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B 12 Claims.

This invention relates to the weighing -of rail-
way recliing stock, particularly freight cars and
locomotives, and the principal obiect -of the

invention is to provide an improved method and

arparatus for this purpose.

‘The revenus derived from a railroad from its
freight traffic is based upon the weight of the
goods shipped and, while in some cases weights
are deterimmined before the-goods sre loaded into
a car, by far the most common method of de-
termining weights is to weigh the cars .after
being loaded, and then deducting the weight
of the car itself to.get the pay load.

The track scales ‘used for weighing frelght
cars, elther loaded or unloaded, are in general

of twe classes; heavy duty scales which are built

suflicientiy strong to weigh any type of car that
may travel over the scale, and light duty scales
which are designed for limited use in ‘weighing
cars of specific sizes and maximum weights. Due
to the limited capacity of light duty scales, it
18 customary to provide what is known as-a dead
rail to enable locomotives and other heavy equip-
menc (¢ pass over the scale without imposing
their weight upon the scale mechanism. |
‘Ihe -heavy duty scales are, in most cases,

SU
motive, thereby making use of a dead rail un-
necessary.

“I'he weighing of cars is customarﬂy aone by
either “spot” weighing, “gravity’”’ weighing, or. Dy
weighing the:cars while in motion and coupled to
other -cars. In spot weighing, the car to ‘be
weighed is brought to -a stop on ‘the ‘weigh rail

while uncoupled from other cars, and, after its

weight has -been détermined, it -is then moved
from the scale and another car btoucht into
weighing position.  If ‘a ‘car is too long, or its

eignt is too great for the capacity of the par-
ticular scale, two-draft weighing is resorted «to,
this being accomplished by weighing first -one
truck and then the other truck of ‘the car and
adding the weights to get the total weight of
the car. Single draft weighing is, of course,

the weighing of both trucks of a- smgle car . 8i-

multaneously.

In gravity weighing, the track scale ig located
on an inclined frack so that as individual cars
are ailowed to rcil down the track over the:'scale.

the ‘weight is recorded while the -ear is in mo- !

tion on the weigh rail.

‘The weighing of cars in motion while coupled
in a train may be done -on either heavy duty
or light duty scales, but, with the latter type

diciently -massive that they Wlll support a loco-
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‘heavy, certain economies are e

2

with a dead rail, the ‘engine -and three or four

cars must be run ‘over the -dead rail and then

the cars only are ‘backed across the scale to
‘be again coupled to the train after which the

‘engine slowly pulls the cars over the scale and
the weights are recorded.

Heavy duty track: scales of the knife-edge type,
are generally made ‘in two sections with the

capacity of ‘each section ranging from 150 ‘to

200 tons, with- weigh rails ranging from 50 to 75
feet in length, and with welgh beam capacities
ranging from 300;000 to 409 ;000 pounds. Others

of stil] gregter capamty and number of sections

are aiso In regular service. For example, Tour-

section rmlway track scales gre used for heavy

duty work and are designed for either spot or

‘motion weighing. “Their sizes and capacity, like
all track scales, are based upon the trafh

Ic weighed
rather than the size of individual car loads.

"Thogse in reguiar service varyv in sectionsl cs-

bacity from 50 to 75 tons for those intended for
light service, while their heavy duty counter-
‘parts have sectional capacities ranhging from 75
to 200 tons.
Scales genera,lly range from 46 to 60°feet for the
light . sérvice type and from 60 to 70 fest for the
‘more common iristallations of heavy duty scales

Lengths of weigh Yalls in 'modern

while in some instances the Welgh raﬂs are 110

feet in length.

Whete the Voliitne of traf

c to be we1ghed is

ected by using
automatic weight- 1ecord1ng devices associgted

- with the scdle beam. The capamtles of the re-

G
)
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01 -scale, and with heavy duty -scales. eqmpped bl

corders range from %0 ,000 ‘pounds to 400,000
pounds and the graduations are from 50 to 200
pounds. These recordeérs altomatically weish
the cars and print the weight on the weigh
tickets while the cars are in motion. The re-
corders.permit weighing by the egravity, coupled
in motion, or spot methods. In some of the
designs, a.- tlmlng and colinting mechanism con-

trols the Welghmg operation and prevents the
.:prmtmg of the . correct weight until the scale

is in balance. Cars can be Wezghed at an average
of two to-four per minute, the time denendmg
upon the .léngth of -the - scale and the type of

recorder used.

The foregoing facts are set -forth in more

detail in -the Railway - Engmeermg and Main-

tenance Cyclopedia, .published by -Simmons-

Boardman- Pubhshmg Corporatmn Chicago, Tjli-

nois, Fifth Edltmn 1942, pp. 711 to %20, and

reference is made to thls publication .for addv-
tional material pertaining to the state of the.art.

The cost of present day traclf scams may. rin
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$15,000 to $150,000, or even more. In general,
it has always been considered necessary to in-
crease the size and capacity of a scale when-
ever a scale is required for heavier duly service,
or for service with cars of longer wheel base fhan
that for which the scale was originally designed.

