the two series of generators
to the said automatic switch, and a single set
of circuit-connections extending therefrom to
the telephone-switch-board sections, and in
circuit with one or the other of the series of
generator-connections, according to the posi-
tion of said automatic switch, a mechanical
controlling device located in the central sta-
tion acting upon the throttle of the water-
motor, whereby the same can be started or

stopped from the said station, and means, sub-
stantially as deseribed, actuated by the said -

motor-controlling device, whereby the auto-
matic switch may be simultaneously operated
by the action of starting or stopping the mo-
tor, and the circuit-connections thereupon
changed from the quiescent to the active gen-
erators. - | s -

6. In a central station of a telephone sys-

tem, a regular series of magneto-generatorsfor
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furnishing currents for sending outgoing sig-
nals, adapted for practically constant opera-
‘tion and actuated by steam or other power, a
supplementary or snbstitute series of similar

generators actuated by a water-motor or like
local power and adapted to be brought into

action during the temporary stoppage of the
- regular series, an automatic switch control-

ling thecircuit-connections of both generators
and adapted to connect the series at any given
moment in operation with the switch-board,
and to disconnect therefrom those which are

quiescent, and means, substantially as de-
scribed, comprising, asshown, alink-and-lever:

mechanism extending from a.manually-oper-

ated 1ever{ in the operating-room to the valve
or throttle of the water-motor and also to the

~ said automatic switeh, whereby the said motor

~dependent action be moved in correspondence

25
30
35

40

may be thrown into and out of operation as
required, and whereby the said -automatic
switch may simultaneously and without in-

therewith. | | | o o
7. The combination, substantially as here-

inbefore described, of two series of call-gen--
erators operated by independent sources of
power, one of the said series being intended

for regular operation and being . actuated by
power uncontrolled by the central station,

and the other being adapted for use 1In
-case of the temporary stoppage of the first

and being actuated by power—such as a

water-motor—controlled by means of suit-

able mechanism "at the central station, an

automatic circuit-changing switch actuated
also by the said controlling mechanism and.
adapted to transfer the switch-board gener-
ator-wires from one series of generators to

theother when the substitute generators are
started - and stopped, and an alarm-signal
comprising a bell or other electro-magnetic

device, an electric circuit, and an intermit-

tent circuit-closer therefor, the said alarm

being adapted to be actuated only by the
simultaneous and concurrent action of both

- series of generators, whereby the central-sta-

55

- 6o

- tion operator may be notified whenever the
water-motor isbeing unnecessarily employed.:
3. The combination of two series of mag-
neto-electric generators driven by independ-
ent sources of power, withan automatic elec-

tro-magnetic alarm adapted to indicate the
concurrent operation of both series, the said

‘alarm having its actuating-magnet included
in circuit with a generator of one of the said
series and deriving its actuating - current
therefrom, and an intermittent and peri-
odie circuit closer and breaker included also

in said alarm-circuit and operated by the

driving- mechanism of the other series, sub-

stantially as and for the purposes specified.

- 9. The combination of two series of mag--

neto-electric generators driven by independ-

‘ent sources of power, with means for indi-
cating at a given point that both series are

working at the same time, said means com-

prising an electric circuit, an  electro-mag-

- ation of both series by an alarm capa
when both series are at

netic alarm-instrument inciuded therein, an

intermittent vibratory circuit-closer operat-

ing at intervals to momentarily close the said

“circuit, said circuit-closer being ‘actuated by -

26

the motor mechanism of one of the series of

‘generators and one of the generators of the
other series, the said generator beingincluded
in the said electric circuit with the cireuit-
‘closer and alarm, whereby attention may be .

called to the unnecessary simultaneous oper-

being operated only |
work, substantially as deseribed.

capable of

10. The combination, with a regular series
of power-driven magneto-generators, of a

normally-open alarm-circuitinel nding an elec-

tric bell and one of the said generators,an
auxiliary or substitute series of generators
driven by independent power and adapted tor
1 use when the first series are: .teml:)c);rm*];ly
CLr-

cuit-closer also included in the said normally- -
open circuit, actuated by the motor, mechan-

stopped, and an intermittent vibratory

90 .

ism of the said substitute series of generators

“and adapted to close the alarm-circuit at in-

tervals, whereby the simultaneous operation

of both series of generators is &11170111&13;1‘33113?”'

announced, as set forth, -

" 11. The combination of an intermittenteir- .~ - °
. pendulumor
929, the spring-contact 26, supported there- -

ctiit-closer comprising the rotary disk
the pin 24, carried thereon, the:
rod

by, and the insnlated fixed contact-piece 27, 1
the said wheel being arranged to%rotate In -

such a direction that the pin will strike the. = = -
pendulam away from said fixed contact,with
an electric circuit and an alarm-instrument - -

included therein, the said spring 26 and fixed:

1:05::.':.._ | .

contact 27 being, respectively, terminals of. A

nected with said eircuit.

| the said electric circuit, whereby a brief and.
| intermittent and periodicsignal may be given-
only when the rotary disk is In motion '_a—t;.the_' R
same time that an electro-motive force 1s con- 11

I1I0O

. 19. In a telephone central-office system, the. .
combination, substantially as hereinbefore. -
described, of a series of power-driven mag- -

neto-electric generators adapted for regular
and constant use, a substitute series of gen-

s

erators driven by independent power under .

“the control of the central station and adapted -
for use when the first _se_ri_es_are,f1*01n; any rea-
son at rest, for the purpose of maintaining at

all times a supply of calling-currents, an auto--
matic signal, substantially of the character

in which the same is included, and a cireuit--

indicated herein, comprising an electro-mag-
netic alarm, a normally-open electric "elremt'

125

closer actuated by the stoppage of the first
series of generators for the purpose of call-

ing attention to such stoppage, and an inde-
pendent automatic alarm operated by the.-
arrent of one of the generators of the first.

series flowing in an electrie-bell Cﬁfcuitiwh;iﬁllj~-__"_'-;' AR
igclosed at intervals by the motor mechanism -

| of the generators of the substitute series,
“whereby attention is called to t];_le_' simultane- o
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ous operation of both series, substantially as
cdeseribed.

18. The combination, with two series of
magneto-electric generators actuated by inde-
pendent sources of power, of an electric alarm
or signal adapted 1o become operative only

when both series are working at the same

fime, the said alarm:- comprising an electric

~cireult, an electrie signal-bell included there-

in, one of the generators of one of the series

and a periodic circuit-breaker driven by the-

motor mechanism of the other series.
14. The combination, with two series of

magheto-electric generators actuated inde--

pendently by suitable power, of an electric

signal or alarm adapted to indicate the simul- |

taneous operation of both series and depend-

413,276

ing upon the concurrent action of a current
developed by the generators of one series and
the movement of the. motor mechanism of the
other series, the circuit of said signal being
provided with an intermittent and periodic

circuit-closer driven by the motor mechanism

of one generator series and including one of
the generators of the other series, substan-
tially as described. .

In testimony whereof I havesigned my name
tothis specification,in the presence of two sub-
scribing witnesses, this 15th day of April, 1889.

ISATAH H. FARNIAM.

‘Witnesses: |
EO. WILLIS PIERCE;
EFrANK C. LOCKWOOD.




	Drawings
	Front Page
	Specification
	Claims

