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LINE SPACE PROGRAMMING APPARATUS FOR
AN ELECIRIC TYPEWRITER

Edmund A. Westover, Chicago, IlL, assignor, by mesne
assignments, ‘to Information Systems, Inc., Skokie, IIL,
a corporation of Illinois

Appiicaﬁon October 19, 1956, Serial No. 616,993
11 Claims., (Cl 197—133)

This invention relates primarily to automatic data re-
cording systems, particularly to such systems utilizing an
automatic electric typewriter to record the values of proc-
ess and other variables.

In United States Patent No. 2, 701 748, granted Febru-
ary 8, 1955, to Ralph Arthur Anderson, an automatic
process logging system is disclosed utilizing an electric
typewriter where the typewriter prints data on a large
number ‘of variables in vertical columns in two longitu-
dinally spaced segments of the log sheet. TIn a normal
‘recording cycle, variable data is sequentially typed in
a line of the first segment of ‘the log sheet following
‘which the log sheet is line indexed so that data on other
‘variables are typed in the corresponding line of the sec-
ond segment of the log sheet. Within each segment each
vertical -‘column contains data covering, for example, a
‘24-hour period for a particular variable scanned regu-
larly, such as hourly. Between these hourly recording
‘cycles, the log sheet -is -automatically indexed to receive
_printing ‘in a third area of the log of data only on ab-
normal variables scanned between the regular recording
cycles. Such data may represent data-on variables which
are abnormal or-which have returned to normal. At the
‘beginning -of the next regular recording cycle, the log
'sheet is automatically indexed to receive printing in the
next available line of ‘the first segment .of the log sheet,
‘whereupon the -aforementioned recording cycle is re-
‘peated. In this ‘or -any other type of recording system
“where the log sheet is indexed to receive printing in
widely spaced areas of the log sheet, some means must
“be provided for setting up a given line spacing program,
preferably one in which the program can be changed
-easily. The conventional electric typewriter is inherently
set for automatic single or double line spacing, but not an
irregular program or one where a large number of lines
are skipped. Furthermore, the recording system de-
-scribed requires that the log sheet be regularly returned
to a position to receive printing in a line below the last
printed line "automatically. This type of line spacing
_program is not a conventional one and, therefore, re-
quires special ‘control “apparatus for the typewriter.’

It is one of the ‘objects of the present invéntion to
-provide improved line spacing control apparatus.for elec-

tric typewriters or'the like, which-is less complex, less ex-.

pensive and more reliable than line spacing control ap-
paratuses “previously utilized to control the aforemen-
tioned automatic typewriter. An ancillary object of the
‘present invention is to provide such line spacing control
apparatus -which includes mechanical means moved with
the log sheet during line spacing and cooperating electri-
‘cal apparatus controlled by the mechanical means, which
in ‘turn -controls ‘the log sheet driving means-so that a
-feed “back loop is provided whose controlling functions
-are -responsive .to the actual position of the log sheet
‘rather than to some other means independent of such
“position.

A-more specific ‘object of the present invention is to
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‘termined relative angular positions of the wheels.

2

provide a data recording system utilizing an electric type-
writer as -a recording element in the system, which re-
quires an unconventional line spacing program, but which
may utilize a conventional type electric typewriter modi-
fied to only a minor extent so that conventional, mass
produced and, hence, relatively inexpensive, relative to
custom-made, typewriters may be utilized.

An ancillary object of the present invention is to pro—
vide a system such as just described, which utilizes the
type of line space control apparatus described in the
previous paragraphs.

In accordance with the present invention, the automatlc
electric typewriter utilized is preferably a type having a
traversable carriage carrying a feed roll fixed to a shaft,
which is rotated to effect line spacing of the log sheet.
One such typewriter is being presently sold under the
name of “Flex-O-Writer” manufactured by the Commer-
cial Controls Corporation. In utilizing this typewriter
in -the environment of the present invention, the usual
ratchet and gear feed for the feed roll shaft is preferably
disconnected, and a clutch member, to.be describéd more
fully hereafter, is fixed to one end of the feed roll shaft
A means for locking the feed roll shaft in position is also
provided, such means being, for example, carried by the
feed roll shaft to lock the same in position. Preferably
mounted on the same base as the typewriter is a frame
or housing supporting mechanism for controlling the turn-
Since this mechanism is sup-
ported externally of the typewriter, the typewriter car-
riage does not have to carry the weight of this mech-
anism -which substantially reduces the wear and increases
the reliability and longevity of the electric typewriter over
the situation where such apparatus is supported upon the
typewriter carriage. This line spacing control mechanism
may include one or more pairs of control wheels .or the

like, mounted in confronting relation and the wheels of

each pair being turnable independently of the other. .One
of the ‘wheels of each of the pairs of wheels is coupled to
a common shaft which carries 4 clutch member on the
end thereof, which is adapted to interengage with the
aforementioned clutch member carried on the end of the
feed roll shaft when the typewriter -carriages reaches one
of -its limits of travel. At other times, these clutch mefi-
bers are -disengaged wheréupon the typewritef is. un-
coupled from the line space control mechanism. . The
other wheel of each pair of wheels may be coupled for

‘operation by a solenoid for modifying the line spacing

program each recording cycle, such as to advance.the
line spacing -program one line to .enable recording in
successive lines of ‘each of the aforementioned segments
of the log sheet.

