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INTERSTATE COMMERCE COMMISSION

- - — -

INVESTIGATION NO., 2504

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS
UNDER THE ACCIDENT REPORTS ACT OF MAY 6, 1910,

THE CLINCHFIELD RAILROAD COMPANY

e  ———

Accident near Poplar, N, C., on May 22, 1941, caused by train
being operated on sharp curve at excessive speed for
the type of engine involved,

REPORT OF THE COMMISSIONT

PATTERSON, Commissioner:

On May 22, 1941, there was a derallment of a freight
train on the Clinchfield Rallroad near Poplar, N. C,, which re-

sulted 1n the death of one employee and the injury of two
employees,
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Under authority of section 17(2) of the Interstate Commerce
Act the above-entitled proceeding was referred by the Commis-

sion to Commissioner Patterson for consideration and dilsposi-
tion,
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" \__.___Point of ae¢tident

/

Erwin, Tenn.
9,77 mi.
Toint of accident
2 .2 a1,
Popler, N. C,
12870 ma.
Spertanburg, S. C.

Inv-2504
Clinchficld Railroad
Poplar, N. C.
May 22, 1941



Location and Method of Operatlon

This accident occurred on that part of the rallroad
which extends between Spartanburg, S. C., and Erwin, Tenn,,
a distance of 141 miles. In the vicinity of the point of
accldent this is a single-track line over whlch tralns are
operated by timetable and train orders; there 1s no block
gystem in use, The accildent occurred at a point 2.53 miles
north of the north siding-switch at Poplar, Ags the polnt of
accident is approached from the south there 1s a serles of
curves and tangents followed, in successlon, by a tangent 526
feet, a compound curve to the right 1,319 feet, the maximum
curvature of which 1s 99, a tangent 111.8 feet, and a 9° curve
to the left 256 feet in length, The accildent occurred on
this latter curve, at a point 46,7 feet from 1its southern end,
where the curvature is approximately 3°. The grade for north-
bound trains is 1,17 percent descending at the point of ac-
cident,

In the vicinity of the point of accident the track
parallels the west bank of the Toe River, The track is laid
on a hillside cut and 1s 22 feet above the level of the shore
line of the river and 50 feet horizontally distant. On the
west side of the track there is a rock bluff about 30 feet
high, the toe of which is about 11 feet from the center-line
of the track,

The track structure consists of 100-pound rail, 39 feet
in length, laild new in August, 1940, on an average of 22
treated oak ties to the raill length; it is fully tile-plated,
double-spiked on the outside of the rail and single-spiked on
the inside, and ballasted with stone to a depth of 10 inches,
Rail anchors are not provided. The superelevation at the
point of derailment is approximately 3 inches.

The maximum authorized speed for the train involved was
35 miles per hour.

The weather was clear at the time of the accldent, which
occurred at 11:59 a.m,

Description

Extra 726, a north-bound freight train, with Conductor
Beckelhimer and Engineman Hale in charge, conslsted of engine
726, of the 2-&-8-2 type, 3 loaded and 74 empty cars, and a
caboose, This train departed from Spartanburg, 128.7 miles
south of Poplar, at 3:25 a,m,, according to the train sheet,
performed work en route and arrived at Poplar at 11:45 a.m.,
where it entered the siding and met First 26, a south-bound

freight train, Extra 726 departed from Poplar at 11:55 a.m.,



according to statements of the members of the crew, and, When
it reached a point 2,53 miles beyond and was moving at a speed
estimated as between 30 and 35 miles per hour, it became de-

railed, .

The engine stopped on 1ts right side down the embank-
ment, with the front end 54 feet north of the point of derail-
ment and 21 feet east of the center of the- track and the rear
end 24 feet east of the center of the track; the cab was torn
loose and the steam plpe to the water column was broken, The
tender stopped on its right side to the rear of the englne
with 1ts rear end H0 feet east of the center of the track,

The right side was crushed inward. The first ten cars were
derailed and stopped in various positions; four were across

the track and the others were down the embankment. The first,
second, third and fifth cars were destroyed. All the derailed
cars were contained in a space of 160 feet. The track structure
was dlisplaced a distance of filve rall lengths.

