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To all whom it may concern: )
Be it known that I, Jomw B Dary, a citi-

- zen of the United States, residing at Chi-

(=13

10

15

20

25

30

cago, in the county of Cook and State of
Illinois, have invented certain new and’ use-
ful Improvements in Computing-Machines;
and I do hereby declare that the following
is a full, clear, and exact description of the
invention, which will enable ofhers skilled
in the art to which it appertains to make and
use the same.

This invention has reference to a com-
puting machine, and has for its object the
equation of train tonnage or for computing
the tonnage resistance in railway trains, the
object being to reduce or adjust the loading
of engines from an actual weight to a draw.
bar pull. -
~ Attention is called to several patents is-
sued to me on December 2nd 1902, two of
which are numbered 715,199 and 715,201

~which illustrate and describe a system for

computing the tornage resistance of rail-
way trains,” and while the results to be ob-

tained by the present invention are somewhat
similar to the patents referred to, the method |

of and the construction of the mechanism are

‘vastly different.

The method in vogue on railroads for
making up trains of loading engines prior

~ to about 1897, was to place a given number

- roads they considered two

35

40

45

50

of loaded and empty cars in train, reducing
empty cars to a loaded car basis. On.some
(2) empty ecars
equal to one (1) loaded car, hence an engine

rated at twenty-five (25) loads would haul

twenty '(20) loads and ten (10) empty cars,
On other roads they used a basis of thres
(3) empty cars equal to two (2) loaded
cars, others five (5) empty cars equal to
three (3) loads, ete. At that time this
method was reasonably accurate, as cars weve
of almost uniform capacity and weight, viz.,
fifteen (15) and twenty (20) ton capacity.
With the introduction of large engines, and
the reduction of grades about 1897, came the
large eapacity car of fifty (50) ton capacity,

against the standard fifteen (15) and twenty

(20) ton capacity cars, making it impracti-
cal to rate and load engines on the car-haul

- basis. The gross-tonnage car and .contents

55

plan was next tried, this plan has on several
roads -proved a failure and frequently re-

" sults in overloading the engine, thereby caus-

ing delayL to train and creating .additional

chances for accidents. The manifest or
way-bill that accompanies loaded cars shows

the tare, net and gross weight of car and

contents. Lmpty cars have the tare weight
stenciled on body of car and from this source
yardmaster or yard-men switch together

-and build up trains on the tonnage basis.

The gross tonnage plan is not a correct

basis, for the reason, that it docs not recog-
nize or provide for the additional power re-
quired to haul a ton of cay as compared to a
ton of contents, although all experts concede
that the same engine can haul a greater
gross tonnage of large capacity heavy loaded
cars than it ean haul in small capacity light
loaded cars, for the reason there are ele-
ments of friction due to the number of carg
used in taking care of a given tonnage of
conlents.  For example: an engine rated at
Lwenty-one hundred (2100) gross tons is at-
tached to train composed of thirty (30),
seventy (70) ton cars equal to twenty-one
hundred tons, will have no difficulty in haul-
ing such a train, in fact it should have six
hundred or seven hundred tons more. On
the next trip over the same grade the same
engine has twenty-one hundred (2100) gross
tons of fifteen (15) ton cars, it cannot pos-
sibly haul it. Again on another trip over
the same grade the same engine has twenty-
one hundred (2100) tons of forty (40) gross
tons in fifty-three (53) cars, it is able to
haul the train in the allotted time. Nach
standard freight car has eight (8) - wheels,
eight (8) journals and measures about forty
(40) feet in length over all. Fence when

twenty-one hundred (2100) tons isin seventy

(70) gross ton cars we have only thirty (30)
cars, two hundred and forty (240) wheels
and journals and twelve hundred {1200)-
feet of train. In forty (40) ton cars we
have fifty-three (53) ‘cars, four hundred
and twenty-four (424) wheels and journals
and twenty-one hundred and twenty (2120)
feet of train and if in fifteen (15) ton cars,
we have one hundred and forty (140) cars,

‘eleven hundred and twenty (1120) wheels

and journals and fifty-ix “hundred (5600)
feet of train. With seventy (70) gross ton
cars, we have friction on two hundred-and

have twelve hundred (1200) feet of surface
for wind resistance; weé have the benefit of
momentum - when one half 'the train passes
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forty (240) journals-and at wheel to rail .
on two hundred and forty (240) wheels; we -
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over the summit of grade to help over an
adjacent grade again; we have only twelve
hundred (1200) feet of train to bind in one
(1) or two (2) curves at one time, which is
also a train resistance feature.

The same engine hauling fifteen (15) ton
cars has forty (40) to. fifty (50) per cent.
greater resistance or draw-bar pull; this has
Deen practically demonstrated on a number
of roads and is a matter of record. This
ratio does not exist to the same per cent. on
heavy grades where the rating 1s five hun-
dred” (500) to one thousand (1000) gross

tons as where the grades are light and en-’

gines arve rated at fifteen hundred (1500)

fo twenty-five hundred (2500) tons, for the

veason, that the smaller the vating the less
cars are required and the less friction, wind
resistance and resistance due to distance of
weight from power. :

Having shown the fact that a ton of car
has a greater draw-bar pull than a ton of

contents, I wish now to show that the draw- |

bar pull or train resistance will vary on
heavy and light cars according to their loca-
tion in irain or distance from the engine.
For example: in switching together and
making up a train at the starting point they
pi. e fifty (50) light fifteen (15) ton cars
next to engine and twenty (20) heavy sev-
enty (70) ton cars at rear of train next to

the caboose, we have a total gross tonnage of -

twenty-one hundred and fifty (2150) tons.

The weight of the seventy (70) ton cars at{

the rear of train will prevent engine from
getting the advantage of momentum on down
grades until after two thirds of the entire
train has passed over the summit of grade;
again, when the heavy cars ave placed at the
vear of train near caboose and light cars
placed at head end near the engine, the
heavy cars at rear draw hard and tend to-
ward straightening out train in curves cre-
ating additional friction of wheel flange to
rail, the reverse effect is felt when the heavy
cars ave hauled near the engine. Hence in
order to equalize, adjust and load an engine
on an equated tornage or draw-bar pull
basis, it is necessary to not only provide for
the difference in the resistance between light
and heavy cars, but, to also provide for the

difference in the resistance or draw-bar pull-

due to location of each weight of car in the
train and the distance of the weight from the
engine.

