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19 Claims. 

This invention relates to the transmission of 
information from a sending station to a remote 
receiving station and to the indicating of said 
information at said receiving station. An ob 
ject of the invention is the provision of novel 
and effective means whereby different kinds of 
information may be transmitted over a single 
line to a receiver. Another object comprises the 
provision of means for sending different kinds 
of information, in combination with means op 
erating to establish different cyclical periods for 
the respective kinds of information to be trans 
mitted. - 

The invention further comprises provisions for 
enabling the transmission of one kind of in 
formation to be completed if, at the time a 
cyclical period assigned to another kind of in 
formation is established, the transmission of the 
first mentioned information has not been com 
pleted. In this connection means are also pro 
vided for preventing the transmission of one 
kind of information while another kind is being 
transmitted. Another object is to provide means 
for indicating to an operator the establishing of 
the respective periods for transmission of the 
different kinds of information. 
A further object is the provision of means for 

effectively supervising the continuity and condi 
tion of the transmission line and for providing 
an indication if failure of said line should oc 
C. 
Another feature of the invention resides in 

the provision of novel receiving means, including 
novel apparatus for recording the types of in 
formation transmitted. Included in this phase 
of the invention are novel provisions for driving 
a recording chart in either of opposite direc 
tions, for maintaining appropriate tension on 
the chart for bringing fresh portions of a chart 
into record-receiving position, and for effecting 
orientation of charts at different receiving sta 
tions. 
More Specific features of the invention com 

prise novel provisions whereby changes in the 
average prices of a group of stocks, bonds, or 
other commodities, may be automatically re 
produced graphically in response to the setting 
up at a transmitting station, of values corre 
sponding to changes in the prices of individual 
commodities of the group. The invention pro 
vides a continuous record throughout each trad 
ing period of the average prices of the group of 
commodities, and also includes provisions for 
recording indications of volumes of sales of com 
modities in juxtaposition to the recorded 
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averages, so that an observer may be apprised 
continuously of the trend of the market. 
A further feature of the invention resides in 

novel and efficient means for correlating the 
transmission of averages and volumes, enabling 
each to be transmitted at given times over the 
transmitting line without interference with the 
other. Novel means for transmitting impulses 
to the average recorder upon the accumulation 
of a predetermined change in average, while ex 
cluding changes below a predetermined amount, 
are also provided. 

Further features of the invention will be de 
scribed in the specification and pointed out in 
the appended claim.S. 

In the accompanying drawings: 
Fig. 1 is a wiring diagram showing connections 

at the central transmitting station for sending 
signals in accordance with our invention. 

Fig. 2 is a wiring diagram showing Connections 
at a receiving station adapted to respond to 
signals from the transmitting station. 

Fig. 3 is a plan view, with parts broken away, 
of an embodiment of our invention for the trans 
mission of averageS. 

Fig. 4 is a longitudinal vertical section taken 
on line 4-4 of Fig. 3. - 

Fig. 5 is a transverse vertical Section on an en 
larged scale taken on line 5-5 of Fig. 3. In this 
view the push button 3 of the stock counter is 
shown depressed. 

Fig. 6 is a horizontal sectional detail view on 
line 6-6 of Fig. 5. 

Fig. 7 is a detail view showing the push button 
of Figure 5 released and in normal position. 

Fig. 8 is a detail view showing the interlocking 
magnet and associated parts of Fig. 5 viewed 
from the bottom. 

Fig. 9 is a longitudinal sectional detail view 
on an enlarged scale taken on line 9-9 of Figure 
3, showing the parts for transmitting average 
impulses. 

Fig. 10 is a view in side elevation, partly in 
section, taken on line O-O of Figure 9. 

Fig. 11 is a longitudinal sectional detail view 
of an enlarged scale, taken on line - of 
Fig. 3, showing the parts for operating the 
polarity switch at the average transmitter. 

Fig. 12 is a view in side elevation, taken on 
line 2-2 of Fig. 11. 

Fig. 13 is a bottom plan view, taken on line 
f3 - 3 of Fig. 11. - 

Fig. 14 is a diagrammatic view illustrating a 
plurality of receiver units in circuit with the 
transmission line. 
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Fig. 15 is a diagram showing the application 

of alternating current to a receiving station. 
Fig. 16 is a front elevation partly in section of 

recorder apparatus, embodying our invention. 
Fig. 16' is a view of a detail pertaining to the 

control of the volume tape. 
Fig. 17 is a rear elevation partly in section of 

said apparatus. 
Fig. 18 is a left side elevation of the recorder 

apparatus. - 

Fig. 19 is a right side elevation of the recorder 
apparatuS. 

Fig. 20 is a top plan view of the pen carriage. 
Fig. 21 is a bottom plan view of the pen car 

riage. 
Fig. 22 is a side elevation of the upper portion 

of the carriage mechanism. 
Fig. 23 is a diagrammatic view showing the 

average tape and associated parts. 
Fig. 24 is a side elevation partly in section of 

the average motor. 
Fig. 25 is a side elevation partly in section of 

the Volume motor. 
Fig. 26 is a rear elevation of the carriage mech 

anism. 
Fig. 27 is a rear elevation of the average motor 

With driving pawl 82 shown in section. 
Fig. 28 is a horizontal sectional view on line 

28-28 of Fig. 27. 
Fig. 29 is a horizontal sectional view on line 

29-29 of Fig. 16. 
'Fig. 30 is a view in horizontal section, on line 

30-30 of Fig. 16, through mechanism driven by 
the Volume motor and through mechanism driven 
by the time motor. 

Fig. 31 is a view in elevation, showing the vol 
ume motor looking from the right side of Fig 
ure 25. 

Fig. 31A is a horizontal section on lines 
3d-34a of Fig. 31. 

Fig. 32 is a perspective view showing the re 
corder cabinet With parts of the casing broken 
aWay. 

Fig. 33 is a plan view of the voiume transmitter 
With parts in Section. 

Fig. 34 is a vertical sectional view on lines 
34-34 of Fig. 33. 

Fig. 35 is a vertical sectional view on lines 
35-35 of Fig. 34. 

Fig. 36 is a vertical sectional view on lines 
36-36 of Fig. 34. 

The average transmitter 
The average transmitter 0 (Figures 3-13) 

comprises a given number of counters each of : 
which may be of the well known Weeder type, 
and each serving to indicate the present value 
of one of a selected group of stocks. The lowest 
indication on each counter may conveniently be 
chosen as 43 of a dollar. 
Each of the stock counters is provided with 

a gear 2 and a push button 3. Depression of 
the button 3 engages an intermediate gear 4, 
associated with the particular counter, with the 
gear 2 of said counter. This may be conven 
iently accomplished as follows: 
The intermediate gear 4 of each counter is 

mounted on a shaft 5 (Figures 3 and 5) slid 
ably supported in a bracket 16. A spring it, 
positioned between one end of said bracket and 
a collar 8 on said shaft f5 normally maintains 
the shaft 5 retracted, with the gear 4 out of 
mesh with the associated gear 2 of the counter. 
At its end opposite the gear 4, shaft 5 is adapt 
ed to be engaged by a stud 9 on a bail 20 piv 
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2,244,665 
oted at 2 to a suitable bracket 22. Normally, 
under the action of the spring 7, the shaft 
and bail 20 occupy the positions shown in Fig. 7. 
The bail 20 is suitably connected with the push 
button 3, as by a pin. 23, so that when said 
push button is depressed, said bail is rocked from 
the position shown in Figure 7 to that shown in 
Figure 5, with consequent pushing of the shaft 
f5 by stud fS into the Figure 5 position, wherein 
gear 4 is brought into mesh with the counter 
gear 2. A collar 24 on shaft 5 may be pro 
vided to limit the extent of movement of said 
shaft 5 by engagement with bracket f6, as 
shown in Figure 5. Upon release of push but 
ton f3 by the operator, the compressed spring 

restores the shaft 5, bail 20, and gear 4 
to their normal positions, with gear 4 disen 
gaged from gear 2. A spring 2" which bears 
against gear 2 prevents the latter from over 
running or being turned accidentally. 

Extending across the transmitter O and trans 
versely to the counters is a main operating 
shaft 25, to which is attached a disk 26 having 
a handle 26, outside the transmitter casing 27. 
The main operating shaft 25 is shown as having 
secured thereto a plurality of bevel pinions 28, 
each of Which meshes with a corresponding bevel 
pinion 29 pinned to a corresponding shaft 30, 
Each shaft 30, as shown in Fig. 5, is mounted 
in a suitable bracket 3 and has secured thereto 
a pinion 3', which meshes with a gear 32 se 
cured to a shaft 33. Each shaft 33 extends lon 
gitudinally of the transmitter casing and coop 
erates with a plurality of stock counters. Thus, 
as shown in Figure 3, the shaft 33 nearest the 
handle 26 has fastened thereto a pinion 34 which 
is in constant mesh with the gears 4 of the 
pair of counters revealed by the broken away 
top plate of the transmitter nearest the shaft 
25. If now the button 3 associated with either 
of these counters is depressed, the corresponding 
gear 4 is shifted, as above described, into en 
gagement with gear 2 of said counter, while re 
maining in mesh with the gear 34 of the shaft 
33, as shown in connection with the counter bear 
ing the reading 124.00 in Fig. 3. Then, upon 
turning the handle 26 in either direction through 
a given extent, the aforesaid counter gear f2 
is rotated through a corresponding extent and 
direction, correspondingly operating said counter. 
The shaft 33 is also provided with similar gears 
34 Fig. 3 for similarly operating the pairs of 
counte's shown to the left of the counters near 

Since the construction em 
ployed in conjunction with shaft 33 and the oth 
ers of Said counters is the same as that above 
described, it need not be here repeated. The 
Second shaft 33, adjacent the shaft 33 specifi 
cally described above, is likewise provided with 
gears 34 for operating associated pairs of count 
ers in the same manner as hereinbefore described. 
The third shaft 33 is shown cooperating with 
a Single set of counters instead of with pairs of 
counters on opposite sides of said shaft, but, as 
Will be apparent, the operation of the counters 
from the gears 34 on said third shaft 33 is ac 
complished in the same manner as described 
above, i. e., by simply depressing the push but 
tOn 3 associated with the appropriate counter 
and turning the handle 26 in the desired direc 
tion and through the desired extent. 
In the embodiment of the invention here spe 

cifically described it is assumed that twenty-five 
individual stock counters t are present, only 
fifteen, however, being actually shown in Fig. 3. 
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As there shown, three longitudinal rows of count 
ers are shown, five counters in each row. Two 
other longitudinal rows of five counters in each 
row are present but not shown, between the lines 
designating broken away portions of the trans 
mitter. Of course, it is obvious that any de 
sired number of stock counters may be utilized 
and that the invention is not restricted to any 
particular number of such counters. 
A Weeder type counter 36 (Fig. 3) is operated 

by the main shaft 25 to exhibit the average of 
the indications appearing at any one time on the 
group of stock counters . This average in 
dicating counter may be operated in any suit 
able manner from shaft 25 for example, as foll 
lows: 
A shaft connected by a suitable coupling 38 

to the shaft of counter 36 has fast thereto a 
pinion 39 which meshes with a pinion 40 meshing 
in turn with a gear 32 rotatable with the bevel 
pinion 29 which meshes with the bevel pinion 28 
on the end of shaft 25 opposite from the end 
which carries the handle 26. Pinion 40 may 
conveniently be mounted on a shaft 4 slidable 
in a bracket 42 so that when desired the pinion 

may be moved out of mesh with gear 32 and 
pinion 9, and the counter 36 operated manually 
to any desired setting. Normally, however, the 
pinion 4 is in mesh with pinion 39 and gear 2, 
as shown in Fig. 3. A spring 4 normally main 
tains shaft 4 and pinion 40 in said operative 
position. 
The ratio of the gearing 39, 40, 32 is so chosen 

that, assuming twenty-five stock counters f, one 
complete rotation of handle 26 and operating 
shaft 2 will rotate shaft 37, together with the 
shaft of counter 36, through one-half a revolu 
tion. One complete rotation of shaft 25 changes 
the reading on the selected individual stock 
counter by 6 of a dollar. A change of 4 of a 
dollar in any one of the individual stock counters 

changes the average of the group of 25 stocks 
by .125 divided by 25, or .005 dollar, or, in other 
Words, by one half cent. The lowest order wheel 
of each counter turns through eight steps to 
complete a revolution, and in completing the 
revolution, turns its next higher order wheel 
through is of a revolution, said next higher order 
wheel in completing a revolution also turning its 
adjacent higher order wheel through of a 
revolution, as is well known in the art. The 
counter B, however, operates entirely on the 
decimal system, its reading exhibiting dollars and 
decimal fractions thereof. With the gearing 
above referred to, turning of shaft 2 through 
one complete rotation in either direction, cor 
responding to a change of 4 in the reading of 
any one stock, turns the shaft 37 and the lowest 
order wheel of counter through one-half a 
revolution, said lowest order wheel of counter 8B 
indicating mills. It will thus be evident that 
counter 3, upon any operation of shaft 25 in 
accordance with change of reading in any one 
stock, is operating to show the average of the 
group of 2 stocks resulting from said change. 
An impulse is sent from the average trans 

mitter to the average recorder whenever the aver 
age of the group of stocks changes a prede 
termined amount. In the present embodiment 
the impulse is sent whenever the group average 
changes by two cents. For transmitting such im 
pulse the main shaft 25 drives pinion 31 (Fig. 9) 
on the middle shaft 30. Pinion 31' meshes with 
gear 2 secured to an extension 3' of the middle 
shaft , which extension also has secured there 
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3 
to an arm 47. Bracket 47' supports the end of 
said extension. Journaled for rotation. On the 
shaft 3' is a disk 48 having a pin 49 adapted to 
be contacted by the aforesaid arm 4. Disk 48 
is provided with a notch 50. Contacts 5, 52 are 
carried by leaf springs 54, 53, respectively, and 
are normally held separated through the engage 
ment of studs of leaf 54 with the periphery of disk 
48. Disk 48 is made from insulating material. 
When, however, notch 50 of disk 48 comes op 
posite the stud 55, the spring 54 is released and 
brings contact 5 into engagement with contact 
52 with resultant closing of a circuit whereby an 
impulse is sent to the average recorder. 

In the present embodiment the gearing be 
tween main shaft 25 and shaft 33 is in a ratio 
of four to one; four rotations of shaft 25 being 
required for one rotation of shaft 33. Thus, for 
each complete rotation of shaft 25 arm 4 moves 
through 90'. Assuming that a given rotation of 
shaft 25 has operated the disk 48 through a step 
wherein contacts 5 and 52 are closed to send an 
impulse, no further closing of contacts 5 and 52 
will take place until during the fourth revolu 
tion of shaft 25 in he same direction or the 
fourth revolution of said shaft in the opposite 
direction. It may be observed, at this point, that 
in each of the four positions of the disk 48, cor 
responding to normal or home position of shaft 
25, the contacts 5, 52 are separated, these con 
tacts being closed only momentarily during the 
travel of disk 4 from one of its four positions to 
the next, i. e., during the passage of the notc 
50 past the stud 56. 

