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To all whom it may concern:

Be’it known that I, FRED C. HHUGHES, a citi-
zen of the United States, residing at Dem 0it,
in the county of Wayne, State of MlC]ll“"aD

have invented certain new and useful Im—-

provements in Telephone-Switchboard Sys-
tems; and I do declaré the following to be a

.full, clear, and exact description of the invén-:

mon, sueh as will enable others skilled in the
art to which it appertains to make and use
the same, reference being had to the aceom-
panying drawm gs, and to the letters of ref-

erence marked thereon which form a part of

this specification.

This invention relates to new and useful
improvements in telephone-switchboard sys-
tems; and it consists in the construction and

arrangement of parts hereinafter fully: set’

forth, and pointed out: pm’mcularly in- the
claims.

The objects of the invention are to provide-

a simple, economical; and efficient metallic
talking-cireuit; to p10v1de an inexpensive,

eompact strong, and interchangeable spring--

Jack to prov1de a combined hb‘r,enmo and

ringing key of simple construction and of re--

hable efﬁelency, to provide an automatic cir-

cuit-opener which operates to open the ¢ir-

cuit of the subseriber ¢alling when the oper-
atorrings on the line of the subsc1 iber called;
to p1'0v1de means for readily restoring the an-

nunciator to its normal position; to p10v1de;
the annunciator with an illuminated signal

in addition to that of the ordinary construc:
tion and means whereby either of said sig-

nals may be used at will,-and to provide means.

for firmly securing the cord within the plug,

so as to obviate the twisting thefeof and thef
breaking of the connections of the ednd uctors'

in the plu@ These" objects are attained by
the mechanism illustrated in the accompany-
ing drawings, in which—

Flfrure 1 is a diagram view, some of the
pcuts of which are in section, showing two
subseribers’ cireuits and anoperator’s set the
ubper cirenit being in--the normal posmon
while the lower c1rcu1t shows the position of
the parts when the opemtor is answering a

call.. Fig.2is a like view showing the posi-
tion. of palts when the operator is ringing
the. subscriber called. Fig. 3 is a like view

,
v

showing two subscribers talking and the op-
erator’s instrument and gener atm cut out of
the talking-circait. I‘lo 41is an enlarged de-
tail, par tly broken away, showing cons’m ue-
t1on and manner of mounting the springs of
the listening and ringing key. - Fig. 5isa sec-
tional view tlerlwh the shelf on Whlch said
key is mounted, showmfr the manner of sup-
porting said key in a 1otary bearlno Fig. 6
is a sectional view, as on line 6 6 of FIO 4,
Fig. 71is an elevation of one of the springs of
the ringing and listening key. Fig. Sis an
enlar @ed detaﬂ,putly in seetlon of the spring-
1acks, showing the manner of mountmo sald
jacks upon a con‘mnuous rod and showmw the
plug i in contact with the springs of the Jack
Fig. 8% is a sectional view showing a modifi-
oamon of the manner of mounting ‘nhe spring-
jacks upon two continuous rods instead of
one.  Fig. 9 is an elevation of one ‘of the
springs’ of said jack. Tig. 10 is an elevation
of one of the plugs, par bly broken away. Fig.
11is an enlarged detail of the plug, partly in
section, showmw the manner of fastenmo the
cord the1e1n 1“1@ 12 is a sectional view of
the annunciator, ‘showin" the glass before the
drop, the opaque screen adjacent to the glass,
and a source of light-for providing an 1lluml-
nated signal, sald view also showing on the
armatme of the restoring-magnet the circuit-
opening device. Fig. 15 is an end elevation
of the armature of the restoring-maghnet,
showing the manner of ‘hinging sald arma-
ture. F10 14 is a detail view of the" drop,
showing 1t in two positions and also showing
by dotted lines the number on the rear faee
of the frosted glass in frontof said dr op,whmh
serves as the’ 1llummated signal. Fig.'15 is
an end elevation of a series of annuncmtors
showing the mainer of pivoting the arma-
turesof’ the electromagnets. Fig. 16is4 view,
partly in section, 111ustrat1110f the illuminated
signal, showing also a diagram of the electric-
lwht cireuit and of the means for openmo
and closing said eircuit.