Tn order to provide for the difference in
resistance of light and heavy gross weight
cars, my plan is, to test the engines with
train composed of cars all of ome gross
wejght, say forty (40) gross tons each. A{-
ter arriving at a proper rating on forty (40)
ton cars, determine the resistance of fifteen
(15), twenty (20), twenty-five (25) ton, ete.,
at different lecations in train.  For example,
on o rating. of two-thousand (2000) tons,

1 fifty

|

%50) cars of forty (40) tons each, we
place fifteen (15) cars of fifteen (15) tons each
next the engine and forty (40) cars of forty
(40) tons each next the caboose, we have a
total of eighteen hundred and twenty-five
1825) tons or one hundred and seventy-five
175) tons less than rating, although the
draw-bar pull on both trains is the same;
again, put the forty (40) cars of forty (40)
tons each next the engine and the fifteen
(15) cars of fifteen (15) tons each next the
caboose and the engine can haul seventy-five
(75) additional tons or a total of nineteen
hundred (1900) tons. In the first case, when
light cars were next the engine we conceded
twelve (12) additional tons per car to the
engine for increased resistance of a fifteen
(15) to a forty (40) ton car, also for the ad-
ditional resistance due to heavy cars at rear
end. In the second case, with the light cars
ab rear, we reduce that feature of the conces-
sion and allow the engine six (6) tons per
car on the fifteen (15) light cars for differ-
ence in weight compared to forty (40) ton
car, no concession made for light cars ahead.
‘When cars of greater. weight than the test-
ing unit are used, the effect is the reverse.
Tor instance, a train rated at two thousand
(2000) tons has forty (40) cars of forty (40)
gross tons each next to engine, it should 95
haul nine (9) cars of seventy (70) tons each

70

80

90

“equal to twenty-two hundred and thirty

(2230) tons on a rating of two thousand
(2000) tons, based on forty (40) ton testing
unit. ~ If the seventy (70) ton cars are placed
next to the engine it sbould haul one (1)
additional seventy (70) ton car or a total of
twenty-three hundred (2300) tons on a rat-
ing of two thousand (2000) tons. Again
when an engine is tested on basis of forty
(40) ton cars and rated at, say, sixteen hun-
dred (1600) tons, no concession is made for
any car of forty (40) gross tons.put in train
between the first and fortieth car, as the
engine demonstrated its capacity to haul
full rating of such cars up to a limit of forty
(40) cars; however, when a forty (40) gross
ton car is placed in train at the rear of forty
other cars on a sixteen hundred (1600) ton
rating, it must receive an additional allow-
ance according to its location behind the for-
tieth (40th) car, due to length of.train re-
sistance and also to the resistance due to
placing cars of less than forty (40) tons
ahead of the fortieth (40th) car.

The invention has for its further object,
a machine for equating the draw-bar. pull
of cars of different gross weight at different
locations in train, preferably, from the ac-
tual weight of car and contents as shown on
the manifest or way-bill that accompanies
each car; by means of a suitable registering
device or display, having a series of keys
for operating the same, which said keys have
an invariable movement for a predetermiped 130
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939,

number of strokes, and a variable sivoke at
predetermined intervals. The keys of the
machine are provided with numerals repre-
senting cars of a certain grose tonnage’ And
in the arrangement of the keys I have pro-
vided that each key -shall vepresent three

+ different weights of cars. The dhject being,

19

that if an operator presses down the key
numbered 14, 15, 16, ten (10) cousecutive
times it registers on the registering device
one hundred seventy (170) tons, instead of

“one hundred fifty (150) tons; two tons al-

‘15

lowed each car on account-of their represent-
ing tons less than the testing unit. Press
the same key ten (10) additional times and
the registering device will record one lnin-
dred eighty (180) tons or three tons per

~ car additional, one ton more being allowed

35

for length “of train or distance from the
power. Press the same key ten (10)- addi-
tional times and it registers on the record-
ing device two hundred (200) tons or. two
additional toms, which is allowed for the
increase distance from the power; this ra-
tio on the basis that the engine is rated at
sixteen hundred (1600) to two thousand
(2000) tons. If the engine is rated at seven
hundred (700) to twelve hundred (1200)
tons the allowance in each instance would
be less; but if ratéed two thousand (2000) to
twenty five hundred (2500) tons, a greater
allowance per car would be made. Again,
if after the placing of the thirty (30) Light
cars in the irain, such as indicated by the
key, you add five (3) cars of forty (40)

.tons each, to record this additional tonnage

40

you would press the forty (40) ton key five
times, which will register on the recorder
an even two hundred (200) tons, which s in
addition to that previously registered or re-
corded by pressing the key- first mentioned,
no allowance is made for the testing unit
car. The next five (5) cars added to the

_train, if of seventy ton cars the (70) ton
key is pressed and at each pressurc of the

seventy (70) tou key there will be registered’

on the recorder sixty two (62) tons making |

a total of 310 tons. The seventy 'ton key if

- the car is placed at the point referred to in

55

ton unit cars.
-forty (40) ton cars which wil

7

‘power; nothihy
_ . test unit.
66

*the train there is vecovded sixty two (62)"
tons instead of seventy |
~.the 'd:faw-baij pull ‘as compared to a forty
15403 ton te_é;tingfr unit.

10). tons, that being

_ We now have forty
40) cars in the train which is rated at,
sixteen hundred (1600) tons of forty' (40).

i youadd tﬂeﬁ:;'(l ) more

_ place themn
forty first (41) to fiftieth (50) ears from-

“the engine by préssing the key number forty
60~

ten times it Wwill register on the recording
device. four hundred ten tons (410) tons or
ong ‘éxtra ton pey, car for distance from
for light Wweight as it is the

In order to provide for the different draw-,

221 B

locations in the train I provide a registering
device that is actusted by a series of inde-
pendently movable keys, each of said keys
having a given stroke for a predetermined

and all of the keys adapted to be lengthéned
at predetermined intervals and so retained

are so arranged and combined that the ad-
justment for the increase length of stroke of
each key is automatic and the stroke of all
the leys are antomatically adjusted simul-
taneously after pressing any one key a pre-
determined number of strokes or by pressing
a series of different keys amounting in the
aggregate to the number of strokes for
which any-one key is adjusted. The adjust-
ment of the keys may be such that the in-
crease in their stroke may be after five suc-
cessive strokes on one key or upon five dif-
ferent keys or adjusted to suit any number
of strokes as may be desired and as re-
guired for different ratings. '

In order that the invention may be more
fully=understood rveference is had to the
accompanying drawings forming a part of
this specification, in which;

Figure 1 is a plan view, with the. casing
in section, showing a tonnage computing
machine embodying my improvements; Fig.
2is an elevation in section, parts removed,
showing my improved machine in front ele-
vation; Fig. 3 1s an elevation of one end of
my machine, with the casing shown in sec-
tion; Fig. 4 is a vertical sectional elevation
through a point approximately the center
of my machine, to illustrate certain points;
Iig. 5 is a detached view of a key, showing
its stroke in dotted lines, also showing a stop
member with which it co-acts; Fig. 6 shows
enlarged, a- sectional view of a stop mem-
ber on its shaft, also & member carried by
the key -co-acting with the stop member,
the said carrying member being in position
‘when: the key is depressed; Iig. 7 shows
three different forms of stop members with
which the keys co-act; Fig. 8 is an eleva-
tion from one side showing gearing for a
certain tallying device; Fig. 9 shows an ele-
vation from one side of means for actuating
the tallying device; Fig. 10 shows two de-

or scale for registering or recording the tqn-
nage resistance in a train.

