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To all whom ¢ may conceri:

Be it known that I, ANTHONY B. FERDI-

NAND,of Oshkosh,in the county of Winnebago,

and in the State of Wisconsin, have invented
certain new and useful Improvements in T'ele-
phone cr Analogous Electric Systems; and I
do hereby declare that the followingis a full,
clear, and exact deseription thereotf.

My invention relates to telephone or anal-
ogous electric systems, whereby any instru-
ment or station on aline may be ¢cutoutwhen
desired for a given length of time and auto-
matically restored to place, with the resist-
ance of said instrument or station practically

all as will be more fully set forth hereinatter,
and pointed out in the claims. |

In the drawings, Figure 1 1s a front eleva-
tion of my device -electrically connected to a
telephone. Fig. 2 is an elevation of the prin-
cipal mechanical elements of my device with
one of the front plates and its front attach-
ments removed. Fig. 31is a detail section on
the line 3 3 of Fig. 4. Fig. 4 1s a detail sec-
tion on the line 4 4 of Fig. 3. I'ig. 518 a de-
tail section taken on line 5 5 of Kig. 6. Fig.
G is a detail section on the line 6 6 of Fig. 2.
Fig. 7 is a diagram view illustrating the use
of my device and indicating the various cir-
cults.

A is the hack boarvd of my deviee carrying
1 small dynamo or generator, I3, which may be
a hand-generator with erank a, as shown, or a
series of batteries, so long as the same will
generate astrong currentof electricity greater
than the ordinary currents used to operate the
telephones on the line. This generator B has
two binding-posts, b ¢, the former being con-
nected by wire d to a contact-point, C, on the
back board, A, while the post ¢ is connected
by a wire, ¢, to that portion D of the main
line which goes out from the instrument K or
station. Above the contact-point C, just de-
seribed, is another contact - point, ¢/, from
which a wire, /, runs to the electro-magnets G,
from which a wire, ¢, runs to the ringer-coils
¢t of the magnets on the telephone K, and
from said ringer-coils € a wire, ¢’, runsto the
contact-spring e* of the telephone, below the
telephone-switeh ¢!, which latter is connected
to the said portion D of the main line, and

above thistelephone-switch et (in the arrange-
ment shown in the diagram, Fig. 7) is the
other contact-spring, ¢/, connected by wire /’,
hand-telephone X, wire y, microphone Y, and

wire h to the before-named contact-point C’.

Between the contact-points C and.C” there

back board, A, and which is normally held 1n
contact with the contact-point C’ by means of
a spring, ¢ the free end of the switch C° hav-

ing a thumb-piece, 0/, by means of’ which it

may be pressed down away from contact with

" the point ¢/ and into contact with the point
(C,when desired, and said switch C°1is con-

eliminated during the period of cutting out, ' nected directly to the portion D’ of the main

wire which enters the instrument or station.
F is a box or casing supported on the back

board, A, and containing the principal me-

chanical elements of my deviece, (shown in de-
tail in Figs. 2 to 6,) as well as the electro-mag-
nets G, hereinbefore named. - o

- H is the rear plate of my clock mechanisim,
and Listhe front plate of my time-clock, which

latter is of ordinary construction, except in

the attachments and connections hereinafter

set forth.
H’ is the front plate, which protects the

‘wheels and attachments at the left-hand side

of my device, and this plate and its front at-
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is located a switeh, C°, pivoted at ¢’ to the
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tachments are removed in Fig. 2 to show the

construction and arrangement of the parts
behind it, which parts bear a general resem-
blance to the striking mechanism of a clock,

and like such inelude a train of gear-wheels,

a mainspring and its wheel, and a fan.
J is the mainspring-wheel, and J” the main-
spring, 7/ the ratchet on said wheel, j* the pawl,

and 7° the pawl-spring, said wheel J being

mounted on the shaft J°, which 1s the wind-
ing-shaft of this part of the mechanism, all as
shown in Figs. 1 and 2, but not seen in Kig.