Referrmo to the letters of reference; A and
B deswnate the subseribers’ telephones. The

‘normal condition of the subscriber’s ¢ircuit

is shown at the top of Fig. 1, which circuit,
leading from the 1nst1ument on the 111:19 a,
passes throuo*h the spring-terminals o' and to
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the electromagnet or annuneciator-coil C on
line " from said coil on line ¢, through the
springs ¢’ ¢ of the jack, through the spring-
terminals e, and Dback to the instrument on
line ¢/, whereby upon the ringing of the sub-
seriber the annunciator-coil C is energized
and its armature C' actuated to release the
annunciator-shutter C” to display the num-
ber of the subseriber calling, as will be here-
inafter set forth.

Uponthe droppingof the subsecriber’s shut-
terorthedisplay of thesignal of thesubseriber
calling the operator inserts the answering-
plug A', asshown in the middle view of Fig. 1,
whose contact -surfaces engage the spring-
jacks ¢ ¢ of the subseriber’s line, when by
throwing the key A” intothelistening position,
soas toengage the springsd and ', the opera-
tor’s telephone B’ is connected with the sub-
sceriber’s instrument A through the line f
which isclosed at spring d',through the line f/,
which conneets with the contact-surfacef" of
said plug, which surface isin contact with the
spring ¢’ of the jack, thereby continuing the
circuit from said spring on line 4 through
the spring-terminals ¢’ and ¢’ and to the in-
strument on line ¢. Trom said instrument
the circuit returns on line ¢ through the
spring-terminalse and to theend o of the plug,
throughthesprings ¢” and ¢’ of the jack, from
the end of said plug on line o' through the
spring d, and to the operator’s phone on line

I, thereby placing the operator in communi--

cation with subscriber A, as will be well un-
derstood. B" designates an induction-coil
which is conneceted with the operator’s tele-
phoue set.

To provide for restoring the annuneciator-
shutter to its normal position upon the inser-
tion or withdrawal of the answering-plug A’,
there is provided upon the inner face of the
apertured strip D, adapted to receive the
plugs, a copper plate or electrical conductor
D’, which forms a.portion of a general circuit
(indicated Dby the lines U) of which the bat-
tery 0’ is a source of electricity and of which
the long spring 0" of the jack forms one ter-
minal. Ineluded in said circuit b is an elee-
tromagnet or restoring-coil D", whose arma-
ture ¢ is provided with a lever v, which en-
gages the drop C”, whereby upon the inser-
tion or withdrawal of the plug A’ the con-
tact-surface ¢’ thereon, while momentarily
in engagement with the copper plate D' of
the switchboard, will close the ecircuit D
through said plate and the spring 0" of the
Jack, which also engages said contact-surface
of the plug, thereby energizing the restoring-
coil D" and actuating the armature thercof
to restore the drop or shutter in a manner
hereinafter set forth.

Upon learning from subseriber A the num-
ber of the subscriber with whom A desires to
tallk—whichnumber, for example,we will say,
is that of subscriber B—the operator inserts
in the spring-jack of subscriber B the calling-
plug E, as shown in T'ig. 2. The key A’ is

605,870

then moved to the ringing position, pressing
outward the springs ' I/ of the ringing-key
into contact with the terminals 7 7' of the gen-
erator-cireuit 7/, in which XK’ indieates the
source of clectricity, therehby causing the gen-
erator-current to pass into said plug K on line
I to the contact-tip &', through the spring ¢”,
and on line ¢’ to the subseriber’s instrument
I3, returning on line « through the spring-
contacts ¢’ &' and back to the plug on spring
¢’, which engages with the contact-surface [
thereof, from which surface leads a conduc-
tor? back to thespring ' of the ringing-key,
thereby ringing subscriber 3. It willbe seen
that the conductors f' o’ of the answering-
plug A’ are also connected with the gener-
ator-circuit, and to obviate the ringing of
subscriber A when subseriber I3 is called pro-
vision must be made for opening the circuit
of A. This is accomplishied by closing the
battery-circuit 0, so as to energize the clee-
tromagnet D", to the armature g of which is
attached a cross-piece 1", carrying the con-
dueting-pins o', which by the opcration of
the armature of said magnet arc withdrawn
from the spring-contactse «’ ¢, thereby open-
ing the circuit of subseriber A, as shown at
the top of Fig. 2. This closing of the circuit
D is accomplished when the key A” is moved
to the ringing position, as said key in this po-
sition moves the spring 1" outward, drawing
the insulating-block &” carried therehy from
contact with the curved-spring terminal m
of the conductor m’, carried by the plug A/,
causing said curved spring m to engage the
contact-point m/'* of the conductor n, which
is electrically connected to the plate D' of
the switchboard, thereby closing said circuit
b through said coil D", spring b”, the plug A,
and the conductors m' and n and actuating
the armature of said coil D" to withdraw the
contact-pins 0" from the spring-contacts, as
before stated, so that the generator-current
used in ringing subseriber I3 cannot reach
subseriber A owing to said opening in the
cireuit. This energizing of the electromag-
net D" through the closing of its cireunit by
the operation of moving the key A" to the
ringing position alsoserves to restore the an-
nunciator as well as to open the line-cireuit,
for the pivoted armature ¢ thercof, carrying
the contact-pins 0", which serve to open said
circuit, also carries an arm », which engages
and restores said annunciator, as hereinafter
set forth. Subscriber B being called, the key
A" is placed in the open position shown in
TFig. 2, placing the subscribers A and I in
communication overtheirrespective linesand
the respective plugs A’ and K, whereby they
are connected by a free metallie circuit, from
whieh cireuit the operator’s instrument and
the generator B ave cut out. When thesub-