Tike numerals of reference indicate cor-
responding parts-throughout the figures.-
—In‘the drawings 1 indicates a casing which
‘may be of suitable form and in which the
operative parts of my device arg contsined.
- The device may be portable as shown in the
drawings o1 otherwise as may be desired
and of a siZe most convenient.
“ing ‘i8- carried the standards 2 and 8 sup-
| ported upon the base 6 the casing and suit-

number of strokes and the stroke of each -

for a given number of strokes. The devices -

tached portions of differcnt forms of a tape.

bar pull of same weight of car at different
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ably connected together and for the-purpose
for which they are intended, I have pro-
vided several sets of such standards.
standards 2 there is journaled a shaft 4 and
on the shaft 4 is carried the wheel 5 and the
ratchet wheel 6. Over the wheel 5 there is
adapted to be passed a registering tape or
registering scale ¢ which 1s fed from the
reel 7 to the reel 8. The reel 7 is'journaled
in the arms 9 which extend up from and

. may form a part of the standards 2. The

20

30

35

40

reel 8 is supported on a shaft 10 extending
longitudinally and parallel with the. shaft
4 and the same is journaled in the brackets
11 which extend up from and form a part
of certain standards 8. To insure the tape
or scale being fed uniformly from the reel
7 to the reel 8 I provide for frictionally
feeding the said tape or scale, which is ac-
complished by the rollers 12 and 18, the
former bearing upon the surface of the tape
and impinging the same against the sur-
tace of the wheel 5; the roller 18 bearing
against the surface of the wheel 5 as shown
and frictionally holding the same during its
rotation, both the rollers 12 and 13 are
yieldingly held by means of the springs 14.
The roller 12 is carried in' the swingably
supported arms 15 carried by a shaft 15 ex-
tending parallel with the shaft 10 which in
turn is supported by arms 17 forming a part
of the brackets 10. The roller 13 is sup-
ported by arms 18 which are swingably
carried on the shaft which supports the reel
7. In the movement of the wheel 5 the tape

or scale 6 is unwound from the reel 7 and |

wound upon the reel 8, for the purpose of
registering the tons of resistance indicated
by the operation of certain keys to be de-
scribed. The winding of the tape on the

© reel 7 is assisted by a spring drum 18* from

50

65

60
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which a tape or cable 19 is fed and one end
attached to and adapted to be wound on a
reel 20 carried by the shaft 10. In rewind-
ing the tape or scale 6 on the reel 7 the
same is assisted by a spring drum 21 from
which a tape or cable 22 is fed one end of
which is attached ‘to and wound upon a
drum 23 attached-to or carried by the shaft
supporting the reel 7.

The wheel 5 is adapted to be actuated
through the tape 6 and pawl 24 carried by a
rod 25, which said rod is mounted in a Yink
frame which will be described. - The pawl
24 being yieldingly held to its work by
means of the springs 26; the pawl being so
disposed that in ifs normal position it is
free of the ratchets on the wheel 6 to permit
the latter to be turned in opposite divections
without necessity of having to disengage the
pawl, the purpose of which will be described.

The link frame to which attention was
called comprises a shaft 27 extending longi-
tudinally in the frame and journaled in the
standards 28 at opposite ends thereof and at-

In the*

$39,221

tached to the ends of the shaft 27 is shown
the bars 29 extending forwardly and con-
necting the free ends of the bars 29 is shown
a rod 30. Ixtending up from and attached
to the opposite ends of the rod 30 are shown
the link bars 31 and connected to the upper
end of the link bars 81 is the outer end of the
rods 25, the inner end of the rods 25 con-
nected iy link bar 82 which extend from
the shaft 4 which support the inner ends
thereof out and beyond the rods 25 and their

70

75

ends are connected by the short rod 33. The -

arrangement here shown has been made
necessary on account of the construction of

i the wheel 5 and the arrangement of the link

bars 31, 82, and the rods 25; but this ar-
rangement may be modified and rearranged
as desired. The link frame consisting of the
bars 29, 81, 82 also the rods 25 and 31 is held
normally in a raised position, and yieldingly
held in such position by means of the springs
34 carried by the shaft 27 and bearing against

80

the under side of the bars 29, also the springs -
35 carried by the shaft 4 and bearing against .

the under side of the rods 25 as shown.

~ 36 indicates a shaft or rod, its opposite
ends journaled in the upper ends of the
standards 28, and 87 denote a series of key-

bars having their inner ends pivoted on the -

shaft 36 and the bars separated by the spac-
ing collars 88 carried on the shaft 37; the
bars 37 extend forwardly inclined slightly
upwardly and pass above the rod 30, with
the lower edges of the bars 87 lying in close
proximity to the upper face of the rod 30.
‘The bars 37 pass out of the casing 1 through
the slots 39 in which the key-bavs are adapt-
ed to have vertical movement and the key-
bars are alternately short and long to econ-
omize in space, and are provided on their
outer extremities with the short arms 40 to
which is attached a key or-button 41, upon
the face of which is adapted to be placed
certain numerals representing cars of cer-
tain tons, as called for Ly the way-bills or
manifest, which will be further described.
42 denotes a longitudinally disposed shaft
which is journaled in the upper ends of the
standards 3, and upon said shaft is carried a
series of stop members 43, in practice one
for each of the key-bars 87. The said stop
members are provided with irvegular pe-
ripheries, to be further described, and have
the extended hub portion 44, to provide a
suitable bearing therefor on’ the shaft 42.
The stop members are so arranged on the

shaft that they are alternately disposed with

vertically movable bars or arms 45, wiich at
their lower ends are pivotally attached to
the key-bars as at 46, and are further pro-
vided with the elongated slots 47 in their
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body through which the shaft 49 extends °

and to adapt the bars 45 to have an extended
movement across the axis of the shaft which

is occasioned by the depression of the key-
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bars 77; to which the bars 45 are attached.
Each of the bars 45 is provided with the
depending ears or lips 48, which overlic the
peripheral edges of the stop members 43,
and are adapted to engage or abut with the
stop members 43, when the keys ave de-
pressed, serving to limit the stroke of the
keys. The arms 45, as shown. in the draw-
ings are preferably of uniform length, while

the Iips or depending ears 48 of the succeed-

ing arms 45 are shorter than those on the

* preceding bars 45, the purpose of which will

20

30

40
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Jbe taken as indieating

also be described. The key-bars are adapted
to be normally held in a raised position,
with the lips 48 of the bars 45 in their ex-
treme raised position above the stop mem-
bers' described, accomplished by means of
spring arms 49 bearing upwardly against
the lower edge of thie key-bars 37, with a coil
of the spring, coiled around the shaft 27.
These spring arms serve also, to return the

lrey-bars to their normal position after each.

