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UNITED STATES

Patented June 30, 1903.

PATENT OFFICE.

ALBERT J. SPRINGBORN, OF CLEVELAND, OHIO.

SELECTIVE PARTY-LINE TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 732,131, dated June 30, 1903,

" Application filed June 12, 1901,

To all whom it may concern:

Be it known thatI, ALBERT J. SPRINGBORN,
a citizen of the United States, residing at
Cleveland, in the county of Cayahoga and
State of Ohio, have invented a new and use-
ful Improvementin Selective Party-Line Tel-
ephone Systems, of which the following is a
specification. ' '

Thisinvention relates to what are known as
‘‘party-line” telephones, and has reference
to the means employed whereby the particu-
lar telephone on the line with which eommu-
nication.is desired is signaled to the exclu-
sion of all the other telephones and whereby
all the telephones not so signaled are left
without connection, so that it is impossible
to use them. These means are illustrated in
the accompanying drawings, in which—

Figure1shows a diagrammatic view of two
party-lines, each being provided with two
telephones in parallel and each extending to
the central office, the connections and appa-
ratus in which are alsoshown. Fig. 2shows
a diagrammatic view of a party-line which is
provided with four telephones in parallel;
showing the dials for the selecting appara-
tuses and the means for making the proper
connection for each. Fig. 3 shows a view of
the clockwork and the mechanism for con-
trolling the same, said view being taken on
the line 3 3 of Fig. 4. Fig. 4 is a view of the
clockwork and the dial, the same being taken
on line 4 4 of Fig. 5. " Tig. 5 is a view through
the clockwork and dial, the same being taken
on the line 5 5 of Fig. 4. Fig. Gisa perspec-
tive view of the mechanism for controlling
the circuit-closer for returning the dial-hands
to “0.” This figure also shows a detail view
of the means employed for preventing a party
who is not in the talking-circuit from return-
ing the telephones on the line to *“0” while
another party is talking. Fig.7 is a view of
a detail shown in Fig. 6, the key being shown
in full. Fig. 8 shows an enlarged view of a
portion of the selecting devices employed at:
the central-station. Fig. 9 isa section taken
through the outer dial in the plane of a de-
pressible key, showing the beveled head of
said key and the roller on the dial-hand for
depressing the same. Fig. 10 is a section
through the outer end of the spring-pieces for
connecting the condueting-rings in the cen-

-stroying all secrecy in the service.

Serial No. 64,302, (Fo modal

tral selecting device and showing the T-slots
in‘the same. Fig. 11isa perspective view of
one of the Keys of the selecting device for the
central station. Fig. 12 is a view, partly in
elevation and partly in section, of a tele-
phone having my selecting device attached
thereto. Fig. 13 showsat the left the switch-
board-jack, at the center the plug for the
same, and at the right the selecting-plug.
Fig. 13’ shows these parts with both plugsin
position. Fig. 14 is a diagrammatic view, on
an enlarged scale, of the telephone connec-
tions shown in Fig. 1. Fig.15isan enlarged
view of the clockwork mechanism for oper-
ating the selecting device at central. Fig.
16 is a diagrammatic view showing in plan
the arrangement of the dials and connections
at central, and Fig. 17 is an enlarged view
taken vertically through the center of the
dials and also showing the electrical connec-
tions at the central station.

- Similar reference characters designate cor-
responding parts throughout theé several
views of the drawings.

- In party-line telephone systems in use at
present the subscriberis subjected to the an-
noyance of having all of the signals sounded
on his telephone whether he is the particular
subscriber desired or not. Furthermore, af-
ter the proper connections are made the users

‘of these telephones are liable to beinterrupted

by other persons on the line, who may listen
to or take part in the conversation, thus de-
In order
to overcome these serious defects and at the
same time to make my inproved system en-
tirely automatic and quick in action, T-have
devised the means of which the drawings
show my preferred form, in which—

land 2 represent the main wires of a party-
line, the sawe leading from the various party-
telephones (shown at A, B, C, and D) to the
switchboard,(indicatedat 3.) Inordertomore
clearly disclose the means for connecting two
party-lines at the central station, I have
shown the telephones A and B on oneline and
C and D on another, each of the lines lead-
ing to the switchboard, which for the sake of
clearness is shown divided, one line passing
in at one side and the other line at the other
side. . .

Ineachofthetelephonesshown,4designates
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the hook, upon which thereceiver 5is adapted

-to hang in the usual manner.
6 is the transmitter, the circuit from which -

leads through the primary of the induction-
coil 7.

S designates the call-bell,which in the party-
line telephones used in connection with this
system is preferably of the ordinary make-
and-break-circuit form. _

At the central station 9 represents the or-
dinary jacks of the switchboard, and 10 the
plugs for the same. These plugs are of the
peculiar construction shown, the purpose of
such construction being hereinafter made to
appear. : A

This system depends for its operation upon
aseries of selecting devices, one for each tele-
phone, and also upon one or more-of a some-
what different form of selector at the central
station. In order for these devices to always
select the particular party with whom connec-
tion is desired to the exclusion of all other
parties on the line, it is necessary for all of

‘the selecting devices to move synchronously.

To accomplish this result, I provide each se-
lecting device with clockwork mechanism,

which is shown in Figs. 3, 4, and 5, these fig--

ures being intended to illustrate selecting de-
vices at the telephones, although the clock-
work mechanism for the device at central is
practically the same, as appears from Fig. 15.
In this mechanism, 11 represents the drum-
arbor, and 12 the drumn, within which is coiled
the spring 13. As will be understood, one
end of this spring is fastened to the drum,
while the other end is attached to the drum-
arbor. Securedtothedrumisalargepinionl4,
which meshes with and-drives a small pinion
15, which is secured to the central shaft 16.
Also secured to the central shaft is a large
pinion 17,which meshes with a small pinion 18
on the shaft 19, which carries the governing-
Instead of a fan a suitable form of es-
capement mechanism may be employed, if de-
sired. Projecting from the frame of the elock-
work -mechanism are studs 21 and 22, upon
which are journaled gear-wheels 23 and 24,
which are geared to a small pinion 25 upon the
drum-arbor. Also journaled upon the stud
22 is a lever 26, which carries a pawl 27 for
engaging with the teeth of the gear-wheel 24
to drive the same when ‘the lever is moved
forward against the tension of its spring 28.
For preventing the backward rotation of the
gear-wheel 24 I provide a detent-pawl 29,
which is secured to a stationary part of the
framework and engages with the top teeth of
the gear-wheel. From this descriptionit will
be understood that when thelever26 is moved
forwardly it will turn the gear-wheel 24 and
through the train of gearing will tarn the
drum-arbor to wind the spring. Further-
more, when the central shaft is permitted to
turn by releasing mechanism, presently de-
seribed, the train of gearing extending from
the drum-arbor to the governing-fan will be
rotated. This releasing mechanism is shown