The amazing and striking fact about the pres-
ent invention is that existing track scales may
he modified to increase their capacity and ability
to weigh heavier and longer cars, not by increas-
ing the size of the scale, but by decreasing it.
The resultant savings in cost of construction,
maintenance and operation is tremendous. mur-
thermore, scales made in accordance with my in-
vention have greater flexibility and the same
scale can be used for weighing rolling stock of
varying length, even when the cars are coupled
together and in motion. o

These and other objects and advantages will

become apparent as the disclosure nroceeds and ¢

the description is read In conjunction with ac-
companying drawings, in which

Figure 1 and 2 diagrammatically illustrate a
comparison between the present method of
weighing cars coupled and in motion and my im-
proved method for the same,

Figure, 3, 4¢ and 4b compare the old gravity
method of weighing uncoupled cars 1n motion
with my improved method and apparatus for the
same,

Figures 5 and 6 make a similar comparison be-
tween conventional locomotive track scales for
the static weighing of locomotives and my im-

10

18

20

30

proved method and apparatus for weighing them

in motion,

Figure 7 shows a freight train with some of the
critical distances which affect the size and ca-
pacity of the scales that must be used for weigh-
ing the individual cars of the train,

Ficure 8 is a longitudinal sectional view of
a four-section three-span track scale converted
in accordance with my invention to a two-section
single-span scale, the unused portions of the old
scale being shown in dotted lines and the re-
tained or modified portions in full lines,

Figure 9 is a plan view of the converted track
scale of Figure 8,

Figure 10 is a cross-sectional view faken on
the line 10—19 of Figure 9, and showing partic-
ularly one of the sections of the scale,

Figure 11 is a cross-sectional view taken on
the line 1 1—1I1 of Figure 9 showing that portion
of the scale mechanism that transmits the load
from the end and intermediate extension levers
to the weight-indicating and recording mecha-
nism,

Figure 12 is a sectional view taken on ihe line
(2—12 of Figure 11,

Pigure 13 is a diagrammatic perspective view
showing the lever system of the four-section
three-span scale shown in Figures 8-12 inclusive,
the portion of the system not being required for
the converted scale being shown in dotted lines
and the remainder in full lines,

Figure 14 is a view corresponding to Figure 13
but showing the simplified lever system required
for a new installation of a short track scale con-
structed in accordance with this invention,

Fiecure 15 is a.longitudinal sectional view taken
onn the line 15—i5 of Figure 16,

Figure 16 is a transverse sectional view taken
on the line 16—16 of Figure 15,

Figure 17 is a diagrammatic view showing dual
trip mechanism used in conjunction with certain
embodiments of my invention,
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Figure 18 is an end elevational view of the
same, and

Ficure 19 shows another form of dual trip
mechanism.

For a complete understanding of the invention,
it will be helpful to consider first the problems
which arise when the various standard methods
of weighing are used with conventional track
scales and then see how the use of my improved
method and apparatus solves those problems In

each case.

Weighing of freight cars while coupled together
and in motion

Before freight cars are moved to their ulti-
mate destination, it is necessary to obtain the in-
dividual car weights and the economical and
most efficient manner of doing this is while the
cars are coupled together and in motion. If the
cars are all of the same length, say for example
40 feet from the front axle to rear axle with 10
feet between the adjoining axles of adjacent cars
(see Figure 1) and a 50-foot scale 1S available
(i. e. a scale with a weigh rail length of 90 feet)
having a trip located, say, one foot irom the
leaving end of the weigh rail and operable on
every fourth wheel actuation to record the weight
on the scale, the scale would furnish one with
the weight of each car going over the scale.
But, if a shorter car, say a 30-foot car happened
to be in the train and all other conditions were
the same, one or more wheels of the car follow-
ing it would be on the scale when the trip op-
erated to record the weight, and, obviously an
incorrect weight for the cars would be recorded.
Hence, for weighing cars coupled together and
in motion by conventional methods, all cars must
be of substantially the same length and the scale
used must have a weigh rail suited for that length
of car.

Now, by contrast, suppose instead o1 using a
50-foot scale for the conditions stated above,
a2 scale having a weigh rail 22 (Figure 2) of 13 Ieet
in length were used with a trip 23 at the leaving
end of the scale located 6 inches from that end,
or 12 feet 6 inches from the entering end of the
weigh rail. With this length of scale and with
cars coupled together and in motion, only oneé
car truck of substantially any conventional
freicht car, no matter in what order they are
coupled together, can be on the welgh rail at one
time: and, by arranging the trip fo record the
weight on the scale when actuated by the front
wheel of each truck (by using a two-cycle trip
mechanism) , the weight carried by each car truck
may be recorded.

Hence, since the maximum total weight of a
loaded freight car of greatest capacity does not
ordinarily exceed 50 or 55 tons, and the maximum
weight which can be imposed by three driver
wheels of a locomotive on the scale, would not
ordinarily exceed 110 tons, a two-section scale
(i. e., a scale having two main pivot points)
made in accordance with this invention could
have a sectional capacity based upon these maxi-
mum loadings. -

These maximum loadings are well within the
sectional capacities of conventional scales, In
fact, they are considerably lower than usual. AS
a result, the dead rail which is ordinarily used on
licht duty scales, and many times on heavy duty
scales, to avoid damage to the scale mechanism by
locomotives and other heavy equipment, which
would cause overloading of the scale, may bhe
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entirely eliminated, resulting 'in-substantial sav-~

ings due to the elimination of dead-track ‘struc-
ture, the supports for the dead rail, and the time
required for dead rail switching, etc. |

In new .constructions the scale ‘parts may be
made correspondingly lighter due to the lower
loads imposed upon the scales. In converted
scales the use of the .shorter weigh rail -actually
increases the capacity of the scale and eliminates
the need for the dead rail with its consequent dis-
advantages.