depression when the hand or finger of the
operator is released therefroni.
Referring again to the key-bars 37, atten-

tion is directed to Fig. 1 which shows in

plan the buttons or keys 41; these keys are
provided with suitable numerals and are
adapted to register the tonnage in cars rang-
ing from fourteen (14) tons to seventy-three
(73) tons. It will be observed, as was,stated
nbove, that - each of the keys provided
with three numerals, The first ke, begin-
ning with the left hand side of th wachine,
represents a car weighing fourfeen (14),
fifteen (15) or: sixteen (16) tons, respec-
tively, and each succeeding key thereafter
represents cars three tons more than the pre-
ceding keys. This arrangement is made for
the purpose of economizing in space and the
registering device is conformed thereto, but
it is not intended to put a limit on the num-
ber of keys nor what tons in cars each key
shall represent; for the reason, that a ma-
chine may be so constructed that a fifteen
(15) ton cay will be represented by one key
and a sixteen (16) ton car by another key.
There is no limit to this arrangement and

the device here shown is to illustrate how in-

practice the device may be made.
Referring now to the stop members which
I have indicated as 43, it will be observed

~from the drawings and especially Figs. 8, 4,

5,and 7, that the jrregular faces thereof vary

5 on nearly all of the stop members. InFig.3

which repiesents au end view from omne side
of the machine, the stop member there
shown may be (aken te indieate a seveuty
(70) or a seventy-one (71) ton stop member,
while in Figs. 4 and 4, the stop member may
n oty (40) ton stop
memper, and in Fig, 7, three different stop
members are shown which may be taken as
reprisenting fifteen: (15), thirty-Ave (35)
and forty-five (45) ton stop members re-

]

spectively. The machine in this case, may be

O

taken as being based on a sixteen hundred

(1600) ton rating, the unit of which is a

forty (40) ton car; therefore, all of the stop
members would be adjusted to this rating;
and the depending lips or ears 48 of the bars
45 are in length to. corvespond.to the stop
members with which they co-act. In other
words, taking for example a forty (40) ton
stop member and the position in which it is
-shown in Figs. 4 and 5; if a forty (40) ton
car; were placed in a train in the first forty
(40) cars, the stroke of a forty (40) fon key-
bar would be only sufficient to move the reg-
-istering tape 6 to record forty ( 40) tons, the
depression. of the key being’ determined by
the distance between che upper squared face
of the forty (40) ton stop member as shown
in the figures, and the lower edge of the ear
or lip 48 of the bar 45 co-acting with such
forty (40) ton stop member and attached to
the forty (40) ton key-bar.

In computing the tonnage resistance of
the cars as they. are added to the train, I
bave provided as was intimated in the fore
part of the specification, to allow so' rauch
resistance for cars of different weights and
in series; so that in making up a train if
ten cars of fifteen (15) tons each are placed
in the train next the engine, each car will
register on the recording device seventeen
(17) tons respectively or in the main one
hundred and seventy (170) tons. At this
juncture, mechanism would be brought into
play for automatically changing the posi-
tion of the fifteen (15) ton stop member and
in fact all the stop members simultaneously,
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so that by placing ten (10) additional fif- -

teen (15) ton cars in the frain, the move-
ment of the fifteen (15) ton key-bar and
its bar 45 would move so as to register on
the recording device eighteen (18) tons for
each depression of the key-bar or one ton

additional for each of the ten (10) cars 110

added to the train, amounting to one hun-
dred and eighty (180) tons. For cxam%ﬂe,
take the weventy (70) ton key-bar, and if in
making up the train, we should place ten
~(10)_seventy (70) ton cars next the engine,
the depression of the seventy (70) tons key-
bar ten (10) times would register on the
recording: device six hundred (600) tons or
sixty (60) tons for each car, the reasons for
which have been heretofore stated. Or if
in placing a sixty (60) ton cer next the
engine, a depression of the sixty (60) ton
key-bar would record fifty-five (55) tous;
or a depression of a forty-eight (48) ton
key-bar, the same will record approximately
forty-six (46) tons; the depression of a
thirty-six (36) ton key-bar will record ap-
proximately thirty-seven (37) tons; the de-
pression of a twenty-seven (27) ton key-bar
will record approximately twenty-nine (29)

tons.  In other words, the tonnage of cars
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below. the unit is expanded and that above
the unit contracted, and the nearer the car.

comes to the testing unit, the less variation
in the'resistance. The stop members are so
madg and the lips 48 of the bars 45 so ad-
jnsted with reference to the distance of
tyavel to the face of the stop member, that
in no matter what pesition a car is placed
in the train, the pressure upon a key-bar
representing such a car will equate on the
register its proper resistance. In the ma-
chine here showii, each of the stop members
is provided with eight (8) irregular faces
which are adapted to limit and regulate the
distance of travel of each of the key-bars as

they are depressed. The examples above-

given with reference to the placing of cer-
tain cars in a train were equated as though
each stop member had ten irregular faces,

.rather than eight, and T wish it to be under-

stood that in computing the resistance the
machine may be adjusted by the placihg of
stop members which will equate in series
of eight cars more or less. Each stop niem-
ber is made to suit the requirements of its

“office. and each lip 48 of the bars 45 are

made in lengths to have a stroke which will

.equate the proper resistance in a car whether
-the same is in the first series of eight, or

wherever else' it might be placed in_the

~ train or whatever tons are represented by

such a car as it appears on the way bills or

" manifest. And devices are provided which

35

will be described for changing the position
of not, only one but of all the stop membérs

. at predetermined intervals, or after each

© 40

eight cars have been placed in the train, if
the machine is so made and the shape of the

- stop member is to conform to cars in series

of eight. This mechanism which will be

. described, is also adapted to sérve as a tally-

ing device for -registering the number of
cars placed in a train. It wilk be noticed
from the drawings-that the peripheral edges
of the stop members as you leave those rep-
resenting the unit of forty (40) tons and
upon opposite sides thereof, are more and
more irregular, that is to say, the off-sets be-
come greater. While the stop members
which- represent the unit of forty (40) tons

‘are provided with a series df contact faces:

which are similar the remainder of tlie con-
tact faces are more and more depressed.

