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UNITED STATES

PATENT  OFFICE.

JOHN M. DALY,

'SYSTEM FOR COMPUTING

OF PEORIA, ILLINOIS.

THE RESISTANCE OF RAILWAY TRAINS.

SPECIFICATION torming part of Letters Patent Wo. 719, 199 de,tecl December 2 1902,
Aypplication filed December 16, 1901, Sernl No. 86,184, (No medel ) |

To all whom it may concerv:

Be it known that I, JOHN M. DALY, a citi-
zen of the United States residing at Pemm
in the county of Peoria and State of Illinois,
have invented certain new and useful Im-
provements in Systems for Measuring Resist-
ance of Railway-Trains; and I do herehy de-
clare that the fellowmcr is a 'full, elear, and

exact description of the invention, W’hICh will

enable others skilled in the art to which it
appertains to make and use the same.

This invention has reference toa system for
measuring the resistance of ratlway-trains.

The system used by most roads for deter-

mining the pulling testsof enginesisbyrating

the locomotive on a tonnage basis, which con-

sists in computing the actual weight of the
carsand contents; butin mysystem therating
of locomotives is based on the 1eswtanee of
the train to be hauled. -

The method referred to as being used by

most roads for determining the rating of lo-
comotives is to switch, say, one thousand

tons of cars and contents together, made up

of licht and heavy loads, take an engine that.

has been thoroughly mspeeted and over-

hauled, and make the test invariably in the
day-time and under most favorable condi-

tions. If in switching and making up the
train they get the greater portion of the cars
of large capacity hea,vlly loaded and the en-
gine succeeds in hauling them over the divi-
sion 1n the time allowance that decides its
rating at one thousand gross tons.

again with same engine and under similar
conditionsif a ma,]onw of emell C&pdclt)" CALS
licht-loaded are used.

The principle upon which my system is
based is to build up a train of cars all of the

average gross weight haunled. For instance,
the rmlroad has cars welghing ten tons light
and others twelve, twe nty, twent-y—ﬁve,thirty,
up to seventy tons gross, the average gross
weight of cars being forty tons..

oross tons each, equal to one thousand.
maximum power to haul train within time

limit, then one thousand gross tons stand as
1ts 131311:10'

and deiaying 1tee1f and other trains.

‘T'hissame
method will not hold good if the test 1s made

Then forty-
ton cars become the basing unit, and train
should be made up with twem}? ﬁve carsforty
1f
after testing it is found that engine used its-| twenty-ton car three tons.
a ten-ton box-car containing two tons of mer-

It -is rated or claesed as a loaded

tons of forty-ton cars it should haul ten hun-
dred and seventy-ﬁve tons of fifty-ton cars,
eleven hundred and fifty tons sixty-ton cars,

and thirteen hundred tons seventy-ton cars,

55

as the resistance of train is reduced to that ex-

tent by reason of large-capacity and heavy-
tonnage cars as eempared with the Idtmg unit

of fmtv tons. . Hence railroads nsmg the old
thirty-three per cent. of their power, which
cannot be regained. It has been claimed by
some that tht tonnage anengine failsto haul
under the above condlbmqs is equally made
up when empty and light-loaded cars are han-

dled; butsuech eannot be the result, as an en-

ogine rating based on forty-tons unit will be
found to haul one thousand tons forty-ton cars,
will haul only nine hundred and twenty-five

60
basis of ratmfr engines lose at times nearly

70

tons of thirty-ton cars, eight hundred tons of

twenty-ton cars, and will on]y haul seven hun-

Now if seven hun-
s have one thousand

dred tons of ten fon cars.
dred tons of ten-ton cars

tons resistance it is impossible for an engine

correctly rated at one thousand tons of forty-

ton-unitearstohaul more than seven hundred

tons of ten-ton cars, and unless engine is al-

lowed an arbitrary ratm percarlt eannot get

train over the ruling frmdes without doubling
Some

roads have made special rulings in their ton-
nage rules to the effect that empty cars must
be Tated five tons in excess of their stenciled

welght.

tons a ten ton empty car is rated at fifteen

tone, a fifteen-ton empty car israted at twenty
tons,a twenty-ton empty carisrated at twenty-
five tons; second, a ten-ton empty box-car
.measuree thirty - seven feet,

a twenty -ton

This rule while in the right direction
| does notobtain the end desired forthe reason,
first,an eight-ton empty caris rated at thlrteen

75
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35

9o

empty refrigerator-car measures thirty-six

| feet; third, the length of cars for curvature

and "wheel- IGSISE&HCG is equal, but the fact
that the weight of refrigerator-car body (ten
tons) on bearin gs isnot equal to the resistance
of the empty car, the twenty-ton car should
not receive equa,l allowance, but.the ten-ton
car should receive five tons allowance and the
Again, you have

chandise.

