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UNITED STATES

PateNnT OFFICE.

EMIL A. WIRSCHING, OF NEW YOREK, N. Y., ASSIGNOR OF ONE-HALF TO
ALOYS WIRSCHING, OF SAME PLACE.

PRINTING-TELEGRAPH.

SPECIFICATION forming part of Letters Patent No. 512,422, dated January 9, 1824,
Application filed May 12,1893, Serial No, 478,942, (No model.)

To all whom it may concermn:

Be it known that I, EMIL A. WIRSCHING, &
citizen of the United States, residing at New
York city, county and State of New York,
have invented certain new and useful Im-
provements in Printing-Telegraphs, of which
the following is such a full, clear, and exact
description as will enable any one skilled in
the art to which it appertains to make and
use the same, reference being had to the ac-

.companying drawings, forming part of this

specification.

It is well known that the receivers or local
instruments in printing telegraph systems are
generally impelled or driven by weights or
springs acting through suitable clock mech-
anism and that the escapements of the said
clock mechanism are governed by electro-
magnets in the main line. The successive
operations of the escapement-magnet in any
given local instrument, or “ticker” release
its clogk-work and thus throw the type-wheel
or wheels on one of the shafts of the clock-
work successively into the power of the said
weight or spring, whereby the said type-wheel
shaft is rotated step by step until the proper
letter is in position for printing. A printing-
magnet, also in the main line, is then brought
into operation and the desired letter is re-
corded upon a suitable strip or tape. The
local apparatus or receiver being once wound
up, all the other needful operations for print-
ing are performed by the central office oper-
ator, who, by manipulating the proper keys
of a transmitter, both affects the escapement-
magnet in such a manner as to bring the
right letter into position,and also causes the
printing-magnet to act for making the record.

I have devised means whereby the work of
winding all the instruments can be accom-
plished automatically from the central sta-
tion, or at the will of the central operator,

through the use of the ordinary current nsed

in the telegraphic service. To this end, I

- provide a small rotary electric motor to be

added to each “ticker” or receiver and so
combined therewith as to be capable under
certain conditions of winding up the actuat-
ing weight or spring, the action of the motor
beinginthereverse direction tothat which the
spring or weight exerts in the normal opera-

tion of the apparatus. I have also provided
means whereby the apparatus is prevented
from running down so far as to interfere with
the proper operation of my winding devices;
all of which will be fully described in the
specification which follows, and more particu-
larly set forth in the claims forming a part
thereof.

My invention will be more clearly under-
stood by reference to the accompanying draw-
ings, which illustrate a type of myinvention,
and wherein—

Figure 1, is a plan of a ticker having my
attachments. Fig. 2, is a perspective of the
chief significant parts of the.clock mechan-
ism. Fig. 3,isa rearelevation of the “ticker”
with one of its rear plates removed, and with
a portion thereof broken away to show the
actuating-spring. Fig. 4, is a detail view.
Fig. 5, isa rear elevation of the complete ap-
paratus. Fig. 6, is a diagram of the cireuits.

The same designating characters indicate
the same parts throughout the drawings.

Referring more particularly to the several
parts, 1 is a ticker of any suitable type, the
same being provided with the usual escape-
ment-magnets 2, and the usunal printing-mag-
net 3. The escapement-magnet controls the
action of a clock-work 4, which is operated
by a driving-wheel 5. The said wheel 5, may
be driven either by a spring or a weight, both
sources of power being well known in the art
for this purpose.: :

In the construction shown a spring 82, is
used for impelling or actuating the type-
wheels through means of the intermediate
train. This spring is coiled within the rofat-
ing drum 80, which is mounted on the arbor
81, the ends of the spring being secured fast
to said arbor and drum respectively in the
usual way.