This is to accominodate the placing of a’

given number of forty (40) ton cars in the
train, and when placing a forty (40) ton car
after the train has reached a certain length,

" the face of the forty (40) ton stop' members
"is provided with o series of increasing ir-

- regular portions to properly compute the
-, resistance in the .forty (40) ton car when
-placed in the train as stated. :

The shaft which hds been referred to as
10 is here shown in two parts and connected

959,291

by the sleeve 494 At or neay the outer end,

‘the shaft 10 carries a pair of gear wireels 50

and a pair of unit wheels 51 and 52. The

-gear wheels 50 will have.teeth in number to

correspond to the acting faces of the cams
As was stated, the cams in the present ap-
plication are provided with eight portions,
therefore the wheels 50 are each provided

with eight teeth. This will also be true of -

the unit wheels which will register with
every depression of a key-bar 37. This is
accomplished by means of a gear wheel 53
corresponding to the gears 50 and is carried

on the outer end of the shaft 16; this shaft

like the shaft 10 is in two parts and is con-
nected by sleeve 54. To operate the gear 53
for transmitting power to one of the gears
50 with each depression of the key, I have
provided a-ratchet bar 53, the lower end
of which is carrvied by the rod 30 form-
ing one of the elements of the link-frame.
The upper end of the ratchet bar has a
toothed portion adapted to engage with a
ratchet wheel 56 carriest-by the shaft 16, and
may be integral with the wheel 53, i desir-
able. A spring 57 attached to the shaft 80
and bearing against the rear of the ratchet
bar 55, serves to hold the same in position
for engagement with a tooth of the ratchet
wheel 56; so that with each depression of a

key-bar 87, the tooth of the ratchet bar will

impart a partial rotation to the shaft 16 by
engagement with a tooth of the riichet
wheel and cause the wheel 53 to move ene of
{he wheels 50 the space of a tooth and reg-
ister the same on the unit or tallying wheel
51. With every complete revolution of the
wireel 51, 1t is adapted to move the unit
whesl 52 the space of one tooth, for the pur-
pose which is clearly appavent and well
known with this form of tallying device.
I accomplish this by securing a segmental
gear 57* having one tooth on the shaft 16,
the tooth of which is adapted to intermesh

with the teeth of the gear wheel 50, adjacent -

to’ the unit ‘wheel 52. And as was stated
above, the actuation of the tallying device
is-ulso employed for the purpose of impart-
ing a partial rotation to the shaft 42 which
carries the stop members after a given num-
ber of sirokes have been applied to any one
key-bar or a series of such key-bars In suc-
cession. This is accomplished by » gear
wheel 58, in all respects similar to the wheels
50 and 53, and is secured on the shaft 42 and
interineshes with one of the wheels 50, bost
seen in Kigs. 3, 4 and 8. . .
The registering tape or scale 6 is provided
with suitable signs or marks and numerals

to indicate degrees of tonnage. which.are

adapted to pass beneath a sight opening 59
in the upper face of the casing 1. The form
of the registering tape may be as shown in
either one of the views as illustrated’in ¥ig.
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so disposed that a preliminary depre
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10, or of any other suitable form. The tal- | a key.

lying wheels 51 and 2, like the tape, pass
beneath a sight opening indicated as 60, so
that in the operation of the machine, an op-
erator can determine at once the number of
tons resistance registered upon the register-
ing device, and the number of cars placed in
the train as vegistered by the tallying device.
Both the tonnage registering tape and the
tallying wheels may be adjusted or reversed
from the outside of the machine. "T'oreverse
the tape or to move it backward a suitable

distance, a hand wheel 61 huas been provided |

secured upon the outer.cud of the shuft 4 ay
seen in the figures and-the arrangement of
the ratchet teeth 24 described as being nor-
mally held” away from ‘the tecth of the
ritchet wheel 6, will permit: of the reverse
movement just described, and. the pawl 24 is
sion
must be given to the key-hars 37 before the
pawl engages with the teeth of the ratchet
wheel.  This preliminary movement of the
key-bars is made without affecting the posi-
tion of any of the parts by leaving a sufli-
cient amount of ‘space between the shaft or
bar 30.and the lower face of the key-burs 37
when they are in their normal position. Tt

" i3 adapted to have the pawls 34 with three

engaging points, one shorter than the other
gagmg i 3

s0 as to provide their ready cngagement with |

any one tooth of the ratchet wheel 6 as the
link-frame'is depressed. The means for vo-

versing the tallying devieé is similar to the

tonnage registering mechanism and is ac-
complished by means of a hand wheel 62 on
the outer end of the shaft 16, and upon the
outside of the device which is also the ease
with the hand wheel 61.

In the present device, the arvangement of
the irregnlay acting faces of the stop members
is to provide for making up. trains of cars
from the power rearward or when switching
in cars at points remote from the power.  The
reverse of this-nmy be accomplished by re-
versing the arrangement of the stop men-
bers and provide for picking np cars next to
the engine or power {o save backing engine
and cars into side tracks, and further, will
save equating cars in train when more ave
added. This and many forms of arranging

-and equating with the devices here shown,

may be provided, and I do not wish to he

confined to the specific structure as herein

shown. .

T have provided the easing with a cover 63
hinged at 6+ and adapted to e locked at 6.
The same may be swung backward to expose
to view the operative parts of the apparatus
and give aceess thereto.

Huving thus fully described my invention |

what T elaim and desire to secure by Letters
Patent of the United States, is:— )
1. Tn a device of the character deseribed,

|
|
|
|
!

!

'

y. mechanism for limiting the stroke
of said key, and means for automatically
changing the position of said limiting mech-
amisin after a
distaniee of stroke of said key.

2.0 a device of the chardeter described,
registering iechanism, a key for operating
sald mechanism, mechanism for limiting the

- stroke of said key, and means for automatie-

ally changing the position of said limiting
mechanism after a predetermined number of
strokes of said key, and thereby change the
distance of stroke of said key.

8. In a device of the character described,
the combination of a plurality of numbering
wheels, a plurality of keys each adapted
when operated to actuate said numbering
wheels, ‘mechanism for limiting the stroke
of cach of said keys, and means for auto-
matically changing the position of said limit-

ing mechanism after a predetermined num-

ber of strokes of said keys, and thereby
change the distance of stroke of said keys,
said Jimiting mechanism being so arranged
as Lo cause the numbering wheels to register
and display a ereater amount each time the

position of said limiting mechanism  is
changed. ‘ »

4. In a device of the character described,
registering mechanism, kevs for operating
said mechanism, lmiting means for sai
keys, mechanism for antomatically changing
the Timiting means, and viechanism operate
by the keys for controlling the change of
sakl limiting means.

5. Tn a device of the character described,
a key. means for regulating the length of
stroke of said key when said key is being de-
pressed, and means for automatically chang-
mg said regulating means, thereby allowing
said key to be depressed a greater distance
with each change of said regulating means.

6. I a device of the character deseribed,

a series of keys, each succeeding key inde-.

pendently movable, rand capable of being

moved a greater distance than the preceding -

ey, Thuiting means for each key, and means
for automatically changing the position of
all of waid limiting means after a given
number of strokes of one or several keys.
7. In a device of the character deseribed,
a shaft, a stop member on said shaft, its
periphery provided with a series of irregu-
lar portions, a key-bar, and means attached
{o the key-bar and adapted to coact with
the several irregular faces of the stop mem-
ber during the successive operation of said
kev-bar for the purpose of limiting the
fength of the stroke of said key-bar. |
* 8. In combination, registering mechan-
ism, a series of key-bars adapted to actuate
such mechanism, means for limiting the
movement of the key-bars, and mechanism

65

predetermined number of -
strokes of said key, and thereby change the.
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for automatically changing said limiting
means, whereby said key-bars may have an
invariable stroke prior to each change of
the limiting means and a variable stroke
with each change of said limiting means.