The -confronting wheels of each pair of wheels carry
cooperating switching elements which operate at prede-
When
recording in a line of the log sheet is completed, the car-
riage of thé typewriter is moved to its limit which results
in engagement of said c¢lutch members whereupon a blind
line spacing operation begins upon energization of an
electric motor or the like, preferably secured to the frame
or housing which supports the line space control mech-
anism above mentioned and which motor is preferably
permanently coupled to said common shaft. Then, when
the programming wheel connected to the common shaft
reaches an angular position which indicates that the feed
roll is positioned in the next-proper line in which typing
is to be received, the switching means above mentioned

is operated to"terminate -operation of the electric motor.

This cycle is repeated for forward line spacing following
completion of recording in the line of the log sheet in-
volved. When the next hourly or other regular recording

cycle is‘to begin, one of the aforementioned solenoids. in
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the line spacing control mechanism is actuated to precess
the wheel of one of the wheel pairs which is not con-
nected to the aforementioned common clutch shaft to
advance the line spacing program a given number of lines.
Also, the electric motor is then energized to initiate an-
other blind line spacing operation which is terminated by
operation of switching means carried by said program-
ming wheels.

As previously mentioned, locking means is provided for
normally holding the feed roll shaft in position. This
locking means is released when the clutch members inter-
engage so that the feed roll may be readily turned by the
line spacing control mechanism above described. This
locking means may be responsive to the longitudinal force
applied to the feed roll shaft when the clutch members
engage, or it may be responsive to the movement of a
slideable arm which engages the frame or housing of the
line spacing control mechanism, or some other equiv-
alent means.

With the clutch arrangement above described, conven-
tional type electric typewriters may be quickly and easily
and inexpensively converted for use with the line spacing
programming system above described. Furthermore, the
line spacing program may be changed by the simple ex-
pedient of modifying or changing the programming wheels
in the line spacing control mechanism.

. Other objects, advantages and features of the inven-
tion will become apparent upon making reference to the
specification to follow, the claims and the drawings
wherein:

Fig. 1 is a front elevational view of an electric type-
writer and the associated line spacing control mechanism
of the invention;

Fig. 2 shows the arrangement of the log sheet which
may be utilized with the data recording system of the
invention; )

Fig. 3 is a block diagram of the components making up
a complete automatic data recording system utilizing
the slightly modified typewriter and associated line spac-
ing control mechanism;

Fig. 4 is an enlarged fragmentary perspective view of
the right-hand end of the typewriter carriage showing the
feed roll clutch member and the associated feed roll shaft
locking means;

Fig. 5 is an enlarged fragmentary perspective view of
the clutch member on the line spacing control mechanism
which engages with the clutch member of the feed roll
shaft;

Fig. 6 is a fragmentary front elevational view, partly
in section, showing the clutch member and locking means
of Figs. 4 and 5 in disengaged position;

Fig. 7 is a view corresponding to Fig. 6 but showing
the clutch members in engaged position;

Fig. 8 is a sectional view through a modified form of
clutch construction and feed roll shaft locking means with
the clutch members apart;

Fig. 9 is a view of the mechanism of Fig. 8 with the
clutch members fully engaged;

Fig. 10 is a side elevational view of the line space con-
trol mechanism which drives the clutch member in Fig. 5;
Fig. 11 is a plan view of the mechanism in Fig. 10;

Fig. 12 is a view of one of the brush plate holding
assemblies carried by one of the gear wheels in Fig. 11;

Fig. 13 is a transverse section through the assembly
of Fig. 12, taken along line 13—13;

Fig. 14 is a rear view of one of the printed circuit pro-
gramming wheels shown in Fig. 9; and

Fig. 15 is a schematic diagram of the control circuit .

in which the switching means of the line spacing control
mechanism is located, which control circuit controls oper-
ation of the electric motor which drives the feed rolt
shaft through the clutch mechanism of the invention.
*Refer now more particularly to Fig. 1 which illustrates
an automatic electric typewriter 2, modified in accordance
with the invention. The typewriter 2 may be any well

2,917,158 - -

10

15

20

25

30

35

40

50

55

60

65

70

(i3

4

known type of automatic typewriter as, for example, the
aforementioned “Flex-O-Writer” typewriter. As is con-
ventional in these typewriters, a keyboard 4 is provided
for manual typing to permit an operator to add notations
or headings to the logging sheet 6, which may be of the
type shown in Fig. 2, supported on the carriage of the
typewriter generally indicated by reference numeral 8.
The carriage illustrated has a substantial length and is of
the type found on typewriters used for bookkeeping and
accounting purposes. Process variable information ob-
tained in the form of electrical signals are fed to the type-
writer for printing through a cable 11 which may include
5 conductors. representing a 5-channel code, and other
control lines, such as a red ribbon shift control line. The
five conductors in the cable 11 may be energized in differ-
ent code combinations which represent letters of the
alphabet, numbers, punctuation marks, horizontal spac-
ing and carriage return directions. Accordingly, the type-
writer includes suitable code-receiving and translating
mechanism for actuating the keys of the typewriter auto-
matically in response to the signals received by the type-
writer.- In the usual form of automatic electric type-
writer, line spacing and carriage return is effected by puls-
ing what is known as a carriage return solenoid, which
spaces the record sheet ome line per pulse and returns
the carriage to a start position. The carriage return sole-
noid usually operates a gear and ratchet mechanism
coupled to the feed roll shaft 12. In the present inven-
tion, the feed roll shaft is preferably disconnected from
the gear and ratchet mechanism so that the feed roll shaft
may be controlled externally of the carriage return sole-
noid. Also, if the typewriter is not already provided with
limit switches, such switches may be readily secured to
the base of the typewriter and operated by arms carried
by the typewriter carriage so that the switch is closed or
open as the carriage reaches any one of its two limits of
travel. Tt will be assumed that these limit switches are
contained within the commercial form of typewriter used
in the exemplary system to be described. )