The escapement-magnet 2, is the usual po-
larized magnet whose armatuare 6,1is connected
with the eseapement-lever 7, of an escape-
ment-wheel 8, on the shaft 9. From thesaid
shaft 9,tothe driving-wheel 5, the connection
is made by means of a pinion 10, on the shaft
9, a gear-wheel 11, engaging therewith, the
said gear-wheel being loosely mounted, as
shown in Fig. 1, upon a shaft 12, a pinion 13,
upon the last named shaft, a gear-wheel 14,
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on a shaft 15, and a pinion 16, on the said
shaft 15, This train of gearing forms the
main portion of the clock-work by which the
action of the apparatus is eontrolled. The
loose gear-wheel 11, has aconnection with its
shaft by means of a pawl 17, and ratchet 18,
so that it moves with the said shaft when the
latter is rotated in one direction but is free
to remain at rest when the shaft isrotated in
the opposite direction. i

The gearing described is substantially that
which appears in the ordinary ticker, save
that usually the gear-wheel which I have des-
ignated as 11, is rigid with itsshaft. I have,
however, arranged the said gear-wheel to be
loose upon its shaft and independent of it
during its rotation in one direction and I
have added another gear-wheel 19, on the
same shaft 12, gearing with a pinion 20, on
an additional shaft 21, all for the purpose of
permitting the winding of the driving spring
or weight by a simple reversal of the opera-
tion of the various gears in their normal ac-
tion. The operation of this part of the ap-
paratus will be fully explained hereinafter.
Meanwhile, I may say that the escapement-
magnet acts in my apparatusin the ordinary
manner and that the printing-magnet also
has its usual action, for which reason the de-
tails of this part of the description will be
dispensed with. Ineed only call attention to
the unison apparatus clearly shown in Fig. 4,
as consisting of the usual unison-lever 22, and
the unison-detent 23, mounted on the escape-
ment-shaft 9. The rock-shaft 24, which is
actuated by the armature of the printing-
magnet, carries an ordinary form of printing-
lever or platen 61, which co-operates in the
usual well known manner with the type-
wheels 62, 62, to effect the printing of char-
acters on an intermittently- moving paper
strip or tape, which is not shown.

For the purpose of my invention I have se-
cured to the shaft 24, of the armature 60, of
the printing-magnet 3, a lever 25, carrying a
pin 26, which extends out through an open-
ing 27, in the frame of the ticker 1, and rests
normally under the end of a screw 28, which
passes through a pivoted switch-arm 29, as
clearly shown in Fig.5. The said switch-arm
29, isof insulating materialand is loosely piv-
oted at 30, to the frame or side wall of the
ticker and carries upon its upper face a me-
tallic strip 31, and upon its lower face a me-
tallic strip 32. These two strips come to-
gether at the end of the switch-arm 29, and
form there the spring terminalsof a normally-
closed electric circuit. As will appear here-
inafter, the spring 31, is connected to the
printing-magnet 3, and also to one pole of an
electric motor 33, having a rotary armature
while the other spring 382,is connected di-
rectly to line on one side of the apparatus
and through a switch-magnet 84, to the oppo-
site pole of.the said motor 33.

On the escapement-shaft 9, outside the
{rame of the ticker I mount a hub 35, from

512,422

which extends a detent 36, the said detent be-
ing so arranged thatat a certain point in the
rotation of the shaft 9, it stands directly be-
neath and close to the bent-down end of the
spring or strip 31. It being borne in mind
that the pin 26,1ifts therear end of the switch-
bar 29, every time the printing-magnet 3, acts,
one will seethatif thisdescribed lifting takes
place at a time when the detent 36, is just
under the end of the spring 31, the said spring-
end will be lifted and so break contact be-
tween the spring 31, and the spring 32, It
will also be seen that the armature 79, of the
magnet 34, carries a contact-spring 37, which
isadapted to make contact with a correspond-
ing terminal 38, every time the circuit of -the
switch-magnet 34, is closed. The object of
this arrangement will be fully deseribed here-
inafter.