The mention of a 12 foot 6 inch distance be-
tween the entering end of the weigh rail and the
trip is not an arbitrary selection of length ‘but
one which in itself has certain advantages, as will
hereinafter appear. Theoretically, for multiple
draft weighing of freighit cars, that is the separate
weighing of the loads on €ach car truck of a car,

a8 weigh rail need be no longer than the greatest

~distance between the axics of any commonly used
or conventional freight car truck. By far the
oreatest numbper of freight cars in use today have
car trucks with axles on b foot 6 inch centers,
and, if it were possible to employ scale mechanism
that would instantaneously indicate and record
the welight applied to the scale, a weigh rail of
5 feet 6 inches or slightly more, as indicated at 20
in Figure 2 with a trip 21 immediately adjacent
to the leaving end of the rail for actuating the
recording device, would serve the purpose.

Unfortunately, a certain amount of time is re-

guired for scale mechanism to stabilize itself upon
the application of a.load, and it is therefore de-
sirable to have the weigh rail as long as possible,

consistent with other influencing factors, to give -

the scale as much time as possible to stabilize as
a car-truck is kbeing run over.the weigh rail before
recording the weight. Obviously, the longer the
permissible length of the weigh rail, the greater
the speed with which the cars may be run over
the scale.

One limiting factor in determining how . long
the weigh rail can e for multiple draft weighing
cf cars coupled and in motion is the distance
petween - the front wheels of the leading truck of
.a car and the front wheels of the rear truck of
the same car. Of course, the weigh rail could
be increased in length over this distance to the
extent .of the coupling distance (as shown at C
in Fig. '7), but this would not result in any prac-
tical benecfit because such additional length of
weigh rail would not be utilized for weighing
Turpose.

In order to have a weigh rail of maximum
length, however, as set forth above, it is necessary
10 use two alternately effective trips 25 and 26,
the first, or-trip 25, operating to record the weight
on the scale when actuated by .the front wheel
of a rear truck after the front truck of the same
car has left the scdle and before the front truck
of the succeeding car has reached the scale, and
the other, or trip 2§, operating to record the
weight on the scale when actuated by the front
wheel of a front truck, before the rear truck of
the same car reaches the scale and after the
rear truck of the preceding car has left.the scale.

4
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gain certain additional advantages.
‘place, this length is adequate to give the scale
time to stabilize after-each truck has come upon

6

"train“‘a;ndiiﬂ' motion'if the weigh rail is noilonger
than approximately 31 feet: 6 inches, making use
‘of alternately -acting trips 25 and 26 .for deter-

mining the -instant at which the scale weight

‘is 10 ke recorded. The'length of 31 feet 6:inches

is'hasad upon an.assumed minimum overall wheel

‘base:length of 30 feet (i.-e. front axle of the front
truck to rear axle of:the rear truck), a minimum

distance of 7 feet between the adjoining axles of

coupled cars,-and the conventicnal -5 foot 6 inch -
‘spacing of car -axies within a given fruck. Ob-
viously, the figsure of 31 feet 6 inches may vary
somewhat ‘according ‘to the conditions assumed.

‘Although the above ‘indicates certain limiting
factors determining the permissible length of a
weigh rail according to my invention, it is pre-
ferred that the weigh rail be less than approxi-

‘mately 15 feet in length with a trip preferably
‘located at approximately 12 feet 6 inches from

the entering end of the weigh rail in order to
In the first

the scale for train speeds suitable for the task

perforined by the weighmaster or other person

responsible for the weighing of the cars. Prob-
ably -of greater importance, however, is the fact

that a scale having g weigh rsail, the length.of

which is less than substantially 15 feet, can-
not have more than three driver ‘wheels of sub-
stantially any conventional freight locomotive

on the scale at one time. This is because the
‘minimum distance between driver -wheels on
- such locomotives is approximately 5 feet, thus

making the minimum dimension for “A” in Fig-
ure 7 ten feet. ‘
Since the maximum load imposed on a scale

by three pairs of driver wheels of substantially

any conventional freight locomotive does not
exceed approximately 110 tons and, since it is
impossible to get two freight car trucks on s
weigh rail of substantially 15 feet or less at the
same time (if possible, the total maximum load-
ing of thetwo trucks would not exceed 105 tons),
it means that a weigh rail of substantially 15
feet -or less may have a sectional capacity, as-
suming a two-section scale, of 60 tons and there-

by be adequate for all railroad rolling stock that

would pass over the scale and hence no dead
rail'is needed.

Although a scale having a weigh rail length
of substantially 15 feet enables low capacity

- scale mechanism to be used, as pointed out above,
without the use of a dead rail, it is preferred

that the weigh rail be on the order of 12 feet
6 inches in length in order to gain certain ad-
ditional -advantages. I{ hag been determinsad
that substantially all conventional freight cars,
with the exception of certain types of ore cars,
have a minimum distance between the corre-
sponding axles of the adjacent trucks of counled
cars, as indicated at B in Figure 7, of apvroxi-
mately 12 feet 6 inches; therefore a weigh rail
of this length precludes the possibility of hav-

ing more than one car truck on the weigh rail

The maximum permissible length of a weigh

rail using two trips, as shown in Figure 2, de-
pends upon the extent to which the scale is in-
tended to accommodate cars of varying length.
mxecluding certain types of ore cars from con-
sideration which have.a very short overall wheel
‘base (on the order .of 20 feet from outside axle
to outside axle), almost every other conventional
Ireight car could be weéighed while coupled in a

70

76 bilization of the scale,

at any one time, and using a trip for operating

the scale recorder immediately adjacent to the

leaving end of the weigh rail, the maximum pos-
sible time is provided for the scale to stabilize
itself after receiving the car truck that is to be
weighed.