The employee killed was the engineman and the employees
injured were the fireman and the front brakeman,

Summary of Evidence

Fireman Pippin stated that the brakes functicned properly
en route, The train departed from Poplar at 11:55 a.m, As
the train approached the point where the accident occurred the
engineman and he were maintaining a lookout ahead. The fireman
did not think the air brakes were used in this immediate
vicinity. A drifting throttle was being used and the speed of
the train down the hill was about 30 or 35 miles per hour. The
first the fireman knew of anything being wrong was when the
front end of the engine thrust to the right just as it entered
the curve to the left, then it thrust to the left and again
to the right and then the engine turned over on its right side.
He did not feel any unusual motion at the rear of the engine.
He thought the engine moved a distance of about 100 feet during
the three thrusts. Prior to the occurrence of the accident
the engine rode smoothly. He did not observe any track 1r-
regularlty before the engine swerved, and he was not alarmed
about the speed. The engineman appeared normal, The flreman
thought that the accident was caused by misalined track,

Front Brakeman Nidiffer stated that as the train ap- ‘
proached the point where the accident occurred he was in the
booth on the left side of the tender and was maintaining a
lookout ahead. The tender rode smoothly and the speed of the
train was about 30 or 35 miles per hour. The first he knew
of anything being wrong was when the engine swayed to the
right and then the engine and the tender turned over to the
right. He said it was possible that the heavy engine entered
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the curve so fast that the track was knocked out of alinement,
Soon after the accident he remarked to the roadmaster that
the accident could have been caused by speed.

Conductor Beckelhimer stated that at Spartanburg a
terminal alr-brake test was made and the brakes functioned
properly en route, The caboose gauge indicated that brake-
plpe pressure of between 65 and 70 pounds was being malntained.
His train entered the siding at Poplar to meet First 26 and
when Extra 726 was departing a member of the crew of a pusher
engine, which was a short distance behind his train on the
siding, closed the north siding-switch. When hls caboose
passed thils switch the speed of the train was about 25 or 30
miles per hour. It was 11:55 a.m. Wwhen the caboose was at a
point about 100 feet north of the switch, He thought there
was ample time to operate Extra 726 from Poplar to Erwin, a
distance of 12.3 miles, and to clear at Erwin by 12:25 p.m, for
No, 38, a south~bound first-class train. As his train ap-
proached the point where the accldent occurred he was in the
cupola of the caboose and the speed of the train was 30 to 35
mlles per hour. The first he knew of anything being wrong
was when the air brakes became applied in emergency, then the
train surged two or three times. The caboose moved a dis-
tance of about 15 car lengths and stopped at 11:59:30 a.m,
About 1-1/2 hours after the accident occurred he examined the
track a distance of about 2 or 3 rail lengths on each side of
the displaced track and found the rall ends open at joints.
The track appeared to be fully ballasted. 1In his opinion the
track was elther buckled before the engine encountered it or
was in condition to buckle under the engine. He did not think
that excessive speed caused the accident., Ordinarily, with a
train similar to Extra 726, ‘enginemen of north-bound trains
make a brake-pipe reduction when the engine is about 1.5 miles
south of the point where the accident occurred, and the brakes
are kept applied until the train reaches a point north of the
point where the accident occurred. He said that in this in-
stance no brake-pipe reduction was made until the engine was
about 1,500 feet south of the polnt where the accident oc-~
curred; at this time the speed of the train was about 30 or 35
mlles per hour. This brake-pipe reduction was a light service
reduction, which wag made to steady the train and not to reduce
speed,

Flagman Callahan substantially corroborated the state-
ment of Conductor Beckelhimer.

Engineman Wheeler, of First 26, a south-bound freight
train, which was the last train to pasg the point involved
before the acclident occurred, stated that when his train passed
that point about 11:40 or 11:45 a.m. he did not observe any



indication of rough or irregular track. He did not think a
speed greater than 20 or 25 miles per hour was @fe for a mallet
engine in the vicinity of the point where the accident occurred.