seribers have ceased talking, upon the ring-
ing off of either one of them the current is
passed through a circuit formed by their re-
speetive lines, the plugs A’ E, and the con-
necting-conductors f’ ¢, thereby encrgizing
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the annunciator-magnet C and ¢ causing the
drop or shutter C" to fall, theleby serving as
a clearing-out signal.

A detall construemon of the combined lis-
tening and ringing key is shown more clearly
in Figs. 4, 5, 6, and 7. The sprm(r-eontacts of
of these keys are arranged in sets or a series
of ten; more or less, and each seriesis mounted
upon a single tie- rod IF, common to all of said
springs, as shown.in Fw 4, or said springs
may be mounted upon bwo of said rods, as
shownin Fig. 84, This rod I passes thr0u0h
a sleeve B’ of insulating material, which is
provided upon one side w1th a ﬂattened face
(See Fig. 6.) TUpon this sleeve'all of said
sprinovs are slipped, the apertures »n' in said
springs through which said sleeve passes be-
ing provided With a straight side which en-
gages the flat face n' on sald sleeve to prevent
the turning or displacement of said springs,
said sleeve be1n gheldinplace byasuitable set-
screw p’ passing therethrough. The springs
of each set are msulated flom one another
by suitable collars p" of insulating material,
and each sef of said springs is 1nsulated from

each adjacent set by like collars ¢ of greater
width. The ends of said tie-rod prOJect be-
yond said sleeve and collars and receive the
washers ¢' and nuts q-, whereby said springs
are firmly locked in position and perfectly in-
sulated from one another and from said rod,
making a compact and economical constr uc—
tion. E&eh of the springs of said key is pro-
vided with a projecting end 7 for the attach-
ment of the conductors thereto.

The listening and ringing key A" consists
of a pin which is fixed in a short rock-shaft
G, ;]omnaledmasultablebecwmv(}’ mounted
on a shelf G”. Said pin passes Lhrouoh slot-
ted openings 7' in said bearing and earries an
operating-knob at its upper end, while the
lower end thereof is provided with a sleeve

', of insulating material, which is adapted
to engage the lespeemve springs of said key
as szud key is swung from side to side, as

shown by dotted lmes in Fig. 5, and force |

said springs into contact to close the listening
and ringing circuits, respectively. The shelf
G’', upon Whlch said Ley is mounted, is hinged
at s to enable said shelf to be raised when
desired. ‘ .

The spring-jacks shown in Fig. 8, like the
springs of the listening and ringing key, are
mounted upon a continnous rocl II carrying
an insulating-sleeve H', which receives the
springs of said jack (shown in Fig. 9) and
upon which said spr ngs are separated by the
insulating-collars s, all of said parts being
bound tocrether by nuts s and the rod II
These springs, like the springs of the jacks,
may be mounted on two rods, as shown in
Fig. "84. Fig. 8 illustrates in addition- to

_ the manner of mounting and insulating the
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spring-jacks the manner of supporting said
Jjacks adjacent to the switchboard D through
the mediam of the brackets H", which are
mounted on said board and receive the ends

of said rod H. Said view also shows the.con-
dueting-plate D’ on the rear face of the aper-
tured strip D, which forms a portion of_the
general circuit, and, together with the con-
tact-surface ¢” on the listening-plug A’ and
the long spring b” of the jack, effects a mo-
mentary closing of the circuit of the restor-
ing-coil when the.operator inserts said plug
on the line of the subseriber calling.

