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UNITED STATES

PaTENT OFFICE

WADA Y. SHIBATA, OF SAN FRANCISCO, CALIFORNIA,

TELEPHONE-EXCHANGE.

SPECIFICATION forming part of Letters Patent No, 543,708, dated July 30, 1895.
Application filed November 24, 1893, Serial No, 491,872, (No model)

To all whom it may concern:

Be it known that I, WapA Y. SHIBATA, a
citizen of Japan, residing in the.c¢ity and
county of San Francisco, State of California,
have invented an Improvement in Telephone-
Exechanges; and I hereby declare the follow-
ing to be a full,clear, and exact deseription of
the same.

My invention relates to an automatic tele-
phene-exchange system, whereby each sub-
seriber is enabled to conneet himself at
pleasure with any other subsecriber and to
disconnect himself therefrom.

It consists in certain details of construe-
tion, which will be more fully explained by
reference to the aceompanying drawings, in
which— '

Figure 1 is a diagrammatic general view of
my apparatus. Fig.1*isa diagrammatic view
showing two pairs of tracks and the conduct-
ing-strips, and showing also the course of the
wires and their connection. Fig. 2 is a verti-
cal cross-section through the indicator- box,
showing its interior. Fig.3 is a eross-section
through the disk O. Fig. 4 is a detail view
showing part of the ring J, the wheel H, and
their connections. Fig. 5 is a side elevation
of the car F and track. Fig.6 isanend view
of the same. Tig. 7 is a skeleton view of the
car,showing prineipally the wire connections.
Fig. 8 is an enlarged plan showing two of the
cars upon the track. Fig. 9 is a diagram-
matic figure showing the connections between
the caller, through the central exchange, to
the one called.

In ecarrying out my invention I employ a
number of parallel wooden bars b clamped
together, and to which are secured metallie
strips m at intervals, and they are insulated
from each other by vertical non-conducting
strips M. These metallic plates are connected
together into two groups by wires 6 and 24.
One of each of these wires connects with the

" line-wires and the other with the magnet C?
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and battery B as shown in Figs. 1 and 6.
Transversely to these bars extend tracks? ¢/,
upon which the cars F” are adapted to travel.
These cars earry a mechanism to. be herein-
after described, through which a communiea-
tion is made with the track, so that a car run-
ning upon thetracks{and ¢’ will communicate
through one track { with the operating mech-

anism by which the car is caused to move
across the plates m and through the other
track, which connects with the ground, so as
to form a complete circuit, the current pass-

ing from one track through the connections

npon one side into the apparatus on the car,
thence through the other side and track to
the ground. :

By means of an intermittent carrent pro-
duced by apparatus controlled by the sender
any car is advanced so as to connect with the
wire of the number with which it is desired
to communicate. Upon these cars are mount-
ed an apparatus consisting of the electromag-
nets ¢, C, and C’, the permanent magnets P
and P’, with wires and connecting-brushes,
and the hinged bent arms I and I’, which are
adapted to move over the plates m upon the
bars b when the car moves transversely to
these bars. ,

Toothed wheels upon the cars engage teeth
upon the rack-bars or tracks ¢ ¢/, and pawls
actuated by the mechanism upon the car en-
gage the teeth of the wheels and advance
them along the track when an intermittent
electrie eurrent is passed through the mech-
anism, as before stated. ]

n n' are electromagnets, and n® n® are arms
of non-conducting material at the central sta-
tion, hinged together at n! and actuated by
the electromagnets n »/, so that when moved
down they separate the spring eontact-pieces
7%, which are normally closed together to com-
plete a circuit, but which are separated by
the operation of the magnets, so as to break
the circuit at the proper time. This break-
ing of the circuit takes place when commu-
nication is opened with any subscriber and
prevents any interference by other subserib-
ers while this connection continues. ‘

When the contacts n° of any subscriber are
separated, no current can pass at that point
and no interference can take place by others.
The arms n? nd of non-conducting material,
are connected and fulerumed, as shown at n?,
so that one of them is foreced down when the
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other is drawn up by the core of its electro-

magnet being energized to force the opposite
arm between its contacts n’.