If it be now assumed that the notch 50 of disk 
48 passes by the stud 55 with consequent sending 
of an impulse from contacts 5, 52, during the 
turning of shaft 25 through a given revolution, at 
the end of said revolution of shaft 25 Said notch 
50 has passed completely by the stud 55. By way 
of a specific example, assume that disk 48 has 
turned in a clockwise direction into the position 
shown in Fig. 10. During the rotation of shaft 
25, in which said disk 48 was turned clockwise 
into the Fig. 10 position, the notch 50 has passed 
over the stud 55 with consequent sending of an 
impulse through contacts 5 and 52. The arm 
47 is now in engagement with one side of the pin 
49 on disk 48. Another impulse will not be sent 
from contacts 5 and 52 until the arm 4 turns 
through the last 90 step of a complete revolution 
clockwise, or through the last 90 step of a com 
plete revolution counter-clockwise. If, with the 
parts in Fig. 10 position above noted, the arm 47 
turns counterclockwise, it will not move disk 48 
until it engages the opposite side of the pin 49. 
This it will do when it has completed its third 
step of 90° rotation, so that during its fourth 90° 
step counter-clockwise it will, through the pin 49, 
turn the disk 4 to bring the notch 50 from the 
position shown in Fig. 10 counter-clockwise to a 
position 90° from that shown in Fig. 10, during 
which movement the notch 50 has passed over 
the stud 55 and another impulse has been sent. 
If, with the parts in the position shown in Fig. 10, 
the arm 47 is moved clockwise, it remains in en 
gagement with the pin 49, carrying the disk 48 
with it, and during the fourth 90 step of clock 
wise movement from the Fig. 10 position, the 
notch 5 of said disk is passed over the stud 55 
and an impulse is sent. It will be seen that it is 
in the final 90 step of rotation of arm 47 to com 
plete a revolution in either direction that the 
next impulse is sent. Movement of said arm 
through a less amount in either direction will not 

  



4 
bring the notch 50 over the stud 55. Thus, for 
changes in the group average of less than two 
cents in the embodiment here shown, the con 
tacts 5, 52 remain separated, and will not be 
engaged to send an impulse until a change in the 
group average amounting to two cents is accumu 
lated. Upon the accumulation of a change in the 
group average amounting to two cents, the afore 
said contacts close momentarily during the rota 
tion of disk 48 to send an impulse. The arm 47 
is of sufficient width as indicated in Figure 10 
that, in moving from one side to the other of the 
pin 49, said arm will pass through three steps. In 
other words, if arm 47 is in engagement with One 
side of pin 49 and is moved in a direction away 
from said side of the pin, said arm will engage 
the opposite side of the pin at the end of the 
third 90° step of movement of said arm, and will, 
in its fourth step of movement in said direction, 
move the disk 48 through 90°. A spring arm 48' 
bears continually against the periphery of disk 
48 to insure holding the latter in the position to 
which it has been Set. 
Means are provided for controlling the polarity 

of the impulse sent by closure of contacts 5, 52 
depending upon the direction of rotation of the 
shaft 25, For this purpose, there is provided a 
polarity switch 56 of any suitable or conventional 
construction, Such as a double-pole double-throw 
switch as shown diagrammatically in Fig. 1. 
When in the position shown in Fig. 1, switch 56 
determines that the impulse shall be positive, 
and when in its other position, Said Switch deter 
mines that said impulse shall be negative. For 
controlling the operation of said switch in ac 
cordance with the direction of rotation of Shaft 
25, said shaft has fixed thereto a pair of cams 
57, 58 (Figs. 11, 12, and 13). The switch 56 has 
pivotally connected thereto two arms 60 and 6. 
One arm 60 has a finger 60' adapted to be en 
gaged by the shoulder 58 of cam 58. The oppo 
site arm 6 has a finger 6' for engagement with 
a shoulder 57 of cam 57. The cam shoulders 57, 
58' face in opposite directions. Assuming now 
that shaft 25 is turned counter-clockwise, as 
viewed in Figure 11, the shoulder of can 58 will 
act upon finger 60 of arm 6 to thereby throw 
the switch 56 into a reversed polarity position. 
Continued counter-clock Wise rotation of Shaft, 25 
will not affect the setting of the switch 56, since : 
the latter has been thrown by cam 58 to a posi 
tion out of the range of action of Said cam. 
The arms 60, 6 rest upon fingers 62, 63, respec 

tively of a leaf spring 64. The hub 59, which car 
ries the cams 57, 58 and is pinned to shaft 25, 
limits the upward movement of arms 60, 6 in the 
different positions of switch 56. In this connec 
tion, arm 60, which is shorter than arm 6 , is 
shown provided with an extension 60' riveted to 
said arm and adapted to bear against the bottom 
of said hub. The throwing of switch 56 to its re 
versed polarity position by cam 58, as above de 
scribed, brings finger 6' of said bail into position 
for Operation by shoulder 57 of can 57 when 
the shaft is turned clockwise. However, contin 
lued counter-clockwise rotation of shaft 25 and 
can 57 will have no effect upon theswitch 56, since 
the cam shoulder 57' is then not rotating in such 
direction as to actuate the finger 6?. Should the 
shaft 25 thereafter be rotated clockwise, the cam 
shoulder 57 will act through finger 6' to throw 
the Switch 56 back to its position shown in Fig. 11, 
wherein the polarity corresponding to clockwise 
rotation of shaft 25 is established. Finger 6' is 
now out of the range of action of cam 57, but 
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finger 60' is brought into position for operation 
by cam shoulder 58 upon counter-clockwise ro 
tation of shaft 25. 
The proportions of cams 57, 58 and width of 

the notch 50 are so selected, that the operation of 
the cams is completed before the notch 50 is en 
gaged by the stud 55. This is done, for the pur 
pose of sending the impulse only after proper 
polarity is established. 
The main shaft 25 is normally locked against 

rotation. When in its normal or home position 
by means of a pivoted latch 64 engaging a notch 
65 in a disk 66 secured on said shaft as shown on 
Figs. 5 and 8. Latch 64' is carried by the pivoted 
arnature 67 of electromagnet 68. The latter is 
normally energized but under certain conditions, 
described later on, may be de-energized by de 
pressing any of the individual stock counter push 
buttons 3. As noted in Figure 5, each push 
button 3 is adapted upon depression to engage 
a stud 69 made of insulation material, of a leaf 
Spring 70 carrying a contact 7 normally en 
gaged by the contact 72. Upon depression of 
any push button 3 the latter engages stud 69 
and Separates contact from contact 2, as 
shown in Figure 5, thereby under certain condi 
tions, described later on, breaking the circuit 
through the magnet 68, whereupon a contact 
spring 606 connected to the armature 67, retracts 
the latter and withdraws latch 64’ from engage 
ment With notch 65. 
Magnet 68 is also energized, despite the de 

preSSion of any push button f3, during the 
periods in Which Volumes are being transmitted 
to the recorder, as Will be hereinafter described. 

The Olume transmitter 

For transmitting volume indications, means 
Such as shown in Figures 33-36 may be employed. 
This apparatus is mounted in a suitable case 75 
and comprises a main operating shaft 6 having 
secured thereto outside the case a disk 77 carry 
ing a handle 78. Shaft 76 may conveniently be 
mounted in brackets 79, 80 secured to the bottom 
of the casing 75. 
Said shaft has secured thereto a worm 8 which 

meshes With a Worm. Wheel 82 secured to a shaft, 
83 rotatably mounted in brackets 84, 85. Shaft 
83 also has secured thereto a gear wheel 86 and 
has loosely mounted thereon a gear wheel 87 pro 
Wided With a hub 88 to which is Secured a disk 
630 made of insulating material and carrying a 
pair of teeth 63 f (see Figs. 1 and 34) and a series 
of teeth 632 spaced from said teeth 63. 

Pivotally mounted at 89 on a stationary arm 
90 secured to the bracket 85 is a frame 9 to 
Which is pivotally connected a stem 92 of insu 
lating material carrying a push button 622. 
Push button 622 projects through an opening in 
the top plate of Casing 75. At its lower end stem 
92 extends through a bracket 93. A spring 94 
positioned between said bracket 93 and a collar 
95 on stem 92 normally maintains said stem and 
push button projected upwardly into the position 
shown in Figures 34 and 36. When push button 
622 is depressed, the frame 9 is rocked down 
Wardly and brings a pinion 96, carried by said 
frame, into mesh with the previously mentioned 
gears 86 and 87. Upon then rotating the handle 
78 the shafts 76 and 83, together with the gear 
wheel 86 are rotated, and, through pinion 96, this 
rotation is transmitted to gear 87 and disk 630. 
Disk 630 is Secured by Screws 9 to a disk 98 fixed 
to a shaft 99 which is rotatably mounted in a 
plate 100 secured to a bracket f O. A torsion 
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spring 102 is secured at one end to said shaft 99 
and at its other end to said plate 100, and is 
wound during the turning of said shaft and disk 
98 with disk 530. Disk 98 has secured to its 
periphery a drum 03 bearing numerals visible 
through an opening 75 shown in the top plate of 
the casing 75 (Fig. 34). Having depressed the 
push button 622 aforesaid, the operator turns the 
handle clockwise until the numeral on disk 
03, which corresponds to the volume which it is 

desired to transmit, appears through the opening 
75' in the top of the casing. Thereupon the op 
erator ceases turning the handle 78 and releases 
the push button 622. Spring 94 thereupon re 
turns push button 622 to its normal position, 
raising the frame 9 and disengaging pinion 96 
from gears 86, 87. Spring O2 now returns shaft 
99, disk 98, drum 03, and disk 630 to the normal 
or zero position of the latter, Push button 622, 
when depressed, engages a contact 623 with a 
contact 624 and also engages a contact 682 with 
a contact 683, the purpose of which will be later 
described. Depression of said push button 622 
and lowering of frame 9 also moves downwardly 
the pair of contacts 628, 629 carried by said 
frame, so that contact 629 is brought into posi 
tion for operation by the teeth 63, 632 on the 
disk 630, whereby, in the rotation of said disk, 
said contact 629 is engaged with contact 628 each 
time that a tooth on said disk operates Said con 
tact 629. A spring O4 carried by frame 9 is in 
constant engagement with pinion 96 and main 
tains the teeth of said pinion aligned with those 
of the gear wheels 86, 87. 

Having transmitted the desired Volume, the 
operator completes a rotation of handle 78 into 
the normal position of said handle and shaft 76, 
at which time a notch 05 in a disk secured to 
said shaft is engaged by a roller 06 and an arm 
O pivotally mounted in casing 75 (Fig. 36) and 

urged by a spring 08 into engagement with said 
notch. At the time when roller 06 engages 
notch 05, a notch 09 in a disk 627 Secured to 
the opposite end of shaft 6 is engaged by a pin 

0 on an arm 626 integral with the armature. 
of a magnet 625 in the casing 75. Said arma 
ture and arm 626 are normally spring urged into 
the position shown in Figure 35, wherein said pin 

0 engages said notch 09 to thereby lock the 
shaft 76 in its normal position. To unlock the 
shaft 76, magnet 625 must be energized, which 
is accomplished by depression of push button 622 
at certain times, as will be hereinafter described. 
A light 68 in casing 5 is illuminated whenever 
magnet 625 is energized, and is visible through an : 
opening in the top plate of said casing, indicating 
that the volume transmitter is unlocked. 

The receiving apparatus 
The apparatus which receives the impulses 

from the average and volume transmitters and 
which records averages and volumes is shown 
in Figures 16-32, inclusive. This apparatus, in 
cludes a chart 50 which is threaded from a 
supply roller 5 over a driving roller 52 (see 
Figures 16, 17, and 23) thence upwardly over 
a roller 53 and downwardly over the face of 
the receiving apparatus around roller 54, thence 
upwardly around driving roller 55 and down 
wardly to the storage roller 56. 
The supply roller 5 is suitably mounted be 

tween sides 5, 58, of a suitable frame work. 
As shown, said roller is Supported at one end 
by a pin 59 projecting from a screw 60 and 
entering into an opening in the end of Said roll 
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er. At its other end, said roller has a projection 
6 which receives an end of a shaft 62 mount 
ed in side piece 58. Projection f6 is slotted 
to receive a pin 63 or said shaft 62, so that 
turning of shaft 62 will correspondingly turn 
the roller 5. Storage roller 56 is mounted in 
the same way as the supply roller 5. Roller 
52 is provided with teeth 64 at its opposite 
ends, which teeth engage perforations in the 
edges of chart 50 for driving the latter. Said 
roller 52 is mounted securely on a shaft 65 of 
a gear 66, which shaft passes through the 
frame 58. At its opposite end roller 52 is 
mounted in frame 5. Roller 55 is mounted 
in the same way as roller 52 and is likewise 
provided with teeth at its opposite ends for 
engaging said perforations at the edges of the 
chart 50. A gear 67 is secured to a shaft (68 
on which roller 55 is mounted Securely. If de 
sired, one of the end or tooth-carrying portions 
of 64’ of each of the rollers 52, 55, may be 
mounted for slight axial movement with respect 
to the body portions of said rollers. Thus, as 
illustrated in Figure 16, in connection with roll 
er 55, one end portion may be separated from 
the body portion of the roller and slidable with 
respect thereto along shaft 68. A screw 55' 
is threaded into the end 55' of the body por 
tion of roller 55, and also extends through the 
end portion 64’ of said roller, said end portion 
being slidable on the body of said screw be 
tween the head and the threaded end thereof. 
Compensation is thereby made for varying widths 
of the chart under different humidity conditions. 
Roller 54 is mounted in any convenient way 
between frame pieces 57, 58, as, for example, 
through extensions 68 (Fig. 26) of screws 69 
mounted in said frame pieces. The mounting for 
roller 53, Figure 16, may conveniently comprise 
a hood or shell 70 (Figs. 16 and 18), the cylin 
drical ends of which are rotatably mounted in 
the aforesaid side frame pieces 57, 58. Pro 
jections fif' from screws 7 passing through 
the ends of said hood 70 extend into opposite 
ends of the roller 53. Between said ends the 
hood is cpen or cut away so that it extends only 
around a portion of the circumference of the 
roller and permits the chart to be readily passed 
around the roller 53. Preferably, the projec 
tions 7 on which roller 53 is rotatably mount 
ed, are off-set from the centers of the end pieces 
of the hood TO. Each of said end pieces has 
secured thereto a weighted arm T2 (Figs. 18 
and 19), whereby said end pieces through said 
pins. ' and roller 53 maintain the chart 50 
under the desired tension at all times. 

It will be seen that when rollers 52, 55 are 
turned in the directions of the arrows shown 
diagrammatically in Fig. 23, the chart 50 is fed 
from the roller 5 under roller 52 over roller 
53 downwardly over the face of the receiving 

apparatus, thence over roller 54, over roller 
55, and down onto roller 56. If said rollers 

f52, 55 are rotated respectively in the opposite 
directions from those indicated by the arrows 
in Fig. 23, chart 50 will be fed from roller 56 
upwardly across the face of the receiving appa 
ratus and on' to roller 5. In this connection 
means are provided for maintaining constant 
tensioning of the chart in both directions. While 
tensioning means, such as springs or any other 
Suitable or known construction may be em 
ployed, We have shown for this purpose a cord 
3 (Figs. 17 and 23) which is secured at one 

end to a spool 74, secured to the shaft 62 
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which rotates with roller 5. Said cold ex 
tends downwardly and is attached at its other 
end to spool 75 which is secured to rotate with 
roller 56. A wheel 76 (Figs, 32 and 23) is 
mounted in the loop provided by cord 73 be 
tween spools 14, and 75, said wheel being 
suitably weighted by weight 77 carried by arms 

8 pivotally carried by said wheel 76. With 
this arrangement it will be seen that owing to 
the weight 77 the cord 73 tends constantly to 
rotate spool 74 and roller 5 clockwise, as 
shown in Fig. 23, and constantly tends to turn 
spool 75 and roller (56 also clockwise. If now 
rollers 52 and 55 are rotated to move the chart 
downwardly between rollers 53, 54, the chart 
will be drawn off roller 5, rotating said roller 
against the downward pull of string 73. At the 
same time the weight 77 acts to turn the spool 
f5 and roll 56 clockwise, as viewed in Figure 
23, to wind tightly thereon the amount of chart 
fed off from the roller 5. Similarly, if rollers 
52, 55 are rotated in such direction as to feed 
the chart upwardly from roller. 56 to roller 

, 53, the chart is removed from roller 56, ro 
tating said roller against the action of weight 
fill, while at the same time said weight, through 
Cord 73, tends to rotate spool T4 and roller 5 
clockwise (Fig. 23) to feed on to roller f 5 the 

- amount of chart which is fed off from roller 
56. The length of cord 73, should, of course, 
be so chosen that the weight f is free at all 
times to exert the above described tensioning ef 
fect throughout the operation with the length of 
tape employed. 