Conductor Webb, of First 26, stated that he was in the
caboose when hils train passed the point where the accident
later occurred. He d1d not observe any rough or irregular
track condition,

Engineman Slagle, in pusher-engine service on the day
of the accident, stated that 35 to 40 minutes should be used
in hauling a train similar to Extra 726 with a mallet engine
from Poplar to Erwin, He saild that when a mallet englne
moves from a curve to a tangent the front end of the boller
surges laterally and if the speed is high the engine may over-
turn. He thought a speed greater than 20 or 25 miles per hour
is unsafe for a mallet engine in the territory involved.

Section Foreman Davis, in charge of the section 1in-
volved, stated that on May 14, because of a tight track con-
dition, a section of rail 7 inches long was cut from each side
of the track 5 rail lengths north of the point where the ac-
cident later occurred. The rails were then loosened within
the Jjoints to a point 1,000 feet south of the point where the
accldent occurred, He was then satisfied that there was no
danger of the track buckling. He surfaced the track from 30
Teet north to 500 feet south of the point where the accldent
occurred. The track was fully ballasted and there was a full
shoulder at the point 1nvolved. When this work was completed
he checked the gage and cross levels. On May 17 he walked over
this track and there was no indication of the track belng out
of alinement, On May 20 he passed over this track on a track
motor car during the morning and again during that afternoon
and he did not observe anything unusual about the track. He
arrived at the scene about 1 hour after the accident occurred
and examlned the track, At joints on either side of the polnt
of accident the ends of rails were open from 1/4 to 1/2 inch,
At thls time the temperature was about 90 degrees. He did not
think the track buckled. The inside spikes of both raills being
bent inward throughout the entire distance the track was
damaged indicated that both rails had turned outward. The
outside splkes were not disturbed. He thought the track in-
volved was safe for the maximum authorized speed. He did not
think track conditions contributed to the cause of the accident,

Section Foreman Edwards stated that he asslsted Section
Foreman Davis to perform the track work on May 14, After
the rails were cut and respaced the joints were left suffi-
ciently open to allow for expansion,
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Roadmaster Brown stated that during August, 1940, the
entire track structure involved was replaced because of a
washout, This work extended from a point 1,442 feet south
of the point of accident to a point 198 feet north of it,

After track repair work was completed by the sectlion foreman

on May 14, he inspected the track and was satisfied with 1ts
condition, He was last over the track involved on May 20,

at which time he passed on the caboose of a frelght trailn;
there was no indication of any track irregularity. He arrived
at the scene about 1 hour after the accident occurred and
obgerved that the track throughout a distance of 172 feet
southward from the point where the engine stopped was down

the embankment, Bolts were broken from the east rall joint
between the second and third displaced ralls south of the
engine and from the west rail joint between the third and
fourth displaced rails; the rails at these jolnts were sepa-
rated., The fourth and fifth displaced west rails extended west-
ward to the cliff, A1l other displaced rails were east of the
track, At the point of accident the cribs were full of bal-
last, He found scars on two rails but he could not determine
whether they were made by wheele of the engine or of cars,

He thought that the ballast shoulder was sufficient to prevent
the track from being kicked out of alinement provided a train
did not exceed the maximum authorized speed, and that the curve
involved was safe for a speed of 35 to 40 miles per hour, There
was no indicatlon of either sun-kinked rail or a tight track
condition and the rails were spaced properly in the joints,

In repairing the track after the accident occurred the same
amount of rall that was damaged in the accident was used to
restore the track tc 1ts original location. Because of the
absence of heavy marks on the ties such as would be made by
driving-wheel flanges, he thought the engine turned over when
1t entered the curve to the left. The roadmaster was of the
opinion that the accident was caused by high speed.

Chief Engineer Elliott stated that he arrived at the
scene about 2 hours after the accident occurred and examined
the track, Starting at a point 289 feet south of the point of
accident and proceeding northward the gage and cross levels
were taken at alternate stations 16 and 2% feet apart; the gage
was uniformly 4 feet 8-1/2 inches and the superelevation was
as follows:
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Distance south of poilnt

cf derailment Superelevation
West rail East rail ®
289 ft 3-1/2"
273 ft. 3-1/4n
250 f't. z.1/2"
234 ft, 3_1/h4n
211 ft. 3.1/2"
195 ft. 5"
172 %, an
156 ft, 1"
133 ft, 1/2"
117 ft, 0
ol rt., 0
78 ft, 0
55 ft. 1/2"
39 ft, 1
16 ¢, 2
West Jjolnt at P, of A, 2"

The chief englneer was of the opinion that the accident was
caused by excessive speed.

