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To all whom it may concern !

Be it known that I, Epwix H. MzussITer,
a citizen of the United States, and a resident
of Brooklyn, county of Kings, and State of
New York, have invented certain new and
useful Improvements in Duplex Weighers,
of which the following is a specification,
reference being had to the accompanying
drawings, forming a part thereof.

My invention relates to weighers for trav-
eling conveyers and its object is to provide
a simple arrangement by means of which
the weight of the load carried by such a
conveyer may be measured accurately.

More specifically the invention relates to
the provision of weighing apparatus at two
parts of an endless conveyer with means for
obtaining a common reading therefrom.

Other objects will appear in the following
specification in which I will describe my in-
vention and the novel features of which T
will set forth in claims.

Referring to the drawings, Figure 1 is a
diagrammatic representation of an endless
traveling conveyer of the bucket type with
my invention applied thereto. Figs. 2 and
3 ‘are respectively a front elevation and a
plan view of an electric magnetically actu-
ated register which may be used in carrying
out the invention. In Fig. 4 is shown in ele-
vation, partly in section, a relay such as may
be used for controlling the circuits of the
registers. Fig. 5 shows a bucket tripping
cam lever and circuit closer which may be
used in such an installation as that shown in
Fig. 1.

Like characters of reference designate
corresponding parts in all the figures.

10 designates an endless conveyer of the
bucket type which comprises a plurality of
links 11 pivotally supporting the buckets 12,
rollers 13, supporting rails 14 and pulleys
15, at least one of which is power driven to
move the conveyer.

On the sides of the buckets are cams 16
and at suitable intervals pivoted cam levers
17 are provided for the purpose of tilting
the buckets by engagement with the cams
thereon to cause the buckets to successively
discharge their contents at desired points.
These cam levers may be raised into active
position by pulling dewn a pivoted arm 18,

Specification of Letters Patent.

Serial No. 817,108,

a part 19 of which is adapted to raise the
cam lever and to maintain 1t in its raised or
actuating position.

A coal car is shown at 20 the contents of
which may be dumped through a chute 21
into the conveyer buckets.

92 is a coal storage bin into which coal
from the conveyer may be dumped through
a chute 23 or from which coal may be dis-
charged onto the conveyer through a
chute 24.

A bank of three hoilers is shown in Fig.
1 at 80, 31 and 32 above which are chutes
25, 26 and 27 through which coal from the
conveyer may be discharged into their re-
spective boilers. Below the boilers are ash
chutes 33, 34, 35 through which ashes from
the boilers may be discharged onto the con-
veyer.

36 is another chute through which ashes
from the conveyer may be discharged into
an ash receptacle 37. A discharge spout 38
is provided near the base of this receptacle

through which ashes may be discharged into "

a car standing in the position of the car 20.

The foregoing brief description outlines
such a conveyer arrangement as might be
installed in a power plant. It has been se-

“lected as illustrative of an installation with

which the present invention may be used ad-
vantageously.

According to the embodiment of my in-
vention which is shown in the drawings, a
part of the track 14 is removed and replaced
by a track section 40 which is suspended
from pivoted levers 41. The free ends of
these levers are connected with a scale beam
49 which is fulecrumed at 43 and on one part

)aténted Dec. 14,1915,
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of which is a balance weight 44. From the -

other end of the scale beam is suspended a
plunger 45 which is adapted to be depressed
into a receptacle 46 by the weight of the
buckets 12 and the material, if any, therein
as they pass over the rail section 40. The
movement of the plunger causes the height
of a body of mercury to change to vary the
amount of a resistance 47 in proportion to
the load on the track section 40.

A dynamo 48 is arranged to be driven at

a speed proportional to that of the con-
veyer, as for example being driven from a
pulley on the shaft of one of the conveyer
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pulleys 15. This dynamo is so wound that

the voltage it Om'r'ate is proportional to
I FEY

the rate oi Spwd ci the conve yer i hﬂ re-

sistance 47 and an electric meter 49 ave in a
cirenit Whlch is closed across the ar mature
of the dym_n o. This arrvangement is such

that the meter is act aue& at & rate propor-
tional to the nght of the buckets cn the
rail section 40, and in preportion to the rate
at which the buckets move across the raii
section. This then gives a convenient :md
accurate means of weighing the conveyer a
one part of 1ts path of trav el

So far as the present invention is con-
cerned, any cther desired form of cothinu-
ous “'eloher mechanism may be used, but I
have shown and described ‘he I nd of
weigher Which I actually use as I believe
it to be the most accurate and most conven-
lent arrangement available for th‘s purpose.

