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18 Claims.
1

This invention relates to recording apparatus
and, more particularly, to apparatus for reecord-
ing the behavior of individuals in interaction.. It
is an improvement of the Interaction Recorder
deseribed in my U. 8. Patent No. 2,387,563, issued
October 23, 1945. )

It .is. a matter of observation and induction
from experience that, when *two  individuals
come together, the actions of one .individual are
followed in some fashion by actions of the other.
Interaction may be defined as sequences of such
stimulus .and response, in which the:initial stim-
ulus or -action is manifested by one individual,
and in ‘which the response or -action.of the sec-
ond individual ‘may, and very frequently . does,
become a stimulus. for the first. We can :de-
seribe such-interaction objectively by the: dura~
tion -of -the successive -actions and inactions of
each. individual and by the order in which they
act; and it is evident ‘that a description limited
to those .observable phenomena is susceptible of
precise measurement and analysis. “Data of this
kind obtained from numerous .observations .of
interaction has made it possible to develop re-
liable methods of measuring human behavior in
interaction that are being successfully applied,
for example, to certain aspects of personnel
work and to the diaghosis of various mental dis-
orders.

When we observe two individuals in interae-
tion, the actions or inactions of ene may -or may
not-overlap those of the other at any-given time;
but there-are only four possible static-conditions
(those having a measurable duration in :time)
‘that can occur. (@) Individual -A taiks-or-acts
-while individual B 1is silent. <b) Both talk or
act at the same time (double action). (¢) In-
dividual B talks or'acts while individual ‘A is
silent. (d) Boeth are silent or inactive (double
silence).

All interaction necessarily ‘involves a dynamic
transition from one static conditien to another,
and each -of the four static conditiens above can
be reached by a transition from any-one of the
three other static conditions. Each eof - those
transitions is different, involving a different
sequence or order of action between the two
jindividuals. For example, the static condition
of double action -defined in (b) above, in which
both A .and B are talking at the same time, can
result from .any one of the following different
transitional sequences: A interrupts B, a. tran-
sition from static condition (¢) above; B inter-
rupts A, a transition from .static condition (a)
above; or A and B commence talking at the same
time, .a transition from static condition (d)
.above. Likewise, each of the other static .con-
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ditions can result from any one of three other
and different transitional sequences, so-that it-is
possible to have a-total of twelve -different tran-
sitional sequences, or permutations of the order
of aetion between A-and B. Two of those per-
mutations (where A and B start talking at ex-
aetly the same time, and where ‘A-and B Jbecome
silent «at exaetly the -same. time) -are so seldom
encountered in interaction -situations limited to
two persons that they can be ignered. The re-
maining ten permutations or transitional se-
quences should, however, be differentiated ~and
recorded -in -order. to-cbtain reliable data on the
behavior of twe persons in interaction.

It is apparent from the foregoing analysis
that apparatus for recording . interaction -be-
tween two persons should be:able not.only to
differentiate ‘between the ten transitional se-
quences that are normally” encountered and  to
record the occurrence of each of those sequences,
but also to recerd the duration. of the interval
between successive transitions @. e. the duration
of each static condition). To be of greatest use,
the apparatus should record the foregoing data
in a form that will make it possible to differen-
tiate between occurrences of the same statie con-
dition resulting from two or more different fran-
sitional sequences. It should also combine the
data in-a form that-will give a convenient. sum-
mary of the more important sequenees and dura-
tions for the entire period of interaction.

The Interaction Recorder described in 'my
patent above referred to-is capable-of reccrding
only six different combinations for-all of the
ten transitional sequences normally encountered
in the ‘interactien of A-and B; and only four of
those: combinations precisely differentiate -sep-
arate transitional sequences. Fach -of the -other
two combinations :is responsive to any -one .of
three different sequences, but can not differen-
tiate between them. These undifferentiated

-transitions include the ones that -are particularly

important in determining the relative -qualities
of initiative and dominance -on the -part -of the
two. persons in .interaction. For.example, if A
and B are both talking at the same time and
B becomes. silent while A continues to talk (. e.,
A outtalks B), there has.occurred a transition
from static condition (b) {o static condition (a).
It has been found that frequent occurrences. of
this particular transition during a period of in-
teraction between A and B may properly -be
interpreted as indicating that A has a more
dominating personality than B. An .accurate
measurement of the relative dominance -of the
two persons is quite important in personnel
placement. work, as for example, in the selection
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of foremen or of others who are to act in a super-
visory capacity. However, in the apparatus de-
scribed in the above patent, this particular
transition is recorded in exactly the same way
as (1) the transition from static condition (¢)
to static condition (@), in which A begins to talk
as B becomes silent, indicating synchronization
between the two persons; and (2) the transition
from static condition (d) to static condition (@),
in which A begins to talk after both have been
silent, indicating initiative on the part of A.

It is among the objects of this invention to
provide recording apparatus that will record in
convenient and usable form each occurrence of
the ten different transitional sequences from one
static condition to another that normaliy occur
in interaction situations limited to two individ-
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uals, and that will at the same time record in .

convenient and usable form the duration of the
interval between each successive transition from
one static condition to another.

Another object is to provide apparatus, for
use in measuring the behavior of two individuals
A and B in interaction, that will record in con-
venient and usable form upon each change from
activity to inactivity, or vice versa, cn the part
of either A or B during the entire period of inter-
action between them (1) the duration of each of
the following:

(@) The actions of each individual;

(b) The inactions of each individual;

(¢) Their concurrent actions (double actions),
where A has interrupted B; . .

(d) Their concurrent actions (double actions),
where B has interrupted A;

(e) Their concurrent inactions (double
silences), where A has failed to respond promptly
toB; and

(f). Their concurrent inactions (double si-

lences), where B has failed to respond promptly -

to A; and (2) the number of the occurrences of
each of the following sequences of action and in-
action between the individuals A and B:

(@) A’s interruptions of B; S i

(b)) B’sinterruptions of A;

(e) A’s failures to respond promptly to B;

(d) B’s failures to respond promptly to A;

(e} A’s initiations of action after both have
been inactive (i..e., when A breaks a silence) ;

(f) B’s initiations of action after both have
been inactive (i e., when B breaks a silence) ;

() A’s continuation of action alone after both
have been active (. e., when A outtalks B); and

(h) B’s continuations of action alone after both
have been active (i. e., when B outtalks A).

A further object is to provide apparatus satis-
fying the foregoing objects that will record the
desired data solely in response to the movement
of two conftrol switches, one for each of the in-
dividuals under observation, each switch having
two operative positions and being adapted to
assume one of those positions during a period of
activity on the part of one individual and to as-
sume the other position during s pericd of in-
activity on the part of the same individual.

A still further object is to provide apparatus
that, in addition to fulfilling the foregoing condi-
tions, will record the number and duration of
the units of interaction for each of the individuals

under chkservation, i. e, the number of times he '

ends (or starts) a discriminable period of activity.
Other objects will appear from the following
specification.
The preferred embodiment of the invention
will be described with reference to the accom-
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panying drawings, in which Fig. 1 is an exterior
perspective view of the assembled apparatus;
Fig. 2, a vertical section along the line 2—2 in
Fig. 1; Figs. 3 and 4, additional sectional views
along the lines 3—3 and 4—4, respectively, in
Fig, 2; Fig. 5, an enlarged view of a portion of
the apparatus shown in Fig. 3; Fig. 6, a sectional
view along the line 6§ in Fig. 5; Fig. 7, a wiring
diagram of the control mechanism of the ma-
chine; and Figs. 8 to 17 inclusive, the same wiring
diagram, showing the different operative posi-
tions assumed by the various relay mechanisms
following each of the ten different transitional
sequences normally encountered in - interaction
situations limited to two persons.

Referring first to Figs. 1 to 4, which are limited
to illustrating the physical structure of the pre-
ferred embodiment of the invention, the opera-
tive - mechanisms are enclosed within a casing {5
formed of sheet metal attached to a frame, which
is made of a plurality of interconnected angle
members 1§ to form a rigid structure. The cas-
ing and its supporting frame are mounted on
casters [7. To make the enclosed apparatus
readily accessible, the upper halves of the frons
and back of the casing are hinged to the lower
halves and are normally secured to the top 18
of the casing by clasps i2. This top is provided
with a window 28, through which may be ob-
served a portion of the data printed by the re-
cording mechanism on a strip of paper 21i.

Electrical conductors 22 lead from the appara-
tus within the casing to a control box 23, which
has a plurality of switches or keys, including twe
control switches A and B, for making and break-
ing electrical circuits-as hereinafter described.
Electrical conductors 24 lead from the control box
to a-source of alternating current not shown in
the drawings. The number of the electrical con-
ductors 24, their connections to various electrical
devices within the casing, and their connections
to the switches in control box 23 can not be
properly shown in the structural drawings; but
they are shown in the wiring diagram of Fig. 7
and will be fully described in connection with
that diagram. .

Within the casing and exfending lengthwise
of it is a supporting  angle member 25, attached
at either end to one of the side frames. Mounted
on the upper surface of this member at spaced
intervals are eleven counters, numbered | to 1.
These counters are provided with type faces for
printing and are adapted to indicate numerical
values in unit increments, preferably from zero
to 9,999. . Counters 1, 2, 8, 18, and {1 are of con-
ventional ratchet type that register unit incre-
ments in only one direction upon the downward
movement of their respective lever arms ta, 2a,
etc., attached to their shafts. The remaining
counters are also of conventional type but regis-
ter unit increments in either (positive or nega-
tive) direction, depending upon the direction of
rotation of their shafts.

The power mechanisms for operating the
counters are mounted on two panels 26 and 27
supported by the member 25. Those mechanisms
include solenoids Sf, S2, S8, SI8, and SI{, the
armatures of which are attached by appropriate
linkages to the lever arms of the correspondingly
numbered counters. These lever arms and the
armatures connected thereto are normally held
in an elevated position by springs 28 fastened
between the armatures and the panel on which
the solencids are mounted. Each time that one
of the solenoids is energized its armature is pulled
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downward, causing its associated counter to regis-
ter a unit inerement. The pairs of solenoids, STa
and STb, and S8a and S8b, operate the counters
1 and 8, respectively, in either direction as de-
seribed in detail below. Counters 4, 5 and 6 are
adapted to be driven in either direction by re-
versible synchronous motors M4, M5, and MS6,
respectively; each motor being appropriately
connected, as by & chain and sprocket drive, with
the correspondingly numbered counter. The re-
maining counter 3 is likewise driven by a syn-
chronous motor M3, but only in one direction.
Each synchronous motor rotates continuously
when started, until stopped or reversed by the
control mechanisms hereinafter described. Its
speed is preferably such that it will cause its as-
sociated counter to register one unit for each
second of time that the motor is operating, those
units being positive when the motor and counter
rotate in one direction and negative when the
direction of their rotation is reversed.

The mechanisms for operating counters 7 and
8 are hest illustrated in Figs. 5 and 6. Since
each of those counters is operated by similar
means, the operation of counter 8 alone will be
described. The power mechanisms for counter
8, the solenoids S8¢ and S8b, are fastened in
staggered relation on opposite sides of a plate
30. This plate is attached to a bracket 31, which
is secured to panels 26 and 21. The top of plate
36 has a deep recess, so that the upper part of
the plate (from the view in Fig. 5) is U-shaped,
with upwardly extending leg portions 33 and 34.
Within that recess, a sprocket wheel 83 is rigidly
mounted on a rotatable shaft 36 that is sup-
ported by both leg portions. Rigidly mounted
on the same shaft adjacent to leg portion 34
is g ratchet wheel 37 adapted to be driven in a
clockwise direction (looking at Fig. 6). A sec-
ond ratchet wheel 38 adapted to be driven in
the opposite direction is rigidly mounted on the
same shaft on the other side of the sprocketl
wheel adjacent to leg portion 33 (a portion of
this ratchet wheel is shown in the cut-away of
Fig. 6). The leg portion 34 supports a slide
housing 38 adjacent to ratchet wheel 31. A
similar slide housing 49 is supported by leg por-
tion 33 adjacent to ratchet wheel 38. Slidably
disposed within housing 39 is a slide rod 42, the
lower end of which is attached by a threaded
coupling 43 to armature 44 of solenoid S8b. A
similar slide rod &5 is slidably received within
the housing 48 and is similarly attached to arma-
ture 47 of solenoid S8a. The inner surface of
each housing directly opposite the adjacent
ratchet wheel is slotted to permit the protrusion
of the lower edges of two dogs 48 and 49 mounted
on slide rods 42 and 45, respectively. Each dog
is pivotally attached to its slide rod by a pivot
serew BB and is normally held by a tension spring
52 attached to the side of the housing so that the
lower edge of the dog protrudes from the hous-
ing to engage and rotate the adjacent ratchet
wheel upon downward movement of the slide
rod but to slip past the ratchet wheel without ro-
tating it when returned to its normal position by
upward movement of the slide rod. 'The rota-
tion of each dog about its pivot screw is limited
by a pin 53, which is adapted to engage either
side of a notch on the bottom edge of the dog.
Each slide rod is normally held in the elevated
position shown in the drawings by a tension
spring 54, so that the dog carried by the slide is
normally out of engagement with the adjacent
ratchet wheel.