F is the receiver at any subscriber’s house,

Ico

and 8 is the automatic switch, which is set

to connect the desired wires and make the
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proper connections when communication is
to be opened between subscribers.

k*is a crank with suitable gearing within
a case D,and d?is an indicator movable over
a dial numbered to correspond with the list
of subseribers. Now, when it is desired to
communicate with any subsecriber, the indi-
cator d? is turned until it points to the num-
ber of the subsecriber with which it is desired
to eommunicate. The switch S being first
turned correspordingly to connect anyof the
points surrounding it, as shown in Fig. 1, and
the erank k* tarned, the current will pass
through the connecting-wires and the switch
and will transmita current through the mech-
anism upon the car, which will move the lat-
ter over the tracks until the arms I I’ have
formed contact with the plates m upon the
connecting-wires through which communica-
tion is to be made with the desired subseriber.

D is a case containing the dial d’, and the
indieator-pointers Qand d? are fixed to shafts
projecting through this dial, so that when the
shafts are turned these pointers are moved

over the figures upon the face of the dial.

The shafts of the two pointers are caused to
rotate with relation to each other by gears

q’, Fig. 2.

The shaft K, upon which the indicator-hand
d? is fixed, carries a bevel-gear k, which is en-
gaged by a bevel-pinion %’ fixed upon the
shaft of the crank %%

A circular slot d is made around the pe-
riphery of the dial, and through this slot pro-
jects a rod I, which slides in a sleeve upon
the outer end of a radial arm !/, the inner
end of which turns loosely upon the shaft K,

Upon the shaft K is fixed a non-condueting
disk O baving within it a cireular conduct-
ing-ring 0% and this ring has radially - pro-
jecting arms at intervals, carrying upon the
outer ends plates o, which are sunk flush with
the surface of the periphery of the disk, as
shown. .

o’ is a brush pressing upon the surface of
the disk, so that when the latter is rotated
these plates o pass beneath the brush; one end
of which is connected with the wire 18, while
the interior metallic ring o® is connected with
the wire 17. ,

Whenever the shaft is turned and stopped
at a point where the brush o’ rests upon either
of these contact-plates o, a current will pass
and a continued revolution of the disk alter-
nately makes and breaks the connection and
produces an intermittent current, which is
transmitted through the mechanism upon the
car to advance the latter along its track un-
til, by the revolution of the wheel H, the cir-
cuit-breaker withdraws the spring % and in-
terrupts the current,

F is the receiver. f’isthe microphone con-
nected therewith.

Jis the battery for the microphone; C% the
induection-coil; E, the bell; and C*is the elec-
tromagnet for actuating the bell-hammer.

G is the automatic switch, and ¢ is the
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spring by which the local circuit is opened
or closed when the receiver F is placed upon
the hook or removed therefrom.

d% Fig. 2, is the generator or battery within
the case D.

The operation would then be as follows: If
any subseriber desires to communicate with
another subscriber—as, for instance, as shown
in Fig.1, with number 4—the arm !’ is moved
around the shaft K, so that the arm [ travels
in the slot d in the dial to the number of the
subseriber to be communicated with., When
the desired point is reached the arm { isthen
pushed in to bring the circuit-breaker I into
the path of the spring h. The switch S is
moved to the proper position, and an inter-
mittent current is induced by turning the
crank %? which advances the car at the cen-
tral station until the cirecuit-breaker L acts to
cut off the current, when the car will have
been advaneced to the desired statiou, as in-
dicated by the pointer d

‘When the telephone isout of usethe switch
S stands so that wire 23 makes connection
with wire 12 and with the point s, ’

‘When the connection is to be made with
the subseriber, the switeh is turned so as to
make connection between wires 16 and 11,
and also between 15and s. The handle %?is
then turned and a current is caused to flow
through wires 15, 8, 1, 2,4, 5, and through the
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shaft V? upon the car F’, thence through -

wire 21, eleectromagnet C, through wire 21, 7,
and through the ground, returning through
wire 19, 11, 16,18, and 17, to the generator,
as shown in Fig, 1.

The apparatus upon the car F consists of
the electromagnets C, C,and C’, a permianent
tilting magnet P, supported above the ends
of these magnets, carrying pawls w w’, and
capable of being moved downwardly at either
end when these electromagnets are energized,
and a magnet P’, hinged to the shaft V', and
carrying a cireuit-breaker p at its movable
end, which is adapted to make or break con-
taet with the brush B? on the shaft V.