At mlpthe‘w part of the m\‘h of travel of
the conveyer, a part of its supporting
track 14 1s 161)1&0"& by a track section 50
suspended from pivoted ]vm-s 51 which
are connected with a scale Leam 52 which

is arranged in the manner already de-
scribed to vary the amounnt of a resistance

57 in civeuit with a ds viamo 58 and a meter

59, This meter is :‘."rapo ed as is the other
one, to be actuated in propoirtion to the

weight of the load which it measuves and
in proportion to the rate of movement of
the load, which in this case is the weight
of the buckets and the material, if any, in
them, as thev pass over the rail section 50.

The electric meters shown are of the ro-
tary type and each may 1J desived, be pro-
vided viith a register. In the specific em-
bodimient of my “invention which is shown,
each meter ig arranged moments
two local circuits dmmc each of its 1‘@'0111-
tions. Associated with meter 49 is a hatter;
60 one terminal of which is connected \Vlth
the shaft of the meter aud its other termi-
nal is connected with the windings of two
electromagnets 61, 62 mag: net wind-
ings are also connected with sta tionary con-
tacts within the meter and il

and the meaer mecha-
nism 1s such that during a revelution of its
o

These

shatt a circuit is momentarily closed
through winding of magnet 61 and another

circuit is momentarily closed through wind-
ing of magnet 62 so that these magnets are
alternately energized.
When magnet 61 is energized it pulls its
armature 63 to the left. This is connected
as shown in Iig. 4 to tilt a vacuum tube 64
into such a position as to cause a small body
of mercury 65 to move to the vight and to
close a circuit between two terminals at G6.
When magnet 62 is enex QMGJ the armature
63 1is puHed over tc the vight. This tilts
the mercury tube the omosme way, breaks
the connection between the terminals 66 and

rily to close

conn’ui\)r b“i

gtween ferminals 67
other end of the tu

Similar con-

tacts 2t 68 and 69 ave alternutely connecte
and disconnected by a simila velay m‘“moe-
ment sctuated by the meter 59
In the ¢ ich 1g illustrated in Fig.
vs are shown in out-

detail in

1, a number of regi ers.
] whi i more in

figs. 2 and weh of these registers com-
prises an et 70 which through its
armature anc and vatchet mechanism
71 ig ad: 0 a shaft 72 in a clock-
wise direc on; and an s‘i(g romagnet 73

which tmmg atchet mecha-
nigm 74 is adapted to t the shaft 72 in
£t 72 1s coul-

the opposite diz £t 72

necied by a train o (5 to hurn a
set of register du mittently in a
well 1 DOWN inanie

Ac 1, the two weigh-
ers rny one register in opposite di-
ocilons Jl\ub i# ‘Lhe wmght passing over
tr L0 1 the weight pass-
1 1y one of the rag-
1 i f‘h/—\» two weigh-

Crs % site direc-
tiCl disks T6
will passing
over wan thab
passi ‘
betw
the i
two weghe

A gwitch QO provided at the chute 213
another 81 at uh bucket trip over the
bw,aﬂoﬂn"VSZKSE 4 and 85 at y
apove the COul bin aund above boiles
2 and 1 respectively. One termina
a bnttery 86 is conile cted with one
tozmmnls of each of the register
magnets such as 70 and 73. The other ter-

1ets g
minal of i s battery is connected
of the relay Cont:‘czs at

et

The other velay contacts at ’30 87 ave con-
nected by ¢ "ﬂdl ctovs 88 with the lower left

h:md contact of each of the switches 80, 81,
ru, 83, 84 and 85. The other relav contacts
at 68, 69 ave comlﬁctcr’- by conductors %9
with t 1e 1ot right hand contact of each
of thego switches.

Tt it is desived to measure the amc
coal delivered from the ear 20, the switch §
is clogsed. This gwitch comp dses a contac
@ which is connected st ¢ with one of Lhe
actuating magnets in ister £0, and is
adapted to cofiperate with the lower loft
hand contact of the switch; and another
contact b Which s connected at b’ with he
other pcmauno magneé of the same register.

Wer

nint of

}'/\(

The ] adnm buckets 3 passing over track sec-
tion 50 will | by the 1 '\dwm"m% which h

the mechanis h have

been described, cause intermittent enevgiza-

tion of the right 1 and actuating magnet of
register 90 at a frequency proportmnﬂ to

80

Se
<

95

100

110

115



1,163,678
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rate of their movement over the track sec-
tion 50.  This magnet will actuate the reg-
ister disks in a positive direction—that is
in a direction to cause these disks to show
an increasing figure.