2,609,618
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tWhen either of the solenoids S8« or S8b, is
energized by an electric current, its armature
and the connected slide rod are pulled down-
ward against the tension of spring 54, and the
dog carried by the slide rod engages and rotates
the adjacent ratchet wheel through a fixed angu-
lar distance. When the current to the solenoid
is-interrupted, the spring 54 raises the armature,
slide rod, and dog to their normal elevated po-
sition; during this operation, the dog turns on
its pivot screw 50 against the tension ‘of spring
52 and slips past the next succeeding tooth of the
ratchet wheel without turning the wheel. The
movement of either ratchet wheel (they rotate in
opposite directions) rotates sprocket wheel 8%
a corresponding amount; the rotation of the
latter is in turn transmitted to counter 8 through
a chain 55 and a sprocket wheel on the shaft of
that counter. The ratio between those two
sprocket wheels is such that counter 8 registers
one unit plus (+) each time that solenoid S3a
is energized and one unit minus (—) each time
that solenoid S8b is energized. '

In order to prevent any undesired rotation of
sprocket wheel 85, either from vibration in the
apparatus or from the friction of the dogs when
moving upward to their normal positions, an ad-
justable friction brake is provided by a friction
ball 56 that is urged against ratchet wheel 37
by a compression spring 57 held by an adjusting
screw 58.

The various solenoids and motors previously
mentioned for operating the eleven counters are
controlled by a plurality of inter-connected re-
lays designated by the general number 60 in
Figs. 2, 3, and 4. The relays are shown mount-
ed on a third panel §l, the énds of which are
attached to side frames below panels 26 and 21.
All three panels have a number of grommets 62
for the purpose of passing through the panels
various electrical conductors not shown on the
structural drawings. Similarly, there are shown
on these panels a plurality of condensers 63 as-
sociated with each of the motors and with some

-ef the relays, and a plurality of resistances 64

associated with some of the relays alone. There
is also mounted on panel 61 a rectifier 65 and &
transformer 66 associated with it. The con-
densers 83 that are associated with each of the
motors (see the wiring diagrams in Fig. 7) -are
the usual condensers supplied with synchronous
motors to smooth out variations in current.
The mechanism for printing at predetermined
intervals the values indicated by the various
counters includes a web of paper 21 that is un-
wound from a supply roll 79 removably secured
to the end frames. The paper passes over a
shaft 71 and around a platen roll 712 to a rewind
roll 3. The latter is removably supported by
brackets 14 attached to the end frames. The
platen roll 12 is rotatably supported at either
end on brackets 76, and the paper is pressed
tightly against this roll by conventional feed
rolls 711, which are pivotally supported and urged
by springs against the platen roll. The brackets
16 holding the platen roll are attached to two
rocker arms T8 mounted on shaft 71. This shaft
is free to rotate in bearings 719 supported by the
side frames (see Figure 4). The rocker arms
18 are connected together by a reinforcing strip
80 to give them the necessary rigidity to act as
one unit. The platen roll 12, which is supported
by the rocker arms, is normally held a spaced
distance above the row of counters on member
25 by two compression springs 82 mounted be-
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tweén the side frames and lateral extensions of
the brackets 76. This spaced distance may be
varied by raising or lowering an adjusting
screw 83. .

In order to print the values registered by the
various counters, two solenoids 84, which are
attached to the side frames of the apparatus,
have their armatures connected to the rocker
arms 18. When these solenoids are energized,
as hereinafter explained, their armatures are
pulled downward, thereby turning the rocker
arms about their shaft 7t and bringing the paper
21 on the underside of the platen roll downward
into forceful contact with an inked ribbon 88§
that is sfretched above the type faces of the
counters (see Fig. 6).  The values indicated by
the counters are thereby printed on the paper.
When the solenoids are deenergized, the rocker
arms, platen roll, and paper return to their nor-
mal elevated position, as shown in Fig. 2.

The upward movement of the recker arms 78
after the solenoids 84 are deenergized is used to
actuate the paper feeding mechanism. On one
end of the shaft of the platen roll 72 is rigidly
mounted a ratchet wheel 87 that is adapted to
be turned upon upward movement of the platen
roll by a dog (not shown) pivotally supported on
a. bracket 88 attached to support member 25 (see
Fig. 3).. A sprocket wheel 23 is also rigidly
mounted on the platen roll shaft and connected
by a chain 99 to a sprocket wheel on the shaft
of rewind roil 73 (see Fig. 4). Accordingly, after
each printing operation; when the platen roll is
carried upward by the rocker arms, the platen
and rewind rolls are turned through a small
zngle and move the web of paper a short distance
in preparation for the next printing operation.

"The inked ribbon 88 is moved intermittently
by cne of two solenoids 82 and 83, which turn the
ribbon spools 84 and 95, re spectlvely, through
conventional ratchet-pawl mechanisms within
those spools. The ribbon is led through guides
96 to a position ahove the row of counters where
it can cooperate in the printing overation as pre-
viously described. When the ribbon is unwound
from either spocl, limit switches are tripped to
cut one of the solenoids out of the control circuit,
80 that the other solenoid can wind the ribbon
back on the empty spool. The control cir cuit for
operating solenoids 92 and 93 are described below
in connection with the varicus wiring diagrams.

The motors and solenoids previously described
for operating the various counters are all con-
nected into a common control circuit, which
includes a plurality of interconnected electro-
magnetic relays and the two control switches A
and B in control box 23. The control circuit is
illustrated in Fig. 7, in which the numerous relays
are represented for clarity as simple inductance
coils. Each relay operates one or more pivoted
relay arms, which are placed just above their
associated relay and are identified by the same
number as the relay, plus the letter ¢ or . 'The
free ends of those arms are ada pted to move
between two electrical contacts. Normally, the
arms are held away from the relay in the usual
manner by a spring and rest against the left hand
contact points as shown in Fig. 7. When a relay
coil is energized by an electric current, its asso-
ciated arm or arms meve to the right against the
right hand contact points.

Some of the relays (103, 184, i15—{18, {28, 124,
125—127, and 138—132) have condensors of
approprlate capacity shunted across their termi-
nals to provide a slight delay, of the order of
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one-quarter second, when those relays are either
energized or deenergized. In addition, four of
the relays (103, {04, {28, and #2{) have small
inductances connected in series to reduce spark-
ing. Al of the delayed action relays operate on
direct current from conductor 7’. One purpose
of Interposing delays in these particular relays
is to permit the apparatus to suppress slight
overlaps of interaction that could not in any
event be differentiated from accidental overlaps
caused by delayed reactions on the part of the
cb:elvel Another purpose, more fully adverted
tc below, is to permit momentary pulses of elec-
tric eurrent to fiow through the arms associated
with those relays after the circuits to those relays
are either closed or opened but before the arms
have moved in response thereto.

The operation of all of the relays, except
sequence relays 14§ and (41, is controlled directly
or indirectly by the two control switches A and
3, which may be push buttons, keys, or other
appropriate electrical switches adapued to make
and break an electrical circuit. FEach switch or
key is directly connected to and controls four pri-
rqaly relays (shown along the bottom of Fig. 7).

Zey A controls primary relays 181, 165, 112, and
‘23 key B controls primary relays 102, 106 113,
and {28, When either key is in its open (up)
position, no current flows to its associated pri-
mary relays, and the arms of those relays remain
in their normal left hand positions. When
either key is in its closed (down) position, its
associated primary relays are energized, and the
arms of those relays immediately swing over to
their right -hand pesitions and remain there for
as long as the key remains down. In other
words, each of the keys A and B, through the
primary relays associated with it, has two opera-
tive positions: certain circuits (those connected
through the primary relay arms in their left
hand positions) . are closed when the key is up;
other cireuits (those connected through the pri-
mary relay arms in their right hand positions)

~are closed when the key is down. FEach key is

nermally held in its up position by a spring.
Keys A and B can be operated by various
means that are responsive to the actions of the
individuals under observation; in the embodi-
ment here illustrated they are adapted to be
operated manually, preferably by an observer
who watches the two persons whose behavior in
interaction is to be recorded. When individual
A acts, as by talking, gesturing, etc., the observer
pushes down key A and holds it down for as long
as A remains active. When A’s activity ceases,
the observer releases key A, which immediately
assumes its up pesition. In the same way, key
B is held down during the periods when B is
active and is returned to its up position when B’s
activity ceases. It will be readily understood
that, under scme conditions of interaction be-
tween A and B, both keys may occupy the same
cperative positions at the same time, as when
both A and B are silent (both keys up) or when
one interrupts the other (hoth keys down).
Referring to Fig. 7, in the upper left hand
corner is shown a plug {08, which can be con-
necied to a source of altematmg current and
delivers that current through conductors » and s
to the various switches in control box 23. Those
switches consist of the control switches, or keys,
& and B previously described, an interaction
switch C, a power switch I, and a signal switch
. Interaction switch C and power switch D
supply current through conductors ¢ and d,
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respectively, to different parts of the circuit. In
recording interaction, both of those switches are
closed at the beginning of the interaction period
and remain closed until manually opened at the
end of that period. Signal switch E controls
through conductor e the operation of solenoid S{
for the special purpose hereinafter described;
this switeh is normally held by a spring in its up
or open position until manually or otherwise

closed. The remainder of the wiring diagram,

shows various operating mechanisms, previously
referred to, including the solenoids and motors
that cperate the eleven counters of the machine,
the rectifier §5 and its associated transformer €86,
the printing solenoids 84, and a plurality of inter-
connected relays numbered {81 to 185 comprising
the primary relays already mentioned and a plu-
rality of secondary or dependent relays that
energize the various power mechanisms. There
is also shown on the left hand side of Fig. 7, limit
switches 142 and 143 that are operated by the
imwinding of the inked ribbon from its spools,
as previously described. These switches control
the two sequence relays (49 and 141, energizing
one or the other of them. An arm {44, above
those relays and responsive to each, connects info
the circuit solenoids 82 and 93 for turning the
inked ribbon spools as previously described.
Arm (44 is in its left hand position when relay
{40 is energized and in its right hand position
when relay {41 is energized.

To make it easier to follow a description of
the control circuit, the various conductors inter-
connecting the electrical mechanisms have been
differentiated as follows. Conductor r leading
from plug 199 to switches A, B, and D and to the
terminals of various electrical devices, and con-
ductor s leading from the same plug to switch
C, are represented by lines of exira thickness.
These conductors are always “hot” when the
plug is connected to a source of current supply,
regardless of the position of any switch in con-
trol box 23. Conductor r’, which carries a recti-
fied component of r, is also “hot” under similar
conditions and is similarly represented. Con-
ductors ¢ and ¢ leading from switches C and D,
respectively, to terminals of other electrical de-
vices are also represented by like lines of extra
thickness.. These conductors are always “hot”
when plug 188 is connected and when both of
the switches C and D are in their closed position
(as normally they are during the operation of
the-apparatus), regardless of the positions of the
other switehes in control box 23. All other con-
ductors, including conductors ¢ and b that vary
terminals to keys A and B, respectively, are
represented by light lines. They carry current
only intermittently during the operation of the
apparatus, depending upon the operative posi-
tions of keys A and B and the sequence in which
those keys are operated.

Because of the complexity of the control cir-
cuit and the difficulty in following on one wiring
diagram the successive changes in the positions
of the various relay arms (especially those asso-
ciated with the delayed action relays), the opera-
tion of the apparatus in recording interaction be-

.tween two persons will be described in connec~-
tion with the wiring diagrams in Figs. 8 to 17.
Each of those diagrams is identical with that in
Fig. 7, with the following exceptions: (1) the
switches in control box 2% are all'shown in Fig. 7
as open; in each of the subsequent figures,
switches C and D are closed, and keys A and B
are in one or the other of their two operative
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pos1t10ns following different sequences in the
movement of those keys corresponding to each
of the ten transitional sequences that are nor-
mally encountered in interaction situations lim-
ited to two persons; and (2), while the relay arms
in Fig. 7 are shown in their normal left hand
positions, in each of the subsequent figures the
relay arms associated with delayed action relays
(and with relays 134 and §35) are shown in their
initial or temporary positions (represented by
broken lines), which they hold only momentarily,
and also in their final positions (represented by
solid lines); and the- other relay .arms; which
move immediately in response to movements of
keys A and B, are shown in their final positions
(represented by solid lines).