For driving the rollers 52, 53 to shift the 
chart 50 in either direction the following means 
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may be provided: Referring to Figures 17, 24, 
and 27 reference numeral 463 designates a mag 
net forming part of the average motor and which 
is adapted through Suitable connections to cause 
the actuation of the rollers above described. 
Said magnet may conveniently be fastened on 
an extension 93 of an intermediate frame piece 
93, which, together with a similar frame piece 
94, is secured to upper and lower brackets 
330, 33, mounted on back frame piece 332 of the 
receiver apparatus. Said back piece extends from 
frame member 57 to member 58, and also from 
bottom frame piece 333 to upper frame piece 334. 
Magnet 463 is adapted to receive impulses from 
the contacts 5, 52 of the average transmitter 
to cause the chart 50 to be stepped through dis 
tances corresponding to the number of impulses 
from said contacts. In Figure 24 the parts asso 
ciated with magnet 463 are shown in the po 
sition which they assume when said magnet is 
de-energized. Armature 79 of said magnet is 
pivoted at 80 to stationary frame piece 80', 
said armature forming part of a vertically ex 
tending arm 8 which, at its upper end, pivotally 
carries a pawl 82. A spring 83 connects said 
pawl with an extension 84 of said arm 8. Arm 
8 and armature 79 are normally maintained 

in the position shown in Figure 24 by Spring 85 
connected at one end to said arm, and at the 
other to arm f 86 secured by a screw 86 to ex 
tension 80' of frame piece 93. A tail 86' of 
arm 86 bears against the pivot pin 80 of arma 
ture 79. Through slot 86'' the arm 86 may 
be adjusted on the extension 80' retained in its 
adjusted position by screw 86'. If, now, magnet 
463 is energized, armature 79 is attracted to 
magnet 463 and the arm 8 is thrown to the 
right in Fig. 24, storing energy in spring f85. 
Pawl 82 is thereby carried to the right Suffi 
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ciently to engage the teeth of ratchet wheel 8 
immediately to the right of the tooth shown en 
gaged by said pawl in Fig. 24. Now, when the 
impulse through magnet 463 terminates, spring 
85 restores arm 8 and armature f l 9 into the 

position shown in Fig. 24, and pawl 82 moves to 
the left, rotating ratchet wheel 87 through one 
step. At the end of this movement pawl 82 en 
gages a stationary block 88 locking the ratchet 
wheel against rotation beyond said step. A 
spring detent 89 engages the teeth of ratchet 
wheel 87 to prevent reverse rotation of the lat 
ter. Ratchet wheel 87 is secured to gears 90, 
9 which are fastened to hub 92 rotatably 
mounted between intermediate frame members 
93, i94 (Fig. 27). Thus, the gears 90 and 9 . 
rotate with the ratchet wheel 87. Gear 90 
normally meshes with pinion 95 fixed on shaft 
f 96 and mounted in said frame pieces 93, 94. 
Pinion 95 is in constant engagement with a 
gear 96 secured to shaft 97 rotatable in frame 
piece 93 and connected by a suitable joint 98 
with a shaft f 99 mounted in frame piece 58 
and having Secured to its end beyond said frame 
a gear 200 (Figs. 17 and 19). The latter meshes 
with an intermediate gear 20 which in turn 
meshes with both of the gears 66, -67 previ 
ously described as secured to the respective rollers 
52, 55. It will thus be seen that with the 

parts as shown in Figure 27, upon each operation 
of the ratchet wheel 87 following an impulse 
through magnet 463, motion will be transmitted 
in one direction to the gear 20 by way of gear 
90, pinion 95, gear 96, shafts 97 and 99, 
and gear 200. Gears 66 and 67 and rollers 
52, 55 are thereby turned in such direction as 
to feed the chart f 50 downwardly across the 
face of the receiving apparatus. The average 
recording pen 292 (Figs. 16, 18, and 19) is moved 
at a constant rate from left to right (Fig. 16) by 
a constant speed motor, as will be later described, 
but does not move vertically. Downward move 
ment of the chart 50 with respect to said pon 
corresponds to an increase in the average and 
results in a vertical mark on the chart corre 
Sponding in extent With the change in average 
which in turni corresponds to the number of im 
pulses received from transmitter cratacts 51, 52. 
To indicate a decrease in the average, the chart 
f 50 is moved upwardly with respect to pen 202. 
For this purpose, when the polarity switch 56 
of the transmitter is in a position corresponding 
to rotation of shaft 25 in a direction correspond 
ing to a decreased value, an impulse from trans 
mitter contacts 5, 52 energizes magnets 463 
and 469, through connections which will be later 
described. Magnet 469 is shown mounted on a 
frame piece f 93' secured to frame piece 93. 
When magnet 463 (Figures 17, 24 and 27) is en 
ergized it attracts its armature 79 pivoted at 
80. At the same time, magnet 469 attracts the 
armature 203. Said armature carries an arm 
205 which at its lower end bears against one 
end of shaft 96', the latter being slidably mount 
ed in the frames f$3, 94, and having secured 
thereto the pinion f 95 previously described. Pin 
ion 95 is shifted by operation of armature 203 
and arm 205 to bring pinion 95 out of engage 
ment with gear 90 and into engagement with 
a pinion 206, rotatably mounted on frame 94 and 
constantly meshing with gear 9. Now, upon 
cessation of said transmitter impulse from con 
tacts 5, 52, ratchet wheel 87 is turned as above 
described, but pinion 95 is now turned in the 
reverse direction from that previously described, 
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since it receives notion from the ratchet wheel 
through gear 9 and intermediate pinion 206. 
Thereby, gear 96, shafts f 97, f 99 and gears 200 
and 20 are rotated reversely from their previous 
direction, turning gears 66, 67 (Fig. 19) and 
rollers 52 and 55 in such direction as to shift 
the chart 50 upwardly with respect to pen 202. 
When magnet 469 is de-energized, a spring 207 
(Fig. 27) which acts upon pivotally mounted arm 
208 bearing against the opposite end of shaft 
96' restores said shaft into the position shown 

in Figure 27, with pinion 95 out of mesh with 
pinion 206 and again engaged with gear 90. 
The chart 50 (Fig. 16) is provided with heavy 

lines 209 corresponding to dollar indications and 
with intermediate lines 20 representing ten-cent 
values. Numerals indicating the values repre 
sented by the lines 20 may be provided as 
indicated ln Fig. 16. A series of counters 2, 
22 and 23 are mounted on the framework at 
one side of the chart. These counters are set to 
indicate values one dollar apart. Counter 22 is 
preferably initially set to the nearest dollar value 
represented by the average of the group of stocks 
at the end of the previous trading period, while 
counter 2 is set to show one dollar less than 
counter 22, and counter 23 one dollar more 
than said counter 22. For example, if the aver 
age of the group of stocks at the end of a previous 
trading period is $51.50, counter 22 is set to 
show $51, counter 2 ?, $50, and counter 2, 3, 
$52. The chart 50 is stepped to bring a dollar 
line 209 opposite counter 22, and is then stepped 
further downwardly to bring a line 20 designat 
ing 50 cents opposite pen 202. 
arm 202 which carries the stylus for marking on 
chart 50 is directly opposite counter 22. Thus, 
the values of the record on chart 50 can be 
readily determined from the counters and the 
indications at the chart edges. Counters 2 
and 23 may be eliminated if desired, though 
their presence adds to convenience of reading. 
Counters 2ff, 22, and 23 are normally oper 

ated by ratchet wheel 87 (Fig. 27) whenever the 
latter is turned in response to an average im 
pulse from the transmitter. For this purpose, 
pinion 95 meshes with a gear 24 on a shaft 25 
mounted in frame piece 94 and connected by 
point 26 with a shaft 27. The latter is mount 
ed in frame 5 and has secured thereto beyond 
said frame a Sprocket 28 (Fig. 18). Sprockets 
29, 220, 22 are secured to the shafts of counters 
23, 22, and 2 respectively. A chain 222 en 
gaging said sprockets 28-22 drives the count 
ers 2, 22, and 23 from Sprocket 28. Said 
counters are of the conventional Weeder type and 
their lowest order indications are units of dollars. 
A spring detent 24 (Fig. 28) may be employed 

for engagement with gears 2 f4 and 95, to main 
tain said gears aligned to facilitate engagement 
of pinion 95 therewith. 

Suitable means for maintaining the chain 222 
tightened to the desired extent may be provided, 
that shown comprising a pivoted arm 223, 
weighted at one end and carrying at its other end 
a sprocket 224 engaging said chain. 
At the end of a trading period it is desirable 

to shift the tape 50 to bring a fresh portion 
thereof opposite the pen 202. For this purpose a 
sufficient number of impulses are sent through 
magnets 463 and 49, as will be explained later 
on, to shift the desired amount of tape down 
wardly. At this time the pen 202 is adjacent the 
extreme right hand edge of the tape. When 
magnet 49 is energized, it attracts its armature 
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225, which, through its extension 208, shifts shaft 
96 to the left (Fig. 27), disengaging pinion 95 
from gear 24. Said pinion remains disengaged 
from said gear as long as magnet 49 is operating 
and maintains the counters 2ff, 22, and 23 dis 
connected from ratchet wheel 87, so that said 
counters are not moved. The tape is shifted 
downwardly to bring the new portion opposite 
pen 202, while magnet 49 is energized continu 
Ously, impulses being sent through magnet 463 
from a source hereinafter described. 
Magnet 49 may be mounted, as shown in Fig. 

27, on a frame piece 94' secured to frame piece . 
94. 
As will later be described more in detail, pro 

Vision is made for orienting the average chart 
at each receiver at the end of the trading pe 
riod to insure that the average pen 202 at each 
receiver will be on the same dollar line on the 
charts if by any reason average indications are 
a few cents off. It suffices to observe at this time 
that for this purpose impulses are sent through 
the average motor to step the average chart into 
Such position that a dollar line is opposite the 
pen 202. In this position of the chart, more 
over, the counters 2, 2t2, and 23 are opposite 
dollar lines on Said chart. When a dollar line 
on the chart is opposite pen 202, an arm 226 (Fig. 
19) of insulating material secured to gear 20 is 
engaged with a roller 227 on a projection extend 
ing from a leaf spring 484" which leaf spring 
carries a contact 484 adapted to engage a con 
tact 485 on an adjacent leaf spring 485. When 
arm 226 engages roller 227 it separates contact 
484 from contact 485, preventing the sending of 
any further orienting impulses through the aver 
age motor. The orienting impulses aforesaid are 
sent from a source other than the average trans 
mitter, as will be later explained, and it may be 
observed at this point that the contacts 484, 485 
are not in circuit with the average transmitter 
contacts 5, 52, so that the presence of a dollar 
line on the average chart opposite the pen 202, 
during the transmission of impulses from con 
tacts 5, 52, will not break the circuit through 
the average motor, and the latter can continue 
to operate in response to impulses sent from the 
contacts 5, 52 of the average transmitter. The 
contacts 484, 485, when engaged, enable orienting 
impulses to be sent through the average motor 
463, and when separated, break the circuit for 
said orienting impulses. 
The receiver apparatus also includes a volume 

chart 23 (Fig. 16) which extends across the 
face of said apparatus below the average chart 
50, Said volume chart is perforated at its edges 
and extends around a pair of vertical rollers 23, 
232, which are provided with teeth 233 at their 
opposite ends for engagement with the perfora 
tions in said chart. The volume chart is sta 
tionary during each trading period, but at the 
end of Such period the rollers 23, 232 are oper 
ated to bring a fresh portion of the chart oppo 
site the volune pen 234. w 
Both the volume pen 234 and the average pen 

202 are mounted on a carriage 235 (Fig. 16) 
which is noved continuously at a constant rate 
of speed from left to right during each trading 
period. This carriage comprises upper and lower 
rollers 236 positioned to engage opposite sides of 
a stationary tubular track 237 mounted in the 
frame work of the receiver. The carriage also 
comprises an upwardly extending portion 238 to 
which the average pen 202 is Secured. A hori 
zontal extension 238' of carriage portion 238 also 
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has mounted thereon, as shown in Figures 22 and 
26, a pair of rollers 236' which engage opposite 
sides of an upper stationary track member 237' 
mounted in the receiver frame work. Said up 
wardly extending carriage portion 238 also has an 
extension 239 on which is pivotally mounted at 
240 a drive Switch arm 24. The latter is main 
tained in either of opposite tilted positions by 
a spring 242 engaging a roller 243 on an exten 
sion 244 of said arm 24 f. A flange 245 on arm 
24 is adapted to engage one or the other of a 
pair of oppositely rotating worm shafts 246, 247 
rotatably mounted in the receiver frame. Fas 
tened on one end of shaft 247 is a gear 248 (Fig. 
19) which meshes with a pinion 249 integral with 
or fastened to a gear wheel 250 secured on shaft 
246. Gear 250 meshes with gears 25 f, 252, the 
latter being mounted on the shaft of a constant 
speed motor (57, Fig. 17), which is continuously 
in operation during the trading period. Thus the 
worm shafts 246, 247 are rotated continuously in 
opposite directions. Normally, i. e., during the 
trading period, the switch arm 24 (Figs. 22 and 
26) is tilted So that its flange 245 engages the 
worm shaft 247, its flange at that time being out 
of engagement with worm 246. As long as flange 
245 engages worm 247 the carriage 235 is driven 
continuously from left to right. Shortly after 
the trading period has ended the carriage 235 
has been carried so far to the right (left in Figure 
26, which is a rear view) that a pin 253 on a 
collar 254 secured to shaft 247 engages said flange 
245 and, during continued rotation of said shaft, 
acts upon said flange to rock the switch arm 24 
Out of engagement with worn shaft 24 and into 
engagement with worm 246. The arm 24 is now 
in the position shown in Fig. 22. The rotation 
of shaft 246, in cooperation with arm 24, now 
shifts the carriage from its right hand position 
along the track 237 to the extreme left hand posi 
tion of the carriage. When the carriage arrives 
in its extreme left hand position (right in Figure 
26), a pin 255 on a collar 256 secured to shaft 
246 acts upon flange 245 during continued rota 
tion of said shaft and rocks switch arm 24 into 
the position the reverse of that shown in Fig. 22, 
Said flange then engaging worm 247 and being 
Out of engagement with worm 246. 
The constant speed motor (numbered 5f T in 

Figs. 2 and 17) on the shaft of which the gear 
252 is secured continues rotating, now shifting the 
carriage 235 slightly to the right from its extreme 
left hand position. During the last portion of 
the movement of the carriage from the right into 
its extreme left hand position, a one-way trip 
pawl 257 (Figs. 18 and 26) pivotally mounted on 
said carriage passed freely over a lug 258 ex 
tending upwardly from a leaf spring 530' which 
carries a contact 530 normally in engagement 
with a contact 53 carried by an adjacent leaf 
Spring 53. The foregoing contacts are in the 
circuit of the motor 57. Now, when the carriage 
shifts a short distance to the right from its 
extreme left position, said pawl 257, which bears 
against a stop pin 259, depresses the lug 258 and 
separates contact 530 from contact 53. The 
constant speed motor circuit is now broken and 
the carriage is stopped in this position, ready for 
resumption for operation at the next trading 
period. It may, at this time, be observed that 
when the carriage arrived in its extreme right 
hand position on arm 260 on said carriage strikes 
a contact 58 and engages the latter with a 
contact 59 to close a circuit through a relay 522 
(Fig. 2), the purpose of which will be hereinafter 
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described. It may be noted that gear 249 is of 
less diameter than gear 248 so that the carriage 
will travel more rapidly to the left than to the 
right. 
The rollers 23, 232 (Figs. 18 and 19) are 

mounted for rotation with shafts 263, 264 jour 
naled in suitable brackets 265, 266 (Fig. 16). 
Roller 232 is fastened to shaft 264, while roller 
23 is connected to shaft 263 through a spring 
285, as hereinafter noted. Said shafts have se 
cured thereto sprockets 26, 268 which engage a 
chain 269. The latter also engages a sprocket 
270 mounted in a bracket 27 on the carriage 235. 
Sprocket 270 is secured to a shaft 272 which has 
also Secured thereto a ratchet 273 (Fig. 21). A 
spring pressed pawl 24 engages ratchet 23 and 
prevents rotation thereof in one direction while 
permitting rotation in the opposite direction. 
During the travel of the carriage from left to 
right, the ratchet 273 is free to rotate under the 
action of the chain 269 on sprocket 270. The pawl 
274, however, prevents rotation of ratchet 273 
and Sprocket 270 when the carriage moves from 
right to left, and as a result, since the chain 269 
cannot now rotate said Sprocket, the carriage, in 
moving to the left, carries the chain 269 with it, 
thereby driving the rollers 23, 232 throughout 
the left hand travel of said carriage to bring a 
fresh portion of the volume chart into position 
for cooperating with the volume pen 234. It will 
be understood that the sprocket 270 engages only 
one side of the chain 269, i. e., the front side of 
said chain. A suitable strap 25 secured to 
bracket 27 on the carriage extends downwardly 
in front of the chain. 269 to insure that said chain 
is maintained in engagement with sprocket 270. 
Preferably the rollers 23, 232 are rotated at such 
a rate as to feed the chart slightly faster than 
the travel of the carriage, so that a margin is 
provided between the portion of the chart em 
ployed for the previous trading period and the 
portion employed for the next trading period. 
The volume chart is fed from a storage roll 277 
(FigS. 17 and 19) mounted in Suitable brackets 
on the receiver framework, a slight distance be 
hind the roller 23f. From the roller 232 the chart 
passes on to a storage roll 278 mounted on a 
bracket on the receiver framework a slight dis 
tance behind said roller 232 (Figs. 17 and 18). 
During the feeding of the chart from the supply 
roll 277 by the rollers 23, 232, the storage roll 
278 is turned correspondingly. For this purpose 
a pulley 279 (Fig. 18) secured to roller shaft 
264, drives a spring belt 280 which passes around 
a pulley 28 secured to shaft 282 to which the 
storage roll 278 is fastened. Due to the tension 
in the Spring belt slippage is provided between 
Said belt and the storage roll 278 so that as the 
diameter of the roll and accumulated chart there 
(on increases with respect to the diameter of the 
Supply roll and chart thereon, the chart is con 
stantly kept free from slack. 
Secured to the upper end of the shaft 264 above 

the bracket 265 (Figs. 16 and 16") is a ratchet 
283 engaged by a spring pressed pawl 284 which 
prevents reverse rotation of roller 232. A torsion 
Spring 285 is secured at one end to collar 26 
pinned to shaft 263 and at its other end to roller 
23, which is rotatably mounted on shaft 263 
(Fig. 16 right). Spring 285 constantly tends to 
rotate roller 23 in the direction opposite to that 
in which shaft 263 is turned under the action of 
chain. 269. Roller 23 is thus turned from chain 
269 through shaft 263 and spring 285, the action 
of Said spring constantly maintaining the chart 
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under the desired tension between rollers 2 
and 232. 
The volume pen 234 which carries at its upper 

end a suitable stylus point for marking volume 
records on the volume chart, is mounted for 
vertical movement in a channel in the pen car 
riage 235. As shown in Figures 16, 22 and 26, 
the pen 234 is engaged between pairs of rollers 
288 mounted on the carriage. On the rear of the 
pen 234 is secured a rack 289 which meshes with 
a broad pinion 290 the ends 29 of which are 
journaled for rotation in ball bearings in the side 
frame pieces of the receiver apparatus. Pinion 
290 is of sufficient width to be engaged by rack 
289 throughout the movement of the carriage 235 
during a trading period. Secured to pinion 290 is 
a gear 292 (Figs. 18 and 26) which meshes with 
a gear 293, the latter in turn meshing with a gear 
294 secured to a shaft 295 (Figs. 18 and 17). The 
latter is journaled for rotation in ball bearings in 
the side frame piece 57 and is connected by a 
joint 296 with a shaft 297 journaled in inter 
mediate frame pieces 298, 299, fastened to upper 
and lower brackets 335 and 336 on frame member 
332. Shaft 297 has secured thereto a gear 300. 
Gear 300 (Figs. 17 and 31) meshes with a pinion 

30 secured to a shaft 302 rotatably mounted in 
frames 298,299. A pinion 303 rotatably mounted 
in frames 299 and 298 meshes with pinion 30?, as 
well as with a gear 304. Gear 304 forms part of a 
unit comprising said gear, a hub 305, a gear 306, 
and a ratchet 307, secured to a shaft 308 rotatable 
in said frames. The magnet 500 (Fig. 25) of the 
volume motor has an armature integral with 
arm 309, pivoted at 30 to a stationary bracket 
3. Said arm 309 carries at one end a pawl 32 
biased by a spring 33 into engagement with 
ratchet 307. A spring 34, connected at One end 
to arm 309 and at its other to stationary arm 
35, normally holds arm 309 in the position shown 
in Fig. 25. Arm 35 is adjustably secured to 
bracket 3 f through slot 35' and screw 36. A 
tail 3 f 5’ of said arm 35 bearing against pivot 
pin 3 O. 