As is usual in conventional electric typewriters, the
feed roll shaft 12 to which the feed roll 13 is connected
projects beyond the ends of the carriage frame 14 to re-
ceive hand knobs, such as hand knob. 15, for manually
turning the feed roll. In the embodiment illustrated in
the drawings, the right-hand knob has been removed, and,
in place thereof, a locking wheel 16 and a clutch mem-
ber 17 is mounted thereon. Cooperating with the locking
wheel is an -assembly generally indicated by the reference
numberal 18 which, in a manner to be more fully de-
scribed hereafter, normally makes engagement with the
locking wheel 16 to hold the feed roll shaft in a given
position. Extending from the assembly 18 is a depressable
arm 19 which, when pushed in, releases the locking means
which holds the feed roll shaft. The construction and
operation of the clutch member 17 and of the locking
wheel 16 and cooperating assembly 18 will be described
in more detail hereafter.

In accordance with the inventiom, line space control
mechanism 29 forming a compact housed assembly is
mounted upon the same base 21 upon which the electric
typewriter 2 is directly mounted. The base 21 is sup-
ported upon shock mounts 22 which in turn are secured
to a main base support 23. The assembly 20 includes
gearing and other apparatus to be described, which is
connected to a shaft 24 (see Figs. 5, 6 and 7) having a
clutch member 26 fixed to the end thereof, positioned to
make engagement with the clutch member 17 fixed to
the end of the feed roll shaft of the electric typewriter
when the carriage thereof has been returned to a posi-
tion to receive printing at the beginning of a line on the
log sheets 6. Cluich member 26, its shaft 24 and the
aforementioned gearing, etc, are supported within and
from a housing 29, on the outside of which is also
mounted .a reversable electric motor 30. The motor 30
is coupled to the clutch member shaft 24 and is con-
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-trolled by a control. circuit which controls the ehergiza-
tion and direction of movement of the motor 30. This
control circuit, which is shown in Fig. 15, will be de-
scribed in detail hereafter. Suffice it to say at this point,
this control circuit includes switching means operated by
the line space control mechanism 20.

Following completion of a line in the log sheet 6, one
of the aforementioned limit switches of the typewriter 2
is actuated and initiates a carriage return operation.
When_the carriage reaches its fully right-hand position,
clutch members 17 and 26 make engagement whereupon,
in a manner to be explained, the motor 39 is energized
starting a blind line spacing operation. The depressible
arm 19, when the carriage is returned to its reference or
start position, engages a pad 31 on the housing 29, and
is pushed in to unlock the feed roll shaft 12 to permit
line spacing. When the log sheet has been indexed to
the proper line, the mechanism 20 actuates the aforemen-
tioned. switching means which de-energizes the motor -39
to stop the line spacing operation. Following completion
of another line of the log sheet, the aforementioned line
spacing operation repeats. One exemplary line spacing
program for which the present invention is particularly
suitable will now be described. The construction of the
line spacing control mechanism 2§ and the control cir-
cuit which controls the motor 30 and other details of
construction of the system shown in Fig. 1 will be de-
scribed in. detail. _

Reference should now be made to Fig. 2 showing a
view of the log sheet 6.. This sheet has four identically
sized segments or sections S-1, S-2, S-3, and S-4 for
receiving regular, such as hourly, data information in
vertical columns, all hourly data information for each
variable being grouped together in the same vertical
column of the same segment. Heading spaces H-1, H-2,
H-3, and H-4 are provided above each segment in which
the variables are identified. A main heading space MH
is provided at the top of the sheet for information com-
mon to all variables. Below the last segment is a space
ONS in which data on off-normal variables scanned is
automatically printed subsequent to the hourly recording
in the segments S—1 through S—4. The data information
to be typed in the first segment S-1 may comprise data
on fifty variables arranged in respective vertical columns.
Where regular data recording is carried out hourly, seg-
ment S—1 would have at least twenty-four lines. Some-
times it is desired to record data on all variables between
the regular hourly periods upon actuation of a manual
read-out switch or the like and so additional lines are
provided for this purpose in each segment.