When interaction between A and B is-to be
recorded, plug 100 is first connected to a source
of alternating current. Conductors 7, r’, and's
(thick lines) are then “hot”; but none of the
relays (except one of the two sequence relays 149
and (41) is energized, and none of the power
mechanisms are actuated. Now, suppose that
interaction between A and B iz commenced by
activity on the part of A alone. As soon as this
activity is observed, key A, interaction. switch C,
and power switch D are simultangously pushed
down or closed. All of the conductors that are
represented by thick lines (c, d, r, 77, and s) are
now “hot”; so also 'is conductor «. -

The initial and final positions of the various
relay arms following the closing of the above
switches are shown in Fig. 8; in this, as in sub-
sequent figures, the initial positions of the arms
are represented by broken lines and their final
positions by solid lines. The initial positions are
held only momeritarily, of the order of one-
quarter second.

Primary relays {01, 185, 1{2, and 128 that are
controlled directly and exclusively by key A are
all energized as that key goes down:. When pri-
mary relay 128 is energized, its arm 128¢ swings
immediately to the right and remains there. In
this position, current from conductor ¢ passes
through arm i28q to the left terminal of relay
131, the other terminal of which receives cur-
rent from conductor r’. Relay 13! is thereby
energized, but not immediately so, due to the
delay imposed by the condenser across its ter-
minals. In the short interval befcre it is ener-
gized and before its.arm {3{a moves to the right,
current flows through that arm ~in its -initial
left hand position to relay (34, immediately
energizing the latter (it has no condenser) and
causing its arm {34¢ to move to its initial right
hand position. While arm 184 momentarily
remains in that initial position, a puise of current
flows through it from conductor ¢ to the lower
terminals of the two printing solenoids 84, the
upper terminals of which receive current from
conductor 7.

Relay 132 is energized at the same time as
relay 131, by current flowing from conductor c
through arm {23¢ (primary relay 128 is inactive
when key B is up) to the right terminals of relay
{32, Before arm {32¢ moves from its initial left
hand position, it delivers a pulse of current to
relay §35. Arm 135¢ then swings to its initial
right hand position and holds that position
momentarily, so as to deliver in turn a pulse of
current from conductor ¢ to the lower terminals
of solenoids 84. In other words, these solenoids
are energized by the simultaneous actions of
relays 134 and 135 as soon as key A goes down.
The values indieated by the various counters at
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the moment key A went down are then printed on
the paper 21, in the manner previously described.
" The circuit is adapted to actuate the printing
mechanism upon the movement of either key
from one of its operative positions to the other.
Even though there may be a very slight mechani-
cal (not electrical) delay in the operation of the
printing mechanism, the values that are record-
ed on each printing operation are those indicated
by the counters at the time one of the keys is
moved. This will be so for counters 3, 4, 5, and
6, which are operated by motors, because they
change their values only every second, while the
printing mechanism requires but a fraction of a
second to operate. It will likewise be so for coun-
ters 2, 1, 8, 8, 10, and 11, which are operated by
solenoids, because each solenoid has interposed
somewhere in the circuit connecting it to keys
A and B electrical delays (condensers) that are
at least sufficient to compensate for any slight
mechanical delay in printing. Counter 1, which
is controlled exclusively by switch E, is operated
only at infrequent intervals, as will be explained
below; and that switch can be manually operated
so as to record any change of value by counter |
at the same time as changes of value are recorded
by the counters.

As will later be made clear, those values relate
to the preceding static condition of interaction
and to the particular transitional sequence re-
sulting in that static condition. Of course, all
that is recorded at the beginning of the interac-
tion period, when key A alone is first pushed down
(along with switches C and D), are the initial

values indicated by the various counters before a5

interaction has begun. Those values may or may
not be zero, depending upon whether the counters
have been reset since the previous operation of
the machine.

After the printing mechanism has operated, de-
layed action relays 131 and 132 will have been
energized; and arms {3le¢ and 182¢ will have
moved to their final right hand (“dead”) posi-
tions, cutting off current to relays 134 and 135.
Arms 134a and 135a then return to their normal
left hand (final) positions, cutting off in turn the
momentary pulse of current to solenoid 84. Upon
the upward movement of the solenoid armatures,
the paper feed mechanism is operated in the
manner already described, moving the paper in
preparation for the next printing operation.

"The energization of primary relay (81 causes
current to flow from conductor ¢ through arm
{0la to the lower left (4-) terminal of motor M4.
Since the upper terminal of that motor receives
current from conductor d, M4 rotates and turns
its associated counter 4 in a positive direction.
M4 continues to rotate and its counter continues
to register elapsed time (4) as long as Key A is
held down. No other relays or power mecha-
nisms are actuated by relay 18 under the condi-
tions prevailing in Fig. 8. The fact would be
otherwise, however, if those .conditions should
prevail (as they normally will) at any other time
than at the beginning of the interaction period,
i. e, if switches C and D are already closed be-
fore key A comes down. In that case, relay (03
would be energized, while keys A and B are still
both up, by current from conductor ¢ flowing
through arms 1816 and {820 (in their normal
left  hand positions) and by current from con-
ductor 7. Relay arms 193¢ and {03b would then
be in their right hand positions, permitting cur-
rent to flow from conduetor d to the upper termi-
‘nals of solenoids STa and STb (their lower termi-

1o

15

20

12

nals would be dead). If key A should now come
down (while key B remained up), M4 would ro-
tate as already described; and, in addition, Sla
would be energized and turn counter 7 one unit
in a positive direction. As key A came down, pri-
mary relay 181 would be energized as before, and
the resulting movement of arm {845 to the right
would cut off the current previously fowing from
conductor ¢ to relay 183. But kefore that relay
was deenergized (it is a delayed action relay) and
before its relay arm {83a moved to the left to cut
off current to the upper terminal of STe, a pulse
of current would flow from conductor ¢ through
arm [2ib (in the position shown in Fig. 8) to the
lower terminal of STa, thereby energizing it.
Since primary relay 185 is also energized when
key A is pushed down, current flows from con-
ductor ¢ through arm 185a, then through arm
197a to the left terminal of relay 108. Since the
right terminal of that relay receives current from
conductor d, the relay is energized and moves its
arm 188a to its right hand position. Relay 109 is
also energized at the same time, and its arm 188

- likewise moves to its right hand position. Neither
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.ated is motor Ma3.

of those movements, however, causes current to
flow through motors M5 or MS§, because none of
the lower terminals of those motors are supplied
with current (the same would be true if the condi-
tions prevailing in Pig. 8 occcurred at any other
time than at the beginning of the interaction
period) . T '

Primary relay (42 is also energized, causing
current- to flow from conductor ¢ through arm
1#2a to the right terminal of relay 116, the left
terminal of which receives current from con-
ductor 7*. The arms {i8a and 116b accordingly
move to their right hand positions, and current
flows from conductor ¢ through arm 116b to the
left terminal of relay (23. Since the right termi-
nal of that relay receives current from conductor
7', the relay is energized; and arm #23a moves to
its right hand position, but without affecting any
of the other electrical devices. Relay 118 is also
energized by current from conductor ¢ flowing
through arm i13a and by current from conductor
r’; arm {18a moves to its right hand position, but
without affecting other portions of the circuit.
(The results described in this paragraph would
be the same if the conditions prevailing in Fig, 8
occurred at any other time than at the beginning
of the “interaction period.) ‘

The only other power mechanism that is actu-
t Since it is controlled exciu-
sively by interaction switch C, it continues to ro-
tate .during the remainder of the interaction
period, indicating elapsed time from the begin-
ning of interaction.
~ The sequence relay {49 is energized (and re-
mains 5o as long as limit switch 143 stays closed) ,
holding arm 144 in its left hand position. The
latter supplies current from conductor r to the
lower terminal of solenoid §2, but the upper ter-
minal of that solenoid is supplied with current
only when solenoid S2 is energized as subseguent-
1y explained.

The mechanisms that are operated at the be-
ginning of interaction, when key A goes down
and key B stays up (. e., A becomes active, after
A and B have both been inactive) may be sum-
marized as follows:

(1) The printing mechanism records the ini-
tial values indicated by the counters;

(2) M3 and counter 3 are rotating, indicating

elapsed time since the beginning of interaction:
and
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(3) M4 and counter 4 are rotating in a positive
direction, indieating. the duration of continued
activity (4) on the part of A.

[ (4} If the foregoing movements of the keys
had eccurred at any .other time than at the be-
ginning of the interaction period, 8Ta would have
moved counter T one unit in a positive direction,
indicating the occurrence of the transitional se-
quence in which A initiated action after A and
B. had both been inactive.l

The foregoing static condition (A active, B in-

active) will end when one (or both) of the In-
dividuals changes from activity to inactivity, or
vice versa. Of the three possible transitions that
might occur, assume that B interrupts A, so that
both are now .active. The corresponding move-
ment of the keys is that key A stays down and
kxey B goes down. The initial and final positions
of the various relay arms following this transi-
tional sequence are shown in Fig. 9.
" The primary relays that are controlled by key
A (. e., relays t0f, 105, {12, and f28) remain
energized as in Fig. 8, and their associated relay
arms remain in their right hand positions. In
addition, the primary relays that are controlled
by key B are now energized; they are relays 102,
105, 113, and 129.

Wwith relay 129 energized, its arm 128¢ moves
‘to its right hand position. (cutting off .current
from relay 132, so that arm 132¢ returns, after
an interval, to its normal left hand position) and
delivers current: from conductor ¢ to the left
terminal of relay (33, the right terminal of which
receives current. from conductor 7. That relay,
like relays 31 and 132 previously described, is
a delayed action relay; and, before its arm 133a
moves. from its initial left hand position to its
final right hand position, a pulse of current flows
from conductor ‘¢ to the right terminal of relay
135, so-the relay is momentarily energized as be-
fore, causing the printing mechanism to operate
as previously described.

Primary relay 102 is also energized when key
B comes down, and its relay arms {02¢ and 102D

assume their right hand. positions. Relay 184 is .

thereby energized by current from conductor ¢
flowing through arms 181D and.102q, and by cur-
rent from conductor »*. Arms (04a and 94D ac-
cordingly move to the right (after a slight delay);

but. neither of the solenoids S8a and S8b is ener-

gized, hecause the lower terminals of those sole-
noids are not supplied with current.

When primary relay 06 is energized by the
coming down of key B, the current previously

flowing to relay (09 through arm [06¢ in its left ;

hand position (see Fig. 8) is immediately cut off
as that arm swings to the right as shown in Fig. 9.
Relay 108, however, remains energized; and cur-
rent now flows from conductor ¢ through arms
106a and 108a to the lower left (-+) terminal of
motor M6. The upper terminal of that motor re-
ceives current from conductor d, and the motor
rotates in a positive direction as long as keys A
and B both remain down.

The remaining primary relay that is energized
by the coming down of key B is relay 113, the
arms of which:immediately move to their right
hand positions. The movement of arm 113a cuts
off the current previcusly flowing to delayed ac-

tion relay (18, but its arm [i8a momentarily

holds its. initial (previous) position before swing-
ing back to the left. During this holding interval,
current continues to flow momentarily to the
right terminal of delayed action relay 120 from
conductor ¢ through arms [18a and 1{6a (relay
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118, being responsive to key A alone, remains en-
ergized while that key stays down). Current also
fows to the left terminal of relay 126 from con-
ductor r* through arms {12b and 11i3b, and that
relay is momentarily energized. As aresult, arm
{28¢ moves to the right and remains there mo-
mentarily, delivering a pulse of current from eon-=
ductor ¢ to the left terminal of delayed action
velay 124, the right terminal of which receives
current from conductor v*.. Arm [24g, in turn,
then swings to the right and remains there mo-
mentarily, delivering a pulse of current from
conductor ¢ to the left terminal of delayed ac-
tion relay 121, the right terminal of which re-
ceives current from conductor r’. The resulting
energization of relay 127 causes arm {27¢ to move
o the right and remain there momentarily. It
will be noted that each of the relays 120, {24 and
127 is energized only momentarily and that each
is energized at a slightly later time-than the pre-
ceding one (the entire sequence, however occurs
in a fraction of a second). They are deenergized
in reverse order. In other words, relay 120 is
first cut off, when arm: 118a returns to-its final
left hand position; then relay 124 is cut off, and
its arm returns to its final left hand position be-
fore-arm |27 has left its initial right hand posi-
tion. This permits & pulse of current to flow
from conductor ¢ through arm (24¢ (now in-its
final positicn) then through arm 127¢ (while it
remains in its initial position) to the lower ter-
minal of solenoid Si6. The upper terminal of
that solenoid receives current from conductor.d;
and the solenoid is energized, moving counter 19
one unit.