most. clearly in Fig. 3 and Fig. 15 and con-
sists of a notched disk 30, which is secured
to the central shaft, in the notches of which
the beveled end of a lever 31 is normally
pressed by means of a spring 82. When this
lever is moved so as to disengage its beveled
end from the notches, the clockwork mech-
anism is free to operate. It willbe seen that
it is necessary to release all of the mechan-
isms on the various party-telephones on a
line at the same instant, and for this purpose
I provide each of the selecting devices with
an electromagnet 33, which is preferably
mounted between the énds of the levers 26

-and 31, so that when a current is passed

about the same these levers will be drawn to-
ward eacli other to release the clockwork and
also to wind up the spring. The gears for
winding the spring and those for driving the
central shaft are so proportioned that the
spring is always kept under driving tension.
The frame for the clockwork mechanism is
secured to the rear sideof an inner dial-plate
34, and the central shaft projects through
the same and also through the center of the
outer dial 35, the framework and the dials
being secured together by the posts 36. Se-
cured to the front face of the inner dial are
two conducting-rings 87, which are mounted
concentrically with each other and with the
central shaft. Under conditions which will
hereinafter be fully explained these conduct-
ing-rings form a part of the talking-circuit.
Normally theyare insulated from each other,
so thatno current can pass between them, but
are connected together at certain points by
means which is controlled by the clockwork
mechanism. 'Thismeans consistsof the dial-
hand 38, which is secured to the outer end
of the central shaft and which moves over
the face of the outer dial, and also of the

keys 39, which are mounted in the dials, soas

to project between the condueting-rings 37.
These keys carry spring metallic connecting-
pieces 40, which extend over the conducting-
rings and are adapted to be pressed into con-
tact therewith. Preferably these connecting-
pieces are formed of spring material, so that
proper connection will be more certain. As
shown, they are in the form of tongues, which
are stamped from a blank, the outer portions
41 of which extend beyond the ends of the
tongues and press upon the surface of the
inner dial to hold the key 39 in its outward
position. Although the blank shown in Fig.
6 is intended for a special purpose, hereinaf-
ter stated, this figure shows the way in which
these blanks with their tongues are formed
from the single piece of metal. 'The head of
the keys 89 are beveled on their outer sur-
faces, (shown in Fig. 9,) and the dial-hand 38
is preferably provided with a roller 42, which
is adapted to roll upon the beveled face of

the heads, and thus depress the same to force:

the connegting-pieces 40 into contact with
the conducting-rings 37. Asillustrated more
clearly in Fig. 2, which shows a party-line
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with four telephones connected therewith,
the keys 39 are arranged in different posi-
tions on the different telephones. Thus in
telephone 4 the keys are placed at A, AB,
AC,and AD. By havingthe keys so placed
when the dial-hand passes the same the talk-
ing - cireuit through telephone A will be
bridged between the condueting - rings 37,
In telephone B the keys are placed at B, AB,
BC, and BD. In telephone C the keys are
placed at C, AC, BC, and CD. In telephone
D the keys are placed at D, AD, BD, and
CD. Normally all of the dial-hands rest at
the lower part of the dial, which I designate
as [14 0.77

From the above description it will be un-
derstood that inasmuch as the dial-hands are
started from the same point and travel with
the same speed whenever the circuit is made
at one telephone it will be open at all of the
other telephones except when it rests upon
the keyshaving a double letter, in whic¢h case
both of the telephones having those particu-

lar letters will be in the eircuit, so that com-

munication can be had between them.

The eurrent which sets the various select-

ing devices in operation is controlled in the
first instance at the central station by the
selecting device or devices there. These de-
vices are shown in Fig. 1 at 43, in Figs. 15,
16, and 17, and also in -part in Fig. 8. As
has been stated, these selecting devices are
provided with practically the same kind of
driving means as those in the party - tele-
phone. In these selecting devices the dial-
hand instead of making the circuit as in the
party-telephones breaks the same, so as to
stop the current which is flowing through the
magnets 33 in the various telephones. The
instant this occurs the springs 32 will throw
the beveled ends of the levers 31 into a noteh
of the disks 30, which will instantly bring
the hands on all of the dials to rest. The
selecting devices 43 earry on the inside of
their covers conducting-rings 44, which are
made and arranged similarly to those in the
other devices. Normally the conducting-
rings have no metallic connection, so that
no current can flow from one to the other.
When desired, however, they are bridged
by the spring-levers 45, which are arranged
within the selecting device and radiate from
the center thereof. These levers are formed,
preferably, of spring material, and in order
to secure better results as a spring I form the
same with a downwardly - turned bend, as
shown at 46. With this construction it is
evident that the levers tend to spring up-
wardly into contact with the conducting-
rings 44. Normally they are prevented from
doing so, however, by keys 47, which are ar-
ranged about the dial, there being one key
for each lever. As is shown more clearly in
Fig. 10, the depending portions 48 on the

outer ends of the levers are provided with T-
shaped holes or slots, through which the keys
47 pass, and the keys are also provided with

o

enlarged portions, (shown at 49,) which nor-
mally rest in the wider portion of the T-slot
to hold the lever 45 depressed, the keys be-
ing held in this position by means of a spring
50, which is placed between the heads of the
keys, and a plate 51, which is secured to and
extends around the selecting devices. As
long as the large portion 49 of the key re-
mains in the large part of the T-slot the le-
ver will be depressed. When, however, the
key 47 is pushed inwardly, the part 49 is re-
moved from the slot and the lever 45 springs
up, the small portion of the key passing
through the small portion of the T-slot. In
order to secure a more certain contact, 1
preferably provide the levers 45 with spring-

70

75

8o

pieces 52, which are pressed tightly against - .