To secure the conductors within the plug,
50 as to obviate the breaking of the contacts

therein, the plug is provided at its rear end .

with a tube I, which is internally threaded,
asshownin Figs. 10and 11, Thecord formed
by the insulated conductors is wrapped with
a serving of twine or other suitable material
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I’, which is screwed into the threaded end of

the tube I.” The projecting end of the cord
isthen wrapped until it assumes an increased
diameter,whentheexteriorsleeveI” isslipped
forward onto said tube until the threaded
portion ¢ thereof engages the enlarged wrap-
ping Jon said cord,when said sleeveisscrewed

tightly down over said wrapping, which is

forced against the shoulder formed by the end
of said tube, thereby firmly securing the
cord within the end of the plug, as shown in
Fig. 11.

The operation of the annunciator will be
described with reference particularly to Figs.
12'and 16. The shutter consists of an angu-
lar plate C”, which is pivoted at ¢ and pro-
vided with an inwardly-projeeting hook ¢".
The armature ¢’ of the electromagnet or an-
nuciator-coil Cis pivoted at wand is provided
with an extending arm %', which normally

engages the upper pmtlon of the shutter C" .

and holds it in a vertical position, as shown
by solid lines in Fig. 12, the lower pértion of
said shutter carrying the number, as shown
in Fig. 14, standinginwardatanangle. Upon
the energizing of the coil C through a call by
a subscriber the armature C' is attracted,
thereby causing it to swing upon its pivot «
and raising the free end of the arm ', there-
by releasing the shutter C'’ and causing the
lower side thereof to swing downward by
gravity to the dotted position shown in Fig.
12 and the position shown by solid lines in
Fig. 16, thereby displaying the number on
said shutter to indicate the subseriber from
which the call was received. To restore said
shutter to its normal position, there is em-
ployed therestoring-coil or electromagnet D",
whose armature ¢ is pivoted at «' and is
provided with an extending arm v, provided
on its rear end with a hook »', with which
the hook "’ on the shutter engages when said
shutter falls, whereby upon the closing of the
circuit of the restoring-coil its armature is
actuated to swing upward the arm 2, which,
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being in engagement with the hook ¢ of the

shutter, swings said shutter upward, so that

the upper portion thereof is again held in.

vertical position by the arm ' of the arma-
ture of the annuneciator-coil which drops be-

130

hind it, in which position said shutter is re- .
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tained until the annunciator-coil is again en-
ergized.

Toprovideanilluminated signal which will
show clearly the number of the subseriber
calling, there is placed before the shutter of
the annuneciator two strips of glass, the up-
per one of which, J”, is frosted, while the lower
strip I{is elear or perfectly transparent. Be-
fore said strips of glass is mounted a mov-
able opaque sereen K', having an aperture
2" therethrough, which registers with the
frosted strip of glassJ”. Upon the back face
of the frosted glass is placed the number of
the annuneciator, as shown by dotted lines K"
in Iig. 14, and which number stands direetly
in line with the opening in said screen, as
shown in Figs. 1* and 16. By this arrange-
ment, through the energizing of the annun-
ciator-coil, the upper portion of the drop is
caused to swing inward, as described, away
from the opening v in said screen, permit-
ting the rays from any suitable source of
light L, which is located in the rear of said

" glass and screen, to shine through said open-
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ing and reveal the number upon the frosted
glass which stands in line therewith, making
a distinet signal. Should accident happen
to the source of light, the annunciator would
still be operative, for the reason that by sim-
ply lowering the sereen I’ until its apertures
v register with the transparent-glass strip K
the number on the lower side of the shutter,
when said shutter fell, could then be readily
seen through the transparent glass K.

Itis desirable that the source of light used
in effecting the illuminated signal shall be
produced by an electric incandescent lamp,
and to avoid the expense of the continuous
burning of said lamp it is essential to close
the lamp-circuit only at such times as a call
is made or upon the dropping 6f the annun-
ciator. DProvision is made to accomplish this
resultin the arrangement of the parts shown
particularly in Fig. 16, in which there is em-
ployed an electric eireuit containing an elec-
tromagnet L' and a source of electricity L,
one line v of this ecircuit being connected
with the hook ¢’ of the annunciator-shutter
and the other line w' being connected with
the arm v of the armature g of the coil D",
M designates the source of electricity which
supplies the current to the lamp I, whose cir-
cuit consists of lines ' and x. Line 2 is
closed at the contact-point #/,and the con-
tinuity of said line is elfected through the
armature @ of the electromagnet I.). By
means of this arrangement it will he seen
that upon the dropping of the annuneciator-
shutter the hook ¢’ on said shutter will malke
an electriec contact with the end of the arm v
of the armature ¢, thereby closing the circuit
of the magnet L' and attracting its armature
x4, which by its movement closes the lamp-
circuit at ', thereby causing a current to
pass through said lamp, whose rays passing
through the opening in the sereen K’ clearly