As eanbe easily traced from the wiring diagram
in Fig. 9, relay (23 remains. energized as in Fig.
8, and relay ({7 is for the first time energized.
Fhe latter in turn -energizes relay 126.  Although

the arms of those relays are now in their right

hand positions, they carry no current to the lower
terminals of the power mechanisms S2 and Sil
o which they are, respectively, connected.

The mechanisms that are operated when key A
stays down and key B goes down (. e., when B
interrupts A) may be summarized as follows:

(1). 'The printing mechanism records the values
indicated by the counters at the moment key B
went down; those values (on this and subsequent
printings) include (@) the duration of the pre-
ceding static condition of interaction and .(b)
the particular transitional sequence resulting in
that static condition (here the beginning of inter-
action).

(2) M3 and counter 3 are rotating, indicating
total elapsed time since the beginning of inter-
action.

(3) M4 and counter 4 are rotating in a posi-
tive direction, indicating the duration of con-
tinued sctivity (4-) on the part of A.

(4) M6 and counter § are rotating in a posi=
tive direction, indicating the duration of con-
current activity (+) on the part of A and B,
where B has interrupted A. '

(5) S0 has moved counter 10 ene unit, indi-
cating the occurrence of a transitional sequence
in which B has failed to synchronize with A (here
Binterrupted A) .

If' the preceding static condition (both A and
B active) is terminated by B becoming inactive
(i. €., A cuttalks B), key A will remain down, and
key B will go up. The initial and final positions
of the various relay arms following this transi-
tional sequence are shown in Fig. 10.

The printing mechanism again records the val-
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ues indicated by the counters at the time key B
went up.  Relay {28 remains energized, since
key A is still down; and relay arms 130, 131¢,
and {34q remain in the same positions as in Fig.
9. Relay {29, however, is immediately deener-
gized as key B goes up, and arm {29 immedi-
ately swings back to its normal left hand posi-
tion, delivering a pulse of current from conductor
¢ to relay {35 through arm (32a before the lat-
ter-moves from its initial position upon the de-
layed energization of relay i32. - Relay arm (35q
immediately moves to its initial right hand posi-
tion, remaining there long enough to actuate the
printing solencids 84.

In addition, as key B goes up, while key A re-
mains ‘down, primary relays £6{ , 185, and 112
(responsive to key A) remain energized, while
primary-relays {62, 188, and {{2 (responsive to
key B) become deenergized. The resulting move-
ment of relay arm 182¢ to the left immediately
cuts off the current previously flowing from con-
ductor ¢ 'to relay 104; but arms 08¢ and 104D
momentarily hold their right hand positions.
During this holding interval, current continues
to flow from -conductor d through arm 104b to
the Upper terminal of solenoid S8e¢. The lower
terminal of that solenoid now receives current
from conductor ¢ through relay arms i0ib and
102q (the latter arm having moved to the left),
and the solenoid moves counter 8 one unit in a
positive direction.

Motor M4 continues to rotate in a positive direc-
tion, since cutrent is still supplied to its lower
left (4) terminal from conductor ¢ through re-
lay arm 18iq.

Relay {08 remains energized as in Fig. 9; hut
the current previously flowing to motor M5
through relay arm (08¢ is immediately cut off
as relay arm {83z moves to its left hand posi-
tion upon the deenergization of primary relay
{86, Although relay 109 becomes energized, its
arm 108a carries no current to motor MS§. )

With the deenergization of primary relay 113,
the current previously flowing to relay 117 is cut
off, but its associated relay arms remain momen-
tarily in their right hand positions. Accordingly,
current continues to flow for a brief interval
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from conductor ¢ through arm {{7p to relay 126, .

and arm 128¢ continues momentarily to hold its
right hand position even after arm ({7 returns
to its normal left hand position. Upon the lat-
ter movement, a pulse of current flows from con-
ductor ¢ through arm [{7b thence throush arm
128a to the lower terminal of solenoid Si i, the
upper terminal of which receives current from
conductor d. This solenoid moves counter {f one
unit, and is then deenergized when relay arm
128a moves-to its final position:

The only other change from the final positions
of the relay arms as they are shown in Fig. 9
is the movement of relay arm (18q to the right
(affer a slight delay), without affecting, however,
any other operative mechanisms.

* The mechanisms that are operated when key A
stays down and key B goes up (. e., when A out-
talks B) may be summarized as follows:

(1) The printing mechanism records the val-
ues indicated by the counters at the moment key
B went up; those values include the counter
movements described in the preceding summary.

(2) M3 and counter 3 are rotating, indicating
total elapsed time since the beginning cof inter-
action.

(3) M# and counter 4 are rotating in a posi-
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tive direction, indicating the duration of con-
tinued-activity (4-) on the part of A. - :

(4) S8a has moved counter 8 one . unit in a
positive direction, indicating the oceurrence of
the transitional sequence in which A outtalked B.

(5) Sti has moved counter {{ one unit, indi-
cating the occurrence of cessation of activity on
the part-of B (. e., the occurrence of a unit of
interaction on the part of B). .

The foregoing static condition (A active, B in-
active) is the same as that following the begin-
ning.of interaction, which was described in con-
nection with Fig. & Those two static conditions
resulted, however, from different transitional se-
quencies in the order of action between A and B;
and different counters have accordingly been
moved in each case, permitting two occurrences
of the same static condition to be differentiated.

Assuming that A now ceases to be active while
B remains inactive (i. e, B fails to respond
promptly to A), the corresponding movement of
the keys is that key A goes up and key B stays
up. The initial and final positions of the vari-
ous relay arms following . this transitional se-
quence are shown in Fig. 11, :

All of the primary relays are now deenergized
sinee conductors ¢ and b carry no current when
their respective keys are up. Relay arm {284
associated with primary relay (28 immediately
returns to its normal. lef{ hand position, from
which it delivers a pulse of current to arm {32¢
before that arm moves to its right hand position
upon the delayed energization of relay {38. Re-
lay 134 is therefore momentarily energized; and
its arm 134q delivers a pulse of current from con-
ductor ¢ to the lower terminals of the printing
solenoids 84. The values indicated by the coun-
ters ab the time key A went up are then recorded.

Motor MA now receives current at its lower
right (=) terminal from conductor ¢ through
relay arm {9{q, so that M& and counter.4 rotate
in a negative direction and continue to do so
for as long as-key A stays up.

Relay 109 remains energized as in Fig. 10, but

5 relay 105 is deenergized when key A goes up.

As a result current now flows to the lower right
(=) terminal of motor M$ from conductor ¢
through arms {05¢ and 188¢. MS$ and counter §
therefore rotate in a negative direction.

Solenoid S2 is now energized for the first time
in the following manner. As key A goes up, relay
{18 is deenergized after a slight delay; this, in
turn, causes relay 123 to be deenergized after a
slight additional delay. While relay arm 1234 is
still holding its right hand position, relay arm
118b will have returned to its normal left hand
position, permitting a pulse of current to flow
from conductor ¢ through arm 116b then through
arm 123a to the lower terminal of solenoid S2.
The upper terminal of that solenoid receives cur-
rent from conductor r, and the solenoid moves its
associated counter 2 one unit.

At the same time as solenoid S2 is energized
(and through the same circuit), solenoid 92 is
likewise energized. The latter solenoid operates
one of the inked ribbon spools in the manner
previously described. Solenoid 23 will be ener-
gized in the same way, after the inked ribbon
has been unwound from one spool and mechan-
ically reversed the positions of limit switches 142
and (43, thereby causing sequence relay i4i, in-~
stead of relay {49, to be energized and moving
relay arm {44 to its right hand position.

Solenoid S0 is energized (and moves counter
{0 one unit) in the same manner as has been
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prevmusly descnbed in connectmn with Fig. 9,
with the exception that relay {20 is now ener-
gized by the movement of arm {{2b to the left
(instead of arm (130 to the right) and is de-
energized by the movement of arm {16z to the
left (instead of arm 118a to the left).

Other changés in the operative positions of the
various relay arms from the final positions that
they occupied in Fig. 10 are shown in Fig. 11,
but none of them affects any of the power mech-
anisms, other than those referred to above.

The mechanisms that are operated when key
A goes up and key B stays up (. e, when B
fails to respond promptly to A) may be sum-
marized as follows:

(1) 'The printing mechanism records the values
indicated by the counters when key A went up.

(2) M3 and counter 3 are rotating, indicating
total elapsed time since the beginning of inter-
action;

(3) M4 and counter 4 are rotating in a nega-
tive direction, indicating the duration of in-
activity (—) on the part of A;

(4) M6 and counter 6 are rotating in a nega-
tive direction, indicating the duration of con-
current inactivity (—) on the part of A and B,
after B has failed to respond promptly to A;

(5) S2 has moved counter 2 one unit, indi-
cating the occurrence of cessation of activity on
the part of A (. e., the occurrence of a unit of
interaction on the part of A);

(6) One of the inked rlbbon solenoids 1s ener-
gized, moving the inked. ribbon; and

('7) S10 has moved counter {0 one unit, indi-
cating the occurrence of a transitional sequence
in which B has failed to synchronize with A
(here B failed to respond promptly to A). When
B interrupted A, as previously discussed in con-
nection with Fg: 9, that too indicated a failure
to synchronize on the part of B; and si0 also
moved counter [0 one unit. While the occur-
rence of these two different sequences (B inter-
rupts A; B fails to respond promptly to A) are
both indicated by movements of the same counter
10 (because it is convenient to have on one
counter the total occurrences in which B failed
to synchronize), the two sequences may be dif-
ferentiated on .the printed record of interaction
by the fact, among others, that counter 2 registers
a unit increment at the same time as counter 10
only when the latter indicates a fallure on the
part of B to respond prompily. to A.

If the preceding static_condition (both A and
B inactive) is terminated by B becoming active
while A remains inactive -(i. e., B finally breaks
the silence); key A will stay up, and key B will
go down. The initial and final positions of the
various relay arms following this transitional
sequence are shown in Fig. 12.

The printing mechanism operates in 1esponse
to the energlzatlon of prlmary relay 129, in the
same manner as previously described in connec-
tion with Fie. 9 (where key A stayed down, and
key B went down).

Motor M4 continues. to 1otate in a negatwe
direction, as described above in connection with
Fig. 11,

Primatry relay 102 is now energlzed and cur-
rent flows from conductor ¢ through.arms {01b
and 1026 to the lower terminal of solenoid STb.
The upper terminal of that:solenoid receives a
pulse of current from conductor d through- relay.
arm 103D, while the latter.remains momentarﬂy
in its right hand position before delayed actlon
relay 103 is deenergized by the movement of relay
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arm {02b to the right. Solenoid STb is accord-
ingly energized and moves counter 1 one unit in
a negative direction.

Motor M$§, which had been rotating in a nega-
tive direction during the conditions prevailing
in Fig. 11, ceases to rotate when key B goes down.
The current previously supplied to its lower right
(—) terminal through relay arm i89¢ is cut off
by the immediate deenergization of relay 169 as
soon as key B goes down.

The initial and final positions of the other
relay arms are shown in Fig. 12; they will not be
further described, since they do not actuate any
power mechanisms.

The mechanisms that are operated when key A
stays up and key B goes down (i. e., when B
initiates action after both have been inactive)
may be summarized as follows:

(1) The printing mechanism records the values
indicated by the counters at the moment key B
went down;

(2) M3 and counter 3 are rotvating, indicating
total elapsed time since the beginning of inter-
action;

(3) M4 and counter 4 are rotating in a nega-
tive direction, indicating the duration of con-
tinued inactivity (—) on the part of A;

(4) S1b has moved counter T one unit in a
negative direction, indicating the occurrence of
the transitional sequence in which B initiated
action after both A and B had been inactive.

If the foregoing static condition (A inactive,
B active) is terminated by A becoming active
at the same time as B becomes inactive (. e.,
B ceases activity and A responds promptly, indi-
cating perfect synchronization in their mutual
interaction), key A goes down as key B goes up.
The initial and final positions of the various relay
arms following this transitional sequence -are
shown in Fig. 13.

The printing mechanism records the values
indicated by the counters at the end of the pre-
ceding static condition. shown in Fig. 12. The
lower terminals of the solenoids 84 will be sup-
plied with current from conductor ¢ through both
of the relay arms 134q¢ and (35g, in the same
manner that has been- previously described in
connection with Fig. 8.

Motor M4 now rotates in a positive direction,
as a result of the movement of relay arm tdic
to its right hand position.

- Solenoid Sil is actuated in the same manner
as previously explained in connection with
Fig. 10. It moves counter {i one unit.