Assuming that the coal has been dumped
from the buckets before they reach the track
section 40,—which would always be the
case in the normal operation of the con-
veyer plant,—the weight of the buckets and
of any odd pieces of coal which may have
remained in them will cause intermittent
energization of the actuating magnet 73 of
register 90 which is a negative direction or
aﬁlainst the operation of magnet 70. The
effect of the magnet 70 will be to register
the gross weight of the buckets and the coal
in them, and the effect of the magnet 73
will be to deduct the actual tare, that is the
weight of the buckets and their connected
parts and the weight of any undelivered
coal in them. Consequently, the register
90 will register accurately the total amount
of coal taken into the plant.

When the coal is discharged into the bin
292, the switch 82 is closed, and its contacts
at ¢ and d, connected at ¢" and 4’ with the
actuating magnets in register 91 and oper-
ating in the manner before described will
cause this register to show the weight of
coal delivered to the coal bin. In a similar
manner, switch 83 which is connected with
register 93 will cause the latter to register
the weight of coal delivered to boiler No.
3; switch 84 and register 94 will cause the
weight of coal delivered to boiler No. 2 to
be shown, and switch 85 and register 95
will register the weight of coal delivered to
boiler No. 1.

I have also shown a means for weighing
the ashes as they are delivered through
chutes 33, 34 or 35 into the conveyer buckets
and dumped therefrom through chute 36

into the ash bin 37. In this case the switch

81 is closed and its contact ¢ is connected at
¢/ with the left hand actuating magnet 73
of register 92 instead of to the right hand
actuating magnet, as in the other cases, and
its contact f is connected with the right
hand actuating magnet. This is because in
this case the weight passing over the track
section 40 is the gross and that passing over
track section 50 1s the tare.

The plant illustrated to show the opera-
tion of my invention is selected only as an
example of one of the uses to which it may
be put and one in which its advantages are
apparent. DBut it is illustrative only as the
invention is limited only by the restrictions
in the claims, and is obviously applicable to
other kinds of plants and other uses.

What I claim is:

1, In combination with an endless con-

veyer, two mechanically independent weigh-
ers in different parts thereof, and means for
obtaining  a resultant reading from said
weighers.

9. In combination with an endless con-
veyer, two mechanically independent weigh-
ers in different parts thereof, and a regis-
tering instrument connected with and ac-
tuated by both of said weighers. -

3. In combination with an endless con-
veyer, two weighers in different parts there-
of, and a registering instrument connected
with both of the weighers and arranged to
be actuated in one direction by one of the
weighers and in the opposite direction by
the other weigher. ‘ ‘

4. In combination with an endless con-
veyer, two weighers in different parts there-
of, two meters each arranged to be actuated
by one of the weighers, and a registering in-
strument connected with both of said meters.

5. In combination with an endless con-
veyer, two weighers in different parts there-
of, two meters each arranged to be actuated
by one of the weighers and a plurality of
registering instruments each arranged to be
connected with both of said meters.

6. In combination with an endless con-
veyer, two weighers in different parts there-
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of, two meters each arranged to be actuated -

by one of the weighers, a plurality of reg-
istering instruments and means for connect-

ing any of said instruments with both of the

meters.
7. ITn combination with an endless con-
veyer, two weighers in different parts there-

95

100

of, two meters each arranged to be actuated -

by one of the weighers, an electro-mag-
netically actuated registering instrument,
cireuits therefor and means actuated by the
meters for controlling said cireuits,

8. In combination with an endless con-
veyer, two weighers in different parts there-
of, two meters each arranged to be actuated
by one of the weighers, a plurality of elec-
tro-magnetically actuated registering in-

struments, circuits therefor, means actuated

by the meters for controlling said circuits
and switches for connecting the circuits of
any desired instrument with said meter actu-
ated means.

9. In combination with an endless con-
veyer, two weighers in different parts there-
of, two electric meters each arranged to be
actuated by one of said weighers and each
comprising means for intermittently closing
an electric circuit, an electro - magnetically
actuated registering instrument and circuits
therefor connected with both of said meters.

10. In combination with an endless con-
veyer, two weighers in different parts there-
of, two electric meters each arranged to be
actuated by one of said weighers and each

“comprising means for intermittently closing
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an electric cireuit, a plurality of electro-
magnetically actuated registering instru-
ments, circuits therefor and switches in said
cireuits arranged to connect the circuits of
any of said instruments with both of said
meters.

11. In combination with an endless con-
veyer, two weighing mechanisms in different
parts thereof, each comprising a dynamo
connected to be driven by the conveyer, a
dynamo circuit, and a vesistance and an
electric meter in the dynamo circuit, said
meters being arranged to intermittently close
the electric circuits, and electro-magnetically
actuated registering instruments and cir-
cuits thevefor connected with both of said
meters.