It will now be seen that when the Volume 
magnet 500 is energized, arm 39 is swung to the 
left in Fig. 25 to engage the next tooth on ratchet 
307, and that when the energizing impulse ceases 
said arm is returned to the right, by spring 34, 
turning ratchet 307 one step. A stop 37 is en 
gaged by pawl 32 at the end of said step of 
rotation of said ratchet and prevents overrunning 
of the latter. A spring similar to spring 89 in 
Figure 24 previously described in connection with 
ratchet 87 of the average motor may be pro 
vided for preventing reverse rotation of ratchet 
307 of the volume motor. 
Each impulse received by the volume magnet 

500, in other words, shifts pawl 32 to take up 
a new tooth on ratchet 307, and upon the cessa 
tion of said impulse the pawl turns said ratchet 
one step. As long as pinion 30 (Fig. 31) is en 
gaged with pinion 303, the turning of ratchet 307 
will, through gears 300, 294, 293, 292, 290, and 
rack 289, move the volume pen 234 upwardly. 
The extent of upward motion of said pen correl 
sponds to the number of impulses received by 
the magnet 500 from the volume transmitter, so 
that the vertical extent of the line drawn by said 
pen indicates the volume transmitted. As here 
inafter more particularly described, volumes are 
transmitted to the pen 234 at regular intervals. 
Since the average pen 202 is carried transversely 
of the receiving apparatus at the same rate as 
the transverse travel of the volume pen, the 
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volume indication at the end of any period shows 
the volume of the stocks traded at the average 
indlation shown on the average chart for that 
perisd. As shown in Figures 16 and 32, the 
volume chart is directly below the average chart 
so that the markings on said charts are clearly 
correlated and the relation volume and average 
price are readily apparent to an observer. 

After the proper number of impulses have been 
received by the volume motor and the latter has 
thereby stepped pen 234 upwardly to record the 
corresponding volume, connections are estab 
lished, as hereinafter described, for operating a 
magnet 50 (Fig. 31). The latter, when ener 
gized, attracts its armature 38, shifting arm 
38 of said armature to the left in Figure 31. 
Said arm 38' thereby shifts shaft 302 and pinion 
30 to the left, said shaft being mounted for 
sliding movement, disengaging pinion 30 from 
pinion 303 and engaging pinion 30 with gear 
306. Now, when magnet 500 is vibrated as will 
be described later on and ratchet 307 rotated, 
the pinion 30 will be rotated in the reverse di 
rection from that in which it turned when en 
gaged with pinion 303, and the pen 234 will be 
moved downwardly. While magnet 50 is ener 
gized, current is passed through magnet 500 from 
a source other than the Volume transmitter, this 
current being repeatedly interrupted and rees 
tablished by contacts 5, 52 in circuit with 
said magnet, as more particularly described here 
inafter. It may be noted in this connection that 
when magnet 500 is deemergized, contacts 5 f, 
52 are engaged, and that when said magnet is 
energized a stud 39 of insulating material on 
arm 309 engages the leaf spring which carries 
contact 52 and separates the latter from con 
tact 5, the resultant deenergization of said 
magnet permitting said contacts to reengage. 
Thus, impulses continue throughout the magnet 
500, with one step of downward movement of 
volume pen 234 following each impulse, until said 
pen reaches its lowermost position. At this time 
an arm 320 (Fig. 18) of insulating material se 
cured to gear 293 engages a roller on a stud 32 
fastened to contact carrying leaf springs 507,55, 
removing the latter from engagement with con 
tact carrying leaf springs 506, 54, respectively. 
The circuits through both magnets 500 and 50 
are thereby broken. The volume pen has been 
restored to its lowest position preparatory to fur 
ther transmission of volumes. 
Upon de-energization of magnet 50, a spring 

324, Figs. 25, 31 and 31a, which engages one end 
of shaft 302, restores said shaft into its right 
hand position shown in Figure 31. Pinion 30 is 
thereby disengaged from gear 306 and is re-en 
gaged with pinion 303. 
To insure against upward movement of the 

volume pen 234 beyond the volume chart a pair 
of contacts 495, 496 carried by leaf springs 495', 
496, which contacts are in circuit with the vol 
ume magnet 500 and are normally engaged, are 
disengaged from each other by contact of arm 
320 with a roller on a leaf spring 495' when the 
stylus of the pen reaches the upper limit of the 
volune chart. 
The pen 234 may be counterbalanced in a suit 

able way as by a weight 32 carried by a cord 
322 attached to pulley 323 secured to shaft 295 
(Fig. 30). 
The flat front face of an upwardly extending 

portion 238 of the carriage provides a backing 
for the volume chart during the marking of the 
volume lines thereon by the pen. A backing for 



1O 
the average chart is provided by plate 325, which 
is mounted on a bracket 326 Secured to frame 
piece f 58 (Fig. 16). At its other end said back 
ing plate 325 may be conveniently mounted on 
the counter 22 by means of a spring 327 as 
shown in Figure 29. 
Between the volume and average charts there 

is provided a time scale comprising a plate 328 
(Fig. 6) fastened at its opposite ends to the 
frame pieces 57, 58. This time scale may in 
clude long indication lines 329 designating hours 
and internediate shorter lines designating suit 
able fractions of hours. The vertically extend 
ing portion 238 of the pen carriage extends be 
hind the plate 328, as shown in Figure 22, and 
is provides with a horizontal extension 233 
which exeiads kirough a slide 328 in the time 
Scale, he average pen 22 is secured to a ver 
tical eXtensio, 23.3' of horizontal extension 238'. 
As shown in Figure 32, the receiver apparatus 

inay be anointed in a suitable cabinet, 34). 
Mounted in said cabinet on a suitable bracket is 
the "inor Switch' which comprises the contact 
arins 43, 3 (Fig. 2) previously referred to. 
This Switch is of a known standard construction 
and need not be here described in detail. It may 
be noted, in passing, that the arms 443, 448 are 

... nounted to rotate with a ratchet wheel about 
oivot 3. In Fig. 32 only the arm 443 is shown, 
but it will be understood that, the arm 448 is 
immediately behind said arm 443, and that the 
ratchet wheel referred to is immediately behind 
Said arm is, both of said arms being secured 
to said ratchet wheel to rotate therewith about 
pivot 34. Said switch also comprises a pair of 
Snagnets & A, 65, shown diagrammatically in 
Fig. 2. The anature 342 of magnet A4 is 
pivoted a, 343 and has pivoted thereto a , its 
other end a cawl 34, which engages the ratchet 
tyinee aforesaid and, upon energization of mag 
ret, 65, 'Otates said pawl, together with arrins. 
Af3, 458, through one step. Arms 433, 343 en 
gage sets of contacts, the ari 43 oeing engage 
able with contacts 444, 355, 3.5G, and 352 (Fig.2) 
which contacts are inst lated from each other. 
These contacts are also show in Fig. 32. Arm 
448 engages contacts 449, 457, 458, and 453, 
shown in Fig. 2, which contacts are mounted 
behind the first mentioned group of contacts and 
are insulated therefron, as well as from each 
other. The contact arms 43, 448 are also in 
sulated from each other. The pivoted armature 
345 of magnet 45 carries at its upper end a 
detent tooth which normally engages the afore 
Said ratchet wheel and retains it in the position 
to which it is set by pawl 344. Upon energiza 
tion of magnet 475, the tooth of its armature is 
disengaged from said ratchet wheel, whereupon a 
Spring returns said ratchet, together with con 
tact arms 443, 448 into the lowermost position of 
Said arms, wherein the latter are out of engage 
ment with any of their associated contacts. This 
will be hereinafter referred to as the normal or 
Zero position of said arms. 
When said arms are in said normal or zero po 

sition, shown in Fig. 32, an arm 346, movable 
therewith, engages a spring contact 432, where 
by the latter is forced into engagement with a 
contact 43. These contacts are also shown in 
Fig. 2. Whenever arms 443 and 448 are out of 
their normal or zero position, the arm 346 re 
leases a contact 432 which thereupon Springs out 
of engagement with contact 43. The minor 
Switch here referred to is, as above noted, of a 
standard type, such as manufactured by the 
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Automatic Electric Co. of Chicago, Ill., under 
number RA-70 to 76, in catalog numbered 4071. 

Circuit connections at the receiver apparatus 
Referring to Figure 2, which shows the aver 

age and volume recorder circuits, 400, 40 desig 
nate poles of a local source of suitable direct cur 
rent supply at the receiving apparatus. Lines, 
402, 403 are connected to a suitable source of di 
rect current at the control panel through various 
relays and Switches as explained later on. Nor 
mally, a small flow of current termed the "super 
visory current' is present in the lines 402, 403. 
This “supervisory current' is sufficient in amount 
to energize relay 404 termed the 'Supervisory re 
lay,' but is not sufficient to operate either of re 
lays 42, 422, in circuit with wires 402, 403, and 
hereinafter mentioned. When relay 404 is ener 
gized, its contact 405 is engaged with contact 406 
and its contact 407 is engaged with contact 408. 
Current now flows from pole 400 through wire 
49, contacts 408 and 407, relay 40, and wire 4 
to pole 4C, thereby energizing relay 40. Con 
tact, 4t 2 of relay 4f O is now engaged with contact 
43, and contact 44 of said relay with contact 
45. As a result, wire 46 is connected to pole 
400, and wire 4 T to pole 40. 
Contact 405 having been engaged with contact 

466 as above noted, current now flows from Wire 
& S through relay 48 to wire 4 ft, energizing said 
relay 48, and disengaging contact 49 of Said 
relay from contact 420. 
With the aforesaid relays in the condition 

above described, at the beginning of the market 
period, or prior to the transmission of any aver 
ages or volume, the dial 420 of the control panel 
(Fig. 1) at the central transmitting station, is 
operated to send an impulse over the wires 402, 
43, as it will be explained later on. This impulse 
is of greater strength than the Supervisory cur 
rent aforesaid, and will operate one or the other 
of the relays 42, 422, depending upon the polar 
ity of said impulse, said polarity being determined 
by the polarity switch 56 of the transmitter. It 
will be noted that a rectifier 423 is interposed 
between relay 42 f and wire 403, so that only in 
pulses of a given polarity will pass through Said 
relay 42. Another rectifier 424 is interposed be 
Ween relay 422 and wire 403 So that Only in 
pulses of the reverse polarity will pass through 
relay 422. 
Assuming that the first impulse above referred 

to is of such polarity as to operate relay 42, 
contact 425 of said relay is engaged with contact 
426, and contact 427 of said relay with contact 
428. It should be noted that upon the closing of 
contacts 412 and 4 4 by energization of relay 40 
a relay 429 is energized by the passage of Cur 
rent from wire 46 through wire 430, contacts 
43, 432, wire 433, relay 429, and wire 434 to wire 
4. Energization of relay 429 engages its con 
tact 435 with contact 436. Relay 42 having been 
energized as above described by the first impulse 
aforesaid, current now flows from wire 46 
through wire 437, contacts 426, 425, wire 438, con 
tacts 435, 436, wires 439 and 440, magnet 44, and 
wire 442 back to wire 47. Magnet 44 steps con 
tact arm 443 through one space for each energi 
zation of said magnet, and in response to the first 
impulse aforesaid, said arm 443 is stepped into 
engagement with contact 444. 
The same action takes place if the aforesaid 

first impulse is of such polarity as to energize re 
lay 422. In this event contact 445 of relay 422 
is engaged with contact 446, closing the circuit 
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through magnet 44 by way of said contacts 45 
and 446. 

Energization of magnet 44 operates not only 
the arm 443 above mentioned, but also an arm 
448, said arms 443 and 448 being operated in uni 
son by said magnet 44. Hence at the same time 
that arm 443 is stepped into engagement with 
contact 444, arm 448 is stepped into engagement 
with contact 449. In parallel with relay 429 are 
a condenser 450 and a resistance 45. As long as 
arms 443 and 448 are in their normal or home po 
sitions shown in Figure 2, the contacts 43 and 
432 are engaged with each other maintaining the 
circuit closed through relay 429, but whenever 
arms 443, 448 are stepped out of their home po 
sition aforesaid, contacts 43 and 432 are dis 
engaged, breaking said circuit. Due to the con 
denser 450 the relay 429 is maintained energized 
for an appreciable interval following the cessa 
tion of the impulse above referred to. This in 
terval may conveniently be two seconds, though 
it of course may be varied as desired. The pro 
vision of the condenser 450 enables relay 429 to 
remain energized despite the opening of contacts 
43, 432 throughout a series of successive in 
pulses sufficient to cause magnet 44 to step the 
arms 443 and 448 through four spaces into en 
gagement with contacts 452 and 453 respectively. 
Arm 443 is also adapted to engage with either of 
two intermediate contacts 455, 456 and arm 448 
with two intermediate contacts 457, 458, depend 
ing upon the number of impulses imparted to 
the magnet 44. 

If the first impulse above referred to, sent from 
the dial 420 of the control panel is not followed : 
by another impulse and operation of relay 42 for 
422 within the prescribed interval (two seconds, 
for example), the relay 429 becomes de-energized 
and its contact 435 is disengaged from contact 
436 and is engaged with a contact 459. Arms 443 
and 448, as above noted, are in engagement with 
contacts 444 and 449, respectively. If now an im 
pulse is sent over wires 402, 403 from the average 
transmitter, one or the other of the relays 42, 
422 will be operated depending upon the polarity 
of said impulse. Assuming that relay 42 is oper 
ated by said impulse, contacts 425, 426 are en 
gaged, as are likewise contacts 427, 428. Current 
now flows from line. 46 through wire 43, contacts 
426,425, wire 438, contacts 435, 459, wire 460, wire 
46, arm 448 and contact 449, and wire 462 
through the average motor 463, and thence 
through wire 464 to wire 47. The pawl which 
acts upon the ratchet wheel of the average motor 
is thus actuated to engage the next tooth on said : 
ratchet wheel, and, upon the termination of said 
impulse, said pawl, under the action of its spring, 
returns to its normal position, turning said ratchet 
wheel one step, and thereby moving the average 
recording chart downwardly one step, correspond 
ing to an increase of two cents in the group aver 
age. Upon the cessation of the impulse from the 
average transmitter relay 42 is de-energized. 