Since the speed at which the cars may be
weighed is limited by .the time required for.sta-
obviously maximum
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welighing speed is obtained by providing stabiliz-
ing time, as described above. By a multiple
draft weighing method and apparatus the speed
at which cars may be weighed is materially in-
creased over that permissible for conventional
single-draft weighing of freight ears coupled
and in motion. From what has been said, it is
apparent that a track scale having a weigh rail
length of substantially 12 feet 6 inches and sec-
tional capacities of 60 tons can, without the
use of a dead rail, accommodate all classes of
freight cars, with the exception of special ore
cars, and weigh them while coupled together
and in motion at a substantially greater speed
than heretofore possible. |

Furthermore, this type of weighing enables
uneven distribution of the car load cn the car
trucks to be discovered and avoids the possi-
bility of overloading any particular car axle or
journal.

For ore cars or any other type of car that
may have exceptionally short overall wheel base,
it has been found that a scale having weigh rail
length of less than substantially 10 feet, and
preferably having a length of substantially 8
feet 6 inches is the most desirable because it
prevents more than one truck of ore cars coupled
together from being on the weigh rail at any
one time. The 8 foot 6 inch length of the weigh
rail is based upon the fact that the distance B
(Figure 7) for most ore cars coupled together
is that amount. This length, however, may vary

considerably within the teachings of this inven-
tion.

Gravity weighing

In the gravity weighing of freight cars each
car after being loaded is put over the hump in
the classification yvard and made to travel by
gravity over the scale. The common practice
is to have a scale having a weigh rail long enough
to accommeodate both trucks of any car to be
weighed on the scale, and, in addition, the rail
must be long enough to permit the scale to be-
come stabilized after oth trucks of the car he-
ing weighed are on the scale. Hence, a car hav-
ing an overall wheel base of 40 feet might be
weighed on a track scale having a weigh rail
length of 50 feet allowing approximately 10 feet

for the scale to stabilize during the weighing op- °

eration. This is illustrated in Figure 3.

If a car is to be weighed having a length too
oreat for the particular scale, two-draft spot
weighing is used. This consists in moving one
truck of the car onto the weigh rail and weigh-
ing that truck and the locad which i carries
while the car is stationary, then moving the other
car truck onto the rail, stopping the car, and
then weighing that truck alone with the Ilcad
that it carries.

According to my invention, by using a shorter
track scale not only may I obtain many eccno-
mies in original cost, and cost of maintenance
angd operation, but I also achicve much greater
flexibility in the length and weight of car that
can be weighed on the scale.

Theoretically, a weigh rail of 5 feet 6§ inches
if used with scale mechanism that would provide
instantaneous weight indication and recording
would be satisfactory. Since scale mechanism of
this kind is not available, a longer weigh rail must
be used, and in general, the longer the weigh rail,
the greater the speed at which the car heing
weighed by the scale can be moved over the scale.
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By using two trips, one at, say, approximately 20
feet from the entering end of the scale, and
the other adjacent the leaving end, almost any
existing gravity scale can be converted to a multi~
ple draft motion weighing scale with the 20
foot trip being used to record the weight of the
front truck and the trip at the end of the scale
being used to record the weight of the rear truck.
This modification of existing scales would have
the advantage of enabliing the scale to handle
cars which heretofore have been too long for
the scale without resorting to multiple draft spot
weighing methods.

Since substantially all conventional freight
cars, with the exception of special classes of ore
cars, have not less than a 30 foot overall wheel
base (i. e. measured from outside axle to outside
axle), it follows (assuming 5 feet 6 inches bhe-
tween axle centers for each truck) that a scale
having a weigh rail 27 (Figure 4a) 24 feet 6 inches
in length would enable multiple draft gravity
weighing of substantially all conventional freight
cars exclusive of ore cars with the use of only one
trip mechanism 23 located at the leaving end
of the weigh rail, because with this length of
rail not more than one car truck could be on the

rail at any one time and maximum time would

he afforded for the scale to become stabilized aft-
er the truck was on the scale, therehy enabling
the cars to be moved over the scale at the great-
est possible speed, consistent with the response
of the weighing mechanism to loads imposed on
the scale.

In gravity weighing, it is customary toc pro-
vide spur tracks so that locomotives and other
heavy rolling stock need not pass over the scale,
so by providing a scale having a weigh rail not
more than approximately 24 feet 6 inches in
length, not more than one truck of substantially
any ccnventional freight car, exclusive of ore
cars, can be on the scale at any one time, and
the scale may have a correspondingly lower ca-
pacity than scales heretofore used for this pur-
pose. In other weoerds, the total capacity would
not have to he more than 60 tons, which means
that for a two-section scale each section would
not have to have a capacity of more than 30 tons.
Present scales used for gravity weighing may be
required to carry total loads up to twice these
amounts and must be made correspondingly larg-
er to carry these loads.

Although it is desirable to have the weigh rail
for gravity weighing as long as possible, con-
sistent with the limiting factors mentioned above
in order to enable the speed at which the cars are
moved over the scale to be as great as possible,
certain advantages are gained by having a weigh
rail the length of which is on the order of 18 feet
6 inches. With a weigh rail of this length and
scale capacity suitable for the purpose, the scale
may be used for either gravity weighing or the
weighing of cars in motion and coupnled togeth-
er. 'This is illustrated in Figure 4. The weigh
rail is indicated at 29 and has a trip 30 located
approximately 12 feet 6 inches from the enter-
ing end of the rail and another trip 3i located
adjacent to the leaving end of the rail. When
the scale is used for gravity weighing, the trip
30 is rendered inoperative and only the trip 31
is used, the weigh rail being short enough so that

only one truck can be on the weigh rail at one
time.