the conducting-rings when the levers are up.
When the contact is made in the central-sta-
tion selecting devices as described, all of the
devices, including the one af central, are
thrown into operation and are kept running
until the circuit is broken. This is done by
the dial-hand 53 on the selector at the cen-
tral station. For accomplishing this result I
project the end of the dial-hand beyond the
top of the dial and turn the same downwardly
into the plane of the extension 48 on the end
of the levers 45. When the dial-hand is
turned so as to bring the same into engage-
ment with the lever 45, the latter is depressed
out of contact with the conducting-rings 44,
and the large portion of the T-slot is brought
into line with the large part 49 of the key 47,
so that the latter may snap into the hole in
theleverand hold the same depressed. When
the lever 45 is pressed downwardly in this
manner, the circuit through the dials in the
central station and also on the party-line is
broken, so that the various magnets 33 are de-
energized. This permits the various levers
31 to engage with the notches in their disks
30 to stop the clockwork mechanisms. For
reasons hereinafter stated it is not desired to
stop the dial-hand on the central-station cir-
cuit until it has made a complete rotation and
returned to ““0”. Forthisreason the disks 30
for these selecting devices are formed with a
single noteh for the lever 31.  With this con-
struction when the circuit is broken, as above
described, the levers 31 merely press against
the smooth surfaces of the periphery of the
disk 30 until the notch is brought opposite
thereto, when they snap into engagement and
stop the mechanism with the dial-handsat «0.”
This construetion is best seen in Fig. 15,
Having thus described the structure of the
dial mechanisms, I shall now proceed to
trace the various cirenits and will invite at-
tention to the diagrams shown in Figs. 1, 14,
16, and 17. 54 and 55 represent the wires
within the cables, to which are connected the
plugs 10, heretofore referred to, said plugs be-
ing adapted for insertion into the jacks 9 of
the switehboard in the usual manner. Each
of these plugs is composed of a central piece
56, whieh is provided with a head 57 for en-
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gagement with the springs 58 of its jack.
Surrounding the piece 56 and insulated there-

- from is a sleeve 59, which has a bulge near
. its center just opposite the rear end of the
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. piece 56.

Within this bulge and connected
with the said piece are springs 60, the func-
tion of which will be hereinafter stated. The
wires 54 and 55 extend through the opera-
tor’s table 61 and passing across below the
same extend outwardly through the table
again and are connected at their opposite
ends to another plug 10, like the one just de-
seribed. When these plugs are inserted into
their respective jacks, complete.metallic con-
nection is made between the leading-wires
which are eonnected with said jacks, and
any telephones on these lines will under cer-
tain conditions be connected for talking.
In order to send the current through all of
the party-telephones, it becomes necessary to
provide a battery at central and also the

necessary connection between the same and -

the main lines 1 and 2. This battery is shown
at 62, where it is conveniently arranged be-
low the operator’s table 61,on top of or within
which are placed the operator’s selecting de-
vieces 43. From this battery I lead wires 63
into the selecting devices at central and carry
them around the electromagnets 640, which
correspond to the magnets 33. in the tele-
phone heretofore described, and from thence
to one of the conducting-rings 44. From the
other one of these rings I lead a wire 64
downwardly through the selecting device to
an electromaenet 65 and from thence out-
wardly through the table to the inner part of
what I term my ‘selecting-plug” 66. This
plug, like that heretofore described, is com-
posed of an inner part and an outer sleeve,
which are insulated from each other. This
plug is adapted to be inserted into the rear
end of the plug 10, when the springs 60 will
engage with the head of the inner part of
the plug 66, thus forming an electric circuit
from one of these inner parts to the other
and thence to the main wire 1. The slecves
on the selecting-plugs form.electric contact
with the sleeves 59 on the plugs 10, which
afford an electric connection between the
sleeves on the plugs 66 and the main wires 2.
From the sleeves on the selecting - plugs
wires 67 lead back to the opposite side of the
battery 62, the wires 64 and 67 forming a
cable. Assuming that a complete cireuit is

established through the party - telephones,

it will be seen that when the plugs 10 and
66 are inserted in their respective positions
and the circuit in the selector is eclosed
by the depression of a key 47 a .current
will flow from the positive side of the bat-
tery 62 through the selecting mechanism,
thence around the magnet 65, thence through
the inner portions of the two plugs, thence
through wire 1, through the various tele-
phones, back through the wire 2 and the
sleoves of the jack and the plugs, and back
through the wire 67 to the opposite side of the

732,131

battery. Assoon as thecurrentbegins to low
the magnet 640 is energized, which releases
the clockwork mechanism for that selecting
device, so that the dial-hand 53 is rotated.
The current will continue to flow until the
dial-hand reaches the lever 45, which has been
released, when it will press said lever down-
wardly until it is caught by its key 47, thus
breaking the circuit. Similarly the current
has released all the various selecting mech-
anisms on the line with which the selecting-
plug 66 is connected, and the dial-hands of
these various mechanisms have turned with
the haud on the central dial until the current
was broken,when the hands on the telephone’s
dials were arrested. As hasbeen stated the
dial-hand 53 tends to move until a complete
rotation has been made, when it is also ar-
rested.

In Fig. 1thetelephone, which I have named
¢({,” has its dial and the driving mechanism
removed to show'in diagram the arrangement

“of the various wires in the selecting mechan-

ism and their connections with the other parts
of the telephone. This telephone, with its
connections,isalsoshown in Fig. 14. Inthese
figures the contacting rings 37 appear, and it
will be remembered that these rings are
bridged wherever any of the keys 39 are de-
pressed. Itshould bestated thateachofthe va-
rious telephone-dials hasa keyat *“ 0,” so that
when all of the dial-hands have been returned
to this point a complete eircuit will be formed
between the conduecting-rings. When the
carrent comes in from central over wire 1, it
will be conducted over the wires 68 to the relay
69 and thence to the outer ring 37. From
here it will pass through the contact-plate 40
to the inner ring 37 and thence by the wire
70 to the hook 4. TFrom here it will pass out
at the contact 71 and will follow the wires 72,
73, and 74 to the lead-wire 2, from which it
returns to the battery 62, as has been de-
seribed. Inasmuch as this currentis divided
hetween the telephones, it may not have suf-
ficient strength to actuate the magnets 33 for
releasing and winding the clock mechanism
on the selecting devices. For this reason it
is conducted about the relay 69, which closes
a local circuit at 75. In this circuit is placed
a battery 76, which sends a eurrent through
wires 77, econtacts 75, armature 78, wires 79,
electromagnet 33; and wires 80to the battery.
This gives a shortlocal circuit with slight re-
sistance, so that a current strong enough to
operate the clockwork mechanism is secured,
which current continues to flow as long as the
relay is energized. It will of course be un-
derstood that this same result iseffected in
all the various télephones on theline, Inas-
much as these telephones are all alike, Ishall
confine my description to one of the same and
shall refer to the others only when some dif-
ference in their structures makesit necessary
to do so. Now no sooner does the hand of
the dial for the telephone begin to rotate
than it passes off of the key 39 at *“0,” which
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,