Normally, the motor is disconnected from
the winding-shaft 21, but it may be tempo-
rarily coupled with the shaft through means
of a cluteh 39, which is opened and closed
by the action of the armature of the switch-
magnet 34. This cluteh comprises a sleeve
or cluteh-box 71, mounted loosely upon the
armature-shaft 70, of the motor. The free
end of the extension 40, of the armature of
magnet 34, takes into a groove 77, formed cir-
cumferentially around the cluteh-box 71, so
that the vibration of the armature may serve
to slide the sleeve lengthwise on the arma-
ture-shaft in opening and closing the clatch.
Theeclutch sleeve 71, i8 provided with a cluteh-
arm 41, which is shown as projecting from
the outer face thereof parallel with the shaft
70. This arm is adapted to slide endwise
through a notch or forked-projection 72, of a
yoke or ring-piece 42, which is secured fast
upon the outer end of the armature-shaft 70.
‘Whern the clutch is open the outer end of the
clutch-arm 41, is'about flush with the outer
face of the guide or yoke 42, but when the
cluteh is closed the arm projects beyond the
outer face of the yoke in order to interlock
with a suitable projection 43, extending out-
wardly from the outer face of a hub or bracket
76, which is mounted fast upon the outer end
of the winding-shaft 21. During the print-
ing operation of the receiver the winding-
shaft 21, rotates in the usual way, and the
clutech-arm or projection 43, carried at its
outer end cannot collide and couple with the
cluteh-arm 41, of the motor-shaft as the elutch
at such time is open. When the armature of
the magnet 34, is drawn down, the clutch-
armn 41, is thereby projected into the path of
the projection 43, so as to interlock there-
with. As the motor at this time is put in op-
eration, the winding-shaft is thus rotated in
reverse direction from that in which it nor-
mally turns and this serves to wind up the
driving mechanism through means of the
gearing hereinbefore described. When the
armature fallsaway from magnet 34, theclutch
is open and the winding-shaft is free to turn
in its normal direction. While I have shown
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but one form of cluteh for temporarily con-
necting the motor with the driving mechan-
ism of the receiver, it is to be understood that
any ordinary form of clutch may be used for
such purpose. Furthermore, I do not limit
myself to a construction in which the wind-
ing-motor is temporarily thrown into engage-
ment with the driving mechanism of the re-
ceiver in order to wind it, since it is evident
that a construction in which the motor is per-
manently connected or geared with the wind-
ing mechanism would be within the broad
scope of my invention,

T may now describe the operation of the
parts in combination, their construction and
operation having been already described sep-
arately.

Referring especially to Fig. 6, it will be seen
that the c1reu1t coming from line "passes
through the apparatus by way of the escape-
ment- magnet 2, the printing-magnet 3,
springs 31, 32, and on to line again. This is
the normal circuit and in operating it the at-
tendant at the central office uses the ordi-
nary key of the transmitting instrument for
causing as many pulsatlonb of the polarized
armatule of the escapement-magnet as may
be necessary to bring the«desired letter into
place for printing, and then by means of a
longer closure of the circuit affects the print-
ing-magnet 3, in such a manner as to cause
the operation of printingto be accomplished.
This goes on until the central office operator
concludes that the local instruments are

nearly run down, whereupon he manipulates

the transmitter until the various instruments
have been brought to a position where the
detents 36, are located just below the endsof
the springs 31, in the various instruments.
In the present apparatus I have shown the
said detent as adapted to be so placed at the
moment when the instrument is at unison..
This, however, is a non-essential feature, as
I may select any key such as that for the let-

ter “Z” or “Q” or any other letter of the al-

phabet, or I may even use a blank key to
bring the instruiment to the point where the
detent is in the position shown Figs. 5 and 6.
Having brought the parts to the position in-
dieated, the central office operator closes the
circuit and holds it closed until such time as
he thinks necessary for winding the ticker or
tmkers, whereupon he releases his key leav-
ing the apparatus ready for further use in
Lhe same way as before the winding. Now
the winding is accomplished in the follow ing
manner: When the cireuit is closed, the parts
having been brought to the position shown
in FID‘S 5 and 6, the printing-magnet 3,is en-
erglzed thereby lifting the lever 25, the pin
26, and the switch-arm 29. This causes the
depresswn of the forward end of the said
switch-arm and causes the spring 31, to be
brought into contact with the end of the de-
tent 36 and lifted away from the spring 32.
Accmdlnvly, the main line circuit tbrough
the apparatus, already described, is broken

and a newcircuit is formed by way of escape-
ment-magnet 2, printing-magnet 3, motor 33,
switch-magnet 34, and line. However, the
closing of the cucult of magnet 34, has for its
effect the making of contact between the
terminal 37, and the terminal 38, whereupon
a new path for the mainline currentis formed
by way of the said ‘terminals and the frame
80, of the magnet 34, through one bobbin of
the printing-magnet 3, and thence through
the motor 33, and the magnet 34, to line.
Thus the escapement-magnet 2, and one-half
of the printing-magnet 3, are cut out and the

greater portion of the main line current is

accordingly utilized for operating the motor
33. The reason why the current is permitted
to pass through one-half of the printing-mag-
net is because if that were not "the case the
switch-arm 29, would be allowed to drop and
restore the cucmt to 31 and 32. The circuit
is maintained through the switch-magnet 34,
in order to cut out the resistance of the es-
capement-magnet, and at the same time to
hold the eluteh 41,in such a position as to be
in range with the arm 43, on the shaft 21. 1
come now to the action of the motor 33, in
winding the.driving weight or spring. The
circuit through the motor having been made
in the manner already described, and being
held closed by the operator at the central of-

fice, the motor is first set in operation and.