9. Mechanism for registering the tonnage
resistance in trains of cars, .comprising a

" movable tape having thereon certain signs

10

and numerals indicating tons, a secries of
key-bars, one or more numerals on each key~

bar, limiting means for said key-bars, and’

. ‘means for automatically changing the posi-
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tion of said limiting means after a prede-
termined number of strokes of any one or
several of said keys. :

10. Mechanism for registering the tonnage
" resistance in trains of cars, comprising a

registering tape, a revoluble device for mov-

‘ing the tape, a plurality of leys, each of

which are adapted to actuate said revoluble
device, limiting means for each of said keys,
and mechanism operated by the keys for
changing the position of said limiting means,
whereby with each change of said limiting

‘means, the stroke of each key when de-’

pressed will be different than it-was before
such change of said limiting means.

11. In a device of the character described,
an oscillatory key-bar, a bar attached to said
key-bar and having a depending lip, limit-
ing mear - coacting with the lip of said key-
bar, and imeans operated by the key-bar for
changing the position of the limiting means.

12. In a device of the character described,
a shaft, a stop member carried on said shaft

and having a series of irregular acting por-.

tions, a key-bar, a membér attached to said
key-bar and movable across the axis of the
shaft, said member provided: with means
adapted to co-act with the acting portions
of the stop member. . oo

13. The combination of a key-bar, a stop--
member provided with a series of irregular

acting portions codperating with said key-
bar-to limit the length of stroke of said key-
bar, and means for automatically moving
the stop-member, after a predetermined
number of strokes of said key-bar:

14. In a device of the character described,
the combination’ with a key-bar, of a stop-
member provided with a scries of uniform
acting portions and a series .of graduated
acting portions, and means connected with
said key-bar coopersting with the acting

portions of said stop-member.

15. In a device of the character specified,

" a shaft, a series of stop-members carried on

said shaft; the periphery of succeeding stop-
members having graduated portions, a series
of key-bars corresponding in number to the
number of stop-members, and a series of bars
carried by said keys provided with portions
adapted to co-act with the stop-rnembers,

- and gradustéd for the purposes specified.

.16, In a dévice of the character specified,

t
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tonnage registering mechanism, a car taﬂy‘
ing device, a link frame and connections be-
tween the link frame, the tonnage register-
ing and tallying devices, a plurality of key-
bars adapted to actuate the link frame and
thereby- impart movement to- the tonnage
and tallying devices, and limiting means for
each of said key-bars, which sald limiting
means is antomatically operated after a pre-
determined number of strokes of any one or
several of said ‘keys, whereby-each of said

\lcey-bars are adapted to have an invariable

stroke for &7 predetermined number of
strokes, and a variable stroke at predeter-
mined intervals. S

17. A device for registering the tonnage
resistance in trains of cars, comprising a
casing having -sight_opénings, tonnage reg-
istering mechanism disposed beneath one of
said sight openings, a tallying device -dis-
posed beneath the other of said sight open-

tending through the casing and provided
with buttons on their outer ends, upon which
ave arranged certain charaecters, a link

the tonnage registering and the tallying de-
vices, the link frame so disposed with ref-
erence to said key-bars as to be actuatéd by
the depression of any one of said key-bars,
limiting means for each of said key-bars, and
means Tor automatically changing the posi-
-tion of said limiting means. . =

18. In a device of the character specified,
registering mechanism, a key for operating
sald registering mechanism, limiting means
for said key, and means operated. by said

of said limiting means, for adding on the
registering mechanism with each 'cﬁange ‘of
the limiting means, an amount different
“from. what 1s called. for by the key, and
also an amount different from that regis-

means. T

19. Inga device of the character specified,
registering mechanism, a plurality of keys
for operating - said mechanism, .each pro-

tion of certain of said keys adding to and

amount difierent to that indicated by the
numerals ognsuch keys. , - ,
20. In a device of the character described,
said thechanism and provided with one or
more numerals, said key when given a full
stroke capable of being depressed an invari-
able distance for a predetermined nynber of
strokes, means for automatically changing
the distance the key may be moved, whereb
after a . predetermined number of ful
strokes of said key, the distance of its stroke
ig varied, the operation of the key adding

on the registering mechanism "synchro-

ings, a plurality of depressible key-bars ex-

registering mechanism, a kes for operating -
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frame, connections between the link frame, -
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“key, for automatically changing the position B

tered prior to each change of said limiting -

vided with.one or more numerals; the opera- -

being displayed by said "mechanism, an -
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‘actuation of a ke ]
_motion to the tallying device, one or mor

nously with each change of strolee, amounts
at variance to the nuwmerals appearing on
said key, o C

231 Ina device of the character specified,
registering mechanism, a key-bar for oper-
ating said mechsanism and provided with
one or more numerals, a shaft, a member

carried by said sheft and provided with a

series of uniform and irregnlar acting por-
tions, menns carried by said key ‘which will
engage with the aforesaid member with each
full stroke of the ey, means for automatic.
ally wperating the said shaft to shift the po-
sition of the member thereon after a prede-
termined number of strokes of said key for
changing the distance which the key may be
moved, and thereby cause said key to oper-
ate the registering mechanism to add. vari-
able amounts,

22. In a device of the character described.

. . by
adding mechanism, a key for operating said
mechanism, and means operated by the key
for automatically varying. the stroke of the

key.

23, In a device of the character described,
adding mechanism, a key for operating said
mechanism, one or more numerals on said

key, and means operated by the key for au-

tomatically varying its stroke, .to change
the amount to be added by said mechanism
with each change in stroke of said ey

24. In a device of the character deseribed,
a plurality of keys, numerals on each key
representing an actual weight of g ear and
contents, a registering device, mechanism
controlled by said keys for operating the
registering  device, said mechanism shen
operated, causing the registering device to
add and display  an arbitrarily selected
amount, and at variance to the numerals
displayed on the key.

25. In a device of the character described,
a plavality of keys, each succeeding key
from one s'de capable of heing depressed a
greater distance than its preceding key, one
or more characters on each key arranged in
nwmerical order, means for limiting the
stroke of each key, and means for changing
all of the limiting means so as {o increase
the distance of stroke which may be given to
all the keys. ' ‘

26. A tonnage equating device, compris-
ing a suitable register, a plurality of keys,
each of which are provided with characters
In minmerical arrangement to denote the 2ross
weight of different cars, and means con-
trolled by the keys for imparting movement
to the register, with each operation of said
keys, to display on the register the resistance
of a cay in leu of the gross weight thereof.

27. A townage equating device, compris-
ing a vegister, a car tallying -device, a plu-
rality of keys for actuating said register, the
also adapted to impart

O\

characters on the keys in numerieal arrange-
ment to demote the gross weight of ears,
mechanism actuated by the keys for impart-
mg movement to the register, and to cause
said register to display the resistance of
car in lieu of the gross weight thereof.