reveal the number IX” upon the inner face of

the glass J”. Upon the restoration of the
annunciator throughthe energizing of the re-
storing-coil D" the arm v and hook ¢ are
separated, thereby breaking the cireuit of
the magnet I, when its armature will be
raised from the contact-point 2’ by the spring
z, thereby cutting off the current through the
lamp, as will be well understood.

The armature g of the electromagnet or
restoring-coil D, as before stated, isprovided
with a cross-piecel”, carrying the contact-pins
o', which normally engage the spring-ter-
minals e ¢ ¢ and close the line-circuit, as
more clearly shown in Fig. 12. DBy this ar-
rangement, as the cireuit of said magnet or
restoring-coil D' is elosed by moving the key
A" to the ringing position, said armature ¢ is
actuated to withdraw said pin o"” and open
the circuit at the same time the arm v of said
armature israised, causing the free end there-
of to engage the hook ¢ of the shutter and
restore said shutter to its normal position,
thereby providing for the restoration of the
annunciator-shutter through the ringing-key
as well as by the insertion of the answering-
plug.

In Fig. 15 is shown a rear end clevation of
a series of annunciator and restoring coils,
the armatures of each row of said coils being
pivoted atw 2" upon their respective rods N
P, which are common to all of the armatures
of each series. Said rods are supported by
suitable posts N’ P’, and said armatures are
separated and held in their proper position
by dividing-sleeves N P" on said respective
rods, making a strong, compact, and simple
arrangement.

ITaving thus fully set forth my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a telephone-switchboard system, the
combination of aline-circuit including an an-
nuneiator-aetuating coil, a circuit-breaker,
and a spring-jack, a second cirenit including
opposed contact-terminalsand a restoring-coil
having an armature adapted to actuate the
circuit-breaker of the line-circuit, means ac-
tuated by said restoring-coil for restoring the
annunciator-shutter to its normal position,
and a plug having a contact-surface which
normally passes into and out of contact with
the terminals of said second cirecuit and al-
ternately closes and opens the circuit of the
restoring-coil when inserted in the spring-
jack of the line-circuit and actuates the cir-
cuit-brealker therein to open said line-circuit.

2. In a telephone-switchboard system, the
combination of a telephone-circuit including
a spring-jack and an annunciator-actuating
coil, a second circuit including a spring-con-
tact terminal and an annunciator-restoring
coil adapted to actuate the annunciator-re
storing mechanism, a switchboard apertured
to receive a plug and having upon the face
thereof around said aperture a conductor
forming part of the circuit of the restoring-
coil and standing opposed to the spring-con-
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tact terminal of said second circuit, a plug
adapted to enter said aperture to engage said
spring-jack having a contact-surface thereon
which passes but momentarily into contact
with thespring-terminal of the circuit of the
restoring-coil and with said opposed conduc-
tor around said aperture, thereby alternately
closing and opening the circuit of the restor-
ing-coil when said plugis inserted in or with-
drawn from said spring-jack.

3. The combination of a telephone-line in-
cluding aspring-jack and an annunciator-coil
adapted to actuate the annunciator-shutter, a
restoring-coil included with a source of elec-
tricity and a contact-terminal in a normally

open. ceircuit, a ringing-key, a plug having a |

contact-surface adapted to engage said ter-
minal and carrying a line connected with said
contact-surface which is adapted to form a

portion of the circuit of said restoring-coil and -

which is connected with the ringing-key, to
enable the circuit of said restoring-coil to be
closed by said ringing-key to restore the an-
nunciator-shutter through the cord of said
plug.

4. Inatelephonesystem,the compination of
a telephone-line including an annunciator-
actuating coil and a circuit-breaker, an elec-
tromagnet included with a source of elec-
tricity in a normally open circuit, means op-
erated by said electromagnet for actuating
said circuit-breaker when said magnet is en-
ergized, a ringing-key adapted to close the
circuit of said electromagnet when said key is
in aringing position, whereby the line-circuit
of the calling subscriber is opened when the
operator rings the subscriber called. -

5. The combination of anannuneciator con-
sisting of a centrally-pivoted angle-plate or
shutter whose opposed faces stand in separate
planes and one of which faces carries an in-
dicating character, means for moving said
shutter on its pivot, a movable opaque screen
having an opening which registers with said
shutter, an indicating character on a trans-
parent- panel in line with said opening, a
source of light behind said screen, and means
for moving said drop or shutter to permit the
light to shine through said opening and reveal
said character on said panel and means for
moving said screen to reveal the character on
said shutter.