None of the other power mechanisms are actu-
ated by the foregoing. transitional sequence or
the continuation of the static condition resulting
therefrom. The final -positions of the various
relay arms in Fig. 13 are the same as in Fig. 8.
The mechanisms that are operated when key A
goes down atb the same time as key B goes up
(i. e; when A responds promptly to B) may be
summarized as follows:

(1) The printing mechanisin records the values
indicated by the counters when key A goes down
and key B goes up; "

(2) M3 and counter 3 are rotatmg, indicating
total elapsed time since the bheginning of inter-
action; ‘

(3) M4 and counter 4 are rotating in a positive
direction indicating the duration of activity ()
on the part of A; and
- (4) Sif has moved counter i one unit, indi-
cating the occurrence of a cessation of activity
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on the part of B (i. e,, the completion of one unit
of interaction on the part of B).

In Fig. 14 are shown the initial and final pos1-
tions of the various relay arms, where the tran-
sitional sequence from the static condition of
Fig. 13 (A active, B inactive) is that A becomes
inactive at the same time that B becomes active,
again indicating the perfect synchronization be-
tween the two persons in interaction. The cor-
responding movement of the keys is that key A
goes up at the same time-as key B goes down.

The printing mechanism operates upon the
simultaneous energization of relays 134 and 135
(as in Fig. 13), those relays.being energized by
pulses of current delivered through arms 130a
and 133a, respectively, as is clearly shown in
Fig. 14.

Motor M4 and counter 4 are now rotatmg ina
negative direction, because of the return of relay
arm (01 to its normal left hand position upon
the upward movement of key. A. .

Solenoid S2 is actuated in the same manner
as previously explained in connection with Fig. 11
(this will ve clear from a comparison of Figs. 11
and 14) and moves counter 2 one unit. Likewise,
as in Fig. 11, the inked ribbon solenoid 92 is
energized, since it is connected.in the same circuit
as solenoid S2.

None of the other power mechanisms are actu-
ated by the foregoing movement of the keys.

The mechanisms that are operated when key A
goes up at the same time as key B goes. down
(i. e., when B responds promptly to A) may be
summarized as follows:

(1) The printing mechanism records the values
indicated by the counters when key A goes up
as key B goes down;

(2) M3 and counter 3 are rotating, 1nd1cat1ng
total elapsed time since the beglnnmg of inter-
action;

(3) M4 and counter 4 are rotating in a nega-
tive direction indicating the duration of in-
activity (—) on the part of A;

(4) S2 has moved counter 2 one unit, indi-
cating another unit of interaction on the part
of A; and

(5) One of the inked ribbon solénoids is ener-
gized, moving the inked ribbon.

Suppose that A now becomes active, while B
remains active (i, e., A interrupts B). Key A will
go down, while key B stays down; and the initial
and final positions of the various relay arms fol-
lowing this transitional sequence are shown in
Fig. 15.

The printing mechanism again ope1ates this
time by a pulse of current delivered through arm
134a in response to the energization of relay 128.

The direction of rotation of motor M4 and
counter 4 are again reversed, and they move.in
a positive direction as long as key A is down.

Motor M5 is now actuated for the first time.
Its upper terminal receives current from con-
ductor d. Since relay 10T remains energized as
in Fig. 14, the lower left (1) terminal of M5
receives current from conductor-¢ through relay
arms [05q and 107a. Motor M5 and counter 5
accordingly rotate in a positive direction.

Solenoid S9 is also actuated for the first time.
Primary relays 112 and 113 are both energized,
since both keys are down. Relay (17 remains
energized as it was in Fig. 14, and relay {16
becomes energized by-current flowing from con-
ductor ¢ through relay aim 112¢. Relay {i5,
however, is deenergized (after a shght delay),
because current from conductor ¢ is cut off by the
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movement of relay arm 112¢ to the right; but
arm |19 momentarily holds its right hand posi-
tion. - Current from conductor ¢ continues to flow
momentarily through arm {5, then through
relay arm {17g to the right terminal of relay 121.
The left terminal of the latter is supplied with
current from conductor r’, through relay arms
[12b and 113D, so that relay 121 is momentarily
energized. Its arm I2le moves momentarily to
the right, momentarily energizing relay {23.
Arm 128q associated with that relay moves to its
right hand position and remains there momen-
tarily. A pulse of current, accordingly, is de-
livered from conductor ¢ through relay arm i25q
to the lower terminal of solenoid S9, the upper
terminal of which receives current from con-
ductor d. . The solenoid is thereby energized and
moves counter § one unit.

None of the other power mechanisms are ac-
tuated. )

The mechanisms that are operated when key
A .goes down and key B stays down (. e., when
A interrupts B) may .be summarized as follows

(1) The printing mechanism records the values
indicated by the counters when key A goes down;

(2) ‘M3 and counter 3 are rotating, indicating
total elapsed time since the beginning of inter-
action; i

(3) M4 and counter 4 are rotating in a posi-
tive direction, indicating the duration of activity
(4-) on the part of A;.

(4) M5 and counter § are rotating in a positive
direction, indicating. ‘the duration of concurrent
activity on the part of A and B, after A has in-
terrupted B; and

(5). 89 has moved counter 9 one unit, indicat-
ing the occurrence of a transitional sequence in
which A has failed to synchromze with B (here
A 1nterrupted B).

In the precedmg static’ condition, both A and B
were active at the same time. If B now out-
talks A (i. e., B remains active while A becomes
inactive), key A will go up and key B will stay
down. The initial and final positions of the
various relay arms resulting from this transi-
tional sequence are shown in Fig. 16.

The printing mechanism operates as previously
described in connection with Fig. 11, recording
the values indicated by the various counters at
the moment when key A went up.

Before this last’ transmonal sequence occuned
relay 104 was energized, and its arms i104¢ and
{04b were in their right hand positions as shown
in Fig. 15. As key A goes up, the current pre-
viously flowing to relay 104 from conductor ¢ is
cut off by the return of relay arm 1015 to its nor-
mal left hand posmion Arm 104a, however, re-
mains momentarily in its right hand position,
and current continues to flow momentarily from
conductor d to the upper terminal of solenoid
S8D. The lower termmal of the same solenoid is
now supplied with current from conductor ¢
through relay arms {015 and 102b. The solenoid
is thereby energized and moves counter 8 one
unit in a negative direction.

Motor M4 is now rotating in a negative di-
rection, due to the return of relay arm {0iq to its

'normal left hand position.

Although relay 10T remains energized as in
Fig. 19, the: current prev1ously flowing to the
lower left (+)" terminal of motor M5 through
relay arms 107¢" and 105¢q is cut off by the return
of the latter arm to its normal left hand posi-
tion. Motor M5 therefore ceases to rotate: .

Solenoid 52 is actuated in the manner pre-
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viously described in connection with. Fig. 11, and
the inked ribbon sclenoid $2 connected into the
same circuit is likewise energized.
No other power mechanisms are actuated by

this last transitional sequence, although relays 5

£10, 115, (11, and {26 are energized, as illus-
trated in Fig. 16, in addition to the primary re-
lays controlled by key B.

The mechanisms that are operated when key
A goes up and key B stays down (i. e., when
B outtalks A) may be summarized as follows:

(1) The printing mechanism records the values
indicated by the counters when key & goes up;

(2) M3 and counter 3 are rotating, indicating
total elapsed time since the beginning of inter-
action;

(3) M4 and counter 4 are rotating in a nega-
tive direction, indicating the duration of in-
activity (—) on the part of A;

(4) 82 has moved counter 2 one unif, indicat-
ing the occurrence of another unit of interac-
tion on the part of A;

(5) S8b has moved counter 8 one unit in a

negative direction, indicating the occurrence of
the transitional sequence in which B outtalked
A; and

(6) One of the inked ribbon solenoids is ener-
gized, moving the inked ribbon.

The only one of the ten transitions normally
occurring in interaction situations limited to two
persons that has not so far been discussed is
where A fails to respond promptly to B affer
‘the latter ceases his activity. This sequence fol-
lows the static condition previously described, if
B hecomes inactive while A remains Iinactive
. e., both are silent after B ceases activity).
The cmrespondmo movement of the keys is that
A key stays up, and key B goes up. The initial
and final positions of the various relay arms re-
sulting from this transitional sequence are shown
in Fig. 17.

The printing mechanism operates to record
the values indicated by the various counters, in
the same manner as has been descriked in con-
nection with Fig. 10.

Motor M4 continues to rotate in s negative
direction, as in Pig. 16, since there has been no
change in the position of key A.

Motor M5 and counter § now rotate in a nega-
tive direction. Current is supplied to its lower
right (—) terminal from conductor ¢ through
1elay arms 1058z and {19¢, the latter being in the

ame position as is shown in Fig. 16.

-Solenoid S9 is actuated (and moves counter 9
one unit) in the same manner as has been pre-
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the exception that relay 121 is now energized by
the movement of arm 113b to the left (instead
of arm 112b {to the right) and is deenergized
by the movement of arm I17a to the left (instead
of arm [ 15¢ to the left).

Solenoid Sil is actuated (and moves counter
It one unit) in the same manner as has been
previously described in connection with Fig. 10.

Wone of the other power mechanisms are actu-
ated by this last transitional sequence.

The mechanisms that are operated when key A
stays up and key B goes up (i. e, when A fails
to respond promptly to B) may be summarized
as follows:

(1) The printing mechanism records the values
indicated by the counters when key B goes up.

(2) M3 and counter 3 are rotating, indicating
total elapsed time since the beginning cof inter-
action.

(3) M4 and counter 4 are rotating in a nega-
tive dirvection, indicating the duration of inactiv-
ity (—) onthe part of A.

(4) M8 and counter § are rotating in a nega-
tive direction, indicating the duration of concur-
rent inactivity on the part of A and B, after B
has ceased activity (i. e., the duration of the
silence following A’s failure to respond promptly
to B);

(8) 58 has moved counter 2 one unii, again
indicating the occurrence of & transitional ss-
quence in which A has failed to synchronize with
B (this time A has failed to respond promptly
to B). When A interrupted B, as previcusly dis-
cussed in connection with Fig. 15, that too indi-
cated a failure to synchronize on the part of A;
and 89 then moved counter 8 one unit. While
the occurrences of these two different seguences
(A interrupts B; A fails to respond promptly to
B) are both indicated by movements of the same
counter 9 (because it is convenient to have on
one counter the total occurrsnces in which A
the two sequences may
be differentiated on the printed record of inter-
action by the fact, among others, that counter i
registers a unit increment at the same time as
counter {0 only when the latter indicates that A
has failed to respond promptly to. B; and

(6) Sfil has moved counter (# one unit, indi-
cating the occurrence of another unit of inter-
action on the part of B.

The movements of the various counterg in re-
sponse to the different sequences in which keys A
and B are operated, as just described in detail
in connection with Figs. & to 17, are tabulated
below. In this table, the first column shows the

viously described in connection with Fig. 15, with four initial positions of the two keys correspond-
Comter Moversnt
) %5?5;5&:: }4 (=); 6 (-); 2 one unit; 10 one unit. (Fig. 11).
('L)“{% g([))w.l}: % gggi gopw;v-ﬂ:: B down. .. }‘1 (=); 2one unit. (Fig. 14).
B soekaon | B dowa [ 30 0 0me ani. (Vi)
o (R Bl o e 0 e
v B 2065 Up.... Bup. .. }4 (+); 8 one unit (+); 11 one unit. (Fig. 10).
) . ‘}% gg:;sdng?ﬁ: ‘% gggg:: }4 (+); 5 (+); 9 one unit. * (Fig. 15).
O {3 BB Soem o rr| B g {fe (H); 11 one wnit. (i, 13).
%«Z:EJ&GZSUL;:E:: {’:gg::: }4 (—); 5 (—); 9 one umit; 11 one unit. (Fig. 17).
o-pp R i b o 7
B goes down... _ ~3; 7 one unit (). (Fig. 12).
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ing to the four static conditions of interaction
that have already been referred to. In the second
column are the operational sequences in which
either or both of the keys may be moved from
each of their initial positions; those operational
sequences correspond to the ten transitional se-
quences normally encountered in interaction
situations limited to two perscns. . The third
column shows the final position of the keys after
each operational sequence, while the fourth col-
umn indicates what counters are mioved as a
result of each cperational sequence and the con-
tinuation of the final position resulting there-
from. The particular sequence, in which key A
goes down while key B stays up, that was dis-
cussed above in connection with Fig. 8 is treated
in the table as though it had occurred at any
other time than at the keginning of the inter-
action period, which was a special and limiting
example of its occurrence.