95

I00

Now if engine hauls one thousand | car and rated at twelve tons, whereas the
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empty refrigerator-car weighs twenty tons | dimensions, in which is journaled a polygo-

and receives five additional tons allowance.
Now the two tons of merchandise has the

same effect on car-bearings as two tons of in-

sulation, ice-box, or padding in the refriger-
ator-car. The wheel, flange, and length of
train are the same, and why not allowthe
twelve-ton box-car five additional tons to
equalize with the other., Inother words, put
twelve tons of freight into the refrigerator-
car and 1t will not eqnal the hauling resist-
ance of the twelve-ton box-car, although that
1s practically the basis on which they are
rated. Some roads rule that when fifty per
cent. of rating consists of empty cars an al-
lowance of five tons over stenciled weight
will be allowed for each additional empty car
added to the train thereafter. No provision
whatever i1s made for light-loaded cars that
weligh no more than some empty cars added.
Other roads rule that empty cars receive a
oraded allowance—{for instance, a ten- ton
empty car receives five tons, a fifteen-ton
empty car receives three tons, and a twenty-
ton empty car receives two tons. NoO provi-
sionis made forlight-loaded cars,showing con-
clusively that practical operation of the pres-
ent tonnage basis has developed the fact
that allowance must be made for empty and
licht-loaded cars, while the fact that engines
should haul more than their assigned rating
when train consists of large-capacity cars
results in a clear loss to the company. My
system of determining this tonnage resist-
ance may be more fully understood and ex-
plained by a description of a mechanical de-
vice which is employed for that purpose illus-
trated in the accompanying drawings, in
which—

Figure 1 is a front elevation of the device.
Fig. 2 is a plan view. Fig. 3 is an enlarged
[)erspective, of part of the device. Fig. 4 is
a eross-section through a portion of Fig. 1.
Fig. 5 1s a plan view, enlarged, of a percent-
age-scale. Fig. 6 is a section of a full-sized
per-cent. scale. IKig. 718 a plan of the tou-
nage-chart, and Kigs.
perspective slugs used 1n conjunction with
sald per-cent. scale and tonnage-chart. Fig.
11 illustrates 1in perspective a modified slug,
two of which may be cut from a square, as
shown in the figure.

The present dewee is wor ked out somewhuat
on the samelinesasthe deviceillustrated and
claimed in my application bearing Serial No.
76,996 and filed September 30, 1901, whervein
an indicator 18 employed for measuaring the
resistance by decreasing the intervals on
tonnage-scale chart and using uniform
blocks, the scale being shruuk or decreased
In an average manner to provide for resist-
ance; but in this presentinvention the scale,

both per-cent. and tonnage charts, are uni--

form in-order to use slugs or blocks that will
measire the resistance instead of the actual
tons of cars and contents.

The device comprises a case 1, of suitable |

3, 9, 10 illustrate in,

nal-shaped revoluble roll 2, on one end ot
which is provided a ratchet-wheel 3, engaged
by a spring-pawl 4, secured at one end to the
case. The shape of the present roll is that
of an octagon, upon which I arrange a per-

cent.chart,with scales designated as twohun-
dred and fifty, four hundred, five hundred,

six hundred, seven hundred and fifty, one
thousand, twelve hundred and fifty, and fif-
teen hundred tons hauling capacity, referred
1303.8”5 J?CEE, 3 £C7 ?‘?i:B 27 “9 3?:&10 ??Ci]_]_ J?and
€12,7 each of said scales LOHSISBIHU‘ of trans-
verse lines 13 and 14, said lines arra,ncfed at
uniform distances from each other and repre-
senting the hauling percentage of each en-
oine from one to one hundred, and with the
number of tons hauling capacity of each
scale to the left of the same to indicate to
what tons the same is adjusted.

15 is a trough arranged in the case in front
of and adjacent to the roll 2.
beveled sides 16, and upon the beveled face
in Juxtaposmou to the roll is placed a ton-

nage-chart comprising a uniform scale 17,
w1th transverselines 18 and 19, ranging from
one to fifteen hundred actual tons a,nd with
suitable characters lndlca,tmtr tons on the
scale.