The first column in segment S-1 contains a number
representing the time during which the variables in that
segment were scanned and succeeding vertical columns
in the first segment contain numbers representing the
actual values of the variables scanned, the identification
of the variable and the units of the data being obtained
in the corresponding column in the heading space H-i.
When the number of variables scanned is greater than
the number of available vertical columns in segment S—1,
there will also be similar data in the next lower segment
S-2 of the log sheet. When the first line of segment S-1
is filled with data, the logging sheet is automatically in-
dexed to bring the corresponding line of the second seg-
ment S—2 in position to receive printing of data on other
variables scanned during a scanning cycle. In the ex-
ample illusirated, corresponding lines in the first and
second segments are spaced forty-one lines apart so that
if the first line in segment S-1 is considered to be line
one, the first line in segment S-2 would be line number
forty-two of the log sheet. Upon completion of a line
in segment S-2 the log sheet is indexed to receive print~
ing in the corresponding ‘line of segment S-3. The
first line of segment S=2 is shown to be spaced forty-one
lines from the first line in the second segment so that line
one of segment S-3 is line number éighty-three of the
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6
log sheet. The segment S~3 accommodates data of vari-
ables which cannot be accommodated in segment two.

Following the completion of a line in segment S-3, the
log sheet is again indexed to receive printing in the cor-
responding line of the fourth segment S—4 if segment S-3
cannot accommodate the remainder of the variables.
The first line of segment S—4 is shown as line number
one hundred twenty-four of the log sheet. Following
the completion of a scanning cycle at the beginning of a
given hour (a scanning cycle may take five or six minutes
for two hundred variables at fifty variables per segment),
printing of variable data under normal conditions ceases
until the beginning of the next hourly period. However,
variables are continuously scanned between spaced regu-
lar hourly scanming cycles for monitoring of abnormal
variables. When an abnormal variable is scanned, the
logging system feeds data on the abnormal variables to
the typewriter for printing in the off-normal space ONS
located beneath the last segment S-4 of the logging sheet.
In the illustrated embodiment, the first line of the off-
normal space ONS is the line number one hundred and
sixty-four of the log sheet. Thirty-nine lines are pro-
vided in the off-normal space ONS for off-normal data.
If desired, the apparatus may be designed also to record
data on variables which have just returned to normal in
the space ONS. Each group of data may comprise a
number which represents the time at which the off-nor-
may data was taken, a second number which represents
an identification number for the variable, and a third
number representing the value of the variable. Data
on additional variables which become abnormal between
successive regular hourly scanning cycles are printed in
the same line of the off-normal space. .

The log sheet is indexed from the left segment S—4 to
the next available complete line in the off-normal space
ONS, even though the last line recorded in the space
ONS had not been completely filled. Assuming that no
off-normal data has been previously recorded in the off-
normal space, it can be seen that the spacing required to
index the log sheet from the last printed line of the last
segment S-4 to the first line in the off-normal space
decreases by one for each basic recording cycle or period,
which was assumed to be a one hour period. Further,
this spacing increases by one line for each line contain-
ing recorded data in the off-normal space.

Just prior to the beginning of a regular hourly scan-
ning cycle, the log sheet must be indexed from the off-
normal space to the next available line of the first seg-
ment S-1.

1t should be understocd that the line spacing program
above described may vary widely. For example, the
number of segments may be varied, the number of lines
in each segment may be varied, and the number of lines
in the entire log sheet may be varied.

Before other details of the preferred embodiment of the
invention are described, it would be helpful to first under-
stand the overall organization of a data recording sys-
tem in which the invention is utilized.

Refer now to Fig. 3 showing a block diagram of an en-
tire automatic process logging system including the auto-
matic typewriter of Fig. 1. The system includes trans-
ducers represented by the box 48, there being one trans-
ducer element for each process variable on which in-
formation is desired. FEach transducer produces a vari-
able voltage, current, resistance, or phase angle, etc.,
output which is a function (preferably a linear function)
of the value of the associated process variable. In the
case where temperatures are measured, the transducer
element associated with the temperature variable may be
a thermo-couple or a temperature sensitive element.
‘Where other process variables relating to pressure or flow
are involved, suitable weil known transducers for con-
verting measurements to voltages or other electrical quan~
tities which vary in a predeterimined relationship to the:
values of the process variables may be provided. The
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outputs of the various transducer elements are sequen-
tially coupled by scanning switches 42 to a sensing de-
vice 44, which may be a null-balancing potentiometer.
The 'switching system 42 may comprise a number of
stepping switches driven by suitable timing apparatus
44’. This timing apparatus may include a synchronous
motor and a number of cam-operated switch contacts
which interrupt electrical circuits to provide properly
timed pulses for operating stepping switches and other
parts of the system.

The sensing device 44 may provide a mechanical out-
put in the form of a shaft movement, the angular posi-
tion of which is a measure of the magnitude of the signal
voltage fed to the sensing device by the scanning system.
Shaft movement is coupled to conversion apparatus
represented by the block 46 which converts data from
analogue to digital form and this information is stored
in suitable relay or other storage means to permit
sequential feeding of the digital data to the automatic
typewriter in the form of suitable coded signals to oper-
ate the typewriter under control of suitable programming
apparatus also represented by box 46. Programming
apparatus for performing similar functions are well known
and, in the present instance, may comprise banks of
stepping switches which sequentially feed digital data
on the variables as well as timing information from a
digital time storage unit forming part of the timing ap-
paratus 44’, in the form of coded electrical signals, to the
typewriter input. For example, at the initiation of the
regular hourly recording interval, the programmer oper-
ates to feed coded information to the typewriter to effect
sequential printing of four numbers representing the
time at which the data was scanned. Following this, the
programmer feeds variable data to the typewriter as
each variable is scanned which is printed in segment No.
1. The programmer then ceases to feed information to
the automatic typewriter until the logging sheet has been
indexed to receive information in the next or second
segment S—2. Then the programmer initially again feeds
time data to the typewriter to record timing information
in the first column of the second segment followed by
variable data on the successive variables scanned which
are recorded in the remainder of the line of the second
segment. This procedure repeats itself until all variable
data is printed within the segments S-1 through S-4.

