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No. 750,434,

UNITED STATES

Pa_tentéd January 26, 1904.

PATENT OFFICE.

PERLEY P. CRAFTS, OF BObTON MASSACHUSETTS ASSIGNOR BY MESNE
ASSIGNMENTS, TO ALGONQUIN ELECTRIC BRAKE (JORPORATION OF
BOSTON, MASSACHUSETTS A CORPORATIO\T OF MAINE.

ELECTR'IC BRAKE.

SPECIFICATION formmg' pa.rt of Letters Pa,tent No. 750 434, dated J a,nuary 26, 1904

Applma,tmn filed November 29, 1899 Serial No, 738,622,

(Nn model,)

- To all whom it may concern.: -
Be it known that I, PERLEY P. CRAFTS, a citi-

zen of the United States residing at Boston |

county of Suffolk, State ot Massachusetts have
5. invented certain new and useful Improvements
in Electrie Brakes, of which the following is a

speclﬁcatmn reference being made to the aC-

companying drawings, wherein—
Figure 1 shows in general the method of ap-
10 plyma' my brake to a car. Fig. 2 isa plan of
the brake-magnet and appurtenances. Fig. 3
1s a view of the same from the under 51(16
Fig. 4 is an end elevation, and Fig. 5 a side
_ elevamon thereof. Figs. 6, 7, and 8 are de-
.15 tails of the clutching devmes
modified a,uanﬁement of clutchmﬂ' magnets
and springs. Fws 10, 11, and 19 1llustr&te
- the controller
- diagrams of the circuit connections. Fig. 17
" 20 shows a detail of the stops for the emergency-
cylinder. Tig. 18 ] 1S & plan of the same i"rom

the under side. |

My 1vention relates to that type of elec-
tric brake wherein the brake-levers are di-

25 rectly operated by a magnet energized by the

line-current and wherein also, for the pur-
pose of economizing current and relieving the
magnets from heating by constant use, the

br ahe when onceset by the action of the mag-

30 net1s held in place or locked mechamca,lly by
a spring-actuated clutch, which in turn is con-
trolled bV a second magnet th&t serves When
energized to release it.

In this particular type of braLeI hzwe pl 0-

- 35 vided a clutch-spring acting directly on the
cluteh and a clutch-magnet dCtIIlG‘ indirectly
on the spring through a lever and have. de-
vised other improvements in the structural de-
tails of the apparatus. I have also devised a

40 controller by means of which various degrees
of brake-pressure may be applied by the con-

tinued movement of the brake-handle, while

during the entire range of play of the handle
or at any point m_such range the clutch may
45 be controlled through the cluteh - magnet,

whose circuilt is 0poned or closed at will by a
different movement of the handle, such as an
~ upward or downward movement, if the nor-

Fig. 9showsa

FigS- 13, 14, 15, and 16 are

| mal brake contr ohlli'nc-' movement 1s horizon-
1 tal.
vice to be used in the event of the line-current

I have also prowded an emergency de- 5o

through the brake-magnet being inter rupted, ..
by Whlch device the motors are separately
short-circuited on themselves thr ough a re-
sistance which is subsequently cut out after it 55
has served its purpose of mitigating the shock

ot the instantaneous shor 13—-(311: 0111131110’ of the

running-motors. I have also dewsed certaln

details of construction, which will be herein-

after descrlbed and clalmed o - 60
Referring to the drawings, Fig. 1, A repre-
sents an ordmarv brake-lever attached to the
usual brake-rods, by which when turned it
draws the brake - shoes against the wheels.

"This lever A may be operated by hand through 65

the usual brake-chains; but in addition I con-
nect 1t to the armature of a strong magnet B

of the solenoid type, which when ener gized
draws thereon in the same manner asthe. chains
would do when worked by hand.