6, which latter shows shaft IX having pinion
J, which is in mesh with the teeth of said

wheel J, and which shaft also carries toothed
wheel K’, having four pins, &/, projecting lat-
erally from near its circumference at equal
distances apart. Above and to the left of this
shaft K is shown another shaft, L, provided
with a pinion, I/, in mesh with the teeth of
the wheel K’, and also bearing a toothed
wheel, M’, and beyond this a plain wheel, M,
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having a noteh, m, in its periphery.  Above
and to the '1':}]11 of shaft T 1s another shaft,
N, having a pinion, 72, in mesh with 111(;1(3%:111
or wheel M/, and be 11.1.11@_; a toothed wheel, N7,
whose rim bears a pin, 2/, on one side, and
another, 7% on the other su]e both projecting
Iater alh ,,.U}m ¢ and to the right of the shaft

N is another shaft, O, having a pinion, 07, in

mesh with the \\]1(3{.,..1. N and bevond 1111% Q

fan, O3,
I is the rock-shaft journaled in the plates
ILII" and carrying near its rear end a curved

lever, P’, having a Tug, bend, ov pin, p, at its

free end d(la,p‘red to engage n ith the noteh i
in the wheel M on shaft L,, and near its front
end this shaft I? earries a Hh{)ll(‘-‘l straight le-
ver, P having an arm or lug, p’ , at 115 free
011(1 for engagement with the pin #* on the
rear side of the wheel N7, A shorl distance
below the rock-shaft P is another roc lk-shaft,
QQ, similarly journaled and carrving three le-
vers, the rear one, Q, having an arm, ¢, at its
frec end adapted 1 o bear up against the un-
der side of the described curved lever P’ and
at the proper time lift said lever P’ free from
engagement with the noteh mr in the wheel M,
while near its front end this rock-shaft Q car-

ries ‘1]101‘]‘1(11* lever, Q% having an upwardly-

bent end, ¢’, {or mwmlmnent at the proper
time with the pin 1/, which projects from the
front side of the rim of the wheel N/, as here-
inaflter deseribed, and about midway between
the levers 7 ::md ()° the I‘OCL-‘%]]ﬂft () carries

another lev. er, % projecting in a contrary

direction from smd other levers
ing at its free end a rod, wire, cord or chain,
7, 10 whose fl.om-*m:* end 18 connected an arma-
ture-lever, R, of soft iron, located, as shown,
just above tlm clectro- m‘lﬂ]mts (x Gand WLthm
their field of attraction,w h}( harmature-lever
is pivoted in the frame R’ and adjusted in
the required normal posgition AWy from the
magnets by means of 1]10 spring »/, extending
from the short arm R? of the armature-lever
to a serew, »~, in the upright arm of the frame
R’, while l_n_l.other adjusting-serew, 1%, passes
up through a lug, %, on said arm and bears
against the under side of
s0 that a turn of the su*ew 7> will either re-
lax or tlﬂhlen the spring ', while a turn of
the serew ! will inerease 01' lessen the space
between the electro-magnets and the arma-
ture. 1 have shown the armature as a plate

secured to the lower side of its lever; but the

whole lever may be of soft iron, if preferred.

S 1s another 1(}{"]{ shaft located to the right : «

of the shafts > and Q, and this shaft S car-
lever QF which conneets with the armature-
lever, and a curved lever, 5% projects from
this shaft S in the opg J(MLeduean from le-
ver S/, and is preferably £ ml ked at its free end,
to which 1s pivoted at ¢ an arm,S% having a
depending latch, §° (preferably projecting
through tlw fork (1{“1( ribed,) and weighted, as
shown at s% at its free end; orin place of Enlld
welght, or in addition ‘Lhe1eio a rod or wire,

said short arm R?

and earry-

—r A Lm .

—— . L amem

ries a lever, 5, whose end s hears upon the

with the plain surfaces of the

397,176

s, may pr oject up from near the end of the le-
ver S° and be bent over, so as to limit the up-

ward movement of the arm 8% and the drop

of lever 8* is limited by a pin, S on plate 1.