Relay 42 being now de-energized, contact 425 
is disengaged from contact 426, breaking the cir 
cuit through the average motor. Upon the next 
transmitter impulse through relay 42, contacts 
425, 426 are again closed and another current im 
pulse flows through the average motor 463, mov 
ing the average chart downwardly another step. 
This operation is repeated for each transmitter 
impulse through the relay 42. 
A transmitter impulse of such polarity as to 

operate relay 422, assuming the arms 3 and 48 
to be in engagement with contacts 444 and 449 as 
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aforesaid, will cause the average motor to shift 
the average chart upwardly an extent correspond 
ing to a two cent change in the group average. 
This is accomplished as follows: - 

Operation of relay 422 by said transmitter in 
pulse closes contacts 445, 446, and also contacts 
466, 467. Current now flows from line 4f6 
through wire 437, contacts 446, 445, wire 438, con 
tacts 435, 459, wire 460, wire 46, arm 448, con 
tact 449, wire 462, through the average motor as 
before. Current also flows from wire 460 through 
arm 443, contact 444, wire 468, contacts 467, 466, 
through magnet 469 and thence to wire 464 and 
wire 47. Energization of magnet 469 operates the 
reversing gearing hereinbefore described in con 
nection with the average recorder, and energiza 
tion of the average motor shifts the pawl thereof 
to take up a new tooth on its ratchet wheel, So 
that, upon termination of the impulse aforesaid, 
said pawl returns to normal position and shifts 
the ratchet wheel one step. The magnet 469 re 
mains energized, under the action of its con 
denser 4691, a sufficient time to maintain the re 
versing gearing in mesh during the return of Said 
pawl to its normal position, and thus Said pawl, 
through its ratchet wheel and the aforesaid re 
versing gearing, shifts the chart upwardly through 
a two cent space. Upon the cessation of the afore 
said transmitter impulse through relay 422, the 
latter is promptly deenergized and contacts 45, 
466 are separated from contacts 446, 467. Suc 
ceeding transmitter impulses through relay 22 
will repeat the energization of motor 463 and mag 
net 469 to shift the average chart upwardly 
through successive steps as above described. 
While one recorder unit has been Specifically 

considered in the foregoing description it will be 
apparent that a plurality of recorder units or re 
ceiving stations may be connected in series in the 
lines 402, 403. Thus, in Fig. 14, three receiving 
stations R1, R2, and R3, each comprising the re 
lays 404, 42 i, 422, and associated parts described 
in connection with Fig. 2, are shown connected 
to said lines. 
Means are provided for orienting or Synchron 

izing the recorders at all of the receiving sta 
tions at any desired time as, for example, at the 
end of each trading period, in order to insure 
that the average pen at each receiver will be 
on the same dollar line on the chart, if for any 
reason a chart may have become out of step with 
the other charts. For this purpose a switch 12 
at the transmitting station is opened for a Sufi 
cient time to effect the de-energization of the re 
lay 48. The opening of switch 412 breaks the 
circuit through relays 404 at all receivers, which 
relays are promptly de-energized with conse 
quent disengagement of their contacts 95 
from contacts 406 and breaking of the circuits 
from wires 46 through relays 48. The con 
denser 473 in parallel with relay 48 in each 
receiver maintains relay 418 energized for an 
appreciable interval (about one second, for ex 
ample), after which interval the relay 8 is 
de-energized. Contact 49 of relay 48 in each 
receiver is now in engagement with contact 20 
so that current flows from wire 6 through 
wire 474, magnet 475, and wire 42 to Wire 4. 
At this point it may be observed that, although 
the de-energization of relay 404 has separated 
contact 407 from contact 408, relay 40 is main 
tained energized by condenser 477 for a Sufi 
cient period after relay 48 is de-energized to 
enable magnet 475 to be energized from lines 
46, 47, and to restore arms 443, 48 to their 
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normal positions, shown in Figure 2. When 
magnet 475 is energized it retracts a retaining 
pawi from engagement with a ratchet connected 
to arms 443, 448 as previously described in con 
nection with the recorder, whereupon a Spring 
restores said ratchet and arms to normal posi 
tion. Also, if desired, a condenser 48 may be 
inserted as shown between wire 46 and mag 
net 475, so that when only a small current is 
available, as with rectified alternating current, 
the magnet 45 may be energized for an in 
stant without drawing an undue proportion of 
current from other parts of the apparatus. This 
codenser is nay be eliminated when he origi 
nel source is direct carrest, as distinguished 
fro2, rectified alternating cirrent. A resistance 
482 is shown in a raise with the corderse 38 
to enable the coil dense to discha Ege Wiiihin a 
given time prior to the next energization of She 
magnet 5. 
The arms $43 and 448 being now in their nor. 

mal or hone positions, shown in Fig. 2, the 
Switch 2 (Fig. ) is now closed with resultani, 
energization of relays 40 and 48. Ciel 42 is 
now operated to send an impulse through either 
relay 42 or 422. Contact 435 is now engaged 
with contact 36. Magnet 429 is now energized, 
since contacts 3 and 432 are engaged as afore 
said whenever arms 443 and 448 are in their 
hore position. Now, upon operating diai 20 
to send an impulse as aforesaid, the magnet AG 
is energized to step the arms 43 and 448 into 
engagement with contacts and 439, respec 
tively. After the lapse of a sufficient time (two 
seconds, for example) to permit relay 43 to be 
de-energized and contact, 35 re-engaged with 
cCatact, 59 further iii puises are sent, from the 
dia through relay 423. The millian meter 
2. (E.g. ) in series with wires 502, 3 show.75 
the polarity of the current is said wires, and if 
such current is not of the proper goiarity fe: 
energizing relay 2 the operator turns handle 
2 of the average transmitter through a shor; 
distaice to reverse the Setting of the golarity 
switc. 8. The inguises through relay 322 re. 
peatedly engage relay contact 45 with contact 
466 and send current inpuses through the aver 
age motor 463 and reversing magne, 69 if the 
Sane Inanne; as previously described in connec 
tion with impulses through relay 2 . The aver. 
age motor 463 thus steps the average chart up 
Wardly. The impulses aforesaid are sufficient 
in number to step the chart upwardly to bring 
the fifty cent line next below the nearest doer 
line below the pen into coincidence with the 
per of each chart the reading of which is cor 
rect. In other Words, the number of impulses 
which should be sent equals half the proper cents 
indication of the final average reading plus twen 
ty-sive. Thus, if, for example, the correct finai 
average reading is $61.24, thirty-seven impulses 
(half of twenty-four plus twenty-five) are sent, 
The fifty cent line next below the nearest dollar 
line below each pen which indicates the correct 
average is now in coincidence with Said pen. 
Switch 2 may now be opened, restoring the 
contact arms 443, 448 to zero or home position, 
and after again closing said switch, dial 420 is 
operated to send four impulses through either 
relay 42 or 422, thus stepping contact arms 
443, 448 into engagement with contacts 452 and 
45 respectively. After lapse of sufficient time 
to permit relay 429 to be de-energized and con 
tact 3 to again engage contact 459, further 
impulses are sent from dial 420, this time through 
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relay 42, the polarity switch 56 being previ 
ously set into its appropriate position for the 
transmission of impulses of such polarity. The 
impulses through reiay 42 repeatedly engage 
relay contact 425 with contact 426 and Send 
current impulses through the average motor 463 
by way of contact arm 448, contact 453, contacts 
484, 485, wire 486, contact 458, and wire 462. 
The average motor thus steps the average chart 
downwardly. These impulses are sufficient in 
number to insure that each receiver chart is 
shifted downwardly until the dollar line next 
above the pen is brought into coincidence with 
said pen. Whenever an average chart is so posi 
tioned that a dollar line thereon is coincident 
With its pen, contacts 48, 485 connected to con 
tact, 453 are separated through neas previ 
ously described and hence when this condition 
is attained with contact arm 448 in engagement 
with contact, 53, no further impulses from dial 
4.2. will be received by the average motor 463 
associated with Said chart. Further impulses 
Will, however, continue to be effective upon the 
average motor of any other receiver which has 
not yet been restored to a position wherein a 
dollar line thereon is opposite the associated pen. 
in the embodiment here illustrated, wherein each 
inpuise through the average notor Steps the 
average chart, a Space corresponding to two cents, 
it will be seen that fifty impulses, with arms 443, 
(48 on contacts 52, 53 are the maximim num 
her required for insuring that a dollar line on 
each average chart is brought into coincidence 
With the per of that chart. 

After the recorder charts have been Oriented 
or synchronized, as above described, contacts 443, 
(43 are retired to normal or home position by 
breaking the switch. 42 for a sufficient time to 
333's it relay if c 3conne deemergized acid con 
i2C, Birgins 3, to return to hone position. 
II. Order ; instai : fresh portion of the chart 
is average F8ISE)ission, SWitch. 4 is closed and 
iiie dial 2 is operated to send three inpulses 
th:'Oigi Yagiet, 8-B and hereby to step the arms 
(363, is from hone position into engagement 
With contacts 5, 858, respectively. Impulses are 
the sent from dial 2 through relay 25, after 
She lapse of sufficient time for relay 429 to de 
elergize, and since contact 435 is now in en 
gageinent with contact 459, impulses will be sent 
fro, wire is through the average motor by way 
of wire 3, contacts 425, 426, wire 438, contacts 
$35, 59, wires 460, 46 f, contact 448, contact 
458, and wire 462. At the same time, current 
impulses Will flow from wire 460 through con 
tact arm 443, contact 456, contacts 427, 428, and 
wire 90 through magnet 49 and wire 492 to wire 
64 and wire 47. Magnet 49, when energized, 
disconnects the counters 2, 22, and 23 from 
She average notor, so that said counters will not 
be operated. The average motor will now shift 
the average chart downwardly to bring a fresh 
portion of the chart into position for coopera 
tion with the average pen, the extent of down 
Ward movement of the chart depending upon the 
number of impulses aforesaid. Due to condenser 
93 the magnet 49 remains energized during the 
period between the termination of one impulse 
and the commencement of the following impulse, 
So that said magnet remains steadily energized 
throughout the series of impulses, and thus main 
tains the counters out of conditions for operation 
by the average motor. At the expiration of a 
predetermined time, half a second, for example, 
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after said series of impulses, said magnet 49 is 
de-energized. 
As previously noted, when arms 443, 48 are 

in engagement with contacts 444, 449, respec 
tively, impulses from the average transmitter 
act upon the average motor to step the average 
chart appropriately, 

If it should now be desired to transmit the 
volume of sales of the stocks in the group at 
any desired time, the contact arms 443, 448 are 
restored to their home position by breaking the 
circuit through relay 404. Two impulses are 
then sent through magnet 44 to step said arms 
into engagement with contacts 455, 457, respec 
tively. The two impulses above referred to are 
sent from the volume transmitter previously de 
scribed. Now, when relay 429 is de-energized 
following the separation of contacts 43, 432, 
impulses from the Volume transmitter are sent 
through either of relays 42, 422 as the result 
of which, in each of said impulses, current flows 
from wire 46, through wire 437, contacts 426, 
425 or 446, 445, wire 438, contacts 435, 459, wires 
460 and 46, arm 448, contact 457, wire 494, con 
tacts 495, 496, wires 497, 498, and 499 through 
the volume motor 500, and thence through wire 
464 to wire 47. Each impulse through the Wol 
lume motor shifts the volume pen through one 
step, as was previously described, the total num 
ber of steps through which the pen is shifted by 
any series of impulses corresponding to the 
number of said impulses received from the vol 
lume transmitter. After the appropriate nun 
ber of impulses are sent from the volume trans 
mitter, the relay 404 is de-energized, as will be 
explained later on, at which time a contact 50 
is engaged with a contact 502, and current flows 
from wire 46 through said contacts, wire 505, 
contacts 506, 507, wires 508, and 509, through 
reversing magnet 50 to wire 464 and wire 47. 
Magnet 50 thereupon operates reversing gear 
ing between volume motor 500 and the volume 
pen so that operation of said volume motor will 
then lower said pen. Shortly thereafter, de 
pending upon the period of discharge of the 
condenser 473, the relay 48 is de-energized en 
gaging contact 503 with contact 504, upon which 
current flows from wire 46 through said con 
tacts, wire 53, contacts 54, 55, wire 5f 6 and 
normally closed contacts 5, 512 through the 
volume motor 500, wire 464, and wire 47. Ener 
gization of the volume motor 500 withdraws con 
tact 52 from contact 5 breaking said circuit 
through the volume motor, whereupon contact 
52 is returned by a suitable spring into en 
gagement with contact 5 again energizing said 
Volume motor. This action is rapidly repeated, 
with downward movement of the volume pen for 
each energization of the volume motor until the 
Volume pen is restored to its lowermost position. 
At this time arm 320 previously referred to in 
connection with the volume recorder, disengages 
contacts 55 and 50, from their respective con 
tacts 54, 506, breaking the circuits through 
wires 53 and 505 and de-energizing the volume 
motor 500 and reversing magnet 50. 
As a safety precaution, means are provided 

for breaking the circuit through the volume mo 
tor whenever the volume pen reaches its upper 
most position. For this purpose, arm 320, previ 
ously described, separates contact 495 from con 
tact 496 when the volume pen reaches its upper 
most position. 
The slight delay in engagement of contact 503 
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with contact 504 following the engagement of 
contact 50 with contact 502 establishes the 
previously mentioned reversing gearing before 
the volume motor is energized. 
The condenser 47 connected across relay 40 

maintains the latter energized for a sufficient 
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time after de-energization of relays 404 and 48 
to insure the return of the volume pen into its 
lowermost position. In practice the lowering of 
the volume pen from its uppermost position to 
its lowermost position takes place speedily, since 
contacts 5, 52 rapidly engage and disengage. 
The motor 57 is connected, as shown, across 

the lines 46, 47. This motor operates the car 
riage on which the Volume and average pens 
are mounted. This motor operates continually 
in the same direction. Normally, it drives the 
pen carriage from left to right. Upon the ar 
rival of the pen carriage in its extreme right 
hand position an arm on said carriage strikes 
contact 58 and engages the latter with contact 
59. A circuit is now closed from Wire 46 
through wire 430, wire 520, contacts 58, 59, 
wire 52, relay 522, and wire 434, to wire 47. 
Relay 522 when thus energized, engages its con 
tact 523 with contact 524 and also engages its 
contact 525 with contact 526. A circuit is now 
maintained closed through relay 40, this cir 
cuit being as follows: . From wire 46 through 
wire 52T, contacts 525, 526, wire 528, relay 40, 
Wire 4. 
Upon the arrival of the pen carriage in its 

extreme right hand position, the reversing gear 
ing previously described is established between 
motor 57 and the carriage, whereupon the car 
riage is moved to the left. Contacts 58 and 
519 are now opened, but relay 522 remains en 
ergized by way of wires 46, 430, 520, 529, con 
tacts 530, 53, wires 532 and 533, and contacts 
523 and 524. The power can now be shut off 
from the circuit 402, 403, without releasing re 
lay 40 and stopping the motor 57. Now, when 
the pen carriage is returned into its extreme 
left hand position, it re-establishes the gear con 
nections for driving said carriage to the right, 
and upon moving slightly to the right said car 
riage engages contact 530 and separates the 
latter from contact 53, de-energizing the relay 
522. The parts are now ready for resumption 
of operation. It will be noted that with the 
foregoing provisions the pen carriage, after 
reaching its extreme right hand position, is au 
tomatically restored to the left into position for 
resuming Operation at the next market period, 
without requiring attention on the part of the 
operator. At the same time, the aforesaid de 
energization of relay 522 de-energizes the relay 
40 and cuts of power from the lines 46, 47, 
and also stops the motor 5 fl. 
The motor 57 may be of any suitable con 

stant speed type. - 

Circuit connections at the central transmitting 
Station 

Referring now to Figure 1, the operator's con 
trol panel designated 550 is located at the central 
transmitting station, as are also the average 
transmitter to and the volume transmitter 75. 
The wires 55, 552 are connected to a suitable 
Source of direct current. A motor 553 is con 
nected across the lines 55f, 552 by a suitable 
Switch 554. This Inotor 553 is of any suitable 
or standard type of constant speed motor. A 
disk 555, of insulating material, driven by motor 
553 controls contacts in circuit with the average 
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and volume transmitters. As long as contact 
arm 556 is in engagement with the periphery 
of disk 555, said contact arm engages contact 
557, whereby a circuit is closed as follows: From 
wire 552 through wire 558, contacts 556, 557, 
wire 559, contacts 560 and 56, wires 562, 563, 
and 564, relay 565, wires 566, 567, and 568 and 
wire 569 to wire 55. A circuit is also closed 
through wire 558, contacts 556, 557, wire 570, 
and signal light 57 on the control panel. Illumi 
nation of light 57 f indicates that the contacts 
556, 55T are closed and that the average-trans 
mitting period of the cycle is established. Cur 
rent also flows from wire 564 through signal 
light 572 on the average transmitter, indicating 
to the operator that the average transmitter is 
in condition for operation. 

In the meantime, prior to energization of relay 
565, current is flowing from wire 552 through 
wires 573, 574, 575, 576, 577, contacts 578, and 
579, and wires 580, 58 and 582 through the inter 
locking magnet 68 previously described in Con 
nection with the average transmitter, said mag 
net maintaining the locking arm 64 in engage 
ment with notch 65 of disk 66 on the main shaft 
25 of said transmitter. At the same time current 
can flow through said magnet 68, whether or not 
relay 565 is energized, by way of wire 576, wire 
587, and the contacts 7, 72 controlled by the 
push buttons 3 of the individual stock counters. 
The contacts 7, 72 of each stock counter are 
connected in series with those of all of the other 
stock counters, and hence breaking of any pair 
of contacts A, 72 by depression of the appro 
priate push button f3 breaks the path of current, 
from wire 587, to wire 582, 
With the polarity switch S in he positics. 

shown in Figure i, a supervisory cy.""ent flogs 
through the wires 402, 403 to the receiving stars 
tion as follows: From wire 552 higgin Yire 593, 
relay 59 i, wire 592, blade 56 of switch SS, contact, 
593, wire 594, contact 602, to wire 63. Fron. 
Wire 403 current flows through the 'eleys 28, 
422 and 404 to wire 402, as shown on Fig. 2. AS 
previously described, this supervisory current is 
not sufficiently strong to operate either of the 
relays 42, 422, but is strong enough to operate 
the relay 404. From wire 42 the current flows 
through wire 595, contact 595, blade 56' of 
switch 56, wire 596, wire 597, contacts 598, 599, 
wire 597, switch 472, and contact 42" and wire 
6OC to Wire 55. The Switch 42 is manually 
operable and is in closed position during the 
transmission of averages and volumes. If the 
position of switch 56 is reversed from that shown 
in Figure 1, the blades 56', 56' engage contacts 
60, 602, respectively. The supervisory current 
referred to now flows in the reverse direction 
from that previously described through wires 
402, 403, but this does not change the conditions 
above described in the circuit 402, 403, relays 42 f 
and 422 remaining inoperative, and relay 404 
being operated. Specifically, when switch 56 is 
reversed, as aforesaid, current flows from wire 
552 through relay 59, wire 592, blade 56', con 
tact 60, wire 595 to wire 402, thence to wire 
403 through the relays aforesaid and thence 
through contact 602, blade 56' and wire 596 to 
Wire 55. 
When relay 565 is energized, as above described, 

its contact 578 is disengaged from contact 579, 
whereupon current to the magnet 68 can flow 
on through the circuit of push button contacts 
7, 72. Now, if any of said push buttons be de 
pressed, current ceases to flow through magnet 
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68 and the locking arm 64 drops out of engage 
ment with disk 66, freeing the transmitter for 
operation. The operator now turns the oper 
ating disk 26 in one direction or the other for 
a number of revolutions corresponding to the 
change in the value of the stock selected by 
depression of the push button. As previously de 
scribed, when a predetermined change in the 
average of the group of stocks has taken place 
(two cents in the embodiment here described) 
notch 50 of disk 48 releases contact 5 for en 
gagement with contact 52. 