then continues to operate iu such a manner
as to turn its armature-shaft 70, and at the
same time turn with it the shaft 21, the pro-
jection 43, and the arm 41, acting as a clutch
to unite the two shafts into one. Now-the
direction of rotation of the shaft 21, is such
as to cause a rotation of the gearing forming
the clock-work of the apparatus in a direc-
tion just opposite that which-it has when the
ticker is going through its normal operation.
This can be traced step by step from the pin-
ion 20, gear-wheel 19, pinion 13, gear-wheel
14, and pinion 16, to the gear-wheel 15, with
which the driving spring or weight is con-
nected. Inthisreverseoperation of theparts,
the gear-wheel 11, and the escapement-wheel
and shaft remain stationary, the pawl 17,
slipping over the backs of the teeth of the
ratchet 18, as the latter moves with its shaft.

It is obvious that the apparatus described
in the foregoing will accomplish the winding
of the driving-weight or spring and that its
action is subJeet to control by the operators
at the central office. In this way, the ex-
pense of sending boys to wind the tickers in
the various sub—ofﬁees is entirely dispensed
with,

It is, of course, necessary to provide some
means for guarding against a practical nulli-
fication of the advantages of this invention
by reason of the danger which exists of hav-
ing the spring or weight run down so far as
,2not to admit of the detent 36, being moved
far enough to come into line mth the end of
the spring 81. The apparatus which I have
devised for overcoming this difficulty is shown
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more particularly in Fig. 3, where the driv-
ing-wheel 5, is illustrated as -having a pin
44, upon ifs rim, the said pin being adapted
to co-operate.with'a segmental lever 45, which
is toothed along a portion of its hub and is
frictionally mounted upon -a shaft 46, or se-
cured by a screw, to a support, in sueh man-
ner as to retain its position after being moved.
The said lever 45, co-operates at its outer
free end with a detent 47,secured to the shaft
9. It is found in practice that with a spring-
drum for driving the ticker, about four revo-
lutions of the said drum are sufficient for
unwinding the spring. The wheel 5, in the
present instancerotates in the direction of the
arrow and when it begins to rotate the lever
45, is in the position indicated by the dotted
linesin Fig.3. -Asthe wheel 5,comes around
the first time, however, the pin 44, catches the
tooth on the hub of the lever 45;which is far-
thest to the left in the drawings. In passing
by, the said pin,acting upon the said tooth,
moves the lever out of its original position
and toward but not to the position indicated
in the full line in Fig. 3. The second rota-
tion of the wheel moves the lever a little far-
ther, the third rotation alittle farther and so
on. When the spring or the weight is nearly
run down, the parts come to occupy the posi-
tion illustrated in Fig. 3, where the outer end
of the lever 43, is brought torest against the
detent 47, and can go no farther. At this
point the ticker is seen to be at unison and

“the detent 36, is in line with the:end of the

spring 31. - Accordingly, although the appa-
ratus is out of position to be further oper-
ated in printing (the spring being almost com-
pletely run down) yet the central office oper-
ator can at any time rewind the apparatus by
holding thecireuit closed,as already set forth.
The fact that the ticker shown is soarranged
that the lever 45, contacts with the detent
47, at the moment of unison, is a-mere matter
of detail, which may be varied as indicated
above.

If preferred, the transmitting apparatus,
which controls the action of the winding-mo-
tors of the receivers, may be equipped with
an automatic device which will cause the
transmitter to throw the current on the mo-
tors and revolve thewm sufficiently to wind the
driving mechanisms of the receivers, every
few hours or so. IFor instance, the transmit-
ter may be provided with an electric self-
winding cloek which is so conneected with the
winding key of the transmitter as to depress
it about every two hours orso and keep it de-
pressed a sufficient length of time to effect
the requsite winding of the motors of the re-
ceivers. This self-winding elock may also be
provided with an alarm which will operate
when the clock is about to depress the wind-
ing-key of the transmitter and thereby warn
the central operator that the automatic wind-
ing is about to take place.