Back of the plate I, Fig. 2, is an orvdinary
clock mechanism, the parts of which showing
in the drawings not being lettered, as ﬂl{“‘]{_.a
1S No p(lcullfml\ about their construetion.
The dial and hands of this elock ave removed,

andon the hour-hand shaftT there is mounted

a toothed wheel, 17, capable of independent

~rotation on said shaft, and baving a rear-ex-
tending cireular flange, f, and rear hub, ¢, and

hack of this, and ]}M ween 1t and the- pLL‘Le I,
18 a friction-disk, T% rigidly secured to shaf i_.
T'yas by pin /7, and having a forwardly-extend-
ing circular lifmfrf* {°, on its periphery of

i “waim diameter 1]11111 {he ]11\1-41 anmed flange

[ of the wheel 1Y, and tothe innerside of ﬂllh
7
Hanf_re £ there are seeured a series of springs,

705, whose free ends bear against the [ng_{;a

t of the wheel 17 ,and the pressure o1 tension
of these springs isregulated by the set-screws
¢ttt passing through said flange £ and bear-
ing against said springs - -
Th@ plate I is provided with ¢ nides or loops
"' for the reception of a rack hm' I’, having
a series ol teeth on its under side (hwﬁnml 10
me%h 1‘\11]1 tlum‘* on 1110 wheel 17, and on its
the 1.:Lt(‘]1 §° :ﬂwve 11
IFrom the rear side of the front plate, H"
there 1}1*0]0(15 a.stud, 1/, at the point 1114[1-—

cated in Kig. 1, and ’(111% stud 1s fitted with a

sleeve, 13, from which rises a rod or bar, /1%

which G\mnfh up high enough tocome in thv
path of the pins &’ on the w ]wcll I above and
be moved thereby at the proper times, the
sleeve /i* acting ag o rock-shaft and the 1);11 Ji
having suitable oraduations marked thereon

for the correet vertical adjustment of the loop

/it, which is connected by link I* with the end
01 the raclk-bar 7.

, Tor ﬁm.;.rlﬂmnwnf witl
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Theshaft ICalready named proje ﬁtal]m)uuh -

the front plate, I/, and there receives the
commutator U, ]mvmu on 1ts periphery sec-
tions of m%ulailnﬂ 111{1101151], w i, alternating
e metal of which
the commutator is composed, there
shown in this instance four of these 111'-\111;11-

ng-sections, though the number would de-
pmul upon the size and arrangement of the

“device. _
Projecting from the ftront '[ﬂdi"(" H’, and

pmpm]v insulated therefrom at ¢/, is a post,
bearing a contact-spring, V, \xh{)se free

end. hears upon the per 1]}]10:\ of the commu-
tator, and 18 another post projecting from 1:
the front plfmr- I, (and similarly 1115111;11(11.

therefrom atw ).[111(] hearinga contact Spring,

WY, whose free end bears upon the metallic

hnh U7 of the commutator.  From the POSL

a wire, 7, runs to the pulimn D of the main
linge, nmi from the post w a wire ¢ runs to the
portion D’ of said main line.

‘'he operation of my device is as follows:
- Suppose there are a number (as ten) of sta-

being
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~tions or telephones on a line and No.
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2 wishes
to talk with No.5. No. 2 turns the magneto-
ctank of his telephone or station and rings
the signal necessary to call No. 5, and No. 5
answers the signal by ringing back, and then
takes down hig hand-telephone X from the
telephone-switeh e!, which breaks the connec-
tion at contact-spring ¢* (and consequently
breaks the connection with the electro-mag-
nets ¢ of No. 5’s deviece, which were in cir-
cuit with said contact-spring ¢, as shown by
Fig. 7) and makes contact with contact-spring
e’ of his magneto-bell, and connection by wires
i’ -, contact-point C/, and switch C? with
the portion D’ of the main line which runs
into No. s istrument. Then No. 2 presses
down on the thumb-piece {’ of this switeh C*
and forces the latter down on the contact-
point ¢, thereby breaking connection at the
contact-point (7 between the main line and
his electro-magnets (x and making connection
between his generator B and the portion D’
of the main line, (through switch C? contact-
point C, and wire d,) and similar connection

between said generator B and the portion D

of the main line (through wire ¢) simultane-

ously, and while No. 2 is thus holding down
his switch C* in contact with contact-point C,
other- .
wise generates a strong current of electricity |
from his generator B, which passes along the

as desceribed, he turns the crank ¢ or

entire main line D and D’ and energizes the
electro-magnets G on all the stations (except
Nos. 2 and 5) sufficiently to draw down their
armature-levers R, w.
springs »* with sufficient resistance to over-
come the attraction of any weaker current of
electricity than that generated by the genera-
tor b.