In an upper flat face of the casel have pro-
vided a groove 20, semicircular in form, ex-
tending a short distance in the case, and 21
is arod passing through said groove, on which
is carried a series of buttons or disks 22, ar-
ranged for a purpose to be described. |

23 1ndicates slugs or blocks, which vary
some in length—that is to say, a slug rep-
resenting a car of ten tons, as shown in Fig.
8,18 m uch smallerinlen ﬂ'th than that marked
twenty one tons or ewhty tons. (Shown in
Fig. 9 and 10.) Theyareeach provided with
beveled or wedge-shaped portions 24, with up-
per flat extensions 25, upon which are placed
or arranged suitable characters or numerals

26 and 27, which are of opposite or varying

colors—say biack and red. Inthe caseproper
18 provided a series of partitioned drawers 23
and a series of shelves 29. Inthese drawers
28 1 arrange to carry the slugs 23, as is clearly
shown in Kig. 3, and the shelves 29 may be
used, upon which may rest the drawers when
pulled or odd slugs. ‘After testing a division
and determining what the unit or average
ton per car will be of an entire equipment
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The same has
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the slugs for this division which represent -

cars are rated on the number of tons of aver-
age-weight cars in use. Ilence if a road has
two thousand twenty-five-ton cars, which are
equal to fifty thousand tons hauhnﬂ*c&pacmy,
ten thousand thirty-ton cars, equal to three
hundred thousand tons hauling capacity;
forty thousand forty-ton cars, equal to one
million six hundred thousand tons hauling
capacity; ten thousand fifty-ton cars, equal
to five hundred thousand tons haunling ca-
pacity, and five thousand sixty-ton cars,
equal to thirty thousand tons hauling capac-
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1ty, the average will be thirty-seven tons per
car of its enmre equipment, and the test is

made substantially as hereinbefore set out |
to determine the exact rating of the engine..
After determining this unit you contraeb the

larger - capacity cars over the unit and ex-
pand the slug for cars less than the unit in
proportion to heavy or light tonnage. 'The
heavier the tonnage the greater the contrac-
tion allowance is made in slugs as compared
with chart, and the lighter the cars the greater
is the expansion allowance made. This 1s
further understood by supposing that a forty-
five-ton car is the basing unit; so if we take
ten slugs, number ‘¢ 45,” and place them in the
trough alongside of tonnage-scale they meas-
ure exactly four hundred and fifty tons; no
allowance made, as forty-five tons is basing
unit; but place ten slugs, number “70,” in
trough and the same measure about six hun-
dred tons of resistance instead of seven hun-
dred, and if ten blocks orslugs, number *¢10,”
are placed in trough they measure one nun-
dred and fifty tons of resistance. or fifty tons
_ if the
basing unit is forty-ﬁve tons, as suggested.
This of course varies aceordmﬂ' to the basing
unit, but is sufiicient to show method of con-
tractlnﬂ' and expanding resistance. Innum-
bering the slugs I have not numbered them
in consecutive order, but have aimed to des-
ignate carsof certain capacity, and thus avoid
the use of too many slugs, and by so doing

make use of the buttons or disks 22, slidable’

on the rod 21, the slugs belng numbered as

(i-]_O 23 ii15' 2 5‘21-3? i£27,3‘? & 33 2 ii.38 :7 ii4:5 J?.

&e. The funetion of the disks will be more
fully understood from the following: In mak-

ing up trains by representation of slugs in-.

dicating cars which are placed in the case if
way-bill or manifest calls for a car weighing
twelve tons, by reason of there being no num-

ber ‘“12” ton slug the operator will place a
‘“10” block in the trough and push two but-

tons 22 to the opposite end of the rod 21,
which indicates twelve tons and corresponds
to way-bill. If the nextecarisafourteen-ton

ear, a fifteen-ton slug i1s placed in the trough

50

55 1

60

and one of the two disks previously moved
to the right is moved to the left and the ton-
nage shows twenty-six. If the next car hap-
pens to be a Lhirty four-ton car, a thirty-
three-ton slug is placed in the case and one
disk from the supply is again moved to the

right and the tonnage indicated issixty.
this way the actual tonnagé is always meas-
ured and by the use of a limited amount of
slugs, as is apparent. DBy the use of a slug
bedrmg two distinguishable numerals the op-
erator can measure the resistance due to
weight on bearings based on gross weight of
car and.contents zmd also bhe increased re-

sistance due to length of train and binding -

on curves, and this increased resistance 1s
allowed for by the provision of suitable signs,
as at ¢¢30,” *“31,”7 32,” and ‘‘33,” on the

percentage-scales pertainingtotheseven hun-

In

il

L -

dred and ﬁfty, one thousand, twelve hundred
and fifty, and fifteen hundred tons hauling

capacity. Upon the slugs are the dlstm-
ounishable characters or numerals referred to
above,which arein opposite colorsand codper-
ate with the per-cent. scales in measuring ton-
nage.