It will be evident from the foregoing table that
the length of time in which the two keys remain
in each of the final positions shown (. e., the
duration of each static condition of interaction)
is measured by counter 4 in either positive or
negative units of time. In some cases, it is addi-
tionally measured in the same way by either
counter 8 or counter 6. It will be observed that
each of the ten different operational sequences
in the movement of the two keys is followed
either by the operation of different counters or
(in two cases) by the operation of the same coun-
ters in different directions. In other words, the
counters are operated in ten different predeter-
mined combinations, depending upon the se-
quence in which the two keys, or control switches,
are moved. It is apparent, therefore, that the
apparatus will record the occurrence of each of
the ten different transitional sequences from one
static condition to another that normally occur
in interaction situations limited to two persons
and will at the same time record the duration of
the interval between successive transitions.

Some of the counters (4, 8, §, 1, and &) move
in either a positive or negative direction, depend-~
ing upon the sequence in which keys A and B are
operated. At any given time, therefore, each of
those counters indicates the algebraic sum of its
previous movements. While it is entirely prac-
ticable to have two separate counters for each
of those mentioned above, one indicating values
in a positive direction and the other indicating
values in a negative direction, it has been found
more convenient in analyzing the data recorded
by the machine to combine the counters in the
manner shown. When so combined, they give a
convenient summary of the behavior of each
person during the interaction. In the event a
more detailed analysis is desired, the discrete
movements of those counters in each direction
can be determined from the printed record.

It will also be evident from the foregoing table
and from the wiring diagrams previously dis-
cussed that one or more of the counters are con-
trolled exclusively by each key and other counters
are controlled by particular sequences in the
operation of those keys. Counter 2 is controlled
exclusively by key A and registers a unit incre-
ment whenever that key goes up. Counter 4,
likewise, is controlled exclusively by key A, con-
tinuing to register positive increments of time

while that key remains down and negative in- -

crements of time while that key remains up.
Counter 1f alone is controlled exclusively by key

B and registers a unit increment whenever that °
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key goes up.- All of the remaining counters that
are controlled by the two keys operate in accord-
ance with the sequence in which those keys are
moved.

Counter 8 registers one unit, either plus or
minus, depending upon which key (plus for A,
minus for B) goes up after both keys have been
down. Counter T registers one unit, either plus
or minus, depending upon which key (plus for
A, minus for B) goes down after both keys have
been up. Counter 9 registers a unit increment
when either key alone moves after key A has
been up and key B has been down. Counter 10
registers a unit increment when either key is
moved after key A has been down and key B
has been up. Counter 5 continues to register
positive increments of time while both keys re-
main down after key A goes down, and negative
increments of time while both keys remain up
after key B goes up. Counter. 6 continues to
register positive increments of time while both
keys remain down after key B goes down, and
negative increments of time while both keys re-
main up after key A goes up.

A typical use of the interaction recorder here-
in described is in personnel interviews to record
the behavior of employees or applicants for em-
ployment. There is a marked difference to be
found in the capacity of individuals for inter-
action. Psychotic and psychoneurotic individu-
als have extreme rates of interaction; they can-
not adjust to others, and it is very difficult for
normal persons to adjust them. Even normal
persons differ widely between themselves. Some
are slow and deliberate, others quick and talka-
tive; some can lead, others only follow. Some
people can adjust to a wide variety of types;
others must inferact within narrow limits. There
are those who constantly initiate action, run-
ning from one person to the other: there are
others who must ordinarily wait to be spoken to,
who cannot speak to a group, or dominate the
interaction. These differences in the interaction
rates of individuals can be measured by the
apparatus embodying the present invention; and,
as a result, employees can be selected for those
positions in an organizational structure for which
they are most suited. This and other applica-
tions of the machine have been successfully dem-
onstrated in actual use. :

During the interview, the keys are manually
operated by an observer who can watch the
actions of the interviewer and the subject. All
the observer has to do is press down the keys
designated as the interviewer’s (assume that it
is key B) or the subject’s (key A) when that
person talks, nods, smiles, or gestures (these all
being part of the response pattern and included
as activity) and then release the key when that
activity ends. The interviewer may follow a
standardized behavior pattern that includes some
“change of pace” for different periods of the
interview. The chdange from one period to an-
other is indicated on the printed record by mo-
mentarily closing switch E in control box 23 at
the beginning of each period. This energizes
solenoid S| and causes counter | to register one
unit, as will be clear from any of the wiring dia-
grams in Fig. 7 to 17.

One form of interview that has been success-
fully used is divided into five periods. In the
first period, the interviewer tries to adjust to
the subject and limits his activity to encourag-
ing phrase, such as “Isn’t that interesting,” or
“Can you give me an example of that.” When
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the second period begins, the interviewer does
not respond when the subject stops talking, and
if necessary waits for fifteen seconds before be-~
ginning activity himself; and this proeedure is

26

The ability of the subject to adjust to the in-
terviewer is measured by dividing the.value in-
dicated by counter §. (the duration of.-the sub-
ject’s interruptions; less the duration of his

repeated twelve times. The third period is an 5 failures to respond promptly) by the value in-
adjustment period similar -to-the first. In. the dicated by counter 2. The interviewer’s adjust-
fourth period, the interviewer interrupts the sub- ment to the subject is similarly measured by di-
ject twelve consecutive times and tries to. talk viding the vaiue indicated by counter 6 by that
him down, using a normal -voice. The final indicated by counter- 2.
period is another one of adjustment. The entire 10 The ability of the subject to synchronize with
interview lasts about twenty-five minutes. the interviewer is given by dividing the value
During the entire interview, the apparatus re- of counter & by that of counter 2.. Similarly,
cords the interaction that takes place, indicating the measure of the interviewer’s synchronization
the duration of each static condition -of inter- (in terms of the subject) is given by the quo-
action and the occurrence of each transitional 15 tient of the values indicated by eounter 8 and
sequence from one static condition to ahother. counter 2, , :
For most purposes, the final cumulative values In some cases, it is desirable to compare the
indicated by the counters afford sufficient data foregoing measurements of the subject’s behavior
to classify the subject’s behavier pattern. In with those of the interviewer’s; or, in other ap-
some cases, it is desirable to refer to and compare 20 plications of the machine; it may be desirable
those values at the end of esach period- of the to measure the behavior of both A and B, as for
interview. For even more precise-analysis of example, in analyzing a particular work sifua-
behavior patterns, the detailed infermation on tion by recording the:actual interaction that
each static condition and the transitional - se- takes place between a foreman and one of the
quences before and after it can' be studied on 25 workmen under him. The tempo, activity rate,
the printed record made by the machine. - ete., of A, in accordance with the convention
It the value indicated by counter 3 (which  herein used, are measured by the different ratios
rotates continuously during the interview and giverr above. The comparable measurements for
indicates elapsed time in seconds from the be- B (the interviewer, or the other person in the
ginning or interaction) ‘is divided by the value 30 interaction) are hased on similar ratios, in which
indicated by counter 2 (A’s units of interaction), B’s units of interaction . (indicated by -counter
the quotient represents the mean duration of 11> are substituted for A’s units of interaction
the subject’s (A’s) units of interaction, or his (indicated by counter 2). However, sinece there
tempo. This gives some idea of the rate at which is no counter which directly and comulatively
the interaction took place during the interview, 35 registers the duration of B’s activity and inac-
or during any one or more of its periods. tivity (although it. is recorded separately for
Counter 4 (which rotates in a positive direc- each static condition), it is necessary to caleu-
tion when the subject is active, and in" & nega- late the preponderance (or deficiency), of B’s
tive direction when he is inactive) measures the activity over his inactivity to ebtain a value for
preponderance of his activity over his inactivi- <0 B equivalent to that indicated by counter & for
ty: the more the subject talks, the higher will be A.  This calculation is a simple one and is given
the numerical value registered.  If- the value by the algebraic sum of the following: twice
indicated by counter 4 is divided by the subjéct’s the sum of the values indicated by counters §
units of interaction ¢counter 2), the quotient and 6, minus the value indicated by counter 4.
represents the activity rate of the subject. 45 In other words, if A has been active more than
1 the value indicated by counter 7. (which he has heen inactive during the interaction (L. e.,
represents the relative fréquency of the sub- counter 4 has a plus value), the foregoing al-
ject’s initiations of action and those of the in- gebraic sum will ‘be a negative value, unless the
terviewer) is divided by the subject’s: units of sum. of the values indicated by counters 5 and
interaction (counter 2), the quotient is a meas- 5, 6isa plus value and is equal to-at least one half
ure of the subject’s initiative. Similarly, if the of the value indicated by counter 4.
value indieated by-counter 8 -(whiech. indicates A comparison of the comparable measurements
the number of times. that the subject outtalked for-A and B are given in the following table:
. Ratiosfor A Ratios for B
Counter 3 Counter 3
B Tounter 8 , Coumter 1
ey U Counter 4 | Tirice (Counters 5+6)—(Counter 1)
- Counter 2 Counter 11
TOHAELTE. oo e mmmmmemmm e Counter 7 —(Counter 7)
""" Cotnter 2 Counter 11
. ) Counter 8 —(Counter 8)
DOMIANCE. - - ooz mmommnmnoee ===\ ‘Gounter 2 “Counter T
) . Counter 9 Cotinter 10
Synchronization. oo oo oovmmmnnao- e Gounter 2 Couter 11
Syrichiroriization. (in terms of the other per- || - Counter g Counter 10
son in interaction)...--co--aaeoaev-o---2|{ Counter 11 Counter 2
i . Counter § Counter 6
Adjustment_ .. oo S Counter 2 . Counter T
Adjustment- (in’ terms of the other person Counter § Counter 6
in-interaetion) . —a o emcemcamamseaomanaesn Counter 11 Counter 2

According to the provisions of the patent stat-
utes, I have explained the principle ¢f my in-
vention and have illustrated and described what
I now considér to represent its best embodiment.

However, I desire to have it understood that,

the interviewer, less the number of times the
interviewer outtalked the gubject) is divided by
the subject’s units of interaction. (counter 2y,
the quotient is a measure of the subject’s dom-

inance. 75
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within the scope of ‘the appended claims, the in-
vention may be practiced otherwise than as
specifically illustrated and described.

I claim:

1. An interaction recorder for recording inter-
action between two individuals, comprising two
control switches (herein differentiated as key A
and key B), one for each individual, each switch
having two operative positions and each switch
being adapted to occupy its first operative posi-
tion (herein designated as down) during a peri-
od of observed activity on the part of one of
the individuals and to occupy its second operative
position (herein designated as up) during a period
of observed inactivity on the part of the same
individual; at least one primary electrical cir-
cuit that is opened and closed by at least one of
the control switches depending upon its operative
position; relay means included in the primary
circuit; at least one dependent electrical eircuit
that is opened and closed by the relay means and
by the control switches, depending upon the
operational sequence in which those switches are
moved from one operative position to the other;
electrical counter actuating means included in
the dependent circuit and adapted to move a
counter only one unit when the dependent cir-
cuit is closed; the dependent circuit being closed
upon the occurrence of only one of the following
operational sequences in the movement of the two
control switches: key A goes down while key B
stays up, key A stays up while key B goes down,
key A goes up while key B stays down, key A
stays down while key B goes up, either key
moves from one of its operative positions to the
other after key A is up and key B is down, either
key moves from one of ifs operative positions to
the other after key A is down and key B is up,
key A goes up regardless of the position or move-
ment of key B, key B goes up regardless of the
position or movement of key A.