I have already described how the connec-

tion with the electro-magnets G of No. 5 has
been broken: and hence it is obvious that this

-strong current from No. 2’s generator cannot

affect them, and the e’ormeetlon with the elec-
£10- 11151&110% (x of No. 2 has been broken, as
dﬂ%enbed,, and hence this strong current m]l
only affect the electro-magnets G of those in-
struments or stations which it ig desired to
cut out, {in this instanee Nos. 1, 3,4, 6,7, 8,9,
and 10.) |

T will now desceribe how the instruments of
the last-named “numbers’” are affected. As

- the magnets G are energized by the strong cur-

55
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rent from gencrator I the armature-lever R 18

drawn down, and with it the rod or other con- |

nection, , attached tolever Qon rock-shaft Q,
thereby raising lever Q7 on same rock-shaft
up against lever P/, and raising the latter on
1ts rock-shaft P, g0 ax to lift its bent end ov
pin p outof the noteh a in the w heel M, while
at thie same time this motion of the rock-shaft
P rmse% its other lever, P thereby releasing
pin nf‘- on the wheel N7 from contact with - hizt
end 2’ of said lever P* and thns (as the spring
J’ is understood to be always kept w onnd)
permitting said wheel N’ to revolve and set-

ting the train of mwechanism all in motion si-

1ich are held up by the

o

multaneously therewith, which motion will

continue until the wheel M has made one
entire revolution, when the pin p at end of
lever P’ will again drop into the noteh m,
which lowers the lever IP* again into the
path of the pin »* on the wheel N’, and
said wheel N7 is so timed that.said pin 23
will always be at the same point of its travel
at the completion ol every revolution of the
wheel DM, and hence 1n eontact with the
end »’ of lever P> While the saidl wheel M
is making one rvevolution the wheel I malkes
one- mnh’rh of & 1em1ut10n, and one of the
pins i7 on said wheel K’ , which at the com-
mencement of motion 1s in close proximity to
the bar /i,

i/ until the said one-eighth revolution has
been accomplished, at which time the said

1s thus moved against this bar and
pushes it over on its rock-shaft or bearing

70
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pin A" clears the top of the bar /% and this

movement of the latter has drawn, through

link I* on the rack-bar1’, until a certain num-

ber (depending on the adjustment of the loop
h* on bar /%) of the teeth of said raeck-bax
are caught in mesh with the teeth on the
wheel TV, which wheel (by reason of its clock

Q0

being kept wound) is understood to be al-

ways normally revolving in the direction of
the arrow shown on the clock-plate I; but be-
ing held to the shaft T only by the flletlon 0f
the springs £ against the wheel-flange {, as

95

hereinbefore explained, the said wheel TV is

readily reversed when the rack-bar I’ is drawn
back, as just deseribed, and as said rack-bar
18 being thus drawn back by the action of the
pin &’ of wheel K’ against the har 73 linked
to said rack-bar I’, as stated, the tongue
which projects up from said rack-bar, bears

against the vertical edge of the lateh s°, and

thereby raises said latch and the lateh-arm S5,
pivoted to the end of the lever §°% and passes

100
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bv said latch, which latter drops back to po-

sition by gravity, ready to be acted upon, as
nereinafter described, in the return move-
ment of the rack-barI’. The wheel I/, whose
one-eighth revolution has just beendeseribed,
is mounted, as stated, on the shaft K, which
carries the commutator U, whose periphery

vided into eight alternate divisions of metal
and insulating material, the latter marked
ancd the former being continuous with the
metal of the body and hub U’ of the said com-
mutator, and as the commutator is fast on the
shaft IX 1t follows that when the wheel I,