key moves outwardly and breaks the circuit
between the condueting-rings 37. The carrent
would then cease to pass around the relay 69,
and the dial-hand would stop if some means
were not provided for switehing the current
around the selecting mechanism. For this
purpose I cause the relay 69 to operate a sec-
ond armature S1, which makes contact with
the wire 68 beyond the relay 69, so that the
current will pass from said relay through the
contact-point at 82, the armature 81, and the
wires 80, 72,73, and 74 back to the wire 2, as
before. By this connection the relay will be
kept energized and the contact-points 76 kept
closed, so that the clockwork mechanism will
be permitted to operate until the circuit is
broken at the central station, as described,
A wire 151 is also led off at some point be-
yond the reiay, as from the outer conducting-
ring 37,to a pair of contact-points 152, which
are pressed together by the hook 4. These
points are also eonnected to wire 104, pres-
ently described, by wire 153, and as long
as the hook is down part of the current may
pass along this eircuit. When the dial-hand
gets to the proper point, it is necessary to
sound the call-bell to signal the user of the
particular telephone desired. For this pur-
pose I place preferably between the conduct-
ing-rings 37 contact- points 83, which are
shown in Figs. 4,1, and 14, Fig. 4 beinga view
taken through the telephone C of Fig. 2, this
particular telephone having keys 39 diamet-
rically opposite on the horizontal line. All
of the keys on the dials except those at the
‘0" point are provided with metallic circuit-
closers 84, which press upon the contacts 83
when their respective keys aredepressed and
held down by the dial-hand 38, there being
confact-points 83 at each of the keys. As
soon therefore as the dial-hand reaches the
desired point it stops with the key depressed,
forming contact between the conduecting-
rings 37 and the contact-points 83. Tt will

; be remembered, however, that no other tele-

phone on the line, except when a double-let-
ter key is pressed, has a key in this particu-
lar location, so that no other bell is sounded,
as no other telephone is in connection.
When the contacts 83 are closed as described,
a current flows from the battery 76 through
wires 77 84, motor 85, wire 86 to the con-
tact-points 83, through the contact-piece 84,
wire 87, contact-points 88, and wires 72 to
the opposite side of the battery 76. This cur-
rent will drive the armature on the motor as
long as it flows. This armature is'geared so
as to rotate a disk 89, which is formed of in-
sulated material except at one part 90 on its
periphery, which is formed of conducting ma-
terial. Brushes 91 bear upon the periphery
of this disk, but are out of contact and insu-
lated from each other except when the metal-
lic portion 90 passes under them. This con-

tact lasts for an instant only, and during
this time a current is permitted to flow from

5

the wire 77 into the wire 92, bell 8, wire 93,
brushes 91, and wire 94 to wire 86, so that for
this short time the cireuit is divided between
thebelland the motor. - By this arrangement
the bell is rung intermittently as long as the
current is permitted to flowin the circuit de-
scribed. It will benoticed that the eontact-
points 88 are pressed together by means of
the hook 4 as long as the receiver is hanging
thereon; but whenever the subseriber who
is called removes his receiver the hook will
fly up and will break the circuit at the points
88, which will stop the motor and the bell.
When the hook rises, it forms contact at 95
and 96 with the lines to the talking-circuit,
so that a carrent flows from the battery 97
through wires 98, transmitter 6, primary coil
99, wire 100 to rhe hook, and thence back by
wire 101 to the battery again, this circuit dif-
fering in no particular degree from those in
use at the present time. Theimpulses which
are set up in the secondary 102 of course al-
ternate in the cirenit, bus may be traced
through the wire 103, receiver 5, wires 104,
73, and 74 to the main wire 2, thence to the
jack 9 and to the eable at the central into the
opposite jack, from whence it passes around
the other telephone in the cirenit, back
through central to the line 1, down wires 68,
conducting-rings 37, which are now connect-
ed, contact-pieces 40, through wire 70 to the
hook 4, and thence back through wire 100 to
the secondary 102, from whenee it started.
In order to save time and to avoid labor
and annoyance at the'central station and also
to make certain that the lines will not be left
in an inoperative position, it is desirable that
the various telephones be automatiecally re-
turned to *‘0” when the persons who have been
using the lines hang up their receivers. For
this purpose I place contact-points 105 on the

dial and provide the latter with mechanism ,

for opening these contact- points when the
dial-hand is on “0”. When said hand moves
from “‘0,” these points will under certain eon-
ditions, presently stated, come together. As-
suming that these contacts are together while
the hook 4 is depressed, a current will flow
from the battery 76 through the wire 106, con-
tact-points 105, wites 107 and 74 to the main
line 2, thence through all ot the various tele-
phoues on the line, as well as the line with
which connection may have been established,
through central to the opposite wire 1, and

thence back through the wire 68, conducting-

rings 37 with their connecting-pieces, wire
70, hook 4, and wire 72 to the battery again.
It will be noticed that this current flows about
the relay 69, which becomes energized and
closes the local civeait at 75, which throws a
strong current around the magnes 33, which
controls the clockwork mechanism, for it will
be remembered that this magnet when ener-
gized attracts the armatures of both of the
levers 26 and 31, thus starting and winding
the said mechanism. This local current will
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continue to flow until the dial-hand reaches
“0,” when the contacts at 105 will be broken
and all of the dial-hands will stop. '