Having thus deseribed my invention, what

I claim, and desire to secure by Letters Pat-
ent, is—

1. In a printing telegraph, the combination
of a printing-telegraph receiver or tickerand
driving mechanism therefor, and an electric
motor having a rotating armature adapted to
wind the said mechanism, suabstantially as
and for the purpose set forth.

2. In aprinting telegraph, the combination
of a printing-instrument or ticker at a local
station, and driving mechanism therefor, an
electric motor having a rotating armature con-
trolled at the central office for winding the
said mechanism automatically, substantially
ag and for the purpose set forth.

3. In aprinting telegraph, the combination
of a printing-instrument or ticker having a
driving weight or spring and provided with
the usual escapement-magnet and printing-
magnet through which the main eircuit passes,
an electric motor having a rotating armature
for actuating said driving spring: or weight,
the said motor being in a normally short-cir-
cuited branch, and a switch for breaking the
short-cirenit, substantially as and for the pur-
pose sel forth.

4. The combination of a printing-instru-
ment or ticker and a driving weight or spring
therefor, the said printing-instrument or
ticker being traversed by a main electric eir-
cuit controlling one or more magnets, of an
electric motor having arotating armature for
actuating said driving spring or weight, the
said motor being in anormally short-circuited
branch, a switch for breaking the said short-
circuit, means controlled by the ordinary ap-
paratus of the said printing - instrument or
ticker, for operating the said switch, substan-
tially as and for the purpose set forth.

5. In a printing telegraph, the combination
of a printing-instrument or ticker, and a driv-
ing weight or spring therefor, the said print-
ing-instrument or ticker being traversed by a
main electric circuit controlling an escape-
ment-magnet and a printing-magnet, an elec-
trie motor for actuating said driving weight
or spring, the said motor being in a normally
short-cireuited branch, a switch controlling
the said short-circuit, a second short-circuit,
normally open, but including the said motor,
and an electro-magnet switch for closing the
said second short-circuit, substantiallyasand
for the purpose set forth.

6. In a printing telegraph, the combination
of a printing-instrument orticker,andadriv-
ing weight or spring therefor, the said print-
ing-instrument or ticker being traversed by a
main electrie circuit controlling an escape-
ment-magnet and a printing-magnet, an elec-
tric motor having a rotating armature for
actuating the said driving weight or spring,
the said motor being in a short-circuit, nor-
mally open,and an electro-magnetic switch
forclosing the said short-circuit, substantially
as and for the purpose set forth.

7. In a printing telegraph, the combination
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of a printing-instrument or ticker,and a driv-
ing weight or spring therefor, the said print-
ing-instrument-or ticker bing traversed by a
main electric circuit controlling an escape-
ment and a printing magnet, an electric mo-
tor for actunating the said driving weight or

_spring, ’_che said motor being in a normally
-gshort - cireuited branch, an electro - magnetic

switeh governed by the printing-magnet and
controlling the said short - circuit, a second
short - eircuit, normally open, including the
said electric motor but cutting out the said es-
capement-magnet and one leg of the printing-
magnet, and whose electro-magnet is in the
same normally short - circnited branch with
the said motor, an electro-magnetic switch for
closing-the said short-cireunit, substantially as
and for the purpose set forth.

8. In a printing telegraph, the combination
pf a printing-instrument or ticker,and a driv-
ing weight or spring therefor, the said print-
ing-instrument or ticker being traversed by
a main electric circuit eontrolling an escape-
ment and a printing-magnet, an electric mo-
tor adapted to be operatively connected with
the said driving weight or spring, the said
motor being in a normally short-circuited
branch, an electro-inagnetic switch governed
by the printing-magnet and controlling the
said short-circuit, a second short-cireuit, nor-
mally open, including the said electric motor

bat cutting out the said escapement-magnet |

and one leg of the printing-magnet, and an

electro-magnetic switch for closing the said
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short-cireuit, substantially as and for the pur-
pose set forth.

9. The combination with a driving-gear, of
an electric motor having a rotating armature
connected with and adapted to operate the
gear in a direction reverse to the normal, as
and for the purpose set forth.