‘Wherever a variable scanned is abnormal, apparatus is

provided for controlling the color of the printing of"

data on that variable and for actuating an audible alarm.
This apparatus includes suitable fault sensing appartus
represented by the box 49 which compares an electrical
output of the sensing device 44 with individual high and
low set point potentiometers for each variable. When-
ever the output of the sensing device indicates that the
value of the scanned variable has exceeded certain pre-
determined safe limits, the fault sensing apparatus 49
energizes an alarm relay 51, also hereinafter referred to as
relay AR, which performs numerous contro! functions.
For one, a contact of this relay connects with the auto-
matic typewriter through a conductor 115 of the cable i1
to energize the red ribbon shift solenoid of the type-
writer to bring the red portion of the rivbon into vosi-
tion to receive the type. This occurs during printing in
the segments S-1 through S-4 and the off-normal space.
Contacts of the alarm relay are also arranged to sound
an audible alarm 52 which is silenced by depression of
an acknowledge push button 5ia subsequent to the re-
cording of the regular hourly scanned data in the seg-
ments S—1 through S—-4. The alarm relay controls, through
the programmer, the feeding of data to the automatic
typewriter for printing in the off-normal! space ONS
previously referred to when abnormal variables are
scanned. After a regular recording of data in the seg-
ments, the scanning switch 42 continues to scan the
transducer outputs but the programmer fails to feed the
scanned data to the automatic typewriter except when
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the alarm relay is energized to indicate the existence of
an abnormal variable. The programmer then feeds in-
formation on this abnormal variable preferably only once
to the automatic typewriter 2, until the variable has re-
turned to normal. Apparatus for limiting the informa-
tion fed to the typewriter in this manner is disclosed in
co-pending application Serial No. 470,859, entitled
“Automatic Process Logging System” filed November 24,
1954 by Ralph Arthur Anderson.

In a manner to be more fully explained hereinafter, the
alarm relay also has contacts in a line space control cir-
cuit generally indicated by the box 53. The circuit 53
operates in conjunction with the line space control mech-
anism 20, previously referred to, to provide a feed back
loop which controls the operation of the motor 30.
Mechanism 20 comprises a segment control section 20a
which conirols indexing of the logging sheet to the
various segments S—1 through S$—4, and a second section
285 which centrols spacing between the last printed line
of the last segment S—4 and the off-normal space ONS.

In certain situations it may be preferable to drive the
carriage feed roll by pulsing the carriage return solenoid.
In such case the control circuit 53 would be connected to
operate the solenoid rather than the electric motor.

Push buttons CC-1 and CC-2 are interposed in the
line space control circuit to perform disabling and reset
functions required to disable the system when the log
sheet is changed and to reset the line space control
mechanism 28 to imitiate a new recording cycle at the
beginning of a twenty-four hour period. A manual push
button control DPB is also provided for on demand re-
cording of all scanned variables within the log sheet
segments S-1 through S-4 between the hourly periods.
It is desirable to print such on demand or manual read-
out data in the regular segments rather than in the off-
normal space ONS, as the embodiment described in said
Patent 2,701,748. Such on demand data, of course, is
printed within the appropriate columns of log sheet
segments.

Refer now more particularly to Figs. 4 through 7,
which illustrate the construction of the clutch members
17 and 26 and-of the feed roll shaft locking assembly 18.
The cluich member 17 illustrated in the drawings is
formed integrally with the locking wheel 16 which in turn
is fixed to the projecting end of the feed roll shaft 12 in
any suotable manner. Clutch member 17 has a pair of
chamfered holes 68—60 which are designed to receive
clutch pins 62—62 of the clutch members 26 which pins
have rounded or tapered outer ends which aid in guiding
the clutch pins into the chamfered holes 60—60.

The locking wheel has peripheral teeth, the angular
spacing of which is such that advancement of the locking
wheel one tooth will turn the feed roll a distance to line
space the log sheet 6 one line space unit. The assembly
18 which cooperates with the locking wheel to lock and
unlock the feed roll shaft comprises a slider 64, the outer
end of which constitutes the aforementioned depressible
arm. The slider is slidable in a channel 66 of a metal
body member 68 which is welded or otherwise suitably
secured to the carriage frame 14. Slider 64 has on its
upper face.a projection 78 which is normally urged by
a compression spring 72 in the slot 66 to a position where
it enters the slot between a pair of teeth in the lock-
ing wheel 16. The slider 64 has a shoulder 71 formed
in the bottom edge thereof which shoulder engages
a lip 72 formed on the bottom of the body member 63
to limit the outward movement of the slider 64, the slider
in its limited position being in its locking position. As
the typewriter carriage 8 is returned to its extreme right
hand position, the end of the slider 64 is brought against
the pad 31 on the housing 29 of the line spacing control
mechanism 2¢. This forces the slider against the com-
pression spring 72 which removes the projection 70 of
the slider from between the teeth of the locking wheel,
thereby freeing the feed roll shaft for rotation by the
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clutch- member 26. As shown in Fig. 7, when the car-
ringe has reached its extreme right hand position, clutch
pins 62—62 have fully entered the holes 60—60 in the
clutch member 17. One of the typewriter limit switches
is then also actuated which initiates the energization of
the motor 30 which rotates the clutch member 26 to
rotaté’ the -feed roll shaft to the proper . position.-