It will be evident that the contacts at 105
must not be permitted to come together un-
less that partieular telephone to which they
belongisinuse: Otherwiseassoon as thedial-
hand moved away from ““0,” the telephone-
receiver being on the hook, a complete circuit
would be established through all of the tele-
phones, which would cause the dial-hands of
the same to move entirely around to 07
again, when the hand would break the circuit.
Consequently it becomes necessary toform a
connection, either mechanical or electrical,
between the receiver-hook and the contact-
pieces at 105, so that these pieces may not
come together except when the hook israised.
My preferred form of this connection isshown
in Figs. 5, 6, and 7, particular refereunce being
directed to Fig. 6, in which 4 represents the
hook, and 108 the contact-piece, which bridges
the contacts 105. This piece is secured to a
key 109, which projects outwardly through the
dialand hasitshead beveled on itsupperface,
80 as to be depressed by the dial-hand when at
«0.” 1t will be noticed from Fig. 5 that the
contacts 105 are formed on the inner face of
the outer dial rather than upon the inner dial,
as are the other contacts. The depression of
the key 109 therefore separates the contacts
and the contact-piece 108. This contact-piece
has inwardly-projecting spring portions 109,
which bear against the inner dial, so as to
press the key outwardly, and it also has an
inwardly-extending lug or tongue 110." The
hook 4 is of a bell-ecrank form, having the
downward extension 111, to which is jointedly
secured a rod 112, whieh is secured to a cyl-
inder 113. Mounted for movement within
this cylinder is a piston 114, the rod 115 for
which projects out through the cylinder-head
and is secured to a plate 116. ¥igs. 6 and 7
show this plate bearing against the face of
the lug or tongue 110, and Fig. 6 also shows
the spring 117, which is in the cylinder at the
rear of the piston, in a compressed condition.
This is the position of these parts when the
telephone has been in use and the receiver

has been hung up again.- In other words,

this is the position of these parts when the
last cireuit described is completed by closing
the contacts at 105 and at71. When the dial-
hand comes to ““0,” the key 109 is depressed
until the upper part of the lug or tongue is
brought below the plate 116, which will then
snap forward over the contact-piece 108 and
will prevent the same from moving against
the contact-poinis 105. When, however, the
dial-hand has moved from over the key 109
and the receiver is removed from the hook,
the plate 116 will unless prevented be pulled

" back to release the contact-piece 108 and per-
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mit it to engage with the contacts 105. To
limit the movement of the pistonin its cylin-
der, so as to draw back the plate when the

hook is raised and also to prevent the plate
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from turning, so thatitwill not engage prop-

erly with the contact-plate, I provide the eyl-

inder with grooves 118, into which extend pro-
jections 119 on the piston, the projections
sliding in the grooves.

In order to preventany person on the party-
line from returning the telephones to ‘0,”
and thus destroying connection between two
parties while they are using the line, which
he could do by simply removing his receiver
from the hook, which would close the con-
tact at 105, and then hanging up the receiver
again, which also closes the circuit at 71, I
provide the plate 116 with suitable locking
means, the same being shown more clearly in

70

75

8o

Figs. 5 and 6, the counections for the same .

appearing in Fig. 1. By this means the plate
116 is locked in position over the contact-
plate 108 except when the dial-hand for that
telephone is.resting upon a key 39. When
the hand is in this position, it is necessary

for the plate to be unlocked, so that the hook.

can rise; but at all other times it should be
locked down. Inasmuch as it should always
be possible to raise the hook when the dial-

“hand is on ““0,” I provide the dial at that

point with a special key 120, which, like the

others, is formed with an inclined face, so as

to be depressed by the dial-hand. This key
bears with its inner end against the end of a
lever 121, which is pivoted at 122 and has its
opposite end passing below a hook 123, con-
nected with the catch. For clearness this
lever is shown partly broken away in Iig. 6.
This cateh preferably cousists of an open ree-
tangle 124, which surrounds the plate 116 and
has above the plate a projection 125, which is
adapted toenterahole126 inthe plate. While
the key 120 is depressed, the projection 125 is
beld out of the hole, so that the plate may
move. As soon as the dial-hand turns from
over the key 120 the projection is pulled into
the hole by means of a spring 127,which iscon-
nected to the rear end of the stem 128 of the
catch, which locks the plate and also the hook
until the hand reaches the key 39 of that
particular dial. * At this point the plate 116
must be again released, and for this purpose
I place at the various keys (indicated on tele-
phone C in Fig. 2) contact-points 129, which
are adapted to be closed by keys 130 when
the dial-hand is resting upon the adjacent
key 39, or, if preferred, the contact-closers
may be carried by the latter keys. When
contact is made in this manner, a current is
permitted to flow from battery 97 through
wires 98, 131, magnet 132, (see Fig. 6,) con-
tact 129, wire 133, and wire 101 back to the
battery. When the magnet 132 is energized
in this way, it will attract its armature 134,

‘whieh is connected with the stem 128 of the
cateh, and by so doing will release the plate.

116. From this desecription it will be seen
that it is impossible to lift the hook to re-
turn the line to ‘0 unless the dial-hand for
that particnlar telephone is resting upon one
of the keys 39. In order. that the current
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passing throagh the magnet 132 may not rob
the circuit through the transmitter of its cur-
rent, I make the magnet 132 with a high re-
sistanece.

It has been shown that when the contacts
are closed at 105 and at 71 the current flows
through the first-named contact through the
wire 74 to the main line2. When it reaches
the wire 107, however, if it is not prevented
it passes down throughsaid wireand through
wires 73 and 72 to the battery again. It
therefore becomes necessary to open this lat-
ter branch of this circuit when the telephones
are to be returned to ““0.” Tor accomplish-
ing this result I place an electromagnet 1335
in the wire 74, so that as soon as the eurrent
starts through this magnet it will break this
circuit through the other branch by lifting
the armature 136, thus compelling the cur-
rent to pass out on the main line.

In the description of the circuits first given
it was assumed that the receiver was hang-
ing on the hook of the telephone, so that the
same was depressed, as shown in the dia-
gram in Figs. 1 and 14. When, however, a
party—say at telephone C in Fig. 1—desires
connection, he must signal eentral, which he
does by removing his receiver, thus operat-
ing asignal at central in the usual way. " The
operator then inserts the plug 10 into the
jack of the line which has signaled and as-
certains by the usual plugging-in and listen-
ing device with which the central station is
furnished in the usunal way who it is that is
talking and with whom connection is de-
sired. Let us suppose that a party at tele-