2. An interaction recorder for recording inter-
action between two individuals (herein differ-
entiated as A and B), comprising two control
switches (herein differentiated as key A and key
B), one for each individual, each switch having
two operative positions and each switch being
adapted to occupy its first operative position
(herein designated as down) during a period of
observed activity on the part of one of the indi-
viduals and to occupy its second operative posi-
tion (herein designated as up) during a period
of observed inactivity on the part of the same
individual; a primary electrical circuit that is
opened and closed by the control switches; a
delayed action relay that is included in the pri-
mary circuit and that is initially energized only
when both control switches are up, but remains
momentarily energized after either control switeh
goes down; a first dependent electrical circuit
that is opened and closed by the relay and by

“the control switches; a first counter actuating
mechanism included in the first dependent cir-
cuit and adapted to move a counter one uxnit
upon receiving a pulse of current when the relay
remains momentarily energized after key A moves
from its up to its down position while key B re-
mains up, thereby indicating that individual A
initiated activity after both individuals were
inactive; a second dependent electrical circuit
that is opened and closed by the relay and by
the control switches; and a second counter actu-
ating mechanism included in the second depend-
ent circuit and adapted to move a counter one
unit upon receiving a pulse of current when
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the relay remams momentanly energlzed after
key B moves from its up to its dewn position
while key A remains up, thereby 1nd1cat1ng that
individual B initiated act1v1ty after both mdx-
viduals were inactive, - -

3. An interaction recorder accordmg to clalm
2, in which the first counter actuatmg mechanism
is adapted to move a counter one- unit in one
direction and the second counter actuatmg mech-
anism is adapted to move the same counter one
unit in the opposite dlrectlon s

4. An interaction recorder for 1ecordmcy 1nter-
action between two 1nd1v1duals (herem differ-
entiated as A and B), compmslng two rcontrol
switches (herein dxfrerenmated as key. A and
key B), one for .each 1nd1v1dua1 ‘each’ .switch
having two operatlve pos1t10ns and each switch
being adapted to occupy its first operatlve posi-
tion (herein designated as down) durmg a period
of observed activity on -the part of one of the
individuals and to occupy 1ts second operative
position: (herein de51gnated as up) during -a pe-
riod ‘of observed .inactivity on -the part of the
same individual; a primary' electrical circuit that
is opened and closed by the-control switches;
a delayed action relay that is-included in the
primary circuit and that is initially energized
only when both conftrol switches are down but
remains momentanly energlzed after either con-~
trol switch goes up; a first dependént- electrical
circuit that is opened and closed by the relay
and by the control .switches; - a. first -counter
actuating mechanism included in the first de-
pendent circuit and-adapted-to move a counter
one unit upon receiving a pulse of .current when
the relay remains momentarily -energized after
key A moves from its down to its up position while
key B remains down, thereby indicating that in-
dividual A ceased activity after both individuals
were active; a second dependent electrical cir-
cuit that is opened and closed by the relay and
by the control switches; and a second counter
actuating mechanism included in the second de-
pendent circuit and adapted to move a counter
one unit upon receiving a pulse of current when
the relay remains momentarily energized after
key B moves from its down to its- up -position
while key A remains down, thereby indicating
that individual B ceased activity after both in-
dividuals were active.

5.  An interaction recorder accordlng to claim 4,
in which the first counter actuating mechanism
is adapted to move a counter one unit in one di-
rection and the second counter actuating mecha-
nism is adapted to move the same counter one
unit in the opposite direction.

6. An interaction recorder for recording inter-
action between two individuals (herein differ-
entiated as A and B), comprising two control
switches (herein differentiated as key A and key
B), one for each individual, each switch having
two operative positions and each switch being
adapted to occupy its first operative position
(herein designated as down) during a period
of observed activity on the part of one of the
individuals and.to occupy its second operative
position (herein designated as up) during a pe-
riod of observed inactivity on the part of the
same individual; a first primary electrical cir-
cuit that is opened and closed by key A alone; a
first delayed action relay that is included in the
first primary circuit and that. is initially ener-
gized only when key A is up; a second primary
electrical circuit that is opened and closed by
key B alone; a second delayed action relay that
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is included in the second primary e¢ircuit and
that is initially energized only when key B is
down, each of the relays remaining momentarily
energized. when its respective control switch
moves from said energizing position; a depend-
ent electrical circuit that is momentarily closed
only after both relays have been simultaneously
energized at the same time as both control
switehes have occupied the same operative posi-
tions; a counter actuating mechanism included
in the dependent circuit and adapted to move
a counter one unit upon receiving. a pulse of cur-
rent after either control switch has moved from
one of its operative positions to the other after
key A has been up and key B has been down,
thereby indicating that individual A has failed to
synchronize his activity with that of individual
B, either by interrupting individual B or by fail-
ing to respond promptly when individual B has
ceased his activity. )

7. An interaction recorder according to claim
8, in which a third and fourth delayed action re-
lays are interposed between the first and sec-
ond primary circuits on the one hand and the de-
pendent circuit on the other hand, the third re-
lay being initially energized only when both
said first and second delayed action relays are
simultaneously energized at the same time as both
control switches occupy the same operative posi-
tions but remaining momentarily energized after
either control switeh moves from said operative
position, the fourth reldy being initially ener-
gized only when the third relay is energized but
remaining momentdarily energized thereafter, and
the dependent circuit being opened and closed by
the fourth relay and being closed only when that
relay is energized.

8. An interaction recorder for recording inter-
action between two individuals (herein differen-
tiated as A and B), comprising two control
switches (herein differentiated as key A and key
B), one for each individual, each switch having
two operative positions and each switch being
adapted to occupy its first operative position
(herein designated as down) during a period of
observed activity on the part of one of the indi-
viduals and to occupy its second operative posi-
tion (herein designated as up) during a period of
observed inaectivity on the part of the same in-
dividual; a first primary ecircuit that is opened
and closed by key A alone; a first delayed action
relay that is included in the first primary circuit
and that is intially energized only when key A
is down: a second primary electrical circuit that
is opened and closed by key B alone; a second
delayed action relay that is included in the sec-
ond primary circuit and that is initially ener-
gized only when key B is up, each of the relays
remaining momentarily - energized when its re~
spective control switch moves from said ener-
gizing position; a dependent electrical eircuit that
is momentarily closed only after both relays have
heen simultaneously energized at the same time
as both control switches have occupied the same
operative positions; a counter actuating mecha-
nism included in the depedent circuit and adapt-
ed to move a counter one unit upon receiving
a pulse of current after either control switch
has moved from one of its operative positions
to the other after key A has been down and key
B has been up, thereby indicating that individual
B has failed to synchronize his activity with that
of individual A, either by interrupting individual
A or by failing to respond promptly after indi-
vidual A has ceased his activity. ,
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9. An interaction recorder according to claix
8, in which a third, fourth, and fifth delayed ac-
tion relays are interposed between the first and
second primary circuits on the one hand and the
dependent circuit on the cother hand, the third
relay being initially energized only when hoth
said first and second delayed action relays are
simultaneously energized at the same time as
bhoth control switches occupy the same opera-
tive positions, the fourth relay being initially
energized only when the third relay is energized,
the fifth relay being initially energized only when
the fourth relay is energized, each of said inter-
posed relays remaining momentarily energized
after its energizing relay is deenergized, and the
dependent circuit being opened and closed by
both the fourth and fifth relays and being closed
only when the fifth relay remains momentarily
energized after the fourth relay has been de-
energized.

10. An interaction recorder for recording in-
teraction between two individuals C(herein dif-
ferentiated as A and B), comprising two control
switches (herein differentiated as key A and
key B), one for each individual, each switch
having two operative positions and each switch
being adaptied to occupy its first operative posi-
tion (herein designated as down) during a pericd
of observed activity on the part of one of the
individuals and to occupy its second operative
position (herein designated as up) during a pe-
riod of observed inactivity on the part of the
same individual; a primary electrical circuit that
is opened and closed by key A alone; a first de-
layed action relay that is included in the primary
circuit and that is initially energized only when
key A is down but remains momentarily ener-
gized after key A goes up; a first dependent elec~
trical circuit that is opened and closed by the
first relay; a second delayed action relay that is
included in the first dependent circuit and that is
initially energized only when the first relay is
energized but remains momentarily energized
after the first relay is deenergized; a second de-
pendent circuit that is opened and closed by both
relays and that is closed only when the second
relay remains momentarily energized after the
first relay has been deenergized; a counter actu-
ating mechanism included in the second depend-
ent circuit and adapted to move a counter one
unit upon receiving a pulse of current whenever
lzey A goes up, thereby indicating that individual
A has completed a unit of interaction.

i1, An interaction recorder for recording in-
teraction between two individuals (herein dif-
ferentiated as A and B), comprising two control
switches (herein differentiated as key A and
key B), one for each individual, each switch hav-
ing two operative positions and each switch
being adapted to occupy its first operative posi-
tion (herein designated as down) during a period
of observed activity on the part of cne of the
individuals and to occupy its second operative
position (herein designated as up) during a
period of observed inactivity on the part of the
same individual; a primary circuit that is opened
and closed by key B alone; a first delayed action
relay that is included in the first primary circuit
and that is initially energized only when key
B is down but remains momentarily energized
after key B goes up; a first dependent electrical
circuit that is opened and closed by the first
relay; a second delayed acticn relay that is in-
cluded in the first dependent circuit and that is
initially energized only when the first relay
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is energized but remains momentarily energized
after the first relay is deenergized; a second de-
pendent circuit that is opened and closed by
both relays and that is closed only when the
second relay remains momentarily energized
after the first relay has been deenergized; a
counter actuating mechanism included in the
second dependent circuit and adapted to move
a counter one unit upon receiving a pulse of cur-
rent whenever key B goes up, thereby indicating
that individual B has completed a unit of inter-
action.

12. An interaction recorder for recording in-
teraction bhetween two individuals, eomprising
two control switches (herein differentiated as
key A and key B), one for each individual, each
switch having two operative positions and each
switeh being adapted to occupy its first opera-
tive position (herein designated as down) during
a period of observed activity on the part of one
of the individuals and to occupy its second op-
erative positicn (herein designated as up) during
a period of observed inactivity on the part of the
same individual; a plurality of primary electri-
cal circuits that are opened and closed by the
control switches, depending upon the operative
positions of those switches; delayed action re-
lay means included in each primary circuit; a
plurality of dependent electrical circuits that

are opened and closed by the relay means and .

by the control switches, depending upon the
operational sequence in which those switches
are moved from one operative position to the
other; an electrical counter actuating means
included in one of the dependent circuits and
adapated to move a counter only one unit when
its including dependent circuit is closed by the
occurrence of only one of the following opera-
tional sequences in the movement of the two con-
trol switches: key A goes down while key B
stays up, key A stays up while key B goes down,
key A goes up while key B stays down, key A
stays down while key B goes up, either key moves
from one of its operative positions to the other
after key A is up and key B is down, and either
key moves from one of its operative positions
to the other after key A is down and key B is
up; a counter moved by said actuating mecha-
nism to indicate values in unit increments; a
power mechanism included in one of the de-
pendent circuits that is closed when one of the
control switches moves from one of its operative
positions to the other; and a web of paper sup-
ported in recording relationship to the counter
and fed past the counter by the power mecha-
nism, the counter being adapted to cooperate
with the web of paper to record a series of values
thereon.

13. An interaction recorder for recording inter-
action between two individuals (herein differ-
entiated as A and B), comprising two control
switches (herein differentiated as key A and
key B), one for each individual, each switch hav-
ing two operative positions and each switch being
adapted to occupy its first operative position
(herein designated as down) during a period of
ohserved activity on the part of one of the indi-
viduals and to occupy its second operative posi-
tion (herein designated as up) during a period
of observed inactivity on the part of the same
individual; a plurality of simple relays, each hav-
ing 3 coil and at least one associated switch arm
with two operative positions; a first electrical
control circuit including key A in series with the
coil of a first relay, the circuit being open and
the switch arm associated with said coil assum-
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ing its first operative position when key A is up
and the circuit being closed and said switch arm
assuming its second operative position when key
A is down; a second electrical control circuit in-
cluding key-B in series with the coil of a-second
relay ‘having two associated switch arms, said
circuit being open and both of said switch arms
assuming their first operative positions when
ey B is up and said circuit being closed and both
of said switch arms assuming their second opera-
tive positions when key B is down; a primary
electrical circuit including when closed the switch
arm of the first relay and the second switch arm
of the second relay connected in series in their
first operative positions (i e., when both keys
are up), said circuit being broken when either of
said switch arms moves from its first to its second
cperative position (. e., when either key moves
down) ; a delayed action relay having a winding
and an associated switch arm with an open and
closed position, the winding of the delayed action
relay being connected in the primary circuit in
series with said interconnected switch arms of
the simple relays, said winding being energized
and its associated switch arm assuming-its closed
position when the primary electrical circuit is
closed (i.'e., when both keys are up) and said
winding remaining momentarily energized and
its associated switch arm remaining momentarily
in that closed position after the primary circuit
is broken (. e., after either key moves down) ; a
first dependent electrical circuit including (1) the
switch arm of the delayed action relay when
that arm is in its closed position, (2) the switch
arm of the first simple relay when this latter arm
is in its second operative position (i. e., when
key A has moved to its down position), and (3)
the first switch arm of the second simple relay
when this last arm is in its first operative posi-
tion (. e., while key B remains up); so that the
first dependent eircuit is closed only when key A
moves from its up to its down position while key
B remains up and stays energized only momen-
tarily during the holding period of the delayed
action relay; a first counter actuating mecha-
nism included in the first dependent circuit and
adapted to move a counter one unit upon receiv-
ing a pulse of current when that circuit is
momentarily closed after key A moves from its
up to its down position while key B remains up,
thereby indicating that individual A initiated
activity after both individuals were inactive; a
second dependent electrical circuit including (1)
the switch arm of the delayed action relay when
that arm is in its closed position, (2) the second
switch arm of the second simple relay when this
latter arm is in its second operative position d. e.,
when key B has moved to its down position), and
(3) the switch arm of the first simple relay when
this last arm is in its first operative position
(while key A remains up), the second dependent
circuit being closed only when key B moves from
its up to its down position while key A remains
up and stays closed only momentarily during the
holding period of the delayed action relay; a
second counter actuating mechanism included in
the second dependent circuit and adapted to
move a counter one unit upon receiving a pulse
of current when that circuit is momentarily
closed after key B moves from its up to its down
position while key A remains up, thereby indi-
cating that individual B initiated activity after
both individuals were inactive.