The magnet P, in its normal position, rests
in a horizontal position upon the two shafts
V and V’, and when it isin that position either
of its ends will benear enough to be attracted
by the electromaguet C, which is energized.
The magnet P has semieylindrical ares fixed
upon its lower surface, which rest nupon the
shafts V V’, and when the magnet P is tilted
by thé attraction of either magnet C, the are
upon that side turns about the shaft upon
which it rests, while the opposite end of the
magnet P is correspondingly lifted up, as
shown in Fig. 5. When the magnet C is de-
energized the magnet P falls by gravitation
to its normal position, resting upon the shafis
V V’. The alternate attraction and release

of the magnet by eitherof the electromagnets
C will continne to tilt it in this manner as
often as the circuit is made and broken by
the subscriber.

The pawl w or w', as the case may be, en-
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gages the teeth of the wheel upon the same
side with the attracting electromagnet C, as
follows: The teeth upon the periphery of the
wheel are formed about the center of the
wheel, but as the magnet P tilts about a ful-
crum V or V’,which is between the centerand
periphery of the wheel, the arc of movement of
the pawl is smaller than the arc of the wheel,
and consequently intersectsit,and everytime
the pawl on one side is depressed it engages
a tooth upon that side and advances the wheel
one tooth. For the same reason, as the oppo-
site end of the magnet P describes an are
larger than that of the wheel, its pawl wiil
move away from the teeth as it rises and will
not act upon them. After the acting-pawl
has moved the wheel forward one tooth and
the electromagnet C is de-energized, the mag-
net P will fall by gravitation to its normal posi-
tion upon the shafts V V’, and as the pawl
moves back in itsare movement it also moves
away from the teeth and passes the nextsuc-
ceeding one by reason of the bevel of its-up-
per side and the elasticity of its arm. If the
car is to be advanced in the opposite direc-
tion the other electromagnet C will be used,
and the pawl upon the opposite end of the
magnet P will act, because the fuléerum will
then be changed to the shaft V or V’ near-
est to that side. :

The operation of the magnets C Cis for
the purpose of attracting the permanent mag-
net P, so that when the current flows one way
one end of the magnet will be depressed and
the other repulsed and the pawl w.or w’ en-
gaging the teeth of the wheel W? causes it to
revolve, and its engagement with the rack-
bars will eanse the car to be moved in oneor
the other direction. A reverse current will
cause the reverse movement of the car. The

- magnet or coil ¢’ acts to cut out the coils C
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by attracting the armature P’ and pressing
the brush B® away from the bar V, thus cut-
ting off the conneciion of coil C, 21, B bar V,
brush B4 27, W3, track ¢/, ground-wire 7, and
also that of the other coil C as being in the
same. circnit. The coil » is to prevent the
caller being disturbed by other subscribers,
and n’ is to prevent a short circuit from the
caller’s office to the ground.

Suppose the set to the right in Fig. 1 was
the caller. The currenton wirel 2 will ener-
gize n, and therefore separate the connection
at n’ leading the current through n, 4, 5 5,
through the central station, as shown by ar-
rows in the diagrammatic view, Fig. 9, to the
electromagnet n’ to wire 3, n°to 1 of the oneto
becalledon. Assoonasthecarhasarrivedon

_the called person’s bar, the arm I forms con-

nection with the wire 24, magne$ C? battery
135, wire 25 toearth and on the other end from
the car to track #/, wire 7 to. the earth.

The car F is moved by the action of the
pawls w w’, which are carried npon the ends
of the movable permanent magnet P and are
adapted to engage the teeth of the gear-
wheels 1? w® when the actuating-magnets are

alternately energized, and thus cause these
gear-wheels to fravel over the rack-bars of
the tracks ¢ /, as shown in Fig. 5.

The shafts V V’ and V? extend across be-
neath the magnet P, and the magnét forms
contact with theseé shafts when it is drawn
downwardly. Connected with theseshaftsare
brushes B, B’, B% B2 and B4 respectively, and
connected with these brushesare wires 20, 21,
27, 22, 24,7, and 6. Upon the ends of the
shaft V? are the wheels W? and W3, which
travel respectively upon the tracks ¢# and
are caused to advance thereon, as previously
deseribed.