Erecting Shop Foreman Rimel stated that he examined
engine 726 at the scene of the accident and again after it
was moved to the shop. The brake-valve handle was in running
position; however, the brake valve was torn loose from the
bracket and related piping. The tnrottle was two-thirds open,
The engine-truck springs and equalizers, the driving-box springs,
spring saddles, spring hangers and equallzers were in place and
in good condition, All driving-box shoes and wedges, the boiler-
bearing sliding saddle, the articulated casting and the chafing
castings between the engine and the tender were well lubricated;
there was no indication of sticking or binding of any of those
parts. The engine-truck and the trailer-truck centering devices
were in good condition. The pllot was intact and was not
scarred, The frame-connection radius bar between the front and
the rear driving units was cracked as a result of the derall-
ment., The bolts which secured the right-hand stop on the boller-
bearing slilding saddle were found at the point where the engine
overturned. The brake-plpe feed valve, the reduclng valve, .
both brake valves and the distributing ‘valve were tested and
found to be functioning properly. All flanges were of good
contour and their heiqht and thickness were within the prescribed
1imits, The driving-wheel tires averaged 3-1/2 inches in thick-
ness and 5-5/8 inches in width. Measurementes of the engine
wheels and lateral motion were as follows:
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Tread wear Wheel spacing

Wheel Lateral Left Right Back to_ back
Engine truck 3/64"  5/6LN 53— 5/16"
No. 1 driving 1/Lw 1/16" 1/16" 52-15/16"
No, 2 driving 3/8" 1/16"  5/6LM 53~ 5/64"
No., 3 driving 3/8" 1/16"  1/16" 53~ 3/32"
No, 4 driving 1/2" 1/16"  1/16" 5o~ 7/& "
No, 5 driving 1/4" 1/16" 1/16" F2-63/64"
No, 6 driving 1/&" 1/16"  1/16" 52. 1/8 "
No, 7 driving 1/4n 1/16"  1/16" 53~ 1/16"
No, & driving 1/4n 3/64"  1/16" H2.-31/3%2"
Trailer truck 1/16" 1/16" 53.13/32"

Derrick Car Master Jones stated that he arrilved at the
scene of the accident about 2:15 p.m. There was no mark of de-
rallment to 1ndicate that the engine ran upright after belng
derailed. In his opinion the engine entered the curve at ex-
cesslve speed and overturned. The blow-off cock from the right
side of the engine was buried in looses rock about 6 feet east
of the original location of the ends of the tles; apparently it
had been knocked off when the engilne overturned and struck the
ground, then the engine slid northward on 1ts right side a dis-
tance of 6 or & feet. Except for damage sustalned 1n the ac-
cident, the track in this vicinity was in good condition.

Machinist Harrilg, at Spartanburg, stated that he made
an inspection of englne 726 before it was dispatched on the
trip involved., 1In his opinion the engine was in safe and suit-
able condition for service,

Road Foreman of Engines Meredith stated that the curve
involved was safe for the type of engine involved moving at
a speed of L0 miles per hour. About & a.m. on the day of the
accldent he rode over the track involved on an engine of the
same type as engine 726; at that time the track was in good
condition., He thought the accident was a result of excessive
speed, In his opinion, as the engine was moving on the curve
to the right the front end of the boiler was displaced laterally
to the left side of the track; when the short tangent was
reached the boiler swung to the right, and, since the rear driv-
ing unit is rigid with the boller, a lateral thrust of great
force resulted at the rear of the locomotive and the rear driv-
ing unit shifted the track to the right and off the solid road-
bed; the engine became over-balanced and turned over to the
right,