Fig. 8 shows a modified form of clutching and lock-
ing apparatus which may be substituted for  clutch mem-
bers 26 and 17, and for the locking wheel 16 and asso-
ciated assembly 18. The modified clutch member 26’
sécured to the clutch shaft 24 comprises a circular metal
member having a large tapered recess 75 in its outer face.
This. recess is lined with a suitable friction material 77
such as neoprene or the like. The modified clutch part
17' has an outer frusto-conical surface 79 which is
covered with a layer 81 of friction material such as neo-
prene or the like. Clutch member 17’ with its friction
layer 81 is of complementary shape to the lined tapered
recess of the cluich member 26’. Rotary motion is
coupled between the clutch members when they are fully
inter-engaged, as shown in Fig. 9.

The clutch member 17’ is fixed to a shaft 83 which has
a longitudinal bore 85 therein which is slidably mounted
over the end of the feed roll shaft 12 of the typewriter.

‘Secured around the shaft 83 is a collar 87 which ex-

tends beyond the inner end of the shaft 83 and thereby
defines an annular space 89 which receives a compression
spring 91 which at one end bears- against a flange or
lip 93 at the inner end of the collar 87 and at the other
end against the inner end of the shaft 83 to urge the
clutch member 17° outward. Secured to the collar 87 is
an.arm 95 covered on its outer face with a layer of brak-
ing material 97. Normally, the compression spring 91
urges the shaft 83 and the associated collar 87 into a
position where the friction layer 97 engages the friction

" layer 99 of similar material fixed to the inner face of the

down turn end 101 of an arm 192 mounted to the carriage
frame 14. The area of contact between the friction
layers 97 and 99 is sufficient to lock the feed roll shaft
in position when the compression spring 91 urges the
shaft- 83 to its fully right-hand position. The feed roll
shaft 12 is unlocked when the typewriter carriage is
moved to its extreme right hand or start position where
the clutch member 17’ engages the tapered surface of the
clutch member 26, as shown in Fig. 9. In this position,
the shaft 83 has been pushed inwardly to further com-
press the spring 91 which separates the friction layers 97
and 99, thereby freeing the feed roll shaft 12 for rota-
tion by the driving clutch member 26", .

The housing 29 in which the line spacing control mech-
anism is housed, is made of two sections 292 and 29b
(Fig. 1), the latter telescoping around the outside of
the former. The housing section 29a is fixed to the base
21 and includes a main vertical support wall 103 to which
the motor 30 and the other mechanism now to be de-
scribed are mounted. When the housing section 29b
is removed from the section 29q, the top and right side
of the housing section 29a is exposed to provide ready
access- to the mechanism therein for servicing, replace-
ment. of parts, etc.

Refer now more particularly to Figs. 10 through 14
which illustrate various views of the mechanism mounted
in.the housing 29. )

As shown most clearly in Figs. 10 and 11; the clutch
member shaft 24 has secured to the end thereof. within
the housing 29 a pinion gear 104 which meshes with
gears 106—186’. The gears 106—106’, respectively, are
elements in wheel assemblies associated, respectively, with
the segment control section 202 and the abnormal space
contiol section 205 of the line spacing control mecha-
nism. Each is rotatably mounted around a shaft 107 or
107’. Secured to the inner faces of the gears 106—106’
are respective brush assemblies 108—108" shown most
clearly in Figs. 12 and 13. Since both brush assemblies
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are identical,.only orne is shown in detail in the drawings.
Suffice it to say, that each brush assembly includes an
outermost brush plate, 110 or 110’ and an innermost
brush plate 112 or 112’. These brush plates are mounted
in-a slot 114 in a body of insulating material 116 having
three closely spaced projections or ears 118—118—118
through which a mounting pin 119 extends. Spring mem-
bers 126—120 are mounted around the mounting pin in
the spaces between. the ~above-mentioned ears, and the
springs extend through transverse slits 122—122 which
intersect the slot. 114. The ends of the springs pass
through respective openings in the brush plates 110—112
ér 110'—112’ and urge them outwardly or axially against
the associated wheel 126 or 126’. The brush plates make
sliding: contact engagement with the outer face 124 or
124’ of the wheels 126 or 126’ which have printed circuit
patterns, to be described in more detail hereafier, over
which the brush plates ride: The wheels 126—126’ are
made of insulating material and are respectively secured
as by screws to metal discs 128—128" which in turn are
secured to gear wheels 130-—130" which are fixed to the
shafts 107—107’. Gear wheels 106—186’ are thus re-
spectively mounted for rotation relative to gear wheels
136—130'. )