‘When at rest the magnet P lies upon the
shafts V V’ V% as shown in Fig. 7. When
connection is made from any telephone-
switch S and the crank %? is turned, an inter-
mittent eurrent is sent through the magnet
C, Fig. 5, and it alternately attracts and re-
leases the magnet P and causes it to tilt
about its fulerum-point upon the shaft V’.
The spring-pawl w engages a tooth of the
wheel W2 and thus advances it a tooth at
each downward movement of the magnet end,
and it springs out and disengages at each
upward movement of the end of the magnet,
thus advancing the car by intermittent move-
ments with each completion and break of the
current by the turning of the crank %? and
mechanism in the box D until the current is
interrupted by the circuit-breaker I, before
described.

‘When the car is to be advanced to make
connection between two points, the current
passes through the electromagnet C% (shown
at the lower right-hand corner in Fig. 6,) and
its armature ¢ attracting the hinged movable
arm 7, moves the rubber sheets R and draws

them over such of the plates m, with which .

it is not desired to make a contact, thus prac-
tically insulating all of such plates, so that
the arms I I’ upon the car will be dragged
across these sheets in an inclined position,
and out of contact with thesaid plates m, until
they reach apoint justabovesuch of the other
plates m with which connrection is fo be made.
The arm I, Fig. 2, is then returned to zero.
The switch S is set to make connection, so
that the electromagnet C upon the left side in
Fig. 5 is energized, and will act to tilt the left
end of the magnet P downward about its fal-
crum-point, which is thus transferred to the
shaft V. Thiscauses the pawl w’ to engage
the teeth upon the left side of wheel W2 and
thus move the car back until the arms I I’
drop intoa vertical position between the non-
conducting sheets R, and they will then form
contact with the plates m m not covered by
them to connect the desired points. When
the arm I’ makes contact with its plate m,an
electric current flows from magnet C*to wire

24,toplatem,toarm1’and wire22,and through .

the central coil C’, Fig. 5, and energizes it so
that it attracts the permanent magnet P’.
This forcesthe circuit-breaker p between the
shaft. V and the brush B? and the other arm
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I, making contact with its plate m, completes
the circuit from battery B% Figs. 1 and 8,

When the current is sent through the ap-
paratus to move the car in the reverse direc-
tion, as above described, the switch is turned
to connect 16 and 8 and 15 with 10, Fig. 1.
The current then flows. through 15, 10, 19 to
the ground and returns through 7, 27, 21,
electromagnet C at the left upon the ecar,
shaft V? wires 5, 4, 2, 1, 8, 16, 18, 17 to d°

When the connection is.made .through the
car F and the arms I and I’ with the plates
m, representing the subsecriber to be commu-
nicated with, the eall-bell is rung, the current
passing through 17, 18, 16, 1, 2, 4, 5, shaft V?,
wire 22, electromagnet C’ upon the car, arm
I, wires G, 3,1, 8, 23,12, and electromagnet
C? to ring the bell, thence through wire 19 to
the ground, returning through 19, 10, 15 to d?
The telephone thus standing for communica-
tion, the eircunit is completed through wires
14,13, 1,2,4, 5, shaft V? wires 22, connecting-
arm I’, wires 6, 3, 2, 1,13, 14, and 9 to the
ground.

The arms »? »% hinged at »!, are actuated
by the electromagnets n n/, as before de-
scribed, whereby when the current passes
through one of these magnets the arms oppo-
site thereto will be forced between its springs
7%, as shown in Fig. 1, and separate these
springs and break the connection between the
wires connecting them, sothat no current ean
be passed from any other line of wire while
this communication is taking place.

Each bar b represents a subseriber and each
subscriber has a carriage and has a certain
track which crosses the bars of all the other
subscribers. Now, for example, the carriage
of a subscriber-at the left of Fig. 1, who has
called, has reached subsecriber No. 4. Conse-
quently his wire 6 thus becomes connected
with the switch S, (disconnecting his wire
6 with any other subscriber,) and thence,
through wire 1, is led to the caller’s receiver.
The wire 6 'of subscriber 4 leads the current
through his magnet »n, and thence to his re-
ceiver by the hereinbefore-described wires,
and so the connection is formed between the
two subseribers.