When the scale is used for multiple draft cou-

' pled and in motion weighing, the trip 30 is
78 used for weighing the rear truck of each car and
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the trin .31 for recording the weight of the front
truck of each car. Assuming, for example, that
the rear truck of car 32 is on the scale with
the cars moving in the direction indicated by
the arrow, when this truck reaches the trip 30,

the weight of this truck will be recorded. For
the rear truck to move off of the scale, it must,

move the six additional feet from the trip 30
to the leaving end of the weigh rail, plus 5 feet 6
inches for the rear wheel of that truck to get: off
of the rail, or a total of 11 feet 6 inches. While
this is taking place, the front truck of car 33
has moved upon the weigh rail and the front
wheel of that truck has moved 11 feet 6 inches
onto the weigh rail. There are still 7 feet for the
front truck of car 33 to travel before it reaches
the trip 31 and this is the same-distance that the
rear truck of car 32 had to travel after being
completely-on the weigh rail before reaching the
trip 30. Hence, in both cases, T feet of car travel
is provided for enabling the scale to stabilize.

Locomotive: scale:

Locomeoetive wheel load scales now used com-
prise a series of weigh rails separated by dead
rails for obtaining the static weights for each
of the wheel supports for the locomotive. The
scales are tremendously expensive and cumber-
some and the scales must be designed for the
particular type of locomotive to be weiched. A
scale of this type is diagrammatically shown in
Figure o, and for a more complete description of
conventional locomotive. wheel Toad scales, see
Railway Engineering and Maintenance Cyclope-
dia, 1942 Edition, published by Simmons-
Boardman Publishing Company, p. 714,

Since the principal purpose of weighing the
locomotive is to obtain the distribution of the
load on the driver wheels rather thian the total
weight of the locomotive, it is possible with my in-
vention to obtain this information, as well as the
total weight of the locomotive, by the use of scale
mechanism of far simpler construction than has
hitherto been used.. For example, instead of us-
ing the multiple scale arrangement shown in Fig-

ure 9, it is possible with my invention to employ

a weigh rail 34 of not more than approximately
5 feet in length, but in this case the weigh rails
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on opposite rails of the track are preferably, .

though not necessarily, connected to separate

scale mechanisms and recorders. By providing:

& trip 39 at the leaving end of each weigh rail,
each driver wheel as it passes over the scale will
actuate the recorder of its respective scale mech-
anism and record the weight imposed on the scale
by that wheel. |
the record tape then enables corrections- to- be
made in the distribution-of:the load:

The dynamic weighing- of- locomotives; first in
one direction and then in the other. gives addi-

The information furnished: by

00
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tional information, particularly concerning- the.

shifting  of load due to play of parts.
Theoretically, the weigh- rail- for a- locomotive

of this type need' be no- more: than the length

necessary to support a- single.driver- wheel, pos-

sibly two or three inches, but; since time. is- re-.

quired for scale. stabilization, a: length: of sub-
stantially no more than 5 feet.is desirable: be-
cause substantially all conventional freight:loco-
motives: have a. spacing of a: least-5 feet: hetween
driver axles. . |

Modification of existing scales

In Figures 8-13 inclusive-is shown a- conven-
tional four-section, three-span, 40-foot: scale
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70

75

- and

10

‘which has been modified to incorporate the teach-

ings of this invention. The parts of the original
scale which are not used as a part of the modified
scale are shown in dotted lines, while those. re-
tained are shown in full lines.

In this case the scale is one used for weighing
cars while in motion and coupled together and
comprises four sections 40, 41, 42 and 43 mounted
In a scale pit 44 and having a weigh bridge with
three spans, one indicated at 45 between the sec-
tions 40 and 41, another indicated at 46 between
the sections 41 and 42, and the third indicated at
41 between the sections 42 and 43. The weigh
rall originally extended from 48 to 49 and the
load was transferred from the weigh rail through
the three spans of the weigh bridge to the various
levers and connections constituting the scale
mechanism, These levers and connections in-
cluded a pair of main levers 50 and 31 at each
section (see- Figure 13), end extension levers 52
and 83 and middle extension levers 54 and 55,
which, together take the load from the main levers
and transmit it to the scale beam through a trans-

verse extension lever 57, beam rod 98, shelf lever
99 and scale beam connecting rod 60. Secale

‘mechanism of this type is well known and further

description is believed unnecessary, particularly
In view of the diagrammatic representation of
the scale mechanism in Figure 13.

‘When the entire 40-foot welgh rail was used,
the three components 61, 62 and 63 were each
supported on their respective spans of the weigh
bridge by rail chairs 64, as shown in the center
Span section. The dead rail track 65 which
crossed the scale was supported by transverse I
beams 66 anchored in the side walls of the scale
pit with cast iron blocks 67 interposed between

the I beams and the dead rail for supporting the
latter on the I beams.

In converting the scale to one embodying the
teachings of this invention, the rail chairg sSup-
porting the components 61 and 63 of the weigh
rail were removed and these rails are mounted
supported in the same manner as the dead
rail on the transverse I beams 66. Blocks 68 and
69 are placed under the end extension levers so
that the middle extension levers 94 and 55 receive
their entire loading from the center span or weigh
rail 62,

A deck 710 is customarily provided over the
scale.pit.and is supported by the-dead.rail I begms
66. For rigidity the two rarallel sides of the weigh
bridge are connected together by cross members
11 and connecting braces 95, as shown in Figures
10 and- 16. = .