signs on the percentage- -seales and to more
clearly set out the use of the slugs in combina-
tion with the charts for measuring the fon-
nage resistance in trains of cars. On a one-
thousand-ton train thetmuﬂ'h adjacent to the
tonnage-chartis filled with sluws in order cor-
1e‘%pondmn* to the tonnage called for on the

way-bill or manifest, the black number of the

slug being the one by which the measuring is
done, until the indicatin g-sign of the pereent-
age-scale is reached. All slun's placed in the

case after reaching the color sign on the per-

cent. scale, the measuring would becomputed
by the red number.
ployed for the numerals and would serve the
same purpose as thered and black. The man-
ner of employing these slugs with the addi-
tional character or numeral for measuring on

the tonnage-scale this increased resistance.

due to length of train or curve is to suppose

that a sluo' bearing the number ‘23" in black

The lowest number of the slug is de-
_swned to be of color correspondmo* to the color

Other colors may be em-

10

75

8o

90

95

and 90” in red is placed in the case, the

chart will indicate twenty-five tons. After
placing a given number of these Sll’lﬂ"b in the

case re[:nesenmlﬂt-::'r cars in train the resmtanee

becomes greater, as has been said above, due
to length of train, &e.

Thus when reaching the sign on the
per—cenb scale the twenty-three ton slug is
placed in case; but the numeral * 207 is the

basis of medsurmg, which- is equal to the

twenty-three tons in black plus the five tons’
allowance, registering on tonnage -chart
twenty-eight tons. This additional number
of tons is accounted for by shoving the re-

{00

Then is when the red .
numeralf“20” on the slug is brought into

play. N
105

11O

quired number of disks 22 to the rlght on the

rod 21. Bytheuse of the sign on the per-cent.
scales and two numbers on slugs it avoids
making two distinet slugs to serve the same
end, Which is accomplished by the use of one
slug with two numbers.
ance due to weight on bearings based on.gross
weight of carand contents is measured by the

black number in combination with tonnage-

chart, and the increased resistance due to

In brief, the resist-

115

120

1enﬂ'th of train or curves is measured on the

chart, after reaching color sign on the per-cent.
scale by employing the opposue color num-
ber on the slug, that being the point-at which
the length of train or curves begins to affect
the haulmﬂ' capacity of engines. |

In Fig. 11 the slug is shown cut from a sub-
stcmually square block forming a slug with

a beveled face only on one side Jinstead of a
wedge, as in the other views.
‘the cost of production of slugs and only re-

This cheapens

125

120

quires that troun'h shnll c,orrespond to then |

shape
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Other various changes may be made in the | correspondmw to a given number of tons

system asawhole and in the combination and
arrangement of partsas illustrated in the de-
vice dl]d details resorted to without affecfing
the principle of invention herein.

Having thus fully deseribed my invention,

what I Cldll’ﬂ and desire to secure by Tetters

Patent of Lhe United States, 1s—
1. A system for measuring the hauling re-
sistance of railway-trains, comprising a ton-

- nage-scale to measure actual tons resistance,

1.5

20

and combined therewith a slug bearing two
distinguishable numerals, one measuring the
resistance due to weight on car-bearings and
the other to measure the resistance due to

length of train or curves, substan tmlly’ for the

purposes described.

2. A system for measuring the hauling re-
sistance of railway-trains, comprising a uni-
form tonnage-scale, one or more per-cent.
charts, and slugs used in conjunction with
said charts, bearing two distinguishable nu-
merals, one numeral denoting the journal or
bearing resistance based on gross weight of
car and countents, and the other determining
also the resistance due to binding on curves

or length of train, substantially as described.

30

35

40 &

45

K0

55

3. A system for measuring the hauling re-
sistance of railway-trains, comprising a uni-
form tonnage-chart, a series of graduated uni-
form per-cent. charts, and slugs bearing two
distinguishable numerals representing cars
and coactm o with said tonnage-chart, one
number 1ndledtmﬂ' tons of car to a speuﬂed
point on the chart and the other for measur-

ing the increased resistance due to length of
tmm or curve after reaching such spemﬁed
point, all substantially as speclﬁed

4, In asystem of the class described, a case,

a tonnage-chart fixed in said case, a l*evolu-
ble devwe having a piurality of sides upon
which 1s arranged a series of- percentage-
charts to be intermittingly coacted with the
tonnage-chart, slugs representing cars, hav-
inga detach&ble relation with the casein jux-
mposmon to the tonnage-chart and having
two numbers in opposite colors, for comput-
ing the resistance in trains of cars, substan-
tially as and for the purpose set forth.