- algo fast on said shaft, makes the deseribed

one-eighth revolution the com:

L spring V,

nutator will do
the same, and thereby change f
position (shown in Fig. 7, wher
whose post @ is insu
one of the insulated divisions 1 of the com-
mutator) and move one-eighth of its revolu-
tion 1n the direetion of the arrow, so that the
end of this contact-spring V will then rest on
the metal of the commutator, and as the other
contact-spring, W, presses against the metal-

e- the contact-

rom Lts normal

lated, rests on

110

115
- ] . - " _?
- as will be remembered, 1s in this instance di-

lic hub of the same there will be a direct. -~

.
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the telephones or

short circuit on the main line, (from the por-
tion D’ through wire ¢, contact-spring W, com-
mutator U7 U, contact-spring V, and wirejto
the portion Dj) so that the eleetrie carrent
passes along the main line without entering
stations thus ceut out .;md
escapes the resistance which would otherwise
be caused thereby.

I have shown and described how the vari-
ous specified telephones or stations on the
main line could be automatically eut out and
I will next describe how my device automati-
cally restores their circuits to their normal
condition.” Yhen the said telephones or sta-

tions are cut out, 1t will be remembered that

the teeth of the 1110]&-1)511* I’ are in mesh with
those of the wheel TV, and the bar /t* has been
drawn over to the left by the pin A on wheel
Iv/, and the rack-bar I’ necessarily drawn the
same way, with its tongue * on the left-hand
side of the latch S°, Or 1(1].[1(,@11t to the rounded
or beveled side of said latch, and the wheel

TV is revolving in the direction indicated by

the arrow on plate I. Asgthe tongue ¢ of the

rack-bar I’ is drawn by said motion of the

wheel I to the 1iﬂ']1t ag

edge of lateh s7, 111(3 thtm 1S raised, raising
with it the lev er 2 , fast on rock-shaft S, and
thereby said shaft is turned, and the lever 5/,
also fast on said shaft, is depressed, bea.l;-il'lg
down on the lever QQ° fast on the rock-shaft Q,
and turning said shaft, thereby raising the
levers Q7 and Q°, also fast on the said shaft Q.
The lever Q7 as it rises lifts the lever P/, fast
on the rock-shatt I’ above, as before de-
seribed, and frees the end or pinp of said le-
ver P’ from the noteh m in wheel M, and at
the same time the lever IP*) also fast (as de-
scribed hereinbefore) on said shaft P, 1slifted
free from contact with the pin 2.°on the wheel
N/, and this enables the
and their connections to begin to revolve,

while simultaneous with the raising of the

just-described levers the lever Q7 fast on the
shaft @, has been raised, as stated, so that
its bent end ¢’ will lie in the path (}f rotation
of the pin %/ on the outside of the said wheel
N’, and therefore the described motion of
%gﬂd \\ heels M and N7 only lasts until 11113 sald
pin 7/ comes against the said end ¢’ of the
lever Q% (which would beatter about the one-
sixth revolution of the wheel N7 in the illus-
tration given,) at which time the pinor end p
of lever I/ is resting on the periphery of the
wheel M at some distance from the noteh i,
and the pin & on the wheel \”' is also some
distance from the pin or end p” of the lever
P2 and the parts remain in this ]u)anwn un-
til the wheel I has drawn the rack -bar I’
along far enough forils tongue # to pass un-
der and be ) Oml the point of the lateh, when
the latter and its lever S* will dmp back
to the position shown in Fig, 2, and this
causes the lever & to rise and release
the pressure on lever Q7 whereupon lever
Q' and Q° also drop by gravity, and the

wheels M and N’ resume their movement,

said wheels M and N7

gainst the said beveled

397,176

which is continued until the notch m in the
former wheel comes under the pin or end p of
lever P, when the said pin or end falls into
the said notch, and thelever P’ drops, thereby
turning the rock-shaft P and loweri mng b]le le-
ver D? sim ultaneously, the pin or e end p’ of