. phone C wishes to talk with a party .at
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telephone A, which is on another party-line.
It is necessary for central to place both of
these party-lines in condition, so that these
two telephones and no others will be in
the talking - cireuit. This is done by in-
serting the selecting-plug 66 into the plug
10, which is already in cireuit with the tele-
phone C, after which the key 47 on the
central - station selector which is connected
with the plug 66 is depressed at C. This im-
mediately throws all of the selecting devices
on that party-line and also that particular
selecting device at central into operation, so
that the dial-hands are moved simultane-
ously. When the dial-hand 53 at the central
station reaches the connecting-lever at C, it
automatieally breaks the civenit and stops all
of the various telephones, so that no one of
them is in circuit except C. It being remem-
bered that the hook on this particular tele-
phone is raised, the current will flow through
the central battery 62, through wires 63 and
64, the center pieces of the plugs 66 and
10, spring 58, wires 1 and 68, conducting-
rings 37, which are connected at “0,” wire 70,
hook 4, wire 100, the secondary 102, wires
103, receiver 5, wires 104, 107, 74, and 2, the
sleeves in the plugs, and the wires 67 back
to the battery. As soon as the operator has
inserted the plug into.the first party-line and

|

has pressed the key 47 she immediately in-
serts the plug inte the line which has the
telophone A connected therewith and presses
the key 47 of the selector for that line at A.
This immediately starts all of the telephone
dial-hands on thisline to turning, which con-
tinues until the circuit is broken by the cen-
tral dial-hand when it reaches A. When the
hand on the dial at telephone A reaches the
desired letter, the call-bell 8 is sounded until
the receiver is taken from the hook or until
the operator decides that no one is present to
answer the telephone, when she returns the
same to ‘‘0,” which she can do by connecting
the conducting-rings 44 ‘until her own dial.
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hand comes to ““0.” It will be noticed that in- -

asmuch as thehook waselevated at telephone
C the call-bell for that telephone did not ring.

Unless some means are provided for pre-
venting such action the ¢ircuit through one
of the selecting devices at central will flow
backwardly through the cable-wires 54 and
55.to the other party-line and will probably
turn the dial-hands_ on said line too far. To
avoid this result, I employ an electromagnet

137, about ‘which I pass coils of. wire 138,

which are connected at their opposite ends to
the condueting -rings 44.. The wires from
each of the selecting devices are insulated
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from each other in the magnet, so that no cur- -

rent can flow from one selector to the other;
but the carrent from each will energize the
maguet. Inasmuch as this magnet forms a
circuit between the cond ucting-rings, I give
it a heavy resistance, so as to compel the
greater part of the current to pass through
the main line. Below this magnet I pivot two
armatures 139, so that they will be rocked

100
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and their outer ends depressed when their -

inner ends are lifted by the magnet. This
action causes the outer ends of the armatures
to close contacts 140 in a local cirenit. Now
when the carrent from battery 62 passes
through the central selecting device and up
the wire 64 if it should return by the wire
54 and pass over to the other party-line it
will divide and part of the current will flow
through wire 141, the magnet 142, through
the contact-points 140 into the wires 143 and
67 to the battery again. When this takes
place, the magnet 142 will open the circuit
through wire 54 by lifting the armature 144,
which will be kept open as long as a current
flows through either selecting device. . It will
thus be seen that it is impossible to get the
current from one selecting device.into a
party-line with which the plug 66 of that de-
vice is not connected.

It will be understood that if the central-sta-
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tion selector-plugs were kept in their respec- -

tive plugs 10 while the telephones which have
been connected were in use the magnet 137
could be used for lifting the armature 144.
I desire, however, to make it possible to re-
move the selector - plug 66 as soon as the
proper connections have been made, so that
they may be again employed for secuiring
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. other connections. Ifsoemployed, however,
-the magnet 137 would lift the armature 144,
and thereby brealk the connection in circuits
which are in use. I therefore provide each
of the cables having the wires 54 and 55 with
a separate armature 144, which has its own
electromagnet 142, as best seen in Fig. 16,
the contacts 140 for each cirenit through this
magnet being simultaneously closed by the
armature139; but nocurrentcan flow through
any of the magnets 142 unless it is in circuit
with the wires leading to the selector-plugs
66. Consequently no talking-cireunit is dis-
turbed by closing the contact-points 140 for
that cireuit.

‘When the current is turned into the main
line at the party-telephone, which is done by
hanging up the receiver, it is necessary to
prevent that current from passing across into
theotherline,and this turning the dial-hands
of those telephones to the wrong points. It

" is necessary to have the circuit closed some-
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where along the line, 8o that-a current may
flow, and for this reason I arrange at central
a shunt-wire 145, which passes from wire 54
about an electromagnet 146 and connects at
its other end with the wire 55. Inasmuch as
this shunt-ecireuit will be closed while the
line is engaged, the magnet 146 is given a
high resistance and impedance, so that no
current will pass in this direction. When
the current is turned on from the party-tele-
phone, however, a small current will pass
through the wire 145, which will cause the
magnet to draw down the armature 147, thus
making contact with the wire 148, which af-
fords a short cirecuit of low resistance be-
tween the wires 54 and 55. This short cir-
cuit will carry practically all the current
flowing over the line, so that not enough will
pass over to the other line to cause any dis-
turbance of the selecting devieces therve.
These short circnits will interfere with the
proper operation of the main circuits through
the central selecting devices if they were per-
mitted to remain closed while the current is
flowing, as it would then pass from the bat-
tery 62 through line 63, selecting device, and
line 64 to the inner members of the plugs,
thence down line 54, through the shunts to
line 55, and thence back through the sleeves

- of the plugs and wire 67 to the battery. By
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taking this course the main part of the cur-
rent fails to pass through the party-line, and
the telephone selecting devices will not be
operated. .To break these shunt-circuits, I
place the magnets 65 in the lines 64 and cause
them to lift their armatures 149 to break the
circnits at 150 when the current passes around
them.

It will be remembered that when one tele-
phone is in usein the party-line all the others
are out of the talking-circuit, as their dial-
hands do not rest on a key 39. For this rea-
son when the receiver of the telephone which
has been in use is hung up and the circuit
from its local battery 76 is closed at 71 and
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105 no current could flow through the party-
line unless a shunt- circuit is established
around the other selecting devices. This is
the function of the wires 151 and the contact-
points 152, heretofore referred to. As soon
as the eurrent starts around the circuits
through these wires the relays 69 act and
close the local circuits at 75, which starts
and winds the clockwork mechanism on all
the telephones, thus restoring all the dial-
hands to their zero positions.