It may be noted at this point that when relay 
565 is energized, a relay 640 is energized by way 
of contacts 648, 649 of said relay 565, for pur 
poses to be hereinafter noted. For the present 
it suffices to note that relay 640 is energized 
when relay 565 is energized and that contact 598 
of relay 640 is disengaged from contact 599. 
This, however, will not interrupt the supervisory 
Current, described, previously, because the path 
of this current will now be through contacts 654, 
655 of relay 565. 
Now, upon the engagement of contacts 5 and 

52 in the operation of the average transmitter 
With a push button i3 depressed as aforesaid, re 
lay 59 i is shorted between wires 573 and 592 and 
Current of increased Strength flows in one direc 
tion or the other through the wires 4C2, 403, the 
direction of Said current depending upon the 
position of the polarity Switch 56. ASSunning said 
Switch to stand in the position shown in Figure 1, 
the closing of contacts 5, 52 results in current 
flow as follows: From wire 552 through wires 
53, 576 and 55 through wire 603, contacts 52, 
58, Switch blade 56, contact 593, wire 595, wire 
33, he "elays previously mentioned between 
wires it 3 and 452, Wires 402 and 595, contact, 595, 
blade 56', wire 536, wires 652, 652, and 653, con 
tacts (356 and 655 of relay 565, wires 656, SS and 
657, contact, 599, and wire 59 to wire 55. 
This foW of current fron Wire 43 to Wire 402 

with relay 49 shorted, is Sufficiently strong to 
operate the relay 42 (Fig. 2). Due to the polar 
ity of the sectifier 424 the current flow through 
relay 22 is cut down so that that relay will not 
be operated. The effect of this impulse upon the 
average recorder has been previously described 
in connection with Figure 2. 

If, at the time contacts 5 and 52 are closed, 
switch 56 is in its reversed position with its 
blades engaging contacts 60 and 62 respective 
ly, relay 59 will be short circuited as aforesaid 
and the current flows from wire 552 through 
wires 573, 574, and 575, wire 603, contacts 52, 5 , 
blade 56', contact 60, wire 595 to wire 402, and 
thence through the relays aforesaid to wire 403 
back through contact 602 and blade 56', 
through wires 596, 652, 652, 653, contacts 654 
and 655 of relay 565, wires 656, 656, and 65T, 
contact 599, and wire 597 to wire 55. In this 
reversed flow of current the relay 422 is operated 
but due to polarity of rectifier 423 insufficient 
current flows through relay 42 to operate the 
latter. The effect of the operation of relay 422 
has been previously described in connection with 
Figure 2. 
When the interlocking relay 68 is energized, 

contacts 604, 605 of said relay are disengaged 
from contacts. 606, 607. When, however, said 
magnet 68 is de-energized, unlocking the trans 
mitter from operation, contacts 604, 605 are en 
gaged with contacts 606, 607. Current now flows 
through wires 53, 574, and 575 through con 
tacts 604 and 606, and thence through signal 
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light 608 and wires 69,566, SBT, 568 and 569 to 
wire 55. The illumination of light 608 indi 
cates that the average transmitter is unlocked. 
Current also flows through wires 573, 574, and 
575, through contacts. 605 and 607, and contacts 
64, 642, and thence through relay 565, whereby 
said relay 565 is maintained energized as long 
as relay 68 is de-energized, regardless of whether 
contacts 556 and 557 are engaged. - 

During the continued rotation of disk 555 by 
motor 553, a notch 60 in said disk comes opposite 
the contact arm S56, whereupon contact 556 is dis 
engaged from contact 55 and engages contact 6. 
Light 57 is now extinguished and a light 62 is 
illuminated, indicating that the cyclical period 
for the transmission of volumes is established. 
As soon as the depressed push button 3 at the 

average transmitter is released, relay 68 is ener 
gized and the contact 605 is separated from con 
tact 60, so that current cannot flow from wire 
575 to relay 565. If now contacts 556, 557 are sep 
arated as above described, and no push button 
f3 is depressed, relay 565 is de-energized, sepa 
rating contact 648 from contact 649 and break 
ing the circuit through relay 640. The latter re 
mains energized for a brief period (two Sec 
onds for example) depending upon the capacity 
of its condenser 660, and during this period of 
energization of relay 640 its contact 598 remains 
disengaged from contact 599. During said period 
between the release of relay 565 and release of 
relay 640, no current flows through the trans 
mitting wires 402, 403. Hence, contact 49 (Fig. 
2) at the receiver engages contact 420 and mag 
net 475 is energized to release the arms. 443. and 
448, which thereupon return to their home posi 
tion. 
Upon the de-energization of relay 640, the 

contact 66 engages contact 64, and current 
now flows from wire 558 through contacts 556, 
6, wire 63, contacts 64, 6f 5, wires 66 and 
67, through light 68 and thence through wires 
69, 620 and 62 to wire 55. Illumination of 
light 68 indicates to the operator that he can 
now press button 622 to unlock the volume trans 
mitter. Depression of button 622 engages con 
tacts 623 and 624, whereby current can flow 
through wires 63 and 66 through relay 625 and 
thence through said contacts 623, 624 to wire 
69. Energization of relay 625 withdraws latch 
626 from engagement with a notch in disk 627 
of the volume transmitter, thereby freeing the 
volume transmitter for Operation. The depres 
sion of button 622 also moves contacts 628 and 
contact 629 toward disk 630, bringing said con 
tacts into position for Operation by said disk. 
To transmit volumes the disk 630 is now ro 
tated by means of handle 630'. In the mean 
time, since relay 625 is energized, relay 640 be 
comes energized through wires 552, 573, 574, 633, 
662, 663, 665, contacts B66, 667 and wires 668, 
670, 67, 65, and 65. Relay 66 is also en 
ergized upon energization of relay 625, through 
wires 663, contacts 672 and 673, and wires 674, 
675, 676. The supervisory current now flows 
through relay 59, wire 592, arm contact 56', con 
tact 593, wires 594, 403, relays 404, 42, 422, 
wires 402, 595, contacts 59.5', 56', wires 596 and 
652, contacts 689, 690, wires 597 and 600, to wire 
55. A parallel holding circuit through relay 
66 is also established to through wires 67, and 
contacts 678, 679, 680, 68. Disk 630 is provided 
with a pair of teeth 63 and with a series of teeth 
632 spaced from the teeth 63. Upon now ro 
tating the disk 630 the teeth 63 successively en 
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gage contact 629, producing two engagements of 
said contact with contact 628. 

Each engagement of contact 629 with contact 
628 short circuits the relay. 59 between wires 
573 and 592 and produces an increased current 
flow through wires 402, 403 and their associated . 
relays. The direction of flow of the impulses 
through contacts 628, 629 in wires 402, 403 is not 
material, since, as previously described, in the 
Operation of the Volume transmitter, energization 
of either relay 42 or 422 will produce the same 
effect upon magnet 44 (Fig. 2). Assuming that 
the position of the switch 56 is as indicated on 
Figure 1, upon the first engagement of contact 
629 with contact 628 current flows from wire 
552 through wires 573, 574, 633, contacts 629 and 
628, wires 634, 635 and 636 through switch 
blade 56', contact 593, wire 594, wire 403, the 
relays between wires 403 and 402, and wire 402, 
back through wire 595, blade 56', wires 596 and 
652, contacts 689, and 690 and wire 597 to wire 

If the blades 56, 56' of the polarity 
switch are engaged with contacts 60, 602, re 
spectively, current will flow from wire 636 through 
blade 56', contact 60, wire 595 to wire 402 and 
thence to wire 403, contact 602 and blade 56' to 
wire 596. There will thus be a flow of current 
through wires 402, 403 upon each engagement of 
contact 629 with contact 628. The two impulses 
produced by engagement of teeth 63 with con 
tact 629 step the switch arms 443 and 448 (Fig. 
2) into engagement with contacts 455 and 457 as 
previously described, whereby the volume re- . 
corder is selected for operation. Actuation of 
contact 629 by teeth 632 with consequent im 
pulses through wires 402, .403 cause impulses 
through the volume motor to shift the pen to 
the proper volume position, as described herein 
before. The space between teeth 63 and 632 
on disk 630 is provided to enable relay 429 to de 
energize and contact 435 to engage contact 459 
before the first tooth 632 engages contact 629. 

If the operator maintains a push button 3 
of the average transmitter depressed at the time 
when notch 6 of disk 555 comes opposite con 
tact 556, current does not flow to the volume 
transmitter relay 625, because, as previously 
noted, relay 640 was energized by energization of 
said relay 565 and has withdrawn contact 65 
from engagement with contact 64. As pre 
viously noted, as long as contact 556 was in 
engagement with contact 55 relay 565 was ener 
gized, and its contact 64 is in engagement with 
contact 642. Now, when notch 60 comes op 
posite contact 556 and the latter separates from 
contact 557, assuming that a push button f3 is 
maintained depressed so that contact 605 re 
mains in engagement with contact 60 of relay 
68, relay 565 continues to be energized because 
the current can now flow from wire 552 through 
wires 573, 574, and 575, and thence through con 
tacts 605, 607, wire 644, contacts 64 and 642 
and thence through a relay 565 and wires 
566-569, to wire 55. At the same time, cur 
rent can flow f m wires 573, 574 and 575 through 
contacts 605 an S07, contacts 64 and 642, 
through wires 564, 563, 562, contacts 560 and 
56, wire 559, wire 559, wires 645, 646 and 64T, 
contacts 648 and 649 of relay 565, wires 650, B5, 
and 65 ' through relay 640 and wire 569 to wire 
55. Relay 640 thus is maintained energized, 
and its contact 598 remains out of engagement 
with contact 599. Supervisory current cannot 
now flow between contacts 598 and 599, though 
it can flow by way of wire 596 through wires 
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652, 652 and 653 through the closed contacts 
654, 655 of relay 565, thence through wires 656 
and 657 to contact 599, and thence through closed 
Switch 42 to wire 55. If the operator now re 
leases the depressed push, button f3, however, 
while notch 60 is still over contact 556 the re 
Sultant energization of magnet 68 will disengage 
contact 605 from contact 60 and break the 
circuit through relay 565 with consequent dis 
engagement of contacts 654 and 655, thus dis 
rupting entirely any flow of Supervisory current. 
The switch arms 443 and 448 (Fig. 2) thus now 
drop back to their normal or home position. 
The de-energization of relay 565 also breaks con 
tacts 648, 649 disrupting the previously described 
circuit through relay 640 and at the end of a 
predetermined time (two seconds, for example) 
depending upon the capacity of condenser 660, 
the relay 640 de-energizes, whereupon contact 
65, which was disengaged from contact 6, 
upon energization of relay S40, now returns into 
engagement with contact 64, permitting cur. 
rent to flow to the volume transmitter. The push 
button 622 being depressed, volumes may now be 
transmitted as long as the notcin SiC remains 
over the contact 556, or, as will be seen later, as 
long as the operator maintains said push button 
622 depressed. 

It will be seen that during the time that relay 
64 regains energized following release of the 
depressed push outton 3, with contacts 55S, 55 
Separated, no current flow can take place 
through wires 02, 403. This is because the re 
lease of push button 3 re-energizes image; 38 
Separating contacts 60s, 605 for Ene respective 
ContacS 6, St. aid breaking the circuit, through 
relay 565. Contacts 65, 655 are lovy separated, 
yaerefore Inc. current can ovy from Wira is 0. 
wire SS oy way of contacts $54, 655. Nor car 
current, iiovy from wire 596 to wire 5S' tiroliga 
contact 598, since, as above noted, relay 649 re 
anaias energized for a brief period. Current also 
cannot flow from wire 596 to wire 59 by vyay of 
the contacts controlled by relay 625, since at this 
time relay 625 is de-energized due to the sepa 
ration of contact 65 of relay S4 from contact 
64. Thus all possible paths of current through 
wires 492, 403 are cut off. Now, when relay 640 
de-energizes, contact 598 reengages contact 599 
and contact 65 is re-engaged with contact 64. 
Current can now flow through relay 625 of the 
volume transmitter provided notch 6 O is still 
opposite contact 566, and push button 622 is de 
pressed. The reengagement of contacts 598, 599 
re-establishes the flow of supervisory current 
through wires 402, 403 by way of wire 590, relay 
59, the polarity switch contacts, wires 596, 597, 
contacts 598, 599 and wire 597. 

It will be seen from the foregoing description 
that if an operator is holding a push button 3 
depressed, and is operating the average trans 
mitter in accordance with the new value of a 
Stock, a change in the average may nevertheless 
be transmitted over wires 402, 403 despite the 
Separation of contacts 556, 557. The average 
transmitter remains in control as long as said 
push button is held depressed, and thus the 
change in the average will be transmitted. Upon 
then releasing the depressed push button f3 the 
Volume transmitter assumes control by the de 
pression of push button 622 since relay S25 is 
then energized as above noted. In the mean 
time, the temporary interruption (for about 2 
Seconds) of current flow in wires 402, 403 be 
tween release of push button 3 and de-energiza 
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tion of relay 640 has caused relay 475 (Fig. 2) 
to be energized and contact arms 443, 448 to re 
turn to their home positions. Now, when the 
operator, with push button 622 held down, turns 
the volume transmitter disk 630, impulses will be 
Sent from the Volume transmitter through wires 
402, 403. 
At this point, it may be noted that when re 

lay 625 is energized, relays 640 and 66 are en 
ergized. Relay 640 is energized as follows: 
From wire 552 through wires 573, 574, 633, 662, 
663, contact 664 of relay 625, wire 665, contacts 
666,667 of relay 625, wire 668, contact 669, wires 
670, 67 f, 65, 65, relay 640, and wire 569 to 
wire 55. At the same time, relay 66 is ener 
gized from wire 663 through contacts 672, 673, 
Wires 64, 675, and 66, through said relay 66 
to wire 569. When relays 640 and 66 are en 
ergized they close a holding circuit through relay 
66 as follows: From wire 552 through wire 677, 
contacts 68 and 69 of relay 640 and contacts 
680, 68 of relay 66. 

NOW, upon turning disk 630, two impulses are 
Sent over wires 402, 103 as the result of closing 
Contacts 628, 629 by the two teeth 63 on Said 
disk, with resultant stepping of arms 443, 448 
into engagement with contacts 455, 457, Fig. 2. 
Upon further turning of disk 630 to engage the 
proper number of teeth 632 with contact. 629 the 
number of impulses corresponding to the volume 
in question are transnitted over wires 402, 403, 
and the volume motor 500, Fig. 2, steps the wol 
Ine pen tipwardly te indicate the transmitted 
Wolse. 

If, While the operator holds button 622 de 
preSSed, and is operating the voluine transmitter 
disk (33), the notcin SG 3 passes by contact 556 and 
dis. 555 re-engages said contact, with contact, 
55E, the tra Sasmission of the volutine can never 
heless proceed. Without interference. Since relay 
668 is energized it will be seen that contact 56 
Of Said relay is disengaged from contact, 560, so 
that the average transmitter relay 565 cannot 
be energized even though contacts 556, 557 are 
engaged. The average transmitter is thus kept 
Out of action. Relay 625 remains energized de 
Spite the opening of contacts 556, 6: , since the 
depression of button 622 has engaged contacts 
682, 683, and the initial energization of relay 625 
has engaged a contact 584 with contact 685, so 
that current can flow from wire 552 through 
wires 573, 574, 633, contacts 682, 683, wires 686, 
68, contacts 684, 685, wire 688, relay 625, con 
tacts 623, 624, wires 6f 9, 620, and wire 569 to 
Wire 55f. At the same time light 6, 8 in parallel 
with relay 625 remains illuminated. Also, the 
Volume light 62 on the control panel remains 
illuminated through the following circuit: from 
Wire 552, through wires 573, 574, 633, 662, 663, 
contact 664 of relay 625, wires 665, contacts 666 
and 667 of relay 625, wire 668, contacts 669 and 
727 of relay 625, wires 728 and 729, contact 64, 
and Wire 62, through light 612 to wire 55. 