The scale pit 44 has a neck or side extension 72
which receives the power end of the transverse
extension lever 57, as shown in Figures 11 and
12. The scale beam 13 of the scale is suitably
mounted above the neck T2 and the power end
14 of the scale beam is connected by a rod 715 to
automatic weight-indicatine and. recording ap-
paratus, designated 16 which includes a spring
counterpoise, not shown, and a dashpot 17, such,
for example, as the totalizing apparatus shown

in Page Patent No. 2,406.897. Weight-indicating

and recording mechanism of this type is well
known and is characterized by the fact that
when the trip associated with the weigh rail is
actuaved, the weight indicated by the- scale is

‘automatically printed upon a tape or card to

make a suitable record of the: weights being de-
termined. 'The following United States Letters

‘Patvent illustrate weight-indicating and record-
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ing mechanism of this type, including trips
operating the mechanism:

for

Amet 380,672 e Apr. 10, 1838
Amet 892,531 _ Nov. 6, 1838
Amet 413,880 _____._ e Oct. 26, 1839
Goetz 651,845 o June 19, 1900
Goetz 778,359 o Dec. 27, 1904
Goetz 946,600 __ o - Jan. 18, 1910

New scale construction

The enormous saving in cost of scale construc-
tion using my invention can he shown by referring
to Figures 15 and 16 which illustrate how a short
track scale may be built with simplified construc-
tion and relatively low capacity sections.

In this case the scale pit 18 is correspondingly
smaller, and, assuming a weigh rail 79 of say
19 feet 6 inches or thereabouts, the sectional ca-
pacity of each of the two sections 8 and 81 need
not exceed 60 tons and yet permit all classes of
rolling stock, including locomotives, to pass OVEY
the weigh rail without overloading the scale. The
ends of the approach track 82 are supported by
transverse T heams 83 anchored in the sides ol

the pit. The transverse I beams 84 which eX- :

tend across the pit between the rail chairs 85
are used merely to support the deck 86, and, as
compared with the transverse I beams ordinarily
used for supporting a dead rail, are much lighter
in section. |

Since each of the sections 89 and 81 need have
a sectional capacity of only 60 tons, their com-
ponents may be correspondingly lichter, and the
end extension levers 87 and 88 which transmit
the load from the main levers 89 and 90 of the
sections 80 and 81 to the transverse extension
lever 91 are likewise of lighter constructiion. Re-
duction of the pit size, elimination of middle ex-
tension levers, the main levers associated theve-
with, and two spans of the weigh bridge make
" for a ereat savings in initial cost of construc-
tion. The elimination of the dead rall and its
- support, switches, ete. provide added savings in
cost, to say nothing of the operaticnal savings
resulting from being akle to run a locomotive
gver the scale without dead rail switching.

Any kind of suitable trip mechanism, such as
indicated at 92, may be used adjacent the leaving

end of the weigh rail 79 and its actuation of the

“weight-recording apparatus is clearly disclosed
in the prior art patents, hereinbefore referred fto.

Totalizer

It is contemplated that the automatic weight-.

indicating and recording mechanism may include
means for recording not only the individual
weights of the car trucks passing over the scale
but also automatically add and record the com-

- bined weights of the two trucks constituting.

each car. This may be done by the use of any
suitable known totalizing device.

Alternately operable dual trip mechanism
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In the patents heretofore reiferred to for their .

disclosure of weight-indicating and recording

mechanism, cerfain trip mechanisms are shown,

some of which are adaptable to the purpoeses of
this invention. ¥or certain specific uses, how-

ever, I prefer to use dual trip mechanism, such .

a8 shown in ¥igures 17-19 inclusive.

In the embodiment of trip mechanism shown
in Figures 17 and 18, the alternating effective
trips 25 and 26 shown in Figure 2 may ke con-
‘nected to a pawl and ratchet mechanism, gener-
ally indicated 100, for operating the platen ham-
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line 111,
_engagement with the ratchet wheel and pins 118

mer (81 which records on tape (02 the scalc
marking on that portion of the scale wneel it

opposite the hammer {21.

The pawl and ratchet mechanism includes a
ratchet wheel {24 having eight ratchet teeth 160
on its periphery. The wheel is driven by dual
pawl mechanisms, one of which is actuated by
the pivoted trip 25 and the other by the pivoted
trip 26. The pawl mechanism cperated Dy uvhe
trip 26 drives the ratchet wheel in a counter-
clockwise direction and comprises an arm §us
having a pivoted pawl 107 yieldingly held in
engagement with the ratchet wheel 104 by &
spring 138, but limited in ifs movement by tiwe
spring 188 by a pin §9 so that the end of the
pawl normally just clears the low part oi tine
ratchet wheel while still engaging the teeth 1d5.
The arm 136 is connected to vhe trip 29 by any
suitable means, such as a link 189,

The pawl mechanism operated by the trip 49
drives the ratchet wheel in the same direction
and likewise comprises an arm {if§ carrying &
pivoted pawl (i1 held in engagement with the
ratchet wheel by a spring 112 but limited in its
movement by the spring {12 by a pin {{3 so that
the end of the pawl normally just clears the low
part of the ratchet wheel while still engaging the
teeth 105. The arm {i0 is connected to the rip
25 by a link or other connection {1{4.

The ratchet wheel 104 is fixedly mounted on a
shaft 115 and both are movable axially of the
shaft by a suitable bifurcated shifting lever, gen-
erally indicated {18, between two positions, one of
which is shown in Figure 18 in full lines, and the
other in dotted lines, as shown at 11, Duwring
the movement, the pawl-carrying arms {5 and
1{0 remain stationary. In the retracted or ful]
line position, pins 122 and 123 projecting laterally
from the face of the ratchet wheel opposite the
sixth and eighth teeth are adapted to sirike the
arm 120 of a bell crank lever 12! to drive the
hammer {01 into printing engagemsnt with the
dial wheel 193. It has been determined that waen
dual trip mechanism is to be used in thie manner
shown in Figure 2 for weighing cars coupled 1o~
gether and in motion, the weight on the scale
should be automatically recorded ior every sixXii
and eighth actuation of either of the two trips
25 and 26: and, since the trips 25 and 26 are eacn
operable to rotate the ratchet wheel one notci
when actuated, the pins {22 and 123 will eifect the
automatic recording of the weight on the scale
at the proper time.