14. An interaction recorder according to claim
13, in which the first counter actuating mech-~
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‘anism is adapted to move a counter one unit in
one direction -and the second counter actuating
mechanism is adapted to move the same coun-
ter one unit in the opposite direction.

'15. An interaction recorder for recording in- °

teraction between two individuals (herein dif-
ferentiated as A and B), comprising two con-
trol switches (herein differentiated as key A
and key B), one for each individual, each switch
having two operative positions and each switch
being adapted to occupy its first operative po-
sition (herein designated as down) during a
period of observed activity on the part of one of
the individuals and to occupy its second opera-
tive position (herein designated as up) during
o period of observed inactivity on the part of
the same individual; a plurality of simple re-
lays, each having a coil and at least one asso-
ciated switeh arm with two operative positions;
a first electrical control cireuit including key A
in series with the coil of a first relay, the cir-
cuit being open and the switch arm associated
with said coil assuming its first operative po-
sition when key A is up and the circuit being
- closed. and said switch arm assuming its second
operative position when key A is down; a sec-
ond electrical control circuit including key B in
series with the coil of a second relay having two
associated switch arms, said circuit being open
and both of said switch arms assuming their
first operative positions when key B is up and
said circuit being closed and both of said switch
arms assuming their second operative positions
when key B is down; a primary electrical cir-
cuit including when closed the switeh arm of the
first relay and the first switch arm of the sec-
ond relay connected in series in their second op-
erative - positions (i. e., when both keys are
down), said circuit being broken when either
switeh arm moves from its second to its first
cperative position (1. e., when either key moves
up); a delayed action relay having a winding
and an associated switch arm with an open and
closed position, the winding of the delayed ac-
tion relay being connected in the primary cir-
cuit in series with said interconnected switch
arms of the simple relays, said winding being
energized and its associated switch arm assum-
ing its closed position when the primary elec-
trical circuit is closed (i. e., when both keys are
down) and said winding remaining momentarily
energized and its associated switch arm remain-
ing momentarily in that closed position after
the primary circuit is broken (i. e., after either
key moves up); a first dependent electrical cir-
cult including (1) the switch arm of the delayed
action relay when that arm is in its closed po-
sition, (2) the first switch arm of the second
simple relay when this latter arm is in its first
cperative position (. e., when key B has moved
to its up position), and (3) the switch arm of
the first simple relay when this last arm is in
its second operative position (. e., while key A
remains down) ; so that the first dependent cir-
cuit is closed only when key B moves from its
down to its up position while key A remains
down and stays energized only momentarily
during the holding period of the delayed action
relay; a first counter actuating mechanism in-
cluded in the first dependent circuit and adapted
to move a counter one unit upon receiving a
pulse of current when that circuit is momen-
tarily closed after key B moves from its down
to its up position while key A remains down,
thereby indicating that individual B ceased ac-
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tivity after both individuals were active; a sec~-

ond dependent ‘electrical “circuit including (1)
the switch arm of the delayed action relay when

‘that arm is in‘its closed position, (2) the switch
arm ‘of the first simple relay when this latter
~arm i5'in its first operative position . e., when
~Key ‘A has moved to its up position), and (3)

the second switeh ‘arm of the second simple re-
lay when this last arm is in its second operatlve
position. (while key B remains' down), the sec-

key. A 'moves from its down to its up position
while key B remains down and stays closed only
momentarily during the holding period of the
delayed action relay;. a second eounter actuat-
ing - mechanism included in the second depend-

sent mrcuit and adapted to move a- counter one
-unit” upon. receiving a pulse of current when
-that cireuit is momentarily closed after key A

moves from its down to its up position while
key B remains down, thereby indicating that

-individual A ceased activity after both individ-

uals were active. :
16. An interaction recorder according to claim

15, 7in ‘which the first counter actuating mech-

anism is adapted to move a counter one unit in
one direction and the second counter actuating
mechanism is adapted to move the same counter

‘one-unit in the-opposite-direction.

17. An interaction recorder for recording in-
teraction between two individuals (herein differ-
entiated as A and B), comprising two control
switches (hérein differentiated as key A and
key B), one for each individual, each switch
having two cperative positions and each switch
being adapted to occupy its first operative po-
during a

erative position Cherein designated as up) dur-

-ing a period of observed inactivity on the parf

of the same individual; a plurality of simple
relays, each having a coil and at least one asso-
ciated switch arm with two operative positions;
a first-etectrical control circuit including key A
in series with the coil of a first relay, the cir-
cuit being open and the switch arm associated
with said coil assuming its first operative posi-
tion: when key A is up and the circuit being

‘closed and said switch arm assuming its second

operative position when key A is down; a sec-
ond electrical control circuit including key B

in- series with the coil of a second relay having

two _associated switch arms, said circuit being
open and both of said switch arms assuming
their first operative positions when key B is up
and said circuit being closed and both of said
switch arms assuming their second operative

‘positions when key B is down; g first primary

electrical circuit including when closed the
‘switch arm of the first relay and the second
switch arm of the second relay connected i
series in their first operative positions Q. e,
when both keys are up), said circuit being
broken when either of said switch arms moves
from its first to. its second operative position .
e., when either key moves .down) ; a first delayed
action relay having a winding and an associated
switeh arm with an open and closed. position,
the winding of the delayed action.relay being
connected in the first primary circuit in series
with said inferconnected switch arms of the
simple relays, said winding being energized and
its associated switch arm assuming its closed po-
sition when the first primary éléctrical circuit
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is closed (i. e., when both keys are up) and said
winding remaining momentarily energized and
its associated switch arm remaining momen-~
tarily in that closed position after the first pri-
mary circuit is broken (i. e., after either key
moves down); a first dependent electrical cir-
cuit including (1) the switch arm of the first de-
layed action relay when that arm is in its closed
position, (2) the switch arm of the first simple
relay when this latter arm is in its second op-
erative position (i. e, when key A has moved
to its down position), and (3) the first switch
arm of the second simple relay when this last
arm is in its first operative position 3. e., while
key B remains up); so that the first dependent
circuit is closed only when key A moves from
its up to its down position while key B remains

up and stays energized only momentarily dur--

ing the holding period of the first delayed ac-
tion relay; a first counter actuating mechanism
included in the first dependent circuit and
-adapted to move a counter one unit upon receiv-
ing a pulse of current when that circuit is mo-
-mentarily closed after key A moves from its up
to its down position while key B remains up,
thereby indicating that individual A initiated
activity after both individuals were inactive: &
second primary electrical circuit including when
closed the switch arm of the first simple relay
and the first switch arm of the second simple re-
lay connected in series in their second operative
positions (i.-e., when both keys are down), said
circuit being broken when either switch arm
moves from its second to its first operative po-
sition (i. e., when. either key moves up); a sec-
ond delayed action relay having a winding and
an associated switch arm with an open and
closed position, the winding of the second de-
layed action relay being connected in the sec-
ond primary circuit in series with said intercon-
nected switch arms of the simple relays, said
winding being energized and its associated
switch arm assuming its closed position only
when the second primary electrical circuit is
closed (i. e., when both keys are down), and said
_winding remaining momentarily energized and
its associated switch arm remaining momen-
tarily in that closed position after the second
primary circuit is broken (. e., after either key
moves up); a second dependent electrical cir-
cuit including (1) the switch arm of the second
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delayed action relay when that arm is in its -

closed position, (2) the first switch arm of the
second simple relay when this latter arm is in
its first operative position (. e., when key B has
moved - to its up position), and (3) the switch
arm of the first simple relay when this last arm
is-in its second operative position (i. e., while
key A remains down); so that the second de-
pendent circuit is closed only when key B moves
from its down to its up position while key A re-
mains down and stays energized only momen-
tarily during the holding period of the delayed
action relay; a second counter actuating mech-
anism included in the second dependent circuit
and .adapted to move a counter one unit upon
receiving a pulse of current when that circuit
is momentarily closed after key B moves from
its down to its up position while key A remains
down, . thereby - indicating that individual B
ceased .activily after both individuals were
active. -

18, An interaction recorder for recording in-
teraction between two individuals (herein differ-
entiated as A and B), comprising two control
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switches (herein differentiated as key A and key
B), one for each individual, each switch having
two operative positions and each switch being
adapted o occupy its first operative position
(herein designated as down) during g period of
observed activity on the part of one of the in-
dividuals and to occupy its second operative po-
sition (herein designated as up) during a period
of observed inactivity on the part of the same in-
dividual; a plurality of simple relays, each having
a coil and at least one associated switch arm with
two operative positions; a first electrical control
circult including key A in series with the coil of
a first relay, the circuit being open and the switch
arm associated with said coil assuming its first
operative position when key A is up and the cir-
cuit being closed and said switch arm assuming
its second operative position when key A is
down; a- second electrical control circuit includ-
ing key B in series with the coil of a second relay
having two associated switch arms, said circuit
being open and both of said switch arms assum-
ing their first operative positions when key B is
up and said circuit being closed and both of said
switch arms assuming their second operative po-
sitions when key B is down; g first primary elec-
trical circuit including when closed the switch
arm of the first-relay and the second switch arm
of the second relay connected in series in their
first operative positions (i. e., when both keys are
up), said circuit being broken when either of
said switch arms moves from its first to its sec-
ond operative position (i. e, when either key
moves down) ; a first delayed action relay having
a winding and an associated switch arm with an
open and closed position, the winding of the de-
layed action relay being connected in the first
primazry eircuit in-series with said interconnected
switch arms of the simple relays, said winding
being energized and its associated switch arm as-
suming its closed position when the primary elec-
trical circuit is closed (i. e., when both keys are
up) and said winding remaining momentarily en-
ergized and its associated switch arm remaining
momentarily in- that closed position after the
primary circuit is broken (i. e., after either key
moves down) ; a first dependent electrical circuit
including (1) the switch arm of the first delayed

action relay when that arm is in its closed po-

sition, (2) the second switch arm of the second
simple relay when this latter arm is in its second
operative. position (i, e., when key B has moved
to its down position), and (3) the switch arm of
the first simple relay when this last arm is in its
first operative position (while key A remains up),
the first dependent circuit being closed only when
key B moves from its up to its down position
while key A remains up and stays closed only
momentarily during the holding period of the
first delayed action relay; a first counter actuat-
ing mechanism included in the first dependent
circult and adapted to move a counter one unit
upon receiving a-pulse of current when that cir-
cuit .is momentarily closed after key B moves
from its up to its down position while key A re-
mains up, thereby indicating that individual B
init.iated activity after both individuals were in-
active; & second primary electrical circuit in-
cluding when closed the switch arm of the first
relay and the first switch arm of the second relay
connected in series in their second operative po-
si_tions (i. e., when both keys are down), said
circult. being broken when either switch arm
moves from its second to its first operative po-
sition (. e., when either key moves up) ; a second
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delayed action relay having a winding and an
associated switch arm with an open and closed
position, the winding of the second delayed ac-
tion relay being connected in the second primary
circeuit in series with said interconnected switch
arms of the simple relays, said winding being
energized and its associated switch arm assuming
its closed position only when the second primary
electrical circuit is closed (i. e., when both keys
are down) and said winding remaining momen-
tarily energized and its associated switch arm re-
maining momentarily in that closed position after
the second primary circuit is broken (i, e., after
either key moves up); a second dependent elec-
trical circuit including (1) the switch arm of the
second delayed action relay when that arm is in
its closed position, (2) the switch arm of the first
simple relay when this latter arm is in its first
operative position (. e., when key A has moved
to its up position), and (3) the second switch
arm of the second simple relay when this last
arm is in its second operative position (while key
B remains down), the second dependent circuit
being closed only when key A moves from its
down to its up position while key B remains

(=3

15

20

38
down and stays closed only momentarily during
the holding period of the second delayed action
relay; a second counter actuating mechanism in-
cluded in the second dependent circuit and
adapted to move a counter one unit upon receiv-
ing a pulse of current when that circuit is mo-
mentarily closed after key A moves from its down
to its up position while key B remains down,
thereby indicating that individual A ceased ac-
tivity after both individuals were active.
ELIOT D. CHAPPLE,
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