The colils 7o
of this magnet are contained in an iron box

or framework F, (see Figs. 2, 5, and 3,) adapted

to be bolted to the under side of the car-body,
and are provided with cores D D, connected
across at their outer ends by a bar (n_r_ from the 75
center of which a bar E passes al,ong between
the two magnet-coils parallel with the cores
and sliding in guideways formed. in the oppo-
site walls of the frame F. To this bar E
about midway of its length is pivoted the 8o

| forked link or stirrup C, “whose outer end 1s

pivoted to brake-lever A. By this connecting
arrangement the magnet-cores are enabled to

draw on the lever, the link C serving to ac-

commocdate the rectlhneal movement of the Sg

cores to the circular movement of the lever,

while the pull or tension exerted by the mao'-
net will be dependent on the amount of the
energizing -current flowing in the magnet- -
cmls The said hnh and also the clutch mech— QO

trally with the two par allel cores and 00115 of

the magnet, and a direct well-balanced action

on the brake-lever is insured.
The bar E at its rear end passes between two 95
clamping-jaws H' and H*, Figs. 4 and 9, which
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are normally pressed against it by one or
more springs S and the springs retracted by
one or more magnets I, this portion of the
apparatus forming the clutch for holding the
brake mechanically without current in any ot
the magnets. The bar E at the point be-
tween jaws H' and H* may be grooved longitu-
dinally, as shown 1in Fig. 8, with correspond-
Ing pro;ectlons on the faces of the jaws, or
both JAWS a,nd bar may be Smooth as shown
in Fig. 9.
vided with removable wearing-shoes /4, as ap-
pears in cross-section in Fig. 6 and in eleva-
tionin Fig. 7, or the jaws H' H may be them-
selves removable, being held in place by dove-
tails on their rear side, as shown in Kigs. 4,
6, and 8. Again, one jaw may be smooth
and the other grooved, as in Kig. 4, wherein
also one jaw 1s fixed and the other movable,
the former being made adjustable for taking
up wear by means of screws ¢ «. A Sin-
gle clutch-spring 5 is used m the form of
Flcrs 2, 3, and 4, or two springs Sand S' may
be used as shown in Fig. 9. Likewise a sin-
ole clutch—mag-net I may be employed, as ap-
pears in Fig. 4, wherein the core of the mag-
net terminates in a loop that engages the
longer arm of angle-lever J, pivoted to the
tmmework and havmcr 1ts shorter arm en-
oagime in a slot in the rear end of bolt K,
Wthh carries the movable jaw H- The
spring S surrounds bolt K, being seated at its

~ inner “end against a flange f,' projecting from

35

40

45

50

55

the framework and through which the bolt
passes, while its outer end presses against a
nut on the bolt, tending to press the bolt and
jaw against the bar K. The downward move-
ment of the core or clutch-magnet I when en-
ergized draws down on lever J thus retract-
ing the spring and releasing the clutch. In
place of a single magnet I a double magnet
may be used, as in FIG‘ 9, with two cores act-
ing, respectively._.-against the two springs S
and S’ through levers J and J'. By means of
the leverage thus introduced between magnet
and spring a smaller magnet with a longer
throw may be used than would be possible 1f
the action of the magnet were direct. The
magnet B and clutch mechanism being all on
the common framework ¥ may be made up
and applied as a unitary structure to the car.

Turning next to the controller, Figs. 10 to

12, it is of the same general type as the ordi-

nary motor-controller, being provided with a,
vertical shaft M, operating a cylindrical switch
when turned by a crank-handle M, Fig. 12.

It is likewise provided with a notched disk L,

- havingaspring-stop I engaging its periphery

60

in the usual manner to indicate the successive

points of brake regulation and also the emer--

gency-polints.

The shaft M.is hollow (see Fig. 12) and con-

talns a rod N, free to slide lonmtudmally
therein, but upheld by a spiral spring S°. The

handle M’ is pivoted.in a detachable sleeve M”.

“ Moreover, the jaws may be pro-

750,434

which may be slipped over the end of shaft
M and which also carries a spring-pin %, nor-
mally retracted, but forced into a notch in
shaft M by a cam-surface on handle M’ when
the latter is turned down to its horizontal
working position. This serves to lock the
handle when in use on the controller-spindle;
but by lifting it up it may be readiiy removed,
together with sleeve M?, and carried to the
0pp0$1te end of the car. The crank-handle