After the desired volume has been transmitted 
the operator releases push button 622, breaking 
the circuit through relay 625, which promply de 
energizes. Since contact 666 is not separated 
from contact 667 the circuit through relay 640 is 
broken. Upon the de-energization of relay 625 
no Supervisory current can flow through wires 
402, 403, until relay 640 is de-energized, which, as 
above noted, Will take place about two seconds 
after the circuit through relay 640 is broken. 
When relay 625 is de-energized and relay 640 re 
mains energized, all possible paths of current 
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flow through wires 402, 403 are broken since 
contact 598 is separated from contact 599 and 
contacts 689 and 690 of relay 625 are separated. 
At the same time, of course, contacts 854 and 
655 of relay 565 are separated since relay 565 is 
not energized. Now when relay 640 is de-ener 
gized contact 598 engages contact 599, re-estab 
lishing the flow of Supervisory current in wires 
402, 403. When the flow of supervisory current 
is interrupted as above described, the magnet 
475 (Fig. 2) is energized and arms 443 and 448 
return to their home position. The de-energiza 
tion of relay 640 separates contact 680 from 
contact 678 but relay 66 remains energized (for 
about a second, for example) due to its condenser 
69. Deenergization of relay 640 also reengages 
a contact 692 with contact 693 in wire 558 and 
since relay 66 temporarily remains energized its 
contact 694 remains engaged with contact 695. 
A current impulse thus now flows from wire 552 
through wire 558, contacts 693, 692, contacts 695, 
694, wire 635, one of the blades of the polarity 
switch 56, wires 403, 402, and thence through 
the other blade of the polarity switch through 
wires 596,597 and 597 to wire 55. This cur 
rent impulse energizes one or the other of the 
relays 42, 422 (Fig. 2) and causes an impulse 
to flow through magnet 44 (Fig. 2), stepping 
arms 443, 448 from their home position into 
engagement with contacts 444, 449. Now, when 
relay 66 de-energizes, its contact 694 is sepa 
rated from contact 695 and its contact 56 re 
engages contact 560 so that current can now 
flow through contacts 556, 557 through relay 
565 of the average transmitter. The system is 
now conditioned for the transmission of aver 
ages. If the operator completed volume trans 
mission and released volume push button 622 
before contact 6 is disengaged from contact 
556, the circuit through relay 640 will be broken 
at contacts 666, 667; relay 640, however, remains 
energized for a brief period (two seconds, for 
example) during which the supervisory current 
described above will be interrupted at contacts 
690,689. After relay 640 becomes deenergized, 
the holding circuit through relay 66 is broken 
at 678,679. 

However relay 66 remains energized for a 
brief interval (a second for example) during 
which an impulse of increased current (by short 
circuiting of relay 59) is sent through the wires 
402, 403 as follows: Wires 552, 558, contacts 693, 
692, 695, 694, wires 635, 636, arm contact 56', 
wires 594, 403, 402, 595, contacts 595, S6', wires 
596, 597, contacts 598, 599 and wires 597, 600 
and 55. 
The interruption of current and subsequent 

one impulse of increased current through wires 
402, 403, release arms 443, 448 to their home 
position and install them in engagement with 
contacts 444 and 449. 
The disk 555 in the embodiment here described 

makes one complete revolution in two minutes, 
and the notch 60 is of such extent as to pass 
over the contact 556 in ten seconds, so that dur 
ing the last ten seconds of each cycle of rotation 
of disk 555 contact 556 is in engagement with 
contact 6 for the transmission of volumes. 
The period of rotation of disk 555 and the extent 
of notch 60 may of course be varied as desired. 
A light 700 on the control panel is connected 

in parallel with light 572 on the average trans 
mitter and is energized as long as the average 
transmitter is conditioned for transmitting aver 
ages. Likewise, a light 70 on the control panel 
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17 
is in parallel with light 68 and is energized 
whenever the volume transmitter is conditioned 
for transmitting volumes. While light 57 is 
normally de-energized when contacts 556, 557 
are separated, lights 57,700 and 572 remain ener 
gized despite the separation of said contacts, as 
long as the operator maintains a push button 3 
depressed. Likewise, while light 62 is normally 
extinguished upon Separation of contacts 556, 
6, lights 62, 70? and 68 remain illuminated 
despite the Separation of Said contacts, as long 
as push button 622 is held depressed. When con 
tacts 6, 556 are disengaged but the push button 
622 is still depressed, relays 625, 640 and 66 are 
energized, and current flows from wire 552, wires 
wires 573, 574, 633, contacts 682, 683 wires 686, 
687, contacts 684, 685; from here, through light 
G8, and wires 620, 62, to wire 55. Current also 
flows through wire 6f 6, light 70, and wire 62 to 
Wire 55. 
Also current flows from wire 552, wires 573, 574, 

633, 662, 663, 664, contacts 666, 667, 669, 727, 
wires 28, 29, contact 64, through light 62, to 
wire 55. 
When contacts 556, 557 are disengaged, but 

the push button 3 is still depressed, relay 640 
and 665 are energized, and current flows as pre 
viously noted through lights 572, TOO and also 
through contacts 560-56 through light 57 f. 
A single stroke bell 703 is connected in parallel 

with light 70 and provides an audible signal 
which connes into action when the transmission 
of Volume is in order. It should be noted that 
neither bell 703 nor lights 70, 68 will be ener 
gized, even though contacts 556, 6 are engaged, 
until any depressed push button 3 at the aver 
age transmitter is released. Likewise, lights 700 
and 572 will not be illuminated, even though con 
tact 556 engages contact 557, until the push but 
ton 622 at the volume transmitter is released. 
Means are provided for giving a signal when 

ever the Supervisory current circuit is broken, 
or relay 59 is shorted, for more than a prede 
termined time (three seconds, for example), or 
whenever less than a predetermined amount of 
Supervisory current flows through wires 402, 403, 
for more than said predetermined time. For this 
purpose, relay 59 is provided with a contact 705 
which, when said relay is shorted or de-energized, 
is disengaged from contact 706. As long as cur. 
rent of a predetermined value flows through re 
lay 59 contact 705 engages contact 706 and a 
relay 07 is energized withdrawing its contact T08 
from engagement with contact 709 and engaging 
its contact to with contact 7 ft. Now, if relay 
59 is shorted or de-energized, or the current 
therethrough is less than a predetermined 
amount, contact 05 disengages contact 706, and 
breaks the circuit through relay TOT. The latter, 
however, remains energized through condenser 
2 for a predetermined (three seconds, for ex 

ample), and if contacts 705, 706 remain separated 
beyond said time, relay 7 OT is de-energized with 
resultant engagement of its contact 708 with con 
tact 09. A double pole double throw switch 73 
is normally in the position shown in Fig. 1 con 
necting a bell 714 between wires 75, T6. Now, 
when contact 08 engages contact 709 as afore 
said, current flows from wire 552 through said 
contacts, wire 75, bell 74, and wire 76 to wire 
55. The sounding of the bell shows that the 
line 02, 403 is not in proper condition for opera 
tion. The attendant proceeds to remedy the con 
dition of the line 402, 403, and if desired, to avoid 
continual sounding of the alarm in the mean 
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time, the attendant may throw the Switch 3 
into engagement with contact to connect a 
light 78 between wire Ti5 and wire 79, at the 
same time throwing the bell out of circuit. 
Switch T 3 at this time also engages contact 720 
connected to bell T 4, but since contacts T0, T if 
are separated the bell does not sound. Upon 
restoration of the proper current conditions in 
wires 402, 403 and relay 59, the latter reengages 
contact T 05 with contact 706 again energizing 
relay TOT, which thereupon separates contact 08 
from contact 709 and engages contact 70 with 
contact 7 ft. Current now flows from Wire 552 
through contacts 7, 70, wire 72, switch 73, 
contact 720, bell 74, and wire 76 back to wire 
55, again sounding the bell and ShoWing that 
proper conditions have been restored. To silence 
the bell, the attendant restores the SWitch to its 
position shown in Figure 1. 
A contact 22 connected to a Wire 23 is nor- : 

mally disengaged from a contact 724 connected 
to wire 25. Wires 23 and 25 are connected to 
wires 574, S35, respectively. As a result, when 
ever contact 722 engages contact 724 the relay 
59 is shorted and increased current foWS in the 
line 402, 43. Contact 22 is engaged with con 
tact 724 by any suitable means, such as the man 
ually operated dial 420 of any suitable or conven 
tional construction. This dial is operated to 
actuate contact 22 and to Send impulses in the 
Wires 402, 403 for the purpose of stepping the 
Switch arms 443 and 448 (Fig. 2) into their third 
and fourth positions, as well as to orient the 
aVerage ChartS at the receiving stations and to 
bring fresh portions of said charts into position 
for receiving averages, as previously described in 
connection With Fig. 2. 
A Suitable instrument may be included in One 

of the lines 402, 403 to show the polarity and con 
dition. Of the current in said lines. This instru 
ment, designated 26, may be a standard form 
of milliameter, with Zero in the center. 
In Figure 15, conections are illustrated for 

utilizing an alternating current source at a re 
Ceiver. In this view the alternating current 
means are designated 30, 23 . The Carriage 
driving notor 5, which in this instance may 
be of alternating synchronous motor, is con 
nected to main 730 by Wire 32. Another Wire 
734 connected to said motor, has a contact 735 
adapted to be engaged by contact 36 of relay 
40. To contact 736 there is connected a wire 
737 which is connected by wire 38 with main 
3. A rectifier unit 739 of well known con 

Ventional construction is connected by wire i40 
to main 30 and by wire 74? to contact 742 co 
Operating with contact 743 of relay 404, said con 
tact 43 being connected, as shown, with wire 
38. It will now be seen that energization of 

relay 404 engages contact 743 with contact 742, 
closing a circuit through the rectifier unit 739, 
Which thereupon applies direct current to the 
Wires 4 6, 4 7. The energization of relay 404 
also has engaged its contacts 405, 407 with con 
tacts 406, 408, respectively, thus energizing re 
layS 40 and 448. Energization of relay 4 O en 
gages contact 36 with contact 35, thus clos 
ing a circuit through the carriage driving motor 
5ft from the mains 130, 3f. The receiver ap 
paratus is now in condition for operation in the 
Sane manner as previously described. 

It Will, of course, be appreciated that in lieu 
of condensers for delaying release of relays 40, 
48, 429, 469, 49, 640, 66, and 707, the release 
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of said relays may be accomplished in any other 
suitable way well known in the art, as by dash 
pots, for example. It will also be apparent that 
the relays 42, 422 and rectifiers described in Con 
nection therewith may, if desired, be replaced 
by a polarized relay responsive to the direction 
of current flow through wires 402, 403. 
In the recorder embodiment herein described, 

it may be observed that gears 90 and 9 may 
each have fifty teeth (as also may ratchet wheel 
87) while pinions 95 and 206 may each have 

fourteen teeth. It is found that thereby the 
pinion 95 may be expeditiously and freely moved 
into engagement with either gear 90 or pinion 
206 in any position to Which Said gear and pin 
ion may be set by Operation of ratchet, 8. 

Stinnary of Operation 

Ey Way of a Specific illustration of Operation 
Of the invention as applied to the transmission 
and recording of stock averages and volumes, let 
it be assumed that a fresh portion of the aver 
age chart has been brought into position for 
COOperation. With the average pen 202 at the 
end of the previous trading period. As previous 
ly described, the chart 50 at each receiving 
Station Was brought, after the end of the trad 
ing period, into Such position that the proper 
dollar line thereon is opposite the average pen 
202, by sending impulses from dial 42C with the 
minor SWitch arms 443, 448 positioned as pre 
Viously noted. Thereafter, said chart 50 at 
each receiver Was stepped further downwardly 
to bring a fresh portion into recording position, 
this being accomplished by sending impulses 
from dial 420 with the minor switch arms 443, 
448 in engagement with contacts 456, 458. Sufi 
Cient impulses Were sent from said dial 420 with 
Said SWitch arms on contacts 456, 458 aforesaid 
to Shift the chart downwardly through such num 
ber of dollar lines from the position to which it 
WaS moved in the Orienting operation aforesaid 
as to bring the desired fresh portion of the chart 
into average-receiving position, but with a dol 
lar line opposite the pen. 
The Operator at the central transmitting sta 

tion now closes switch 472, closing the circuit 
for the flow of Supervisory current over the trans 
mission Wiles 402, 403, and energizing relay 404 
at each receiving station, with resultant opera 
tion of relays 40 and 4:8 as hereinbefore de 
Scribed. Since wires 4 f6, 4f7 at each receiving 
Station are now connected to current source 400, 
4, the carriage motor 5, 7 is now energized. 
An impulse is now sent from the central sta 

tion by Operation of dial 420, stepping the minor 
SWitch arms 443, 448 from their home or zero 
positions into engagement with contacts 444, 
449. The Operator now sends a sufficient num 
ber of impulses from dial 420 through relay 42 
to shift the chart downwardly from its position 
in which the dollar line previously mentioned is 
Opposite the pen to a position in which the cents 
reading of the previous closing average is Oppo 
Site Said pen. The counter 22 opposite the pen 
indicates the dollar amount of said aVerage read 
ing. Hence at the commencement of the new 
trading period the average recorder exhibits the 
previous closing average on the fresh portion of 
the chart which is to receive the aVerage record 
throughout the new period. For example, if Said 
closing average was $61.50, the counter 22 Op 
posite the pen indicates $61, and the pen, after 
Said chart has been moved downwardly as afore 
Said, is on a 50: line on the chart, Whereby the 
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reading of $61.50 is exhibited. Motor 553 has 
in the meantime been connected by switch 554 
with mains 551, 552 at the central station. By 
way of illustration, disk 555 is assumed to make 
one complete revolution in two minutes, and 
notch 60 thereof to be opposite contact 6 f 
for ten seconds in each revolution of said disk. 
With the minor SWitch arms stepped into en 

gagement with contacts 444, 449 as aforesaid 
the operator at the central station observes the 
quotations and volume indications on the cus 
tomary ticker tape. As long as contacts 556, 
557 are in engagement, light 57 on the control 
panel is illuminated, and as long as the relay 
565 of the average transmitter is energized, light 
700 on the control panel and light 52 on the 
average transmitter are likewise illuminated. 
As soon, now, as the ticker tape shows a quota 
tion for any stock in the group in question, which 
quotation is different from that appearing on 
the Counter for said stock, and assuming that 
light 572 is illuminated, indicating that trans 
mission of averages is in order, the operator de 
presses button 3 for said stock, and rotates han 
dle 26 of the average transmitter in a direction 
corresponding to increase or decrease in said 
stock value, and for a number of rotations cor 
responding to the extent of said increase or de 
crease. For example, if the quotation indicates 
a decrease of 3% of a dollar, the handle 26 is 
turned in the proper direction through three 
cornplete rotations. Counter for the stock 
in question now exhibits the new value of the 
stock. The operator likewise depresses the ap 
propriate push button 3 and operates handle 
26 through the appropriate extent and in the 
proper direction for each change in value of each 
other stock in the group in the average trans 
mitting period. 
As previously described, whenever a change 

of two cents in the average of the group of stocks 
is accumulated, contacts 5, 52 of the average 
transmitter close a circuit over wires 40, 403. 
The current now sent over said Wires is of greater 
strength than the supervisory current, since 
the closing of contacts 5, 52 short circuits the 
relay 590. Also, due to the operation of the 
polarity Switch 56 prior to closing of said con 
tacts 5, 52, said current is of a polarity de 
pendent upon whether the average is increased 
or decreased. Relay 42 f or 422 at each receiv 
ing station is thereby operated, and since switch 
arms 443, 448 are engaged with contacts 444, 
449, the average motor 463 is operated to shift 
the chart 50 upwardly or downwardly in ac 
cordance with said two cents change in the 
average. 
As previously noted, if a push button 3 is 

maintained depressed at the time when notch 
60 comes over contact 557, the operation of the 
average transmitter can be completed without 
interference, even though contact 55 is now dis 
engaged from contact 556 and is engaged with 
contact 6. Since relay 640 is energized as long 
as a push button 3 is depressed, contact 65 
is separated from contact 64 and current can 
not flow to the volume transmitter. Light 62 
is now illuminated, indicating that the cyclical 
period assigned for the transmission of volumes 
has been established. Lights 52 and 700 re 
main illuminated on the average transmitter, 
as likewise does light 57 as long as push button 
8 remains depressed, as also does light 608, 
which is illuminated whenever a push button 3 
is depressed and the locking relay 68 of the av 
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erage transmitter de-energized. The operator 
now releases push button 3 as soon as opera 
tion of the average transmitter is completed. 
Relays 68 and 565 are now deenergized. Re 
lay 640, as previously noted, remains energized 
for about two seconds, during which time super 
visory current is cut off from lines 402, 403, and 
the minor switch arms 443, 448 return to their 
home or Zero position. In the meantime the 
total volume of sales of the stocks in the group 
has been observed from the ticker tape and 
totalized. As soon as relay 640 is deemergized, 
light 70 on the control panel is illuminated and 
bell 703 Sounds, emphasizing that volumes should 
be transmitted. 
The operator now proceeds to transmit vol 

lumes, depressing push button 622, whereby relay 
625 is now energized and the volume transmitter 
is unlocked. The latter is now Operated until 
the appropriate indication on the volume trans 
mitter dial appears through the opening in the 
transmitter casing. As previously described, upon 
operating the volume transmitter, the teeth 63 
cause two impulses to be sent over wires 402, 
403, stepping the minor Switch arms into engage 
ment with contacts 455, 457. Due to the spacing 
of teeth 632 from teeth 63, Sufficient time is 
allowed for relay 429 to deenergize, and its con 
tact 435 to engage contact 459, following which 
teeth 632 operate contacts 628, 629 a number of 
times corresponding with the volume to be trans 
mitted. The volume motor 500 is thereby oper 
ated and shifts the volume pen upwardly to 
draw on the volume chart a line the vertical ex 
tent of which indicates said volume. 
Should push button 622 be maintained de 

pressed at the time when contact 557 is reen 
gaged with contact 556 the volume transmission 
may nevertheless be completed, as hereinbefore 
described, since relay 625 remains energized, and, 
due to energization of relay 66 , contact 56 is 
disengaged from contact 560, preventing flow of 
current to the average transmitter. However, as 
soon as contacts 556 and 557 engage, light 57 
on the control panel is illuminated, showing that 
the period, assigned to transmission of averages 
is established, the light 612 is not extinguished 
at that time. 
As soon as the volume transmitter has been 