70

sald 1@V91‘ P? thereby again coming against

the pin #2° on the inside of the wheel N , and
thismovementof the wheel N’ is accompanied
by corresponding motion of the connecting-
oearing, (pinion n on the shaft N of said
wheel \” wheel M’, and pinion L” on shaft L,
and wheel K’ on shaft K ,) and asshaft K furns
the commutator U on said shaft turns with it,
bringing one of the insulated divisions % un-
derthe end of the contact-spring V,(which was
previously resting on one of the metal divis-
ions of the commutator-periphery,) and thus
the short circuit previously described, of
which said contact-spring V formed a part, 19
broken, and the electric eurrent on the main
line must now pass through the circuit which

includes the electr o-maﬂnet‘s 3

In the diagram view, I‘i'ﬂ 7, I have 5110“711
the magneto-gener ator 4, Tits wires z Z/, ¢on-
necting “with the portion D of the main line,

and a s]mmuw device, 2%, 2%, and z', merely
- that there 11110]11 be no question of Lhe oper-

——— e e e e TR s B ke o s

- ative features of my device; butall this is so
- well understood by those familiar with the

art that I do not deem any extended descrip-
tion thereof mnecessary. Though especially
described with reference to telephone sys-

75
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tems, it.will be understood that my invention -

is adapted equally well for use of a telegraph
system—rfor instance, when 1t may be advis-
able for any reason to cut out an mxi 1*111116111
or station at any time.

Another use of my invention would be in-

electrie, fire, or police alarm systems for cut-
ting out any particular alarm or station in the
one instance or any particular light or lamp

111 the other instance.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. In a telephone or anal(}ﬂou% electric sys-
tem, the combination, with the main line and
f]l%tl uments or 5&1‘[1011% thereon,

connected to said main line and ﬂerlel'mlnn
stronger currents .than those which oper 11,{,
1]1{1 11]%111111161118 elwtm-llm 1191%, &11(1 Arma-
eunem from one OL said gllpplemenml oell-
erators, and mechamsm connected to said ar-
matares and adapted for automatically cut-
ting out the instruments or stations on the
line other than those which are to communi-
cate with each other and eliminating their re-
sistance, substantially as set forth.

2. In a telephone or analogous electric sys-

tem, the combination, with the main line and -

instruments or stations thereon, of supple-
mental generators adapted to be electrically
connected to said main line, and generating

of supple-
mental generators adapted to be electric ally

||||||
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| stronger currents than those which operate -




F

10O

5

20

857,176 5

the instruments, electro-magnets, and arma- | electro-magnets only when the latter are acted

tures attracted thereby under the action of a
current from one of said supplemental gen-

erators, and mechanism connected to said ar- |

matures and adapted for automatically cut-
ting out for a predetermined time the ingtru-
ments or stationson the line other than those
which are to communicate with each other,
and automatically restoring their cireuits to
their normal condition at the expiration of
sald period, substantially as set forth.

3. In a telephone or analogous electric sys-
tem, the combination, with the main line and

instruments or stations thereon, of a supple-

mental generator adapted to be electrically
connected to said main line and capable of
generating a current of eleetricity greater

than the ordinary currents used to operate :

the instruments on said line, electro-magnets
normally electrically connected to said main
line and the instruments thereon, and arma-
tures within the field of attraction of said

|

|
?
|
!
|

upon by the said strong current, mechanism

mechanically connected to said armatures for .

automatically cutting out said instruments
and bearing a device for making a shorter
and more direet temporary cireuit on the
main line at any point where an instrument
18 cut out, practically free from resistance at
such point, suitable switches and electric cir-
cuits and other mechanism wmechanically
connected to the last-named mechanism, for

restoring the normal eireuits at sueh point or

points at the expiration of a predetermined
time, substantially as set forth. |
In testimony that I eclaim the foregoing I

have hereunto set vy hand, at Milwaukee. in
. ? 3

the county of Milwaukee and State of Wis-
consin, in the presence of two witnesses.
ANTIHONY B. FERDINAND.
Wilthesses: | |
H. G. UNDERWOOD,
WiLLiay KLue.
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