‘M’ being thus hinged to the shatt M lies across

the upper end of the shaft with a lug m on

~its under side resting against the upper end

of rod N. _Theretme as the handle and shaft
are turned the operator may at any point in
its circular movement press downward on his

handle and force the rod N down against the
force of spring S~

As i1s shown in Fig. 11,
the lower end of N engages a switch-lever N’
in the circuit of clutch-magnet I, which makes
contact with terminal N” so as to close that
circuit, or by letting up on the handle open 1t
again. This novel arrangement puts the
clutch under control during the whole range
of play of the brake-magnet regulator. This
permits the pull or tension of the brake-mag-
net to be maintained by the current in the
brake-magnet while the clutch is being re-
leased preparatory to an increase or decrease
in the tension by a change in the current, and
when the new current adjustment is reached
by turning the handle to vary the resistance
in. the brake-magnet circuit the clutch may be
again set by allowing the handle to rise and
open the circuit of the clutch-magnet. Thus
the brake may be set and then locked me-
chanically by the clutch and the current be
shut off from both magnets, while any change
of tension adjustment is accomplished by the
introduction of current prior to unlocking, so
that the brakes do not fall back, but remain
in their applied position when the unlocking
OCCUTS.
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The normal brakmcr operation, so far as

the controller is concerned involves besides
the switch N only the two mechanically and
electrically connected contact-plates O and P
on the switch-cylinder, (see Figs. 10 and 11,)
which cooperate with certain stationary cir-
cuit-terminals. (Shown in Figs. 10 and 16.)

| The plate O engages three termmals—wz 7,
-(connected to trolley,) 8 and 10, (connected t0

oround, )—and the plate P engages the termi-
nals 1, 2,8,4, and 5 (connef_,ted to resistances
%% W" &c: leadmcr to ground through brake-
macrnet B) and 6, 9 and 11, (eonnected to the
same circult, but on the opp031te side of the
resista,nces.) ~ Referring to Fig. 16, it appears
that in the ‘‘off” position, which is the one
shown in the figure, O and P join 8 and 9,

closing a ground-circuit disconnected from the
tr olley, but including between the two ground-
terminals resistances W and dlSCh&I’ﬂ'e-I‘E}Sl t-
ance R in series with magnet B. This affords

a path for the self-induced current from mag-

LIIO
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net B when the circuit is opened and prevents

ijury to the magnet. As the controller is

 turned the plates O and P next close the circuit

10

from trolley - terminal 7 to terminal 1 and
thence through resistances W to brake-magnet

B and ground, while a further movement
over plates 2, 3, and 4 to plate 5 gradually
cuts the resistances W out. This constitutes
the ordinary range of movement of the con-
troller, the SWltch N’, controlling the clutch-

lever I being operated at any 1:)011113 of this.

range 1n the manner described. In the event

of the line-current being mtel rupted, how-

ever, something further is required to stop
the car. For thls emergency the controller-

‘handle is thrown still farther, (against the re-

sistance of a particularly steep notch in the
stop disk.) That part of the switch-cylinder

- which carries the plates (Q and V 1s not, how-

20

~ thereon, but normally disabled by being held
fast against any movement by a magnet, which
1s energized so long as-any current 1s flowing
and released by the magnet whenever the
line-current is interrupted and it becomes de-
sirable or possible to employ the emergency

30

35

.4-0

‘which,

ever, rigidly attached to spindle M. Itisloose

control. Referring to Figs. 11, 17, and 18,

there is attached to the under side of the cyl-— |
inder a plate X* and a projection on arma-
ture R® of magnet R’ engages a notch in this

plate when the magnet 1s energized, and so
locks the cylinder.

against acmdemt&l jarring out of 1its normal

' place when the controller is not in use and
'th%e current 1s absent in the locking-magnet
- R
under side of plate KX° while fast on the.

There are also two pins ¢ & on the

spindle M is a collar Af" with a lug o', that

- engages one or the other of the two pins &
KA
rection of the arrow, Fig. 18, it will not carry
with it the emer G'ency-cyhndel but will op-

Thus if the spindle issturned in the di-

 erate the brakes in the manner described until

lug @' strikes pin &' at the end of its normal
play.. Thus an extra movement of the spin-

 dle will force lug ¢ against pin & and so op-

erate the emer O‘encv—smtch provided it is un-
locked by a failure of current in magnet R".
- Afterthe emergency-cylinder has
‘the reverse movement of the handle brings

heen worked

 lug ¢ against pin @ and brings the cylinder

55

'6_c'>

65

bad{ to 1ts normal position. (Shown in Kig.
18.) The operation of the emergency- cylm-
der will cause plates-O and P to connect 7 and

6 and the whole resistance W to be instantly
thrown into the circuit and the circuit then

broken by a further movement, which causes

O and P to leave 6 and 7 and pass to 10 and 11,
thereby closing the grounded discharge-cir-
~ cuit above mentioned.