The gear wheel 166 meshes with a drive pinion 133
fixed to the shaft 135 of the motor 30. Thus, energiza-
tion of the motor 30 will drive the gear wheel 106 which
in turn will drive the pinion 104 which rotates the clutch
member shaft 24 and also the other gear wheel 106’.
Gear wheels- 106—186" and pinion 104 are so dimen-
sioned that rotation of gear wheel 106 or 196" one-tooth
unit will rotate the clutch member shaft 24 a sufficient
distance to turn the feed roll shaft one line space unit.
In the example illustrated, it will be assumed that the
gear wheels 106—106" have 240 teeth which means that
it can accommodate a line spacing program for a log
sheet. having 240 available lines. The angular position
of the brush. plates carried by the gear wheels 166—106’
correspond to the line of the log sheet positioned to
receive typing:

Counterclockwise rotation. of the gear wheel 106 by
motor 39 rotates the clutch member shaft 24 in a direction
which line spaces the log sheet in a forward direction.
Obviously; rotation of the gear wheel 166 in the opposite
direction will result in a return line spacing operation.

The other gear wheels 130-—-130" mesh with drive
pinions 138—138’,. respectively, which are driven. by
ratchet opening solenoids SR-3 and SR-2. Each time
the solenoids SR-3 and SR-2 are pulsed once, the drive
pinions 138—138’ are respectively rotated one tooth
which in turn rotates the gear wheels 130130’ one-tooth
in' a counterclockwise direction as viewed in Fig. 10.

Refér now more particularly to Fig. 10 which shows
the layout of the conductive areas on the outer faces. of
the printed circuit programming wheels 126—126’. As
previously indicated, the conductive areas on the wheel
126 are designed to control line spacing in the segments
S1-84 of the log sheet containing the regular, such as
hourly, recorded data,

Basically, the conductive areas are arranged in four
concentric rings 141, 143, 145 and 147. The outermost
brush plate 110 cooperates with the outermost three
rings, 143, 145 and 147 whereas the other brush. plate
112 cooperates with the two innermost rings, 141 and
143, the ring 143 being in common with the circuits as-
sociated with the two brush plates. Considering the wheel
to be divided into 240 segments, one segment per tooth,
the ring 145 is interrupted at a number of points corre-
sponding to the various lines of the log sheet to which
successive line spacing operations in a forward direction
are to be obtained. In the example of Fig. 2, the log
sheet is to be positioned to receive typing successively in
lines 1, 42, 83 and 124. Accordingly, conductive ring
145 is interrupted in angular segments corresponding to
these lines, which are indicatéd in Fig. 10 by gaps @, b, e
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and #, respectively. Other gaps ¢, d, f, g, i and j are
provided for alternate line spacing programs. To this
end, the circuit is initially made up to include a number
of conductive spots 150, 152, 154, 156, 158, 160, 162,
164, 166, and 168, each having respective tails 151, 153,
155, 157, 159, 161, 163, 165, 167 and 169 leading to the
outermost conductive ring 147 which is a continuous ring.
These spots are located in the same segments as the vari-
ous aforementioned gaps in the conductive ring 145.
Electrical contact between the sections of the non-con-
tinuous conductive ring 145 and the outermost continuous
ring 147 is obtained by a number of radially extending
conductive lines 170, which connect each section of the
ring 145 with the continuous ring 147.

The outermost brush plate 110 occupies a radial extent
extending from the common ring 143 and the conductive
spots 150-168. Therefore, it can be seen that initially
there will be electrical continuity between the common
ring 143 and the outermost ring 147 for each angular
position of the brush plate 110. A particular line spac-
ing program may be obtained by the simple expedient of
filing away part of the various tails, 151-169, at the seg-
ments corresponding to the lines where line spacing is
desired. Thus, as illustrated in Fig. 10, tails 151, 153,
159 and 165 have been interrupted to break the continuity
between the various associated conductive spots and the
outermost continuous ring 147. Thus, when the brush
plate 119 reaches the aforementioned segment positions,
electrical continuity between the rings 143 and 147 will
be interrupted. The latter rings are respectively con-
nected through the conductive coated linings of holes
173—175 to slip rings 171 and 172 printed on the inner
face of the wheel 126. Brushes 176 and 174 mounted to
the wall 183 of the housing 29 ride on the slip rings 171
and 172. Circuits to be described extending to the slip
rings are operated when a discontinuity exists between the
rings 143 and 147 which de-energizes the electric motor
30 to terminate a blind line spacing operation. Actually,
the dis-continuity which exists between the rings 143 and
147 when the brush plate 110 reaches slot « is not effec-
tive in terminating a blind line spacing operation but
rather maintains the motor de-energized in a manner to
be explained. .