12. In combination with an endless con-
veyer, two weighing mechanisms in different
parts thereof each comprising a dynamo
connected to be driven by the conveyer, a
dynamo circuit, and a resistance and an
electric meter in the dynamo circuit, said
meters being arranged to intermittently
close the electric circuits, a plurality of elec-
tro-magnetically actuated registering in-
struments, circuits therefor, and switches in
sald circuits arranged to connect the cir-
cuits of any of said instruments with both
of said meters.

13. In combination with an endless con-
veyer, a dumping device, two weighers in
ditferent parts of the conveyer, means for
obtaining a resultant reading from said
weighers and means connected with said
dumping device for connecting said means
for obtaining a reading with both of the
weighers.

4. In combination with an endless con-
veyer, a dumping device, two weighers in
different parts of the conveyer, a registering
instrument arranged to be actuated in one
direction by one of the weighers and in the
opposite direction by the other weigher
and means for actuating the dumping de-
vice and connecting said instrument with
both of the weighers.

15. In combination with an endless con-
veyer, a dumping device, two weighers in
different parts of the conveyer, a registering
instrument arranged to be actuated in one
direction by one of the weighers and in the
opposite direction by the other weigher, and
means for actuating the dumping device
and connecting said instrument with both
of said weighers.

16. In combination with an endless con-
veyer, an adjustable dumping device adapt-
ed to discharge into the conveyer, two
weighers in different parts of the conveyer,
an electro-magnetically actuated registering
instrument oppositely responsive to the re-
spective weighers, circuits for the instru-
ment and a switch in said circuits opera-

1,163,678

tively associated with the dumping device
arranged to connect said circuits with said
instrument when the dumping device is ad-
justed to operative position.

17. In combination with an endless con-
veyer, a plurality of dumping devices adapt-
ed to discharge into different parts thereof,
two weighers in different parts of the con-
veyer, a plurality of registering instruments
each arranged to be actuated by both of the
weighers and means for actuating one of
the dumping devices and connecting one of
said instruments with both of the weighers.

18. In combination with an endless con-
veyer, a plurality of dumping devices adapt-
ed to discharge into different parts thereof,
an actuating mechanism for each dumping
deviece, two weighers in different parts of the
conveyer, a plurality of registering instru-
ments each arranged to be actuated by hoth
of the weighers and means assoclated with
said actuating mechanisms whereby when one
of them is actuated, cne of said instruments
is connected with both of the weighers.

19. In combination with an endless con-
vever, a plurality of dumping devices in
different parts thereof, an actuating mech-
anisim for each dumping device, two weigh-
ers in different parts of the conveyer, a plu-
rality of electro-magnetically actuated regis-
tering instruments, circuits therefor, means
actuated by the weighers for controlling said
cirenits, and switches operatively associated
with said actuating mechanisms each ar-
ranged to be closed when its vespective mech-
anisin 1s adjusted into operative position to
thereby connect the ecircuits of one of said
ingtruments with both of the weighers.

20. In combination with an endless con-
veyer, a plurality of duwmping devices in dif-
ferent parts thereof, an actuating mech-
anism for each dumping device comprising
an actuating arm, a switch associated with
sald arm, two weighers in different parts of
the conveyer, two meters each arranged to
e actuated by one of the weighers and com-
prising means for interinittently closing an
electric cirenit, a plurality of electro-mag-
netically actuated registering instruments
and circuits thevefor, each of said switches
being avranged to connect the circuits of one
of sald instruments with both of the meters
when the actuating arm with which it is
asscclated, is moved to bring its respective
dumping device into operative position.

21. In combination with an endless con-
veyer, a plurality of dumping devices in dif-
ferent parts thereof, an actuating mech-
anism for each dumping device comprising
an actuating arm, a switch associated with
said arm. two weigher mechanisms in differ-
ent parts of the conveyer each comprising a
dynamo connected to be driven by the con-
veyer, a dynamo circuit, and a resistance
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and an electric meter in the dynamo circuit,
said meters being arranged to intermittently
close the electric circuits, a plurality of elec-
tro-magnetically actuated registering instru-
ments and circuits therefor, each of said
switches being arranged to connect the cir-
cuits of one of said instruments with both
of the meters when the actuating arm with
which it is associated, is moved to bring its

S

respective dumping device into operative 10

position.
In witness whereof, I have hereunto set
my hand this 2nd day of February, in the

year 1914.
EDWIN H. MESSITER.
Witnesses:
R. J. DEARBORN,
Grorge P. FarL.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”