- 28. In % device of the character described,
a registering device for automatically equat-
ing the draw-bar pull of cars of different

“gross weight at different locations in a train,
of a series of keys, characters on each key
for denoting the gross-weight of different
ars, mechanism inferposed between the ieys
and registering device and operated by said
keys to actuate said register, and means for
automatieally changing the position of said
interposed mechanism after
number of operations of one or more keys.
29. In a device of the character described,
& member having a series of irregular faces,
a key, said key during a given number of
strokes adapted to have engagement with
one of the faces of said.member and after a
predetermined number of strokes adapted to
successively engage the successive faces of
sald member, and mweans for automatically
changing the position of said member. '
30. In a device of the character
& member having one or move uniform faces
and one or more irregular faces, a key, said
key during o given number of strokes
adapted to have engagement with one of
the faces of said member, and after a pre-
determined number of strokes adapted to
successively engage the successive. faces of
said member, and means for automatically
changing the position of said member.
31. In a device of the character described,
a registering device, a lever, means engaged
by the lever for limiting its'stroke when de-
pressed, so that the stroke may be made in-
variable for a predetermined number of
strokes, ineans for automatically charging
the position of the limiting means, so that
the strole of the lever as it is successively
depressed, may be made variable for a pre-
determined number of strokes, a ratchet and
pawl mech nism for moving the register,
and connec.ions between the ratchel and
pawl mechanisin and said key.
32. In a device of the character
the combination of
luble shaft, a series
scries of irregular faces, secured on said
shaft, levers in operative engagement with
saic members and the irregular faces theve-
of, and means actuated by one of said levers
after a predetermined number of strokes of
one cor several of said levers for purtially
rolating said shaft and the members thereon.
33. In a device of the character deseribed,

the combination of a registering device, a

car-tallying device provided with a series of
- charscters 1n numerical arrangemernt, 4 se-
ries of levers each of which have a stroke

described,
an intermittently revo-
of members having a

a predetermined

escribed,
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at variance with its preceding lever, when
said levers are fully depressed, means for
actuating said registering device by either
of said levers, a ratchet mechanism for ac-
tuating the tallying ‘device, and means con-
trolled by any one of said keys for actuating
such ratchet mechanism and thereby the
tallying device upon the stroke of any .6ne
of said keys.. ‘ '
84, In a device of the character described,
the ‘combination of a registering device, a
car-tallying device cosperating therewith, a
series of keys, numbers on each of said keys,
means operated by any one of said keys for
adding to and displayiiig on said register an
amount at variance fo and different from
the numbers on said keys, a ratchet mechan-
ism controlling said tallying device, a vecip-
rocally supported bar having a dog adapted
to have engagement with said ratchet mech-
anism, and means controlled by any one of
said lceys for moving said reciprocally sup-
ported bar. . -

35. In a device of the character described,
a member having a series of gradnated off-
sets, a key, and means connected with said
key adapted to have engagement with each
of the off-sets of the member, in succession
and after a predetermined number of strokes
of said key.

36. In a device of the character described,
a member having a series of graduated off-
sets, & key, means connected with said key
adapted to have engagement with each off-
set of the member for a predetermined num-
ber of stroles, and means operating after a

redetermined number of strokes of said key
for advancing successively the off-sets of the
member. :

37. In 2 device of the character described,
a registering device, a key having 4 suitable
numeral, and adapted to operate said regis-
tering device, means for limiting the stroke

~of sald key, thereby governing the mové-

50

ment of the registering device, so that for
a predetermined number of strokes of the
key the registering device will register an
amount corresponding to the numeral on the
key, and means for automatically changing
the position of the limiting means, so that

. the stroke of the key may-be increased and
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operate to cause smid registering device to
add an amount different to what is colled
for by said key. .

38. In a device of the chavacter described,
2 key, means for limiting the movement of
said key for a predetermined nwmber of
strokes, and means for automatically chang-
ing said limiting means, so that said key
may have a different movement, after a pre-
determined number of strokes.

39. In a device of the chavacter described,
registering mechanism, a key for%actuating
sald mechanism, means for lijniting the
movement of said key for o predetermined

989,221

number of strokes, and means for automat-
ically changing said limiting means, so that

'said key may have a different movement,
-after a predetermined number of strekes.

40. In a device of the character described,
the combination of a key-bar, and a stop
member co-acting with said key-bar, sai
member being provided with a plurality of
irregular faces to limit and to permit a dif-
ference in movement of said key-bar after a
predetermined number of strokes of said
key-bar.

70

75

41. In a device of the character described,

the combination of a key-bar, and a movable
member co-acting with said key-bar, said
member being provided with a plurality of
irregular faces to limit and to permit a dif-
ference in movement of said key-bar after a
predetermined number of strokes of said
key-bar.

492. In a device of the character described,
the ecombination with a key-bar,-of a revolu-
ble stop member provided with a series of
uniform acting portions and a series of
graduated and depressed acting portions,
and means connected with said key-bar co-
operating with the acting portions of said
stop member.

43. In a device of the character deseribed,
registering mechanism, a key, means for lim-
iting the key stroke, so that said key may
have an invariable stroke for a predeter-
mined number of strokes, and with each
strole operate said mechanism, and means
for automatically changing said limiting
means, so that said key may also have a dif-
ferent stroke, after a predetermined number
of strokes, and to operate such registering
mechanism with cach variable stroke.

44, In a device of the character deseribed,
a key, means for limiting the key stroke, so
that said key may have an invariable stroke
for o predelerinined number of suceessive
strokes, and means for automatically. chang-
ing said limiting means, so that said key
may also have a different stroke after a pre-
determined number of strokes, the stroke of
the key increasing at each variation.

45. In a device of the character described,
the combination of a series of keys each
having independent movement, means for
limiting the key stroke, so that said keys
may have an invariable stroke for a prede-
termined number of strokes, and means oper-
ated by said keys for automatically chang-
ing said limiting means, so that said keys
may also have a different stroke after a pre-
determined number of strokes, said keys
arranged so as to have their strokes varied
simultaneously, and any one of said keys
after a predetermined number of strokes of
any one or all of said keys, adapted to oper-
ate to change said limiting means.

46. In a deviee of the character described,
the combination of a sevies of keys each hav-
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ing independent movement, means for limit-
ing-the key stroke, so that said keys may
have an invariable stroke for a predeter-
mined number of strokes, and means oper-
ated by said keys for automatically chang-
ing the; position of said limiting means, so
that said keys may also have 2 different
stroke after a predetermined nwmber of
strokes, certain of said key limiting-means
arranged to have their positions simultane-
ously changed after & predetermined num-
ber of strokes of certain of said keys, and
certain other of said key limiting means ar-
ranged to have their positions changed after
a predetermined number of strokes of cer-
tain other of said keys, but only aftera pre-
determined number of changes in the afore-
said key limiting means.