As soon as the carriage hasarrived at sub-
seriber 4 the arms T and I’ have dropped on
the plates m m, thus making connection be-
tween the wires 24 through arm I, 20, brush
B, shaft V% brush B3 and wire 22. The mag-
net O’ thus being energized attracts P’ and
breaks connection between C C at B% and con-
sequently stops any further movement of the
carriage. T'he current passing through wire
22, arm I, wire 6 to n energizes ', pushing
n? forward and disconnecting the wire 5, thus
preventing this subscriber from calling any-
one else while this condition continnes.
Thence the current passes through 3, 1, 8, 23,
12, C% 19 to the ground, thus completing the
circuit from 25 through BS 24, energizing C?%
attracting the arm 7 to ¢* Fig. 1, to draw the
rubber plates R above the strips m of sub-

seriber 4’s bar, and thus preventing anyoneé
else from connecting with him.

_In calling subscriber 4 we first move arm/
to No. 4 and then pressitinwardly, thus bring-
ing L into the path of the elastic arm h, Fig.
4, Now weturnthe crank K2 and this brings
the first plate o in connection with brush o,
thus leading the current from the battery ?,
Fig.2, through 17, 18, H, ;16,8,1 (disconnect-
ing 3, #’, and 6 of caller to prevent another
from connecting with him at the same in-
stant), thence to 4, 5, rail ¢, wheel W2 shaft
V? brush B/, wire 21, and electromagnet C,
(energizing C, attracting armature P, and
turning wheels W? and W3, through pawl w,
the distance of one subseriber’s bar b,) 21, C,
B2V, B, 27, W3 to track ¢’ and wire 7 to the
ground. A further movement of the erank
brings the insulated part of wheel O in con-
tact with the brush ¢, thus interrupting the
former current, but the continued rotation of
the crank brings the next plate o in contact
with the brush o’, and the former current is es-
tablished again, moving the carriage over the
next subseriber’s bar, and so on till the bar

of subscriber 4 is reached. A further move-

ment of the crank will now bring the arm }
against the circuit-breaker I and keep the
former out of contact with ring J, thus ar-
resting the current used to advance the car,
and any further turning of erank K2 would
simply move arm [ with h around the dial.

Inreturning the carriage the crank isturned
in the opposite direction, the switch at S is
set so that the current in wire 1 becomes now
reversed (from positive to negative) and con-
sequently the other magnet C on carriage F’
becomes energized, and the fulerum of the
lever P being transferred to the shaft V asthe
lever is tilted the pawl w is engaged and the
wheel turned in the opposite direction, thus
moving the carriage. backward the width of
an adjacent subscriber’s bar, and so on till
the carriage is back to its initial position.

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

1. In a telephone exchange, theseries of par-
allel non-conducting bars, independent insu-
lated metallic plates fixed thereto, toothed
tracks extending transversely across above
the sets of metallic plates, cars adapted to
move across said tracks, arms depending from
said cars upon opposite sides and adapted to
form contact with platesin two different lines
and conducting wires connecting the sets of
plates with each otherin independent groups,
and connecting with the exchange subseriber,
and interrupting non-conducting sheets, mov-
able over the bars to prevent contacts while
a car is being moved forward,substantially as
herein described.

2. In a telephone exchange system, a series
of non-conducting bars having independent
metallic plates mounted transversely thereon,
toothed tracks extending transversely above
said plates, having depending contact bars
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by which connection is made between two sets'

of plates, electro magnetsand permanent mag-
nets mounted npon a car with means for rotat-
ing the wheels of the car whereby the latter
is advanced ‘along the tracks above the plates,
and non-conduecting protectors adapted to ex-
tend abovethe plates, and over which the con-
tact bars move when the car advances in one
direction, said. protectors having intermedi-
afte open spaces through which the contact
bars drop by a reverse movement of the car,
substantially as herein described.

3. In a telephone exchange system, parallel
non-conducting bars having independent me-
tallic conducting plates extending trans-
versely across them, and connected in alter-
nate groups and with the line wires as shown,
tracks having their upper surfaces toothed,
extending transversely across above the bars
and plates, cars having gear-wheels adapted
to engage the teeth of said tracks, permanent
and electro magnets, means for transmitting a
current through the electro magnets whereby
the permanent magnets are alternately at-
tracted and repulsed, pawls carried by said
magnets adapted to engage the teeth of the
wheels and rotate them so that the cars are
moved along the track, depending conducting
arms supported from the car and adapted to
form a contact with the metallic conduecting
plates beneath, non-condueting shields, an
electro magnet and intermediate mechanism
whereby said shields are moved so as to pre-
vent contact between the depending arms and
the plates until the car reaches the point at
which connection is to be made, and wires
connecting the different subscribers in the
circuit with the independent plates whereby
the different telephones of the line may be
automatically connected with each other from
any station, substantially as herein deseribed.

