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he traction dynamometer which was designed by liessrs,
| Faris and Ramsey in 1906, underwent two tests; the first being made

| on the two large helical springs by the designers, They proceeded

with their tesp by first testing each spring separately in the
| Riehle' Testing Machine, by increasing the load by 100 1lbs, steps
| and measuring the corresponding deflectioﬁs, until the load reached
2600 lbs, Their results showed that one SPring was approximately :
ten percent stronger than the other, In order that the two springs I
! might always have an equal deflection, they made the arm against i
!
| which the stronger spring was to Press, approximately one-tenth t
|
; shorter than the other, They now completed the test by testing the i
| springs together when they were assembled in their frame, The loads
| were Increased by 250 lbs, steps up to 5Q00 lbs,, but the mean
deflections of the . two springs were not constant for each 250 lbs,
increase of load, although they were nearly all within ten percent

of the average deflection, Their data of the test is given below:

Loads Deflections of Deflections of
strong spring weak spring
2507 doar .log"

| 5004 .129" .130" -
| 750 ., 118" , 123" g
i 10003 .1los" .log" |
| 12504 .107" , 1og

1500# =l el o B Ly

17504 .1l49" .144n
| 20004 , 100" .095" |
’ 22504 ,112" . 110" |
2500 .l25" = 2 L
3 27504 e By G I 2

3000 0 L , 104" '
! 32504 . 104" . 104"

35004 ,116" ,116"

3750 . 1ogn .los" 5

40004 . 109" . los" 1

42504 . 106" . JO7e h

4500 s L _ .106" -
, 47504 L11g" L1100

5000 114" 113"

Total 2, 282 2. 250




'he average deflection for each 250 1lbs, was ALa"  Prom
this result they designed the dynamometer so that for each 500 lbs,
pull, the pencil would be displaced one inch,

I'ne object of our test was to calibrate the machine after
all parts were assembled. <‘his was done by chaining the rear draw
bar to a tree and fastening the front draw bar to another tree by

lifferential pulley block with a spring balance inserted between

iraw bar and pulley block, The load was increased or decreased

by 250 lbs, steps up to, or from, 2000 1lbs. and the corresponding

displacements of the pencil were recorded,
Our data of the test, which is given below shows that all
the average deflections of the up and down readings of the pencil

off more than four percent, except the first which is off

Piip st ‘e,
Displacement of De ) g Displacement
peneil of pencil

0 004 3-52/64"
25/64" 2 3-32/64"
58/64™" 0 3-00/64"
1 30 /840 ) /- 2-30/64"

0/04” 2—00;64”
2—28/64" Oft 1-34/84"
2-60/64" 5007 1-1/64"
3-24/54" g 32/64"
3-52/64" O :

Second Test,

On
o4 /64
1-00/64"
1-32/64"
1-60/64"
o-28/64"
2-60/64"
3-26/64"
-54/64"

p—'l—‘t\)mmum
"'-
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made on roads with Recording
Iraction Dynamometer,
'ne object in these tests was to determine the pull ef
certain loads on dry and muddy roads of different grades and sur-

1

faces., The following roads were selected on which the tests were

to be made; the road that leads from shops to East college entrance

oiled road (Manhattan Avenue) from East college entrance to

mont street; Fremont street from South end of oiled road to
street; South on 9th street to Leavenworth street; Zast on Leaven-

worth street to 2nd street; South on 2nd street to Humbolt street;

West on Humbolt street to 9th street; North on 9th street to Fre-

4

mont’ street; Last on Fremont street to 2nd street; North on 2nd
street to Lioro street, West on lloro street to oiled road (lanhattar
Avenue); North on oiled road to North end; West from North end of
oiled road to gate just North of college barns; from this gate up
to shop to arting point, These were supposed to be fair samples
of different kinds of road, A survey was then made of these roads
and a profile of them plotted on standard profile paper to a con-
venient scale from which the grades of the road may be obtained,

The recording traction dynamometer used in connection
with these tests was built in the Kansas State Agricultural College
shops, A full description with detail and assembly drawings of
the instrument is given in the designers' thesis,

A Tew minro changes were made in the construction of the
dynamometer and some new parts were added. The main axle was
shortened so that the wheels would track with a farm wagon, The
sPring that was to be placed in the supply drum was omitted and a

brake shoe was substituted in its places Instead of using one

1
i




edge of the paper as a zero line, a marker was attgched to the
machine to make a zero or base line and in which the movable
pencil would lie when there was no pull, As metallic coated paper

was used on the dynamometer, brass points were substituted in

place of the common pencil points,

Method of making

g Test,

The dynamometer was first placed between the engine and
the load, One man was stationed on the wagon to take notes of the
conditions of the road, and take care of the brake while another
man walked along to see that the dynamometer was working satisfact-
orily and to mark points for reference on the record paper corres-
ponding to certain points on the road which were located on the
profile, The number and location of these points were noted by
the man taking notes,
Four tests were made, Ihe first test was made May 17th
on the oiled road, begining at the South end, The load, which
was pulled by a traction engine, consisted of a heavy farm wagon
loaded with pig iron. The load including weight of wagon was

6502 1lbs, The width of tires on wheels was four inches,

m

he other three tests were made in a similar manner. The

second was made May 20th on the following roads; begining at East
college gate we went South on oiled road to Fremont street; went

Zast on Fremont street to 9th street, South on 9th street to

Leavenworth street; East on Leavenworth street to 2nd street;

South on gnd street to Humbolt street; West on Humbolt to 9th

street; North on 8th street to Fremont street; East on Fremont

Street to 9nd street; North on 2nd street to Lioro street; West on




oro street to oiled road (Manhattan Avenue); North on oiled road ' RE ‘ ‘

to Vattier street; from East main entranc

(0]
ctr
O
(9]
O
[

llege shops by th

road which runs around South end of BMain Buildin

The third test was made June lst on the following ros
ving ;

~0 e e = e | R >Nl = N @ r i
after.52" of rain fall, Begining at North-west corner of city

S 4

on Fremont street, we went Last to 7th street; North on7th street:

West on Moro street to oiled road (Manhattan Avenue); North on

oiled road to East main entrance; and from East entrance to sho;

The last test was made June 2nd on the oiled road, -start-

[e))

Having the records that were made by the dynamometer of
different roads, smooth curves were drawn through the maximum and

minimum points on the record, A curve representing the mean pull

was then drawn between these two curves A profile was then

4 4+ o 1o - 3 i : S m e o 7 it s T o
plotted on the record sheet corresponding to the rocad from whilch

1t was made, The record of each sheet being divided up into as
mahy equal parts as the record contained stations, All necessary
notes givin

-

location of

(419]

alid exact reference points, are on the record sheet,

= = et g paik : = T T * mizll on
We drew curves which indicated the difference in pull on

the same gtretech of vroad urider diffe

£i { ) 3 o - N ~ v o 3 i o t
Live (3) we drew several traction curves, some corresponding to

18]

the same grade of different roads and others corresponding to diff-
Srent grades,
e = = 1 £ 8] . n 1t o
From our observations and the curves on tne 11ive »lates,

¥e conclude that the pull is less on a 5-1/2% grade oiled road

‘D wet weather than in dry weather, due to the fact that just

®POUgH moisture was absorbed to settle the dust formed g XYLHE
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