Superintendent of Motive Power Shull stated that the
center of gravity of engline 726 1is 73-1/4 inches above the top
of the rails,
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Train Dispatcher Coward, on duty at the time of the
accldent, stated that the wires failed at 11:59 a.m,

Superintendent Moss stated that, in his opinion, the de- ‘
railment was caused by the train moving at excesslve speed
on the curve involved, He sald that the boiler of an arti-
culated engine is rigid with the rear driving unit but slldes
laterally on the front driving unit. When the engilne left
the curve to the right the boller moved to adjust itself for
the short tangent and a lateral thrust of sufficient force was
created to start an overturning movement of the beller and the
rear driving unit; this condition was augmented by the front
driving unit entering upon the curve to the left, tThereby pre-
venting the necessary adjustment to negotiate the curve proper-
1ly. Apparently the engine overturned before it was derailed,
and 1t probably slewed the track eastward to the edge of the
bank before the engine overturned. He d1d not think track con-
ditions contributed to the cause of the accident, The super-
intendent sald that the enginemen on thls railrocad are em-
ployees of long experience and they are expected to reduce speed
below the maximum authorized speed at points where they think
1t 1s necessary for safes movement of thelr trains.

According to data furnished by the carrier, engine 726
1s of the compound, articulated, mallet, 2-8-8-2 type, having
a total weight of 531,000 pounds distributed as follows:
Engine truck, 28,000 pounds; first pailr of driving wheels,
59,600 pounds; second pair of driving wheels, 59,300 pounds;
third pair of driving wheels, 59,700 pounds; fourth pair of
driving wheels, 58,400 pounds; fifth palr of driving wheels,
60,200 pounds; sixth pair of driving wheels, 60,000 pounds;
seventh pair of driving wheels, 60,7OO pounds; eighth pair of
driving wheels, 60,200 pounds; and the trailer truck, 25,000
pounds, The dilameters of the engine-truck wheels, the driving
wheels and the traller-truck wheels are, respectively, 30
inches, 57 inches and 30 inches. The tender is rectangular 1in
shape and has two four-wheel trucks, The weight of the tender
loaded is 214,000 pounds, The total weight of the engine and
tender is 745,000 pounds. The rigid wheel-base of each driving
unit 1s 15 feet 9 inches and the distance between the front
driving unit and the rear driving unit is 10 feet 10 inches;
the total length of the engine wheel-base is 42 feet U4 inches,
and the total length of the engine and tender 1s 105 feet 1—1/8.
inches, The last Class 3 repalrs were completed in October,
1940, The engine was returned to service February 1, 1941,
The accumulated mileage was 13,580 miles,

During the 3%0-~day period prior to the occurrence of the
accldent, the average daily movement over the track involved
was 1&.35 tralns, among which was an average dally movement
of 7.36 mallet type engines,
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Observations of the Commission's Inspectors

The Commission's inspectors examined the track throughout
a distance of 1 mile south of the point where the accldent oc-
curred. There was no indication of dragging equipment or
defective track. The engine was examined and found to be as
previously described. Marks on the outside faces of the
flanges and on the flange throats of the right Nos. 2, 3 and 4
driving wheels indicated that these flanges had been subjected
to great pressure, Starting at a point E6 feet north of the
southern end of the curve involved the high rall bore numerous
scars, indentations and flange marks its entire length. The
heavlest flange mark began on the gage side of the rall at a
polnt 11 feet 5 inches south of the leaving end of the raill,
At a point 21 inches farther north there was evidence of in-
creased pressure outward; a heavy mark appeared on top of the
rail and continued dlagonally throughout a distance of 4 feet
3 inches and ended in a heavy indentation 3-1/8 inches long and
15/32 inch wide on the outside edge of the head of the raill,
A second heavy flange mark was parallel to the first mark
across the top of the rail and was 1-1/2 inches farther north;
this flange mark ended in a heavy indentation 4 inches long and
1/2 inch wide on the outside of the rail. At points 19 inches
and 5 inches from the leaving end of the raill two other flange
marks appeared on the gage side and continued to the receiving
end of the succeeding rail, then extended diagonally across the
top of this rall to the outer edge and ended in heavy indenta-
tions at polnts 15 and 228 inches north of the receiving end of
the rail, At a point 3-1/2 inches from the leaving end of
the flrst rall there was another heavy mark that extended
dlagonally a distance of %-1/2 inches across the top to the
recelving end of the succeeding rail and ended in a deep in-
dentatlion on the outer edge, At a point 9 feet 3 inches from
the leaving end of the second rail there was a beveled mark that
extended to the end of the rall, At thils polnt the outside
angle bar and one bolt head were marked,