Slmultaneouslv with

this extra throw of contact-plates O and P the
two sets of emergency contact—pla,tes Qand V

'thelr connecting contact-plate.

The cylmder 18 also held
to a degree by a mechanical spring-stop H*,
however, will yield when the operator
turns ‘the handle but will hold the cylinder

(séemFig. 11, also Figs. 18, 14, 15) are moved

out of their normal connections for the pur-
pose of short-circuiting the motors. These
plates are of the form shown in Figs. 13, 14,
and 15, the set Q codperating with sta,tlonmy
termma,]s 12 17 and the set V with the termi-

3

70

nals 18 23, their normal condition being that

oiving the connections indicated in Fig. 13.

Now in order that the short-circuiting of the
‘motors may not interfere with or be inter-
fered with by the reversal of the motors I
‘have arranged to lead the connections from
the motor to the ordinary reversing-switches
used with the motor-controller thr ough the

emergency controller-terminals and contact—-

plates, and to that end I take out loops to the
‘emergency-terminals from certain of the wires
leading into the reversing-switches from the

motor and motor-controller. Thus wire 2,
leading from one field-magnet terminal of mo-
tor No 2, has taken from it before it reaches

minals 14 and 15 of the emergency- _switch and
In this loop

is also included “the locking-magnet R, whlch
is there placed so as to have but a low differ-

75

30 -

| I‘BVGI‘SlIlﬂ’-SWItCh Z a loop, mcluding the ter-

QO

ence of potential between its coils and the .

oround at all times. In like manner wire ¢,

'leadmcr from terminal # of the controller,.

passes o reversing-switch Z, but before doing
so has taken from it a loop, including termi-

nals 12 and 13 of the emergency—switch. So

wire ¢ has a loop to terminals 20 and 21 and

wire ¢ a 10013 to terminals 18 and 19 of the

emergency-switch. Of the remaining emer-
gency-terminals 16 1 is connected to one end of

95

100

resistance Y and 17 to the other end and also

to controller-terminal .

end of resistance X, the latter being also con-
nected to motor-terminal . With the con-
nectwns as shown in Fig. 13 the motors are

In like manner 22
1s connected to one end and 23 to-the other

105

in their usual running condltlon beng quite

unaffected by the connections running thr ough .
‘the -emergency-switch.
of that switch, however, the plates QQ and V
are first thrown into the position shown in

‘With the oper &13101’1

Kig. 14, when each motor is put into a local

cut out, as appears in Fig. 15, having the mo-

tors each short-circuited, when they will come
very quickly to a stop, or nearly so, the brake-

magnet being, as already described, dlscon-

_ nected entirely from the line-circuit.
‘The circuit in Fig. 13 may be tr aeed from |
‘the trolley-ter minal z
to contacts 18 and 19 of the emergency-switch,
thence to the reversing-switch, wher e, assum-

of the motor by wire ¢

ing that the reversing- SWItCh contacts rest

‘upon the left-hand row of contact-plates, to the

110

short-circuit containing a resistance X or Y,
‘and by a further movement the resistances are

115
120

1.95 |

armature of motor No. 1, thence by the wire

d to the rever sing w—swﬂ:ch but before enter-
ing the reversin o*—s*mtch it passes through the

-1(}01_3 taken out to the emer Gency-sztch__ and

130
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~ contact 18 of the emergency-switch.

4.0
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contaming the contact-plates 20 and 21, which,

as shown in Fig. 13, are connected together
in the same manner as the plates 18 and 19.
From the reversing-switch the current then

passes to the field-magnet of motor No. 1 and
thence to the terminal «, leading into the or-
dinary motor-controller. In this manner the
two terminals of motor No. 1 are placed un-
der the control of the ordinary controller or
regulator of the vehicle and are unaffected by
the'pr_esence of the emergency-switch. The
latter simply maintains closed the above-de-
scribed loops taken from the motor-circuit be-
fore they enter the reversing-switch z. In
like manner the terminal 4 of motor No. 2
starting from the controller passes by the wire
¢ and proceeds to reversing-switch Z, but be-
fore reaching the reversing -switch passes
through the closed loop containing the con-
tacts 12 and 13 of the emergency-switch. The
circult then passes from the reversing-switch
Z: to the armature of motor No. 2 and back
to the reversing-switch. Thence it passes by
the wire 4, which 1n like manner contains a
closed 100p passing through contact 14 and 15

of the emergency-switch to the field-magnet

of motor No. 2 and thence to the terminal w
of the ordinary controller. Thus motor No.