Using the same scale for gravity weighing of

“uncoupled cars, it is desirable to usz only the

trip 26 located at the leaving end of the rail and
this is readily accomplished by shifting the lever
{16 to move the ratchet mechanism to its dotted

In this position the pawi i1 is out of

and 119 which are located opposite the second
and fourth teeth, respectively, of the ratchei

“wheel are brought into position where they 100

will actuate the printing arm {20, In this way
the mechanism has been converted to a two-cycle
single-trip device from a dual trip mechanism op-
erating on every sixth and eighth actuation of
either trip. |

The pin 113 holds the pawl 1 i1 in a sufficiently
retracted position so that on operating the lever
116 to move the ratchet mechanism to its full lins
position shown in Figure 18, the pawl (i1 will

clear the low portion of the wheel and fall into

proper engagement. |
In the embodiment of the invention shown In
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Figure 19, the dual trip mechanism is electrically
operated and comprises pawl and ratchet mech-
anism, generally designated (24, controlled by the
trip. 26 and pawl and ratchet mechanism 125 con-
trolled by the trip 25. Each pawl and ratchet
mechanism comprises a ratchet wheel {26 havine
four teeth on its periphery, as indicated at 1217,
and the ratchet wheels are rotated in a counter-
clockwise direction by an arm 128 carrying a

pivoted pawl 129 constantly urged into engage- ¢

ment with the ratchet wheel by a spring 130, The
arm 1s normally held in the position shown in
Figure 19 by a spring 13f and rotation of the
ratchet wheel is effected by a solenoid 132 asso-
ciated with each trip mechanism, which in turn
is connected by a jointed arm {33 to-the driving
arm 128 of the pawl and ratchet mechanism.
The pawl and ratchet 124 has a laterally ex-

1

tending pin 134 which is 180 degrees out of phase -

‘with a similar pin 135 ¢n the paw!l and ratchet -

125. A pair of swiiches 138 and {31 are op-
positely disposed about the shaft 138 which ro-
tatably supports the ratchet wheel of the mech-
anism [24 and a single switch £39 is associated

with the pawl and ratchet mechanism 125 in the ..

same position as the switeh 131. The switech arms
of these. switches are adapted to be engaged by
the pins 134 and {35 and closed temporarily while
the pin travels past the arm.

A. solenoid-operated platen hammer
mounted above the scale wheel 14§ which carries
suitably inked scale indicia on its periphery; so
that when the solenoid 142 is energized, the ham-
mer (40 is pressed against the wheel and a record

of the scale indicia opposite the rlaten hammer "

140 is recorded on the moving record tape (43,
The platen hammer 142 is normally held in raised
position by a spring i44.

‘The solenoids 132 which operate the paw! and
ratchet mechanisms are in parallel circuits and
elther may be energized whenever the triv mech-
anism associated therewith closes the contacts ag-
sociated with the particular trin. The contscts
for the trip 26 are indicated at 145 and those for
the trip 295 are indicated at {48. The switehes
136, 137 and 139 are connected on one side to a
lead 1471 and on the other side are connected
through the solenoid (42 to the. other side of the
line through conductor 148.

The single-pole double-throw switch 149 con-

nects one side of the line alternatively te switch
{36 or switch 139 for a purpose now to be de-
scribed.
- When the track scale is heing used for weighing
cars coubled together and in motion, the switch
arm, 180:0f the switch 149 is moved to:a, position
where 1t makes contact with lead 151 thereby
energizing switch 139 and rendering switch 136
inoperative. This means that on every fourth
sctuation of the trip 26, the pin #3484 will operate
the switch 137 thereby energizing the solenoid:
and likewise on every fourth actuation of the
trip 2%, the pin {5 will actuate the switch 139
and energize the solenoid 142 to record the weight
then on the scale. Since the pins 1234 and 125
are 180 degrees out of phase, the pawl and ratchet
mechanism (24, if set properly, will actuate the
weight recorder whenever the front wheel of the
rear truck of a car strikes the trip 2%, and, simi-
larly, the pawl and ratchet mechanism (25 will
operate the weight recorder whenever the front
wheel of the front truck of a car strikes the
trip 26.

When the scale mechanism is being used for
gravity weighing of uncoupled cars, it is desir-
able to have only the trip 26 operate the weight

148 is .
ot

actuation by a car wheel.
in the present embodiment of the invention by

14 |
recorder and this should beé done for each second
This is accomplished

throwing the switch 149 to cause the switech arm

13€ to be In contact with the lead 152, thereby

energizing the switch 1385 and deenergizing the
switch. 13%9. The pawl and ratchet mechanism
then becomes a two-cycle counter and the desired
result is effected.