Discussion

According to the evidence, Extra 726 North was moving at
an estimated speed of 30 to 35 miles per hour when the engilne
was derailed to the right at a point on the south splral of a
99 curve to the left where the curvature was about 3° and the
superelevation about 3 inches. The maximum authorized speed
for the train involved was 35 miles per hour, and there 1s no
evidence that the train was exceeding that speed., The deraill-
ment occurred on a 1,17 percent descending grade for north-
bound trains. The track immediately south of the polnt of ac-
cldent was in proper gage and alinement and in good surface,
There was no indication of dragging equipment, After the ac-
cldent occurred, inspection of the engine and cars failed to
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disclose any defective condition that might have existed prior
To the accldent and contributed to the cause of the derailment.

The engine had rounded a 9° curve to the right, moved
over a tangent 112 feet long and had just entered a 90 curve
to the left when the fireman observed the front end of the
engine thrust to the right, then to the left, and agaln to the
right, and the engine overturned immediately to the right,

The front brakeman, who was on the tender, observed the engine
sway to the right and then overturn,

Some witnesses expressed the opinion that the track was
misalined as a result of high temperature but the fireman did
not observe any track irregularity. The ends of the rails at
undisturbed rail joints both north and south of the point of
accldent were not tight. The temperature was about 90 degrees.
Since the descending grade continued a considerable distance
north of the point of derallment and the center of the curve
involved was about 80 feet north of the point of accident, 1%
1s improbable that a sun kink would occur at the point where
the derailment occurred,

The track at the point of derailment was fully ballasted
and full shoulders were provided. The absence of flange marks
on the ties, the nature of marks on the head of the high rail
and on the flanges of the right Nos. 2, 3 and 4 driving wheels
indicated that the front end of the engine was the first part
to leave the track; this agrees with the statements of the
fireman and the front brakeman. To provide superelevation on
the curve to the right and the curve to the left, which were
separated by a short tangent, throughout a distance of 200
feet immediately south of the point of derailment the east rail
varied from 3-1/2 inches lower than the west rail to 3 inches
higher than the west raill, . This condition would cause the
engine to roll laterally if the speed were high. The englne
was of the 2-8-8-2 type. Since the rear end of the boller of
this type 1is rigid on the rear driving unit and the front end
moves laterally on the front driving unit, it follows that when
the engine entered the curve to the right the front end of the
boller moved to the left of the center; then, when the engine
entered the short tangent the front end probably moved
momentarlly to the right and then to the left, and when the
engine entered the curve to the left the front end again moved

to the right, If the engine were moving at high speed the move-

ment of the front end of the boiler from side to side would
cause the engine to rock laterally and the front end to thrust
laterally. Some witnesses were of the opinion that the track
was safe for the maximum authorized speed; however, two enging-
men thought a speed of more than 20 or 25 miles per hour at the
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point involved was unsafe for a mallet engine, and the evidence
developed in the investigation indicates that the maximum author-
1zed speed was too high for this type of engine in the terri-
tory involved., According to the statement of the super-
intendent, enginemen are expected to reduce speed below the
maximum authorized speed at points where it 1s necessary for
the safe movement of their trains, If lower speed limit for
safe movement is required for engines of certain types or at
specified locations, operating officlals should establish such
speed restrictions in a definlte manner instead of placing the
responsibility on enginemen to determine the safe speed under
21l conditions.

Cause
It is found that this accident was caused by the train
being operated on a sharp curve at excessive rate of speed for
the type of engine involved,

Dated at Washington, D. C., this twenty-first
day of July, 1941,

By the Commission, Commissioner Patterson,

( SEAL) W. P. BARTEL,

Secretary.