Operated the appropriate extent the operator 
releases the depressed push button 622, deener 
gizing the relay 625. Relay 640 remains ener 
gized for about two seconds, during which time 
no current flows in wires 402, 403, the minor 
switch arms 443, 448 return to normal or zero 
position, and the volume pen is lowered into its 
Zero position. Relay 640 then deenergizes, but 
relay 66 remains energized for about a second 
after the deemergization of relay 640, and during 
this time an impulse is sent over wires 402, 403, 
stepping the minor switch arms 443, 448 into 
engagement with contacts 444, 449. Upon de 
energization of relay 66, contact 56 is reengaged 
with contact 560, so that current can flow through 
the relay 565 of the average transmitter, where 
upon changes in average can be transmitted as 
previously described. As hereinbefore noted, 
when relay 565 is energized, light 572 on the 
average transmitter and light 700 on the control 
panel are illuminated. - 

It will be noted that if the operator should 
depress a push button 13 at a time when relay 
565 is not energized, as when contacts 556, 557 
are separated or relay 640 is energized, such de 
pression of the push button is ineffective, since 

  



the magnet 68 can not be energized to unlock 
the average transmitter until relay 565 is ener 
gized and a push button is depressed. 

Similarly, if the push button 622 of the volume 
transmitter is depressed either while contacts 556, 
6 are disengaged or relay 640 is energized, the 
volume transmitter cannot be operated Since 
relay 625 cannot be energized at Such timeS. 
Throughout the trading period the carriage On 

which the average and volume pens are mounted 
is being moved from left to right at a constant 
rate of speed. Since volumes are transmitted 
at Substantially two minute intervals, the Wol 
ume indications on the recorder show the rate of 
Sales of the stocks of the group, and also ShoW 
the amount of Sales corresponding to the aver 
age indication for each two minute period. 

After the trading period has terminated, the 
readings on the chart may remain in View as 
long as desired, after Which the Operator tranS 
mits orienting impulses as previously described, 
insuring that all the charts at the receiver sta 
tions are on the proper dollar line, and then 
sends impulses for shifting the chart downward 
ly to bring a fresh portion into recording posi 
tion, but with a dollar line in each chart in 
coincidence With the pen. The chartS are noW 
in position for resumption of operation for the 
next trading period in accordance With the pro 
cedure hereinbefore Outlined. 
As previously noted, the pen carriage, after 

moving to its extreme right hand position, effects 
reversal of the gearing to the drive motor 5, 
and is thereupon shifted to the left. In its right 
hand position, the carriage engaged contact 58 
With contact 589, closing a circuit through relay 
522, which establishes a holding circuit through 
itself and maintains relay 440 energized until 
said carriage reaches its extreme left hand posi 
tion and travels slightly to the right, disengag 
ing contact 53 from contact 53, and breaking 
the circuit, through relay 522. Upon the ener 
gization of relay 522, the Switch 4-2 at the cen 
tral transmitting station may be opened, Since 
relay 522 maintains relay energized and volt 
age impressed on wires 4 & 6, & 7 from source 460, 
49, despite the release of relay E6, so that the 
completion of the travel of the carriage to its 
initial position is insured. SWitch 554 at the 
central station is operated to disconnect motor 
555 from lines 55A, 552 when the transmission 
of stock quotations and Volumes from the Stock. 
eXchange is terminated. 
The motor 5.2 preferably moves the pen car 

riage to the right a distance beyond the position 
corresponding to the termination of trading, SO 
that marks by the per on the chart as an inci 
dent to Orientation and feeding Of a fresh Chart 
portion are in a Zone distinct from the record 
of averages. 
The terms of expressionS Which We have en 

ployed are used as terms of description and not 
of limitation, and We have no intention, in the 
use of such terms and eXpressions, of eXcluding 
any equivalents of the features ShoW and de 
Scribed or portions thereof, out recognize that 
Various modifications are poSSible Within the 
Scope of the invention clained. 
We claim: 
1. In combination, means for transmitting Sig 

nals corresponding to values of a variable, means 
for transmitting signals corresponding to values 
of another variable, means for locking each of 
Said transmitting means against operation, an 
electromagnet for controlling each of said lock 
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ing means, and means comprising a manually 
operable member for each of Said electromag 
nets and a cyclically operating member Common 
to said electromagnets for operating said elec 
tromagnets to unlock the respective tranSnitting 
means in different cyclical periods. 

2. In combination, a transmission line, means 
for establishing current flows in Said line for 
transmitting values of a variable, means for 
establishing current flows in said line for trans 
mitting values of another variable, contact 
means for contlolling the first mentioned trans 
mitting means, contact means for controlling 
the second mentioned transmitting means, 
Cyclically operable means for Successively oper 
ating the respective contact means, a relay con 
trolling the first mentioned transmitting means 
and energized in response to Operation of the 
first Inentioned COntact means, a relay control 
ling the Second transmitting means and con 
hected With the Second mentioned contact means, 
a relay energized in iresponse to energization of 
the first mentioned relay, and contacts in circuit 
With the Second relay and separated upon en 
ergization of the third relay. 

3. In combination, a transmission line, means 
for establishing current flows in said line for 
transmitting values of a variable, means for 
establishing Current flows in Said line for trans 
Initting values of another variable, contact 
meanS for controlling the first mentioned trans 
mitting means, contact means for controlling the 
Second mentioned transmitting means, cyclically 
operable means for Successively operating the 
respective contact means, a relay controlling the 
first mentioned transmitting means and ener 
gized in response to operation of the first men 
tioned Contact means, a relay controlling the 
Second transmitting means and connected With 
the Second mentioned contact means, a relay en 
ergized in response to energization of the second 
mentioned relay, and contacts in circuit with the 
first relay and separated upon energization of 
the third relay. 

4. In combination, a transmission line, means 
for establishing current flows in said line for 
tranSnitting Values of a Variable, means for es 
tablishing current flows in said line for trans 
Initting values of another variable, contact means 
for controlling the first mentioned transmitting 
means, contact means for controlling the Sec 
Ond mentioned transmitting means, cyclically 
operable means for successively operating the re 
Spective contact means, a relay controlling the 
first mentioned transmitting means and ener 
gized in response to operation of the first men 
tioned contact means, a relay controlling the Sec 
ond transmitting means and connected with the 
Second mentioned contact means, a relay ener 
gized in response to energization of eithel the 
first or the Second relayS, contacts in circuit. With 
the first and Second relays and Separated upon 
energization of the third relay. 

5. In combination, a transmission line, means 
for establishing current foWS in Said line for 
transmitting ValueS of a variable, means for eS 
tablishing current flows in Said line for transmit 
ting values of another variable, contact means 
for controlling the first mentioned tranSnitting 
means, contact means for controlling the second 
ninentioned transmitting means, cyclically Oper 
able means for successively operating the respec 
tive contact means, a relay controlling the first 
mentioned tranSnitting means and energized in 
response to operation of the first mentioned con 
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tact means, a relay controlling the second trans 
mitting means and connected with the second 
mentioned contact means, a relay energized in 
response to energization of either the first or the 
second relays, contacts in circuit with the first 
and second relays and separated upon energiza 
tion of the third relay, and means controlled by 
each of the first and second relays for closing a 
holding circuit therethrough upon energization 
thereof. 

6. In combination, a transmission line, means 
for maintaining a flow of supervisory current over 
said line, means for establishing current flows of 
increased strength in said line for transmitting 
values of a variable, means for establishing Cur 
rent flows of increased strength in Said line for 
transmitting values of another variable, contact 
means for controlling the first mentioned trans 
mitting means, contact means for controlling the 
second mentioned transmitting means, cyclically 
operable means for Successively operating the re 
spective contact means, a relay controlling the 
first mentioned transmitting means and ener 
gized in response to operation of the first men 
tioned contact means, a relay controlling the 
second transmitting means and connected with 
the Second mentioned contact means, a relay 
energized in response to energization of the first 
relay, means for delaying de-energization of the 
third relay following de-energization of the first 
relay, and means responsive to de-energization 
of the first relay for interrupting the flow of 
supervisory current while the third relay remains 
energized. 

7. In combination, a transmission line, means 
for maintaining a flow of supervisory current Over 
said line, means for establishing current flows 
of increased strength in said line for transmit 
ting values of a variable, means for establishing 
current flows of increased strength in said line. 
for transmitting values of another variable, con 
tact means for controlling the first mentioned 
transmitting means, contact means for control 
ling the second mentioned transmitting means, 
cyclically operable means for successively oper 
ating the respective contact means, a relay Con 
trolling the first mentioned transmitting means 
and energized in response to operation of the 
first mentioned contact means, a relay controlling 
the second transmitting means and connected 
with the second mentioned contact means, a relay 
energized in response to energization of the first 
relay, means for delaying de-energization of the 
third relay following de-energization of the first 
relay, and condenser means responsive to de 
energization of the first relay for interrupting the 
flow of supervisory current while the third relay 
remains energized. 

8. In combination, a transmission line, means 
for maintaining a flow of Supervisory current over 
said line, means for transmitting values of a 
variable over said line, means for transmitting 
values of another variable over said line, cycli 
cally operable means controlling the periods with 
in which the respective variables may be trans 
mitted, a relay, contact means operable for 
closing a circuit through said relay in response 
to conditioning of either of said transmitting 
means for operation, means delaying de-energiza 
tion of said relay following release of the oper 
ated contact means, and means controlled by Said 
relay during said delayed de-energization thereof. 
for interrupting current flow in said transmission 
line. 

9. In combination, a transmission line, means 
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for maintaining a flow of supervisory current 
over said line, means for transmitting values 
of a variable over said line, means for transmit 
ting values of another variable over said line, 
cyclically operable means controlling the periods 
within which the respective variables may be 
transmitted, a relay, contact means operable for 
closing a circuit through said relay in response 
to conditioning of either of said transmitting 
means for operation, means delaying de-ener 
gization of said relay following release of the op 
erated contact means, and means controlled by 
said relay during said delayed de-energization 
thereof for interrupting current flow in said 
transmission line, a receiver comprising separate 
means for indicating the respective variables, 
Switch means for selecting the receiver means 
to be operated by said signals, and means re 
Sponsive to said current interruption for restor 
ing said Switch means into a given position. 

10. In combination, a transmission line, means 
for maintaining a flow i supervisory current 
over said line, means for transnitting values of 
a variable over said line, means for transmit 
ting values of another variable over said line, 
cyclically operable means controlling the periods 
within which the respective variables may be 
transmitted, a relay, contact means operable for 
closing a circuit through said relay in response to 
conditioning of either of said transmitting means 
for operation, means delaying de-energization of 
said relay following release of the operated con 
tact means, means controlled by said relay dur 
ing said delayed de-energization thereof. for in 
terrupting current flow in said transmission line, 
a receiver comprising separate means for indi 
cating the respective variables, switch means for 
selecting the receiver means to be operated by 
said signals, means responsive to said current 
interruption for restoring said switch means. 
into a given position, and means for thereafter 
establishing current flow in said line for actuat 
ing said switch means to select the receiver por 
tion corresponding to the transmitting means to 
be operated. 

ll. Transmitting means comprising a plurality 
of indicators for different items, means for Oper 
ating said indicators to exhibit current values 
of Said items, an indicator for exhibiting averages 
of the values of the group of items, means con 
necting said average indicator with said operat 
ing means, and means controlled by said operat 
ing means independently of said average indi 
cator for sending electrical impulses correspond 
ing to changes in said averages. 

12. Transmitting means comprising a plurality 
of indicators for different items, means for oper 
ating said indicators to exhibit current values 
of said items, means controlled by said operat 
ing means for sending electrical impulses corre 
sponding to changes in the average values of the 
group of items, and means operated by said op 
erating means prior to the sending of said im 
pulses for determining the polarity of the latter 
in accordance with increase or decrease in Said 
average values. 

13. Transmitting means as defined by claim 12, 
including means for delaying the transmission 
of said impulses until a predetermined amount 
of change in the average values is attained. 

14. In combination, means for transmitting 
Signals correspondirig to values of a variable, 
means for transmitting signals corresponding to 
values of another variable, cyclically operable 
means controlling the operation of both said 



of the values of the respective variables in differ 
ent cyclical periods, and means for enabling the 
completion of the transmission of a value of one 
variable notwithstanding establishing of the 
periód assigned to transmission of a value of the 
other variable while the first mentioned value is 
in Course of transmission. 

15. In combination, means operable in accord 
ance witti changes in price of items of a group, 
means controlled by the first mentioned means 
for transmitting electrical impulses correspond 
ing to changes in the average price of said group 
of items, means for transmitting electrical in 
pulses corresponding to the volumes of sales of 
said items, and cyclically operating means for 
controlling both of said transmitting means to 
compel the transmission of the average price 
changes in a given cyclical period and the trans 
mission of said volunes in a different cyclical 
period. 

16. In combination, means operable in accord 
ance with changes in price of items of a group, 
means controlled by the first mentioned means 
for transmitting electrical impulses correspond 
ing to changes in the average price of said group 
of items, means for transmitting electrical in 
pulses corresponding to the volumes of sales of 
said items, and cyclically operating means Com 
prising a substantially constant speed motor and 
means driven thereby for controlling both of said 
transmitting means to compel the transmission 
of the average price changes in a given cyclical 
period and the transmission of said volumes in a 
different cyclical period. 

17. In combination, means operable in accord 
ance with changes in price of items of a group, 
means controlled by the first mentioned means 
for transmitting electrical impulses correspond 
ing to changes in the average price of said group 
of items, means for transmitting electrical im 
pulses corresponding to the volunes of sales of 
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said items, cyclically operating means for con 
trolling both of said transmitting means to con 
pel the transmission of the average price changes 
in a given cyclical period and the transmission of 
said volumes in a different cyclical period, and 
remote receiving means responsive to both of 
said transmitting means for recording said aver 
age price changes and Said volumes in juxta 
position. 
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transmitting means to provide for transmission 18. In combination, a transmission line, means 

for transmitting values of a variable over said . 
line, means for transmitting values of another 
variable over said line, cyclically operable means 
controlling the periods during which the respec 
tive variables may be transmitted, a receiver 
comprising separate means for indicating the re 
spective variables, said receiver comprising means 
responsive to the termination of the transmitting 
cycle for one of said variables for conditioning 
the indicator for the other of said variables for 
Operation from Said transmission line, and said 
receiver also comprising means responsive to the 
termination of the transmitting cycle for said 
other of said variables for conditioning the indi 
cator for the first of said variables for operation 
from said transmission line, and means for en 
abling transmission of a value of either variable, 
initiated before termination of the transmitting 
cycle for said variable, to be completed after ter 
mination of said cycle. 

19. In combination, a transmission line, means 
for transmitting values of a variable over said 
line, means for transmitting values of another 
variable over said line, cyclically operable means 
controlling the periods during which the respec 
tive variables may be transmitter, a receiver 
comprising separate means for indicating the 
respective variables, said receiver comprising 
means responsive to the termination of the 
transmitting cycle for one of said variables for 
conditioning the indicator for the other of said 
variables for operation from said transmission 
line, and said receiver also comprising means re 
sponsive to the termination of the transmitting 
cycle for said other of said variables for con 
ditioning the indicator for the first of said vari 
ables for operation from said transmission line, 
means for enabling transmission of a value of 
either variable, initiated before termination of 
the transmitting cycle for said variable, to be 
completed after termination of said cycle, and 
means responsive to said termination of trans 
mission for conditioning the indicator for the 
other variable for operation from the transmis 
Sion line. 
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