Dejfinitions

Throughout the specification and claims it
should be understood that the expression “Con-

ventional Freigcht Car’ refers to commonly used

freight cars of the two-truck, four-wheels-per-
truck type used in the United States as shown
in Car Builders’ Cyclopedia, 1943 Bdition, pub-

lished by Simmons-Boardman Publishing Com-

pany, and similarly the expression “Conventicnal
Freight. I.ocomotive” refers to commonly used
freight. and switching lIocomotives used in the

United States: as shown in Locomotive Cyclopedia,

1944 Edition, published by Simmons-Boardman
Fublishing Company.

It should also be understood that the terms
“trip” and “trip mechanism’ should be given a

~ broad interpretation to include known equiva-

Ients of mechanical trip devices such. for ex-

ample, as inductive, photcelectric, and other
position-responsive devices. |
I claim:
1. A track scale for weighing freight cars of

- varying length and capacity while in motion and

60
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while coupled together, said scale comprising a

‘weigh rail, weight recording mechanism for in-
‘dicating the weight on the weigh rail at given

times, said weigh rail being of a length less than
the distance between the front wheel axes of

front and rear trucks of the shortest car being

weighed but sufficiently longer than a car truck

‘wheel base to permit the truck to be scale borne
‘a sufficient length of time to secure asccurate
‘welght, and means including a trip mechanism
‘responsive to the position of a car with respect
to the weigh rail and operatively connected to
- the weight recording mechanism, for actuating

said weight recording mechanism each time that

-a single car truck is scale borne.

2. A track scale according to claim 1 in which
the: Iength of the weigh rail is more than sub-
stantially 5-feet 6 inches and less than substan-
tially 31 feet 6 inches:

3. A scale according to claim 1 in which the

length of the- weigh rail is more than substan-

09 15 feet:

tially 5 feet 6 inches and less than substantially

4. A scale according to claim 1 in which the
length of the weigh rail is more than substan-
tially & feet 6 inches and less than substantially
15 feet, with the trip mechanism responsive to
the leading wheel of the truck on the scale
reaching a point substantially 12 feet 6 inches
from the entering end of the rail.

0. A track scale for weighing locomotives in
motion, said scale including a weigh rail, the
length of which is not substantially more than
o feet, whereby not more than one driver wheel
of a conventional freight locomotive can be on
the weigh rail at any given time, a weight re-
cording mechanism associated with said weigh
rail, and means including a trip mechanism re-
sponsive to the position of a locomotive with

- respect to the weigh rail, and operatively con-
- nected to said weight recording mechanism for

({1

actuating said weight recording mechanism each
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time that a locomotive wheel is alone on said

weigh rail.

6. A track scale for weighing freight cars of
varying length and capacity while in motion and
while coupled together in a train, said scale com-

prising -a weigh rail, weight recording mecha-

nism for indicating the weight on the weigh rail
at given times, and a trip associated with the
weigh rail and responsive to the position of the
car passing over the weigh rail, said trip being

operatively connected to the weight recording

mechanism and controlling operation thereof for
recording said weight when actuated by a car
passing over the weigh rail, said weigh rail hav-
ing a length small enough so that not more than
three driver wheels of a conventional freight
locomotive can be on the rail at any one time
nor more than one truck of any conventional
freicht car exclusive of ore cars whereby the
scale may be constructed with a maximum capac-
ity based upon one-half of the maximum weight
of any car being weighed, and the load imposed
by said three driver wheels.

7 A track scale in accordance with claim 6
in which the weigh rail is less than substantially
15 feet in length and in which the trip is located
adjacent to the leaving end of the weigh rail

8. A track scale for weighing freight cars of
varying length and capacity while in motion and
while coupled together, said scale comprising a
weigh rail, weight recording mechanism for indi-
catineg the weight on the weigh rail at given
times, said weigh rail being of a length less than
the distance between the front wheel axes of
front and rear trucks of the shortest car being
weiched but sufficiently longer than a car truck
wheel base to permit the truck to be scale borne
a sufficient length of time to secure accurate
weight, and means including alternately effec-
tive trips spaced longitudinally of the weigh rail,
and operatively connected to said weight record-
ing mechanism, for actuating said weight re-
cording mechanism each time that a single car
truck is scale borne, one of said trips being
actuated to effect recording of the front truck
of each car and the other trip being actuated
to effect recording of the rear truck of each car.

g A track scale in accordance with claim 8
in which the length of the weigh rail is more

than substantially b feet 6 inches and less than

cubstantially 31 feet 6 inches, and in which said

first mentioned trip is located adjacent to the
leaving end of the weigh rail and the second
mentioned trip is located not more than 15 feet
from the entering end of the weigh rail,

10. A track scale for weighing freight cars of
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varying length and capacity while in motion and
while coupled together, said scale comprising a
weigh rail, weight recording mechanism for indi-
cating the weight on the weigh rail at given
times, said weigh rail being of a length such
that each wheeled component of each car being
weighed will at some time be alone on the weigh
rail, and means including a trip mechanism re-
sponsive to the position of a car with respect 1o
the weigh rail and operatively connected to the
weieht recording mechanism for actuating said
weight recording mechanism each time that one
of said wheeled components is alone on the weigh
rail, said weigh rail being less than 15 feet In
length. |

11. A track scale for weighing freight cars of
varying length and capacity while in motion, said
scale comprising a weigh rail, weight recording
mechanism for indicating the weight on the
weigh rail at given times, said weigh rail being
of a length less than the distance between the
front wheel axes of front and rear trucks of the
sheortest car being weighed so that the capacity
of the gcale may be limited to less fthan the gross
weight of any car being weighed, and means in-
cluding a trip mechanism responsive to the
position of a car with respect to the weigh rail
and operatively connected to the weight record-
ing mechanism for actuating said weight record-
ing mechanism each time that a single car truck
is scale borne.

12. A track scale for weighing freight cars of
varying length and capacity while in motion, said
scale comprising a weigh rail, weight recording
mechanism for indicating the weight on the
weigh rail at given times, and means including
alternately effective trips spaced longitudinally
of the weigh rail and operatively connected to
said weight recording mechanism for actuating
said weight recording mechanisin each time that
a single car truck is scale borne, one of said trips
being actuated to effect recording of the front
truck of each car and the other trip being actu-
ated to effect recording of the rear truck of
each car.

HARRY MAYER.
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