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UNITED STATES PATENT OFFICE. 
EDWIN H. MESSITER, OF BROOKLYN, NEW YORK, ASSIGNOR. To ELECTRIC WEIGHING 

COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK. 
DUPLEX. WEIGHER 

1,163,678. 
Application filed February 7, 1914. 

To all thom, it may concern: 
Be it known that I, EDWIN H. MESSITER, 

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 I 
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 down a pivoted arm 18, 
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a part 19 of which is adapted to raise the 
cam lever and to maintain it in its raised or 
actuating position. 55 
A coal car is shown at 20 the contents of 

which may be dumped through a chute 21 
into the conveyer buckets. 

22 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 boilers is shown in Fig. 
at 30, 3i and 32 above which are chutes 

25, 26 and 27 through which coal from the 
conveyer may be discharged into their re 
Spective boiler's. 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 
42 which is fulcrumed at 43 and on one part 
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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 95 
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 4S 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 genei'ates is proportional to 
the rate of speed of the conveyer. The re 
sistance 47 and an electric meter 49 are in a 
circuit, which is closed across the ai'nature 
of the dynamo. This a:'i'angement is such 
that the meter is actuated at a rate propor 
tional to the Weight of the buckets on the 
rail section 40, and in preportion to the rate 
at which the buckets move across the rail 
section. This then gives a convenient and 
accurate means of Weighing the conveyei at 
one part of its path of travel. 
So far as the present invention is con 

cerned any other desired form of continu 
ous weigher mechanism may be used, but 
have shown and described the kind of 
weigher which actually use as i believe 
it to be the most accurate and most conven 
ient arrangement available for this purpose. 
At another part of the path of travel of 

the conveyer, a part of its supporting 
track 14 is replaced by a track Section 50 
suspended from pivoted level's 51 which 
are connected with a scale beam 52 which 
is arranged in the mainine: ai'eady de 
scribed to vary the amount of a l'esistance 
57 in circuit with a dynamo 58 and a meter 
59. This meter is ai'ranged as is the other 
one, to be actuated in propolition to the 
Weight of the load which it measures and 
in proportion to the 'ate of movement of 
the load, which in this case is the weight 
of the buckets and the Interial, if any, in 
them, as they pass over the rail section 50. 
The electric metei's shown are of the 'o- 

tary type and each may if desired, be pro 
vided v, th a register. In the specific em 
bodiment of my invention which is shown, 
each meter is a ranged momentarily to close. 
two local circuits during each of its revolu 
tions. Associated with meter 49 is a battery 
60 one terminal of which is connected with 
the shaft of the meter and its other termi 
nal is connected with the windings of two 
electirolmagne: s 61, 62. These magnet wind 
ings are also connected with stationary coin 
tacts within the meter and the ineter mecha 
nism is such that during a revolution of its 
shaft a circuit is momentarily closed 
through winding of magnet (31 and another 
circuit is momentarily closed through wind 
ing of magnet 62 so that these magnets are 
alternately energized. 
When magnet (31 is energized it pulls its 

armature 63 to the left. This is connected 
as shown in Fig. 4 to tilt a vacuum tube 6-4 
into such a position as to cause a Sinail body 
of mercury 65 to move to the right and to 
close a circuit between two terminals at (36. 
When magnet, 62 is energized the amature 
63 is pulled over to the right. This tilts 
the mercury tube the opposite Way, breaks 
the connection between the terminals 66 and 
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makes a connection between &eriniinals 67 
near the other end of the tube. Similar con 
tacts at 68 and 69 are alternately connected 
and disconnected by a similar elay arrange 
nenä actuated by the meter 53. 
in the systein which is illustrated in Fig. 

1, a number of 'egister's ai'e show in in out 
Biline which aire ilustrated inoire in detail in 
Figs. 2 and 3. Each of these registe's com 
prises aim electro-magne{70 which Éhrough its 
1'mature and a p a will and I';ttchet mechanisinin 

is adapted to tui'in a shaft 2 in a clock 
wise directien ; aid an electromagnet 73 
which thirough : pavl and i'atchet inecht 
inism 74 is adapted to turn the shaft 2 ii. 
the opposite direction. The shaft 2 is coil 
necied by a train of gearing 75 to turn a 
set of register disks (3 intermittently in a 
well know in inaniae]'. 
According to iny inventiol, the t \vo Veigh 
'S actuate any oine registe' in opposite di - 