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

1. In a telephone system, a central station,
a line leading from said station, telephones
connected with said line and normally in talk-
ing-cireuit with the central station when their
receiver-hooks are released, a selecting de-
vice at the central station, a source of elec-
tric power connected with said device, means
for connecting said device with theline, se-
lecting devices for each telephone, means for

‘closing the circuit from the said source of

power through the selecting devices and the
line, means whereby the resulting current
causes the various selecting devices to oper-
ate simultaneously, and thus break the talk-
ing-cireuits of their respective telephones,
means whereby the central selective device
automatically opens the circuit from the said
source of power after it has been closed a pre-
deterinined time to stop the selecting devices
and means whereby one of the telephone se-
lecting devices as it comes to rest again
places its telephone in condition for use.

2. In atelephone system, a party-line, tele-
phones connected with said line, said tele-
phones being normally in condition for talk-
ing when the receiver-hooks have been re-
leased, a selecting device connected with each
telephone and with said line, meauns for caus-
ing a current to pass through the line and the
selecting devices to operate the latter, means
for breaking the circuit to stop the current
and the selecting devices at any desired
time, and means whereby the operation of
the various selecting devices first breaks the
talking-circuits in all of the telephones and
then closes said circuits in one of said tele-
phones to the exclusion of all other talking-
circuits on the line.

3. In a-system for controlling electric eir-
cuits, the combination of a central selecting
device, a second selecting deviece in cireuit
therewith, means at the central device for
closing the cireuit for operating the said de-
vices, means for automatically breaking the
cireunit to stop the devices, and a second cir-
cuit connected with the second device which
is closed by said device just before it comes
to rest.

4. In a system for controlling electric eir-
cuits, a normally open main cireuit, a central
selecting device, a plurality of branch select-
ing devices in the main circuit therewith, a
plurality of branch circuits, one for each
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branch selecting device, means for closing the
main circuit at the central selecting device to
simultaneously release all of the selectin g de-
vices, means for causing all of said devices to
operate synchronously, means whereby the
central selecting device automatically breaks
the main cireuit to simultaneously stop all
of the branch selecting devices, and means
whereby one of the branch circaits will be
closed at substantially the moment that the
main eircuit is broken while the other branch
cirenits will remain open.

5. In a telephone system, a central station,
a party-line leading from said station, a plu-
rality of telephones on said line, said tele-
phones being normally in condition for talk-
ing, a device at the central station for first
throwing all the telephones out of the talking-
cireuit and then antomatically establishing a
talking-circuit for the particular telephone
desired to the exclusion of all the other tele-
phones on the line, and means controlled by
the telephone that has been in use for anto-
matically restoring all the telephones on the
line to their original condition,

6. Ina telephone system, a central station,
a party-line leading from said station, a plu-
rality of telephones on said line, said tele-

. phones being normally in condition for talk-
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ing, a device at the central station for first
throwingall the telephones out of the talkin g-
circuit and then automatically establishing a
talking-cirenit for the particular telephone

desired to the exclasion of all the other tele-

phones on the line, and means controlled by
the telephone that has been in use for first
breaking its own talking-circuit and then si-
multaneously restoring all the telephones on
the line to their original condition.

7. In a telephone system, a central station,
a telephone-line, a telephone on said line,
means for sending a current from the central
station through saidline and telephone, means
controlled by said current for closing a local
circuit in the telephone, a motor in said local
circuit which isdriven by the current through
the same, a shunt-cirenit about the motor, a
call-bell in said shunt- circuit, and means
driven by the motor for opening and closing
the shunt-circuit at intervals to cause the
bell to ring intermittently while the motor is
running, )

8. In a telephone system, a central station,
a telephone-line and a telephone connected
therewith, means for sending a current
through said line and telephone, means con-
trolled by said eurrentforclosing a local cir-
cuit in the telephone, a portion of said cireuit
being controlled by the reeeiver-hook, a mo-
tor in said local circuit, means for sending a
current through sald circuit and motor to
drive the latter, a shunt-cireunit about the mo-
tor, a call-bell in said shunt-cireuit, means
driven by the motor for opening and closing
the shunt-cireuit to cause the bell to ring in-
termittently while the motor is running, and
means for breaking the circuit through the

O

motor when the receiver is removed from its
hook. :

9. Inacontrolling device for an electric ¢ir-
cuif, normally insulated condueting-rings in
said circuit, a plurality of devices for con-
necting the same, means for holding said de-
vices outof contact with the conducting-rings
and for releasing the same to permit them to
engage therewith, and a hand movable over
the contacting devices, said hand being adapt-
ed to move the devices which have been re-
leased back out of contaect with the ecnduct-
ing-rings. ,

10. In a controlling deviee for an electric
cireuit, normally insulated conducting-rings
in said cireuit, a plurality of spring-connec-
tors for said rings, keys for normally holding
the connectors out of contact with said rings,
but which are adapted to release the same
when they are depressed, a motor device con-
trolled by the current in the cireuit, and a

hand driven by the motor deviece over the

spring-eonnectors, said hand being adapted
to move the connectors which have been re-
leased back out of contact with the conduct-
ing-rings to break the circuit.

11. In a controlling device for an electric
circuit, a dial, conducting-rings in the cir-
cuit arranged beneath the dial, a plurality of
spring contact-levers for connecting the con-
ducting-rings, said levers extending from the
center of the dial, T-slots in the outer end of
said levers, keys projecting from the eontrol-
ling device, and passing through said T-slots,
an enlargement on the keys engaging with
the levers to hold them out of engagement
with the conducting-rings but movable out of
engagement therewith to permit the levers to
spring into contact with the rings, a motor
device which is released when the rings are
connected, and a hand driven by said motor
device over the dial, said hand being adapted
to move the spring-levers which have been
released back out of contact with the conduect-
ing-rings to break the cireuit.

12. In a-controlling device for an electric
cirenit, a dial, conducting-rings in the cir-
cuit arranged beneath the dial, a plurality of
spring contact-levers for connecting the con-
ducting-rings, said levers extending from the
center of the dial, T-slots in the outer end.of
said levers, keys projecting from the control-
ling devices and passing through said T-slots,
an enlargement on the keys engaging with

the levers to hold them out of engagement

with the condueting-rings but being movable
outof engagement therewith to permit the
levers to spring into contact with the rings, a
hand movable over said dial and adapted to
press thespring-levers out of contact with the
condueting-rings, a spring-motor for driving
said dial-hand, and an electromagnet in said
circuit for releasing the spring-motor and for
winding the same.