10. The combination with a driving-gear,
and an electric motor having a rotatingarma-
ture connected with-and adapted to operate
the said gear in adirection reverse tothenor-
mal, of a switch governing the circuit of the
said motor and a switeh-controlling device
adapted tobe brought into position by thesaid
driving-gear for affecting the said switch, as
and for the purpose set forth. :

11. The combination with a driving mech-
anism, and an electric motor adapted to op-
erate the said mechanism in a direction re-
verse to the normal, of a switeh governing
the circuit of the said motor and aswitch-con-
trolling device adapted tobe brought into po-
sition by the said driving mechanism for af-
feeting the said switeh, all in combination
with means for stopping the said mechanism
at the proper position for affecting the said
switeh, as and for the purpose set forth.

12. The combination with a driving meeh-
anism, and an electric motor adapted to op-
erate the said mechanism in a direction re-
verse to the normal, of a switch governing

the cireuit of the said motor and a switch-con--

trolling device adapted to be brought into po-

sition by the said driving mechanism for af-
fecting the said switch, all in combination
with a detent on the driving mechanism adapt-
ed to be brought into operation when the said
mechanism is nearly run down and to stop
the said mechanism when the switch-control-
ling device isin the proper position for affect-
ing the said switch, as and for the purpose
set forth. _
18. The combination of a printing-instru-
ment or ticker and a driving weight or spring
therefor, the said printing - instrument or
ticker being traversed by a main electric eir-
cuit controlling one or more magnets, of an
electric motor for actuating said driving
spring or weight, the said motor being in a
normally short-circuited branch, a switch for
breaking the said short-circuit, means con-
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trolled by the ordinary apparatus of thesaid -

printing-instrument or ticker for operating
the said switch, and an automatic cluteh for,
connecting the said motor to the said driving
spring or weight, as and for the purpose set
forth. _

14. In a printing-telegraph, the combina-
tion of a printing-instrument or ticker, and
a driving weight or spring therefor, the said
printing-instrument or ticker being traversed
by a main electric circuit controlling an es-
capement-magnet and a printing-magnet, an
electric motor for actuating said driving
weight or spring, the said motor being in a
normally short-circuited branch, a switch
controlling the said short-circuit, a second
short-circuit normally open, but including
thesaid motor,and anelectro-magnetic switch
for closing the said second short-circuit, and
an automatic clutch for connecting the said
motor to the said-driving spring or weight,
as and for the purpose set-forth.

15. In a printing telegraph, the combina-
tion of a printing-instrument or ticker, and
a driving weight or spring therefor, the said

printing - instrument or ticker being trav--

ersed by a main electrie circuit controlling
an escapement-magnet and a printing-mag-
net, an electric motor for actuating the said
driving weight or spring, the said motor be-
ing in a short-circuit, normally open, and an
electro-magnetic switch for closing the said
short-cirenit, and an automatic clutich for
connecting the said motor to the said driv-
ing spring or weight, as and for the purpose
set forth.

16. In a printing-telegraph, the combina-
tion of a printing-instrument or ticker, and
a driving weight or spring therefor, the said
printing-instrument or ticker being traversed
by a main electric circuit controlling an es-
capement and a printing-magnet, an electric
motor for actuating the said driving weight
or spring, the said motor being in a normally
short-circuited branch, an electro-magnetic
switch governed by the printing-magnet and
controlling the said short-cireuit, a second
short-circuit, normally open, including the
said electric motor but cutting out the said
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escapement-magnet and one leg of the print-
ing-magnet, and whose electro-magnet is in
the same normally short- cirecuited branch
with the said motor, an electro- magnetic
switch for closing the said short-cireuit, and
an automatic clutch for connpecting the said
motor to the said driving spring or weight, as
and for the purpose set forth.

17, The combination with a driving-gear,
and an electric motor adapted to operate the
said gear in a direction reverse to the nor-
mal, of a switch governing the circuit of the

said motor and a switch-controlling device
adapted to be brought into position by the

said driving-gear for affecting the said switch, t3

and an automatic cluteh for connecting the
said motor to the said driving-gear.

In testimony whereof I have hereunto set
my hand, this 9th day of May, 1893, in the
presence of the two subseribing witnesses.

EMIL A. WIRSCHING.

Witnesses:

A. M. HAYES,
WiLLis FOWLER.