4. In a telephone exchange system, the par-
allel non-conducting bars, the independent
metallic conducting plates secured thereto
and connected with the subseribers’ tele-
phones .of the system, cars movable upon
trackstransversely above the plates,and arms
depending from the ecars ddapted to form
contact with the plates as they pass above
them, electro magnets n n’ and non-conduct-
ing arms n® and n3 hinged with relation there-
to and with eontact springs n° 80 as to be act-
uated to separate said springs and break the
contact between wires connected with the
springs wheunever a cireuit is established be-
tween two telephones, whereby interruptions
from other lines are prevented, substantially
as herein described.

5. In a telephone exchange system, a series
of parallel non-conducting bars, independent
metallic plates secured tra.nsvereelv thereto,
tracks mounted transversely above said
plates, and cars adapted to travel upon said

- tracks, arms depending from the cars adapted

to form contact between the various plates,
non-conducting shields and an electro magnet
by which they are movable in conjunction

with the movements of the car so as to ex-
pose only the points through which commu-
nication is to be made, hinged non-conduect-
ing arms and electro magnets acting thereon,
spring connections between the lines of wire
adapted to be separated by the action of the
arms so as to cut off communication from
other lines of wire when two points in the
system have been connected, substantially as
herein described.

6. In a telephone exchange system, a case
havingacirculardial numbered to correspond
with the subseribers connected with the sys-
tem, a central shaft and a hand or pointer
fixed thereto movable over the dial to point
to either of the figures thereon, a.stationary
ring fixed within the case,an arm projecting
through anannular slotaround the periphery
of the dial and adapted to form or break con-
tact by pushing it in or pulling.it out, a disk
or wheel fixed to the shaft and rotatable
therewith, a brush by which connection is
made between a wheel and a conducting wire,
a spring arm h by which connection is made
between thestationaryouter rim,and therim
of the movable disk or wheel, and a cireuit
breaker by which contact between this spring
arm and the rim is broken so as to intercept
the current when the movable disk has been
rotated toa point corresponding with thatin-
dieated upon the dial,substantially as herein
described.

7. A case having a dial fixed to one side,
with figures representing thesubscriberscon-
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nected with the lineand hands movableover -

the dial to eorrespond with the number with
which itis desired to communicate, a central
shaft having adisk O fixed to it with metallic
plates and connectlons whereby an intermit-
tent current is produced when the disk is ro-
tated, gear-wheels and a crank by which the
shaft and disk are rotated, a wheel or disk
fixed totheshaft having connection made be-
tween its periphery and one of the conduect-
ing wires by means of a brush »’,a stationary
ring,aspring arm s by which communication
is made between the ring and the rotary
wheel H, a contact breaker I, and an arm !
movable through a slot in the periphery of
the dial whereby the contact breakeris moved
into the path of the spring arm % at a point
coinciding with the number upon the dial
with which communication is to be made, so
that thecircuit is interrupted when the spring
arm upon the wheel H has reached the contact
breaker, substantially as herein described.

8. Inatelephoneexchange system, the dial,
dial case and pointers corresponding with the
number of stations or subsecribers in the sys-
tem, a switch S by which connection is made
with the wires from each station,a central sta-
tion having independent conducting plates,
cars adapted to move over said plates, and
mechanism upon the cars wheréby they are
caused to advance by intermittent electrical
currents produced by turning a crank and
mechanism af either station, conductmg arms
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carried by the car adapted to make contact
with said plates, non-condueting shields, and
an electro magnet whereby they are moved to
cover the plates before the car starts whereby
“the conducting arms move over the shields
without contact with the plates, spaces be-
tween the shields through which the conduct-
ing arms are allowed to drop into a vertical
position by a reverse movement of the car

after it reaches the desired point whereby 10

communieation is effected, substantially as
herein described.
In witness whereof I have hereunto set my

hand.
WADA Y. SHIBATA.
Witnesses:
S. H. NOURSE,
H. F. ASCHECK.