215 1n like manner placed under the control

of the ordinary car-controller and remains un-
affected by the loops taken out to the emer-
gency-switeh from the leads extending from
motor No. 2 to the reversing-switch A

In the condition shown 1in Fw' 14 the wire

¢, leading from the controller-tr olley terminal
is lett out of circuit, being open-ended at t%le
The
right-hand armature-terminal of motor No. 1
1s connected first to the lower plate of the re-
versing-switch and the connection is thence
to contact 19 of the emergency-switch, to con-
tact 20 of the same switch, thence to the sec-
ond plate of the reversing-switch, to the field-

magnet of motor No. 1, to the resistance X, to

contact 22 of the emergency-switch, thence to
contact 21 of the same switeh, to the opposite
armature-terminal of motor No. 1. This mo-
tor 1s thus placed on short-circuit through the

resistance X, and the corresponding circuit |
for motor No. 2 can be traced in the same

manner, showing that this motor is also short-
circulted through the resistance Y.

In the condition of Fig. 15 the circuits re-
main the same as they are in Figo. 14, except
that the resistances X and Y are left out of
the circuit, being open-ended at the contacts
292 and 16 1espect1vely of the emer gency-
switch.

In operation but a single brake-handle is

required, and 1n whatever position the handle
may be a simple additional movement of the

hand without changing the brake regulation

will deénergize the cllltch-mawnet and lock
the brake.

The working of this brake approximates

750,434

somewhat to that of the ordinary hand-brake,

1t being only necessary to move the handle to
any desired degree and then unlock the brake
by depressing the handle, and after it has re-

sponded to the current thus introduced into
the brake-magnet lock it by letting up on the
handle, or the Thandle may be depressed and the
brake unlocked at the same time that itis being
moved to admit the required current to the
brake-magnet and lifted after the brake has
responded to the current,asit will instantly do.

It 1s to be understood that I do not limit my-

75

self to the precise details shown herein for

illustration, but that they may be varied in

many ways without departing from the spirit

of my invention, it being particularly feasible
to provide other equivalent arrangements for
permitting the operator with one and the same
hand to regulate the -brake-magnet and lock
and unloclx. the brake at any point in such reg-
ulating range.

Amoncv‘ the advanta@es of my invention it
may be noted that I practlcally make no extra
demand on the capacity of the motors, such
as 1s occasloned by those forms of electric
brake which rely on the generative action of
the motors for the ordinary braking effect.
That effect I secure by a draft on the supply-
current, not by a draft on the motors acting
as generators, whileit is only in the rareevent
of a cessation of line-current that the motors
are called upon to furnish the braking energy.
This event is so unusual that the motors do
not have to be of any extra capacity to meet
1t; but the motors now employed for the mere

30

Qo

05

100

propulsion of the car may be sately continued

in use with my brake. It is also 1mpossible
for the operator to use the emergency-brake
for ordinary stops without shutting off the
current at the controller, as he might do if he
could. By my invention the emergency de-
vice is disabled so long as the normal condi-
tions prevail, and it is only when the emer-
gency conditions—namely, the cessation of
line-current—occur that the emergency-brake
is available. |

What I claim as new, and desire to secure
by Letters Patent, 1s— |

1. The combmatlon withaspindle of an elec-
tric-brake controller, of a removable collar
thereon, a handle pivoted to the said collar, a
locking device between the collar and the spin-
dle controlled by the said handle, a mechan-
ical lock for the brake, a magnet controlling
the said lock, and a SW1tch in the circult of
sald magnet operated by the movement of the
sald handle on its pivot. |

. The combination with a brake-magnet of

the solenoid- type, having two pamllel colls
and cores, of alink le&ding to the brake-lever
applied centrally between the two coils and
cores and a.clutch for the cores applied 1n a
line with the pivotal point of the link.