5. A sluy for the parposes set forth bear-
ing two distingnishable numerals, substan-
tlally as desembed

6. A slug for the purposes set forth boar-
ing two numbers in opposite colors, substan-

| tlally as desecribed.

7. A slug for the purposes set forth, com-
prising a member bearing two distin wumhable

-characters and having one of 1ts faces bev-

60

eled, substantially as described.
8. A slug for the purposes set forth, com-

. prising a member having its body beve1ed

and a redueed extenelon apon which 1s ar-
ranged two numbers in opposite colors, sub-
stantially as described.

9. Asystem ofthecharacterdescribed,com-
prising a case, a scale therein arranged with

devices designating tonnage, the intervals |

spaced uniform the length of the scale, a revo-
luble per-cent. chart to the rear of the ton-
nage-scale, having a series of scales of vary-
ing length to lndlcate the per cent. of haul-

ing of engines, blocks or slugs bearing suait-

able characters and r epresenting cars to coact
with the charts for measuring and weighing
resistance in trains, and a rod fixed at its ends
in said case on which is carried a series of
disks or buttons arranged for codperation
with said slugs, substantially for the purpose
set forth. | | |

10. In a device of the class described, the
combination of a scale-chart arranged with
devices designating actual tons resistance of
cars, a series s of Slun*s of varyinglength repre-
senting cars and bemmw two delUl&I‘lly Se-
lected and disting mbhable numerals coacting
with said chart for measuring the resistance
in trains due to weighton bearings and length

of train or curves, the numbering of each of

said slugs deter mined from a ba,suw unit,
Substantla,lly in the manner and for the pur-

poses set forth.

11. A system for measuring the hauling re-
sistance of railway-trains, eompmsmﬂ‘ a uni-
form tonnage-chart, a series of per-cent.
charts adapted to the hauling capacity of dif-
fering engines, one or more of said per-cent.
charts provided with a sign indicating on the
tonnage-chart the point where 1n01*ea,sed re-
sistance due to length of train or curve be-
comes a factor, slutrs used in conjunction
with said eharts bearing two distinguishable
numerals, one mnumber indieatinﬂ' 2ross
weight of car and contents to the sign on the
per- “cent chart and the other number deter-
mining the increased resistance after reach-

ing the sion, substantially as and for the pur-
poses sef; fcnth

12. In a device of the class described, the
combination of a tonnage-chart havmg‘ de-
viees for indicating tonnage resistance, a se-
ries of slugsor bloeks with arbm’-anly select-

ed numelalcs for coacting with the tonnage-

chart in measuring tonnage of trains of cars,

supplemental devices eoopera,tmw with Lhe
slugs whereby as the tonnage is measured by
the slu os in combination with the chart these
supplement&l devices may be employed for
registering on the chart amounts of tonnage
not mdleated by the numerals on the sluf S

substantially as specified.

13. In a device of the class described, the

combination of a case, having a runway or
aroove, a tonnage- ehart upon one of the walls

formmﬂf said groove, a revoluble per-cent.

“chart Journa.,led in the case to the rear of the

tonnage-chart and a ratchet-and-pawl mech-
anism Tor retaining the revoluble chartin ad-
justed positions, a seriesof slugs bearing two
namerals coacting with the tonnage- chart by
adjustment in t,he runway of the case, and
receptacles in the case forretaining the slugs,
substantially for the purposes set “torth.

14. In a device of the class deseribed, the
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combination of a case, having a runway or
groove, a chart arranged in said case consist-
ing of lines and numerals for indicating ton-
nage resistance in trains of cars, a revoluble

chart journaled in the case having a plural- |

1ty of sides upon which is imprinted or oth-
erwise suitably attached percentage-scales,

color signs arranged on sald per-cent. scales

to indicate upon the tonnage-chart the point

~where increased resistance due to length of

train or curvature becomes a factor, slugs

[ bearing arbltmmly-qeleeted numerals coact-
ing with the tonnage and per-cent. charts,
-and receptacles for the slu as substantmlly as

specified. - 15 -
In testimony whereof I affix my swnatur |

m presence of two witnesses.

JOHN M. DALY '

YVItnesqes -
W. F. CANN,
G. O, F(_)RSYTH.‘
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