47. In a device of the cliaracter specified,
registering mechanism, a key for operating
said mechanism-gnd provided with one. or

nore numerals, the operation of the key at

all times-adding én the registering mechan-
1sm an amount at variance to and different
from the nwmerals appearing on the key.
48. In a device of the character deséribed,
registering mechanism, a key for operating
the said mechanism and provided with one
or more numerals, the operation of the key
adding on the registering mechanism an
amount at variance to and different from
the original amount, the difference in the

two amounts equaling a number at variance

to and different from the numerals appear-
ing on the key. A

49. In.a device of the character deseribed,
registering mechanism, a key for operating
sald mechanism and provided with one or
nore numerals, means for limiting the key
stroke, so that said key for a predetermined
number of strokes will add on the register-
ing mechanism an amount, equal to that
called for on the key, and means coperated
by said key for automatically changing the
position of said limiting means so that at

Ppredetermined intervals said key when oper- |

ated will add on such mechanism an amonnt
at variarnce with the numerals appearing on
the key. et

50. In a device of the character specified,
registering mechanism, a key for operating
said mechanism provided with one or more
humerals, the operation of the key adding
to the registering mechanism an amount af
variance to and different from the numerals
on the key, the amount added being less than
that called for by said key.

51. In a device of the charscter specified,
registering mechanism, a key for opernting
sald mechanism and provided with
more numerals, the operation of the ]
ing to the regis ering mechanism ay, sinount
at variance to and different fropm’ !
merals on the key, the amount added being

i)
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and means for automatically changing the
distance which the key may be moved, so
that after a predetermined number of
strokes of said key, said key when operated
will inerease the amonut previcusly added to
said mechanism.

52, In a machine for equating train ton- -

nage, registering devices, mechanism for op-
erating said devices, and means based on a
unit of rating co@iperating with said mech-
anism.

53. In a machine for equating train ton-

nage, registering deviees, mechanism for op-

erating said devices, and means based on a
unit ot rating interposed between said reg-
istering devices and said operating mechan-
ism for limiting the movement of the latter.

54, In a machine for equating train ton-
nage, registering devices, means based on u
unit of rating and representing gross weight
of different cars, coGperating with- the reg-
istering devices, and mechanism for operat-
ing the registering devices, codperating with
the rating means, whereby with each opera-
tion of the registering devices, snid devices
will display the resistance of a car in lieu
of its gross weight, and to indicate amounts
equal to the unit, amounts greater than cer-
tain weights of cars less than the unit, and

- amounts less than certain weights of cars

greater-than the unit.

55. In a computing machine, in combina-
tion, registering means, a plurality of mov-
able mermbers operatively connected with the
registering medns and Laving associated
therewith designating characters serving as
a guide in the operating of the registering
means, angd means for limiting the move-
ment of said members, said Limiting means
being so arranged that the registering imeans
when operated by certain of the members in
accordance with the characters associated
therewith, will register an amount equal to
said designating characters, and when op-~
erated by certain other of said members in

accordance with the charactery associnted .

therewith, will register an amownt greater,
than said designating characters, and when
operated by certain other of said members
in accordance with the characters associated
therewith, will register an amount Iess, than
said designating characters.

56. In a computing machine, in combina-
tion, registering means, a plurality of mov-
able members “operatively connected with
the registering means and having associated
therewith designating characters serving as
a guide in the operating of the registering
means, means for limiting the movement of
sald members, said limiting means being so
arranged that the registering means when
operated-by certain of the members in ac-
cordance with the characters associated
therewith, will vegister an amount equal to

sald designating characters, and when op-
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erated by certamn other of said memshers in
accordance with the characters associated
therewith, will register an amount greater,
than said designating characters, and when
operated by certain other of said members
in accordance with the characters associated
therewith, will register an anount less, than
said designating characters, and mechanism
for tallying each cperation of said movable
members. ' '

57. A -device for reducing gross tons and
:ars and contents to tons of draw-bar pull,
comprising adding devices, means for add-
ing on said device the total of said redue-
tion, and means for increasing the allow-
ance made to each gross weight of car and
contents after ‘a- predetermined number of
operations of said adding devices, thereby
causing said devices to compute and register
for the same gross weight of car and con-
tents ditferent amounts, said allowance to be
made depending on the location of said car
aud contents in the train.

38. A device for reducing gross tons and
cars and contents to tons of draw-bar pull,
comprising adding devices, means for add--
ing on sgid device the total of said vedue-
tion, means for increasing the allowance
made to each gross weight of car and con-
tents after a predeterinined number of oper-
ations of said adding devices, thereby cans-
ing said devices to compute and register
for the sune gross weight of car and con-
tents different amounts, said allowance to
be made depending on the location of said
car and contents in the train, and means for

vices.

59. In a-device of the character specitied,
the combination of a suitable arrangement
of numerals representing gross tons of cars
and contents, registering mechanism, weans
associated with said numerals for actuating
said  registering mechanism whereby  the
said mechanism is caused to add amounts
ab varianee to that ealled for by the numer-
als aforesaid, being equal to the draw bar
pull of cars and contents, and: means for
mereasing the allowance made (o each gross
weight of car and eontents at predetermined
intervals.

60.-In a device of the character specified.
the combination of a suitable arrangement

of numerals representing gross tons of cars
and contents, registering mechanism, means
associated with said numerals for actuating
said registering mechanism  whereby the
said mechanism.is eaused to add amounts at
viriance to that called for by the nmmerals
aforesaid, being equal to the draw bar pull

R A

of cars and contents, and means For anto
matically increasing the allowancs mad
each gross weight of car and conients
predetermined Intervals.

61. In a device of the character specified, 53

the combination of a suitable arrangement
of numerals representing gross tons of ears
and contents, registering mechanism, means
associated with said numerals for actuating
said registering mechanism whereby ths
said mechanism is caused to add zmounts
at variance to that called for by the an-

‘merals aforesaid, being equal to the draw-

bar pull of cars and contents, means for in-
creasing the allowance made to sach gross
weight of car and contents at predetermined
intervals, and means for tallying each move-
ment of said registering mechanism.

62. In a computing machine, in combing-
tion, registering means, a plurality of mov-
able members operatively connected swith
the registering means and having associated
therewith designating characters serving 2s
a guide in the operating of the registering
means, and means for limiting the move-
ment of said members, said limiting means
being so arranged that the vegistering
means when operated by certain of the mem-
bers in accordince with the charvacters asso-
ciated therewith, will register an amount
equal to said designuating characters
when operated by certaln other of
members in accordance with the characters
associaled therewith, will register an
amount greater than said designaling char-
acters.

63. In a computing machine, in combins-
tion, registering means, a plurality of mov-
able members operatively connected with
the registering means and having assceinted
therewith designating characters servin
a guide in the operating of the register

means, and means for limiting the move-

ment of snid members, said lmiting meang
being so arranged that the registering mesns
when operated by certain of the members in
accordance with the characters associnted
therewith, will register an amouni squal
to said designating characters, and whe
operated by certain other of said membars
in accordance with the characters associated
therewith, will register an amount less thas
said destgnating characters.

In testinwony wherveof I aflix my
in presence of two witnesses.

JOHN M. DALY

G ey e
signaiirs,

Witnesses:
Gr. M. Woop,
Juniug 1. Iversow.
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