3. The combination with a brake-magnet ot
the solenoid type having twoparallel coils and

%
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cores of a forked link or stirrup embracing
the said magnet and intervening between the
sald cores and the brake-rod. -

4. The combination with a vehicle, a fric-
tion-brake therefor, a controlling-switch for
the brake-magnet admitting Iline-current
thereto, and an emergency braking device,

- consisting of a switch connecting the motor-

10
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terminals to short-circuit the motor execlusive
of the said magnet in the event of a cessation
of the line-current supplied to the vehicle.

5. A braking device for an electric-railway
vehicle, consisting of a friction-brake, a mag-

‘net for 01')61&131110‘ the same, a contr0111110'—

switch admitting line-current to the magnet,
and an emergency -switch for opening the
circult between the trolley or supply-terminal
and the motor and short-circuiting the motor
upon itself exclusive of the said mawnet in the
event of a cessation of the line-current sup-

plied to the vehicle.
6. A braking device for an electric vehicle

comprising in combmatlon a friction-brake,
an operating-magnet for the brake, a control-
ling-switch admitting line-current to the mag-

‘net, an emergency braking device, consisting

of a switch connecting the motor-terminals to
short-circuit the motor exclusive of the said
magnet In the event of a cessation of the line-
current supplied to the vehicle, and- a com-
mon operating device for the said switches
operating the former by its normal movement
and the latter by an abnormal movement.

- 7..The combination with a vehicle, a fric-

tion-brake therefor, an operating-magnet for

the brake contained in a circuit parallel to the
circuit of the propelling-motor, a controlling-

switch admitting line-current to the magnet,

- an emergency braking device, consisting of

40

50

35

a switch connecting the motor-terminals to

short-circuit the motor exclusive of the said
‘magnet in the event of a cessation of the line-

current supplied to the vehicle and a common

operating device for the said switches operat-

ing the former by 1ts normal movement and

| the latter by an abnormal movement.

8. The combination with a brake-operating
magnet,of a controlling-switch admitting line-
current thereto, electrical emergency brakmcr

devices and an emergency-switch for said de-

vices normally held stationary, but operated
by the controlling-switch at a predetermmed
point 1n the movement of the latter.

9. The combination of a friction-brake,an op-
erating-magnet therefor, a controlling-switch
acdmitting line-current to the magnet, electrical
emergency braking devices and an emergency-

-

‘switch therefor normally held stationa,ry but

having a projection in the path of movement

of the controlling-switch so as to be operated

by an abnormal movement thereof.

10. Thecombination with a vehicle,of afric-
tion-brake therefor, an operating-magnet for
the bralke, a controlling-switch admitting line-
current to said magnet, an emergency-switch

for short-circuiting the propelling-motor of

60

the vehicle, normally held stationary, and an -

| operating connection between the emergency-

switch and controlling-switch adapted to come
into action at a predetermined point in the
range of movement of the latter, whereby the
emergency-switch is operated by an abnormal

movement of the controlling-switch.

11. The combination of a vehicle, a friction-
brake therefor, an operating-magnet for the
brake, a controlling - switch admitting line-
currenttosaid magnet, an emergency brakm -
switch havinga loose connectmn with the con-
trollmcr—swmch so asto be operated therewith
by an abnormal movement thereof and pro-

vided with a stop for holding it when free of
the controlling-switch.

12. The combination with a braking device

operated by the line-current, of an emergency-

switch, a stop therefor and a magnet operated
by the line-current for holding said stop in
position to prevent the operation of the emer-
gency- braLe, except when the llne-cul rent 1s
interrupied.

13. The combination with a vehicle, a nor-

mal brake therefor, a magnet ope,ratmcr sald

brake, a controllmcr S‘_Wltch admitting line-
current to said magnet, an emergency bralnng

device, consisting of a switch controlling the

motor-circuits and a disabling device for the

latter switch controlled by the line-current.

14. The combination with a brake for an

electric vehicle, of an operating-magnetthere-

for, a switch for admitting line-current to the
sald magnet, a motor-controller for the pro-
pelling -motors of the vehicle, a reversing-
switch for said motor, and an emergency-
switch having its contacts included in loop-
circuits between the controller and reversing-
switch and adapted to disconnect the motor

from the supply and sh01 t-circuit 1t du ectly

upon 1itself. -
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In testimony whereof I have affixed my sig-

nature in presence of two witnesses.

PERLEY P. CRAFTS.

Witnesses: -
A. O. OrxyE,
K. C. MiLpraw.
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