6. In an annunciator, the combination of a
transparent plate having an indicating char-
acter on a portion of the surface thereof, a
source of light, a movable drop or shutter con-
sisting of an angle-plate one face of which is
interposed between said light and character,
the other face of said shutter carrying an in-
dicating character corresponding with the
character on said plate, means for actuating
said shutter to move one face thereof from be-
tween said light and the character omn said
transparent plate and expose the character
on the other face of said shutter through said
transparent plate, and means for restoring
said shutter to its normal position.

7. In an annunciator, the combination of
an indicating character upon a transparent
plate, a source of light behind said character,

‘a movable drop or shutter consisting of a piv-

oted angle-plate one face of which is normally
held in a vertical position interposed between
said light and character, and the other face
of which is of greater specific gravity and
stands in a substantially horizontal position,
means for releasing said shutter to cause the
horizontal face thereof to swing downward
and carry the vertical face to a horizontal po-
sition to permit the rays of light toshine upon
and reveal said character, and means for re-
storing said shutter to exclude the light from
said character, substantially as set forth.

8. In an annunciator, the combination of
the annuneciator magnet or coil, the pivoted
shutter or drop consisting of an angle-plate
having an indicating character upon its lower
face, the armature of the annunciator-coil
adapted to engage and retain said shutter in
a normal position, in which the upper face
of said shutter stands vertically, a strip of
glass in front of said shutter the upper por-
tion of which is frosted, an indicating char-
acter upon the frosted glass, amovable opaque
screen in front of said glass having an open-
ing therethrough which registers with said
character on the glass and with the upper face
of said shutter when in its normal position
and with the lower face of said shutter when
said screen is moved downward, a source of
light behind said shutter, means for ener-
gizing the annunciator-coil to drop said shut-
ter rendering visible the character on the
lower face of said shutter through the strip
of clear glass when the opening in said screen

-is placed in front of the lower face of said
shutter, substantially as set forth.

.9. In an annunciator, the combination of
an indicating character visible by illumina-
tion, a normally open electric circuit contain-
ing a source of light, which source of light
stands adjacent to said character, a movable
shutter interposed between said light and
character, means for moving said shutter to
reveal said character, means connected with
said shutter for closing the light-circuit upon
the moving of said shutter from before said
character, and means for restoring said shut-

ter and simultaneously opening said cireunit. -

10. In an annunciator, the combination of
the movable shutter consisting of an angle-
plate whose opposed faces stand substantially
at right angles to each other, said plate being
pivoted near the point of angle and supported
so that one of its faces normally stands in a
vertical position and the other of its faces in
a horizontal position, means for causing said
shutter to swing on its pivot so as to present
its normally vertical face in a horizontal po-
sition and its normally horizontal face in a
vertical position, a hook projecting from the
inner angle of said plate, a restoring coil or
magnet having an armature provided with an
arm which engages the hook of said plate or
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shutter when its normally vertical face is in
a horizontal position, and means for energiz-
ing said magnet to actuate said arm and re-
store said shutter, substantially as set forth.

11. The combination in a series of spring-
jacks, of a continuous supporting-rod com-
mon to all of the springs of said jacks, said
rod being supported at its opposite ends and
covered throughout its length with a continu-
ous casing of insulating material, a series of
springs mounted upon said insulating-cover-
ing, intermediate the supports at the ends of
said rod, means for preventing the springs
from turning upon said rod, a series of insu-
lating - collars upon said covering dividing
said springs, and means for binding said parts
together.

12. The combination in a spring-jack, of a

supporting-rod common to all of the springs
of said jack, aninsulating-covering upon said
rod flattened upon one face, a series of springs
mounted upon said insulating-covering hav-
ing an aperture therein provided with a
straight face which coincides with the flat por-
tion of said insulating-covering, a series of
insulabing-collars mounted upon the insulat-
ing-covering of said rod and interposed be-
tween said springs, and the nuts on the ends
of said rod for binding said parts together.

In testimony whercof I aflix my sighature
in presence of two witnesses.

IFRED C. ITUGITES.
Witnesses:

E. S. WHEELER,
M. A. MARTIN.
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