Thus if the weight passing over 
Section 4.0 is equal to the weight, pin SS 

· section 5i) ay one of the rag 
is com:nected with the {YY o weigh 

li's will be equially actuated in opposite di'ec 
tions, so that the positions of its disks (3 
will not change. It if the weight assing 
over the ti'aci. Secti :S iai) that 
passing over tieck 6 30. je di fierence 
between these weights will be registered on 
the instituiment which is coinnected with the 

is provided at the ch" te 21 ; 
}’ 81 at ühe bªcket tip o yei: the asli 

bin; and other's 82.83, S4 and 85 at the trips 
:abo`y°e the coali biln :alin dl ä;ibOy"e !boi!ei?s; NOS. 3, 
2 and 1 respectively. One tellminal S of 
a battery 86 is connected with one of the 
terminals of each of the cer actuating 
maginets stica as 70 and 3. The other ter 
minal of this battery is connected with one 
of the 'elay contacts at 66, (3 and 6S, 39. 
The other' relay contacts at 36, 37 are con 
nected by condictor's 38 with the lower left 
hand contact of each of the switches 80, 81, 
82, S3, S-i, and 85. ne otheir l’ela’y contacts 
at (38, (39 ai'e connected by conductor's 89 
with the lower right hand contact of each 
of these switches. 

if it is desi:'ed to me: St Li'e the amont of 
coal delivered from the car 20, the Switch 80 
is closed. This switch comprises a contact 
G, which is conjected at (a? with one of the 
a citiating nagnets in 'egiste: 90, and is 
adapted to coipei'ate with the lower left 
hand contact of the switch; and another 
contact () which is connected at l’ with the 
other actuating magnet of the Sanhe register. 
The loaded buckets passing over track Sec 

tion 50 will by the mechanisms which have 
been described, cause intermittent energiza 
tion of the right hand actuating magnet of 
register 90 at a frequency proportional to 
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the weight of the loaded buckets and to the 
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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 
???s: 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 

22, the switch 82 is closed, and its contacts 
at c and d, connected at 0' and d 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 e is connected at 
e' with the left hand actuating magnet 73 
of register 92 instead of to the right hand 
actuating magnet, as in the other cases, and 

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 is 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. But 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. 

2. In combination with an endless con 
eyer, two mechanically independent weigh 

el's 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 weigher's 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 
legistering 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. In combination with an endless con 
veyer, two weighers in different parts there 

95 

00 
of, two meters each arranged to be actuated 
by one of the weighers, an electro-mag 
netically actuated registering instrument, 
circuits therefor and means actuated by the 
meters for controlling said circuits. 

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 circuit, a plurality of electro 
magnetically actuated registering instru 
ments, circuits therefor and Switches in said 
circuits arranged to connect the circuits of 
any of said instruments with both of said 
meter's. 

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 resistance 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 therefor connected with both of said 
nameterS. 

12. In combination with an endless con 
eyer, 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 metel 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 
said 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 
different 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 
oth of the Weighers. 
15. In combination With an endless con 

Veyer, a dumping device, two Weighers in 
diffel'ent 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 
weighel's 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 
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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 vith an endless con 
Yeyer, 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 
Weighel's and means for actuating one of 
the dumping devices and connecting One of 
said instruments with both of the Weigher's. 

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 
device, two weighel's in different parts of the 
conveye', a plurality of 'egisteiling inst]'ll 
ments each arranged to be actuated by both 
of the weigher's and means associated with 
said actuating mechanisms whereby when One 
of theim is actuated. One of said instruments 
is connected with both of the weighes's. 

19. In combination vith an endless con 
Yeye!", a plurality of dumping devices in 
different parts thereof, an actuating Jiech 
anism for each dumping device, two Weigh 
ei's in different parts of the conveyer, a plu 
rality of electro-magnetically actuated regis 
tering instruments, circuits therefoi', means 
actuated by the Weighei's for controlling said 
circuits, and switches operatively associated 
with said actuating mechanisms each a 1'- 
langed to he closed when its respective mech 
anism is adjusted into operative position to 
thereby connect the circuits of one of said 
instruments with both of the weighers. 

20. 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 alia, two weighel's in different parts of 
the conveyei', two metel's each all ranged to 
le actuated by one of the weighel's and com 
prising neans for intelimittently closing an 
electric circuit, a plurality of electro-imag 
netically actuated registering instruments 
and circuits therefoi', each of said switches 
being a '1'anged to connect the circuits of one 
Of Said instruments with both of the meters 
When the actuating arm with which it is 
asSociated. is moved to bring its respective 
dumping device into operative position. 

21. In combination with an endless com 
veyer, a plurality of dumping devices in dif 
ferent parts thereof. an actuating mech 
anism for each dumping device comprising 
an actulating a iºm, a switch associated with 
said ailm. two weigher mechanisms in differ 
ent paits of the conveyer each comprising a 
dynamo connected to be driven by the con 
veyel, a dynamo circuit, and a resistance 
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and an electric meter in the dynamo circuit, respective dumping device into operative 10 
said meters being arranged to intermittently position. 
close the electric circuits, a plurality of elec- In witness whereof, I have hereunto set 
tro-magnetically actuated registering instru- my hand this 2nd day of February, in the 
ments and circuits therefor, each of Said year 1914. 
switches being arranged to connect the cir- EDWIN H. MESSITER, 
cuits of one of said instruments with both Witnesses: 
of the meters when the actuating arm with R. J. DEARBORN, 
which it is associated, is moved to bring its GEORGE P. FALL. 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D.C.' 