13. In a telephone system, a switchboard, a
party telephone-line leading to said switeh-
board, a plug for insertion into the switch-
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board to connect the operator with the said
line, a selecting-plug for insertion into the
first-named plog with which it makes elec-
trical contact, a source of electric power in
circuit with said selecting-plug, and means
for closing the said circuit for a predeter-
mined time to send a current through the
party-line to place one of the telephones in
condition for use to the exclusion of all the
‘other telephones on the line.

14. In a telephone system, a switchboard,
two party-lines leading to said switchboard,
telephones on said lines; a selecting device
for each party-line, means for connecting said
selecting devices with the said party-lines, a
source of electric power cominon to said se-
lecting devices, means in each of said select-
ing devices for closing a circuit from the
source of power through therespective party-
lines for predetermined times, and means to
prevent the current through one selecting de-
viece from passing into the party-line which
is connected with the other selecting device.

15. In a telephone system, a switehboard,
two party-lines leading to said switchboard,
telephones on said lines, plugs for insertion
into the switchboard to conneet with said
lines, wires connecting said plugs, a selecting

" device for each of the said party-lines, a
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source of ‘electric power common to said se-
lecting devices, means in each of said select-
ing devices for eclosing a circuit from the
source of power through the respective party-
lines for predetermined times, a magnet in a
cireuit which is controlled by the current
through the party-lines,and a circuit-breaker
in one of the wires connecting the said plugs,
said circuit-breaker being controlled by said
magnet so that the circuit between the plugs
is broken while the current flows from the
source of power through either party-line.
16. In atelephonesystem, a switchboard, a
plurality of party-lines connected with said
switchboard,telephones on each of said party-
lines, a plurality of cable-wires 54 and 55 at
the switchboard for connecting any pair of
party-lines desired, a selecting device at the
switchboard for each of the party-lines to be
connected, a source of electric power common
to said selecting devices, means in said de-
vice for closing a circuit from the source of
power through their respective party-lines for
a predetermined time, a magnet common to
sald selecting devices which is energized by
the current through either party-line, a pla-
rality of magnets the circuits through which
are controlled by the first-named magnet, and
circunit-breakers in one of the wires for each
of the cables, said circuit-breakers being con-
trolled by the said plurality of magnets, the
arrangement being such that thecirenit in the
cable which is connected with the selecting
devices will be broken while all the others
will remain closed for the purpose specified.
17. In acircuit-controlling device,conduct-
ing-rings 37 which are normally disconnected,
wires forming an otherwise closed circuit con-
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nected to said conducting-rings, connecting- -

pieces for bridging the condueting -rings
which are normally out of contact therewith,
amember movableover the connecting-pieces
to force the same into contact with the con-
ducting-rings and mechanism formoving said
member, the arrangement of the connecting-
pieces being such that when the member is
in certain positions the circuit will be closed.

18. In acireuit-controlling device,conduct-

ing-rings which are normally disconnected,
wires which form an otherwise closed circuit
connected with said rings, a dial covering
said rings, a dial-hand movable over the sur-
face of said.dial, keys projecting through the
dial so as to be depressed by the dial-hand as
it moves, a connecting-piece carried by said
keys for bridging the conducting-rings when
the keys are depressed, the arrangement be-
ing such that when the dial-hand isin cer-
tain positions a key will be depressed which

will elose the circuit through the conduecting-

rings.

1?). In atelephonesystem, acentral station,
a party-line leading from said station, tele-
phones on said line, a dial at each telephone,

‘conducting-rings carried by said dial, keys

projeeting from said dial, contacting-pieces
carried by said keys adapted to bridge across
the conducting-rings when the keys are de-
pressed, a hand movable over each dial for
depressing the keys, clock meehanism for
driving the hands synchronously, and means
controlled from the central station for stop-
ping and starting the dial-hands simultane-
ously, the arrangement of the keys being such
that when the hands stop but one of them will
rest on a key, for the purpose specified.

'20. Inatelephone system, a central station,
a party-line, telephones on said lines, a se-
lecting device connected with each of said
telephones, means controlled from the cen-
tral station for changing all the selecting de-
vices so as to put one of the telephones in
the talking-circuit to the exclusion of all the
others, a battery 76 at each telephone, means
for closing a eircuit from said battery through
the line and all the telephones when the re-
ceiver of the telephone which has been in
use is hung up, and means for returning all
the telephones to their normal position, said
means being controlled by the current through
the said cirenit.

21. Inatelephonesystem, a party-line, tele-
phones on said line, a dial for each of said
telephones, conducting-rings for each of said
dials, adial-hand movable over said dial, keys
mounted at intervals on said dials, means
whereby thedial-handsnormallystandat*“0”
position, contact-points on the dials which
are separated when the hand is on the “0”
position but which are closed when the hand
moves from said position, a hook for each
of said telephones, and contact-points with
which said hooks engage when the telephones
are not in use, an eleetric circuit including
the contact-points on the dial, the party-line,
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the telephones and the hook with its contact-
points the same being so arranged that when
the dial-hand is off of the <07 position and
the hook is pressed down a current will flow
through the said circuit for the purpose speei-
fied.

22. Inatelephone system, a party-line, tele-
phones on said line, said telephones each hav-
ing a hook for its receiver, a selecting device
for each telephone, said device having a dial-
hand, a locking device connected with the
hook of each telephone, means controlled by
the dial-hands of the various selecting de-
vices for maintaining the locking device for
that telephone in an inoperative position
when the dial-hand is in its normal position,
and means for causing the locking device to
lock the hook from movement when the dial-
hand moves from normal position.

23. Inatelephonesystem, aparty-line, tele-
phones on said line, normally separated con-
ducting-rings for each telephone, means for
connecting said rings, an arm movable about
said conducting - rings for operating said
means, the hooks for the various telephones,

e

and means forlocking each of said hooks ex-
cept when their respective conducting-rings
have been connected, for the purpose. speci-
fied. ‘

24. In a telephone system, a switchboard,
two party-lines connected with said switch-
board, telephones on each of said lines, means
conuected with the switchboard for placing
one telephone in each line in condition for use
to the exclusion of all other telephones on
that line, an electric battery connected with
each telephone, connection whereby the bat-
teries of the telephones which have been in
use restore all of the telephones on their re-
spective lines to their original condition, and
means for preventing the current from one
of said batteries from passing into the other
party-line, for the purpose specified.

In testimony whereof T affix my signature
in the presence of two witnesses.

ALBERT J. SPRINGBORN.

Witnesses:
S. E. FouLsz,
C. N. F1scus.
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