Termination of a blind return line ‘spacing operation
is effected by means of a discontinuity appearing l?etwqen
the common ring 143 and the innermost conductive ring
141. Innermost ring 141 has a discontinuity or gap 4
located at the same angular segment as the gap a in the
ring 145, and a conductive spot 177 is positioned oppo-
site the gap a so that the brush plate 112 always has sup-
port at both ends thereof. The conductive spots 150,
152, etc. perform a similar function for brush 116. The
inner brush plate 112 extends between the rings 141 and
143 and bridges these rings until the brush plate reaches
the gap a. The inner ring 141 is electrically connected
through a conductive coated lining of holes 179 to 2
slip ring 178 printed on the inmer face of the wheel
126. A stationary brush 181 rides on slip ring 178.
During rotation of the feed roll shaft in a direction for
forward line spacing, the brush plates 110—112 are moved
in a counter-clockwise direction relative to the printed
circuit wheel 126, so that the brush 110 is brought suc-
cessively opposite the gaps &, b, ¢, d, etc. However, for
phasing purposes, or when it is desired to have a return
line spacing operation where the log sheet is positioned
to receive printing in the first segment of the log sheet,
the brush plates are rotated in a clockwise direction so
that the outermost brush plate 119 will be moved op-
posite the gaps, &, ¢, b and a in the order mentioned. If
the gaps 4, e and b were then active to terminate a blind
line spacing operation, a return line spacing operation
would cease when the brush plate 110 is opposite gap
h. During return line spacing, rings 143 and 147 are
rendered inoperative.to terminate a blind line spacing
operation and instead, the innermost rings 141 and 143
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are rendered active so that the line spacing is terminated
when. the inner brush plate 112 reaches the gap a in the
inner ring 141,

It should be noted that precessing or advancement of
the line spacing program by one line each succeeding
hourly recording cycle is obtained by the simple expedient
of pulsing the solenoid SR-3 once which results in the
advancement of the gear wheel 139 one tooth in a coun-
terclockwise direction so that upon a return line spacing
operation, the brush plate 112 will stop in a position one
line ahead of the last line printed in the first segment of
the log sheet.

The arrangement of the conductive areas on the printed
circuit wheel 126’ associated with the abnormal space
control section 206 of the control mechanism follows a
similar pattern except that the conductive rings are inter-
rupted in a different angular position corresponding to
the position of the first line in the off normal space of
the log sheet.” For reasons to be explained, the wheel
126’ is actually designed to stop the log sheet one line
ahead of the first line in the off normal space ONS.

Referring to Fig. 10, the two inner conductive rings
141" and 143’ are provided for phasing purposes so that
when desired the brush plates 11¢” and 112’ may be re-
turned to the positicn of the gap a in the innermost ring
143’. The conductive ring 145’ is provided with a gap
b in the angular segment corresponding to line 164. The
conductive spot 152’ associated therewith has a tail 153"
which has been filed away at one point to break the con-
tinuity between the spot and the outermost conductive
ring 147’. In a like manner, to enable flexibility in the
line spacing program, other conductive spots 154', 156',
and 158’ are provided, tails 155’, 157’ and 159’ extend-
ing to the outermost ring 147’. Corresponding gaps
¢, d and e in the ring 145 are provided for reasons which
are apparent from the explanation above. The brush
plates 118’ and 112’ have a position corresponding to the
line in which the log sheet is positioned to receive typing,
and, if line spacing is under control of the brush plate
110¢’, a blind line spacing operation will be terminated
when a discontinuity exists between rings 143’ and 147"
when the log sheet is positioned to receive printing in line
164 of the log sheet. The phasing or return of the brush
plates to a start position is obtained when a discontinuity
exists between the innermost rings 141’ and 143’. How-
ever, in the phasing operation, the printed circuit wheel
126’ is moved rather than the brush plates fixed to the
gear wheel 106", )

Electrical connection to the conductive rings 141’, 143’
and 147’ are made in the same manner as in the case of
the corresponding rings of wheel 126. Thus slip rings
171, 172’ and 178’ are provided on thé back of wheel’
126" which are connected to these rings through holes
lined with conductive material such as holes 173’, 175’
and 179’. Brushes 176°, 174’ and 181’ mounted upon
the housing wall 163 make contact with the slip rings
177, 172’ and 178’, respectively.

As the line in the off normal space ONS of the log
sheet is completed, or at the beginning of each hourly
recording period, solenoid SR-2 is pulsed once to advance
the printed circuit wheel 126 one tooth in a counter-
clockwise direction so that the condition of this discon-
tinuity between the conductive rings 143" and 147’ will
occur when the log sheet is positioned one line ahead of
the last printed line in the off normal space. The reason
for this will become apparent as this description pro-
ceeds.

Refer now more particularly to Fig. 15 showing the
control circuit in which the various aforementioned slip
rings are located, which control circuit controls the ener-
gization and the direction of rotation of the electric
motor 30, among other things. Fig. 15 shows a sche-
matic across-the-line diagram of the circuit. It will be
described by first stating a function to be performed in
the data recording system and then tracing the circuit
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which performs the funcfion. The cortacts of the relays
are identified by the same reference characters used for
the associated relays plus a number identifying the- par-
ticular set of contacfs of these relays. Furthermore, -the
relay contacts are shown in their positions when the as-
sociated relays are de-energized. ]

_ In setting up the recording system for operation, the
1og sheet is first placed on the typewriter carriage to re-
ceive printing in the first line of the first segment of the
iog sheet: This requires manual turning of the feed roll
knob 15 which may be accomplished by release of the
locking means holding the feed roll shaft 12 in position.
Since the typewriter may be operated manually, this may
be accomplished by depressing the carriage return key
commonly found on electric typewriters, which brings the
carriage into start position where the clutch members 17

and 26 are engaged and the feed roll shaft locking means

are disengaged. At the same time, control buttons cC-1
and CC-2 (see Figs. 3 and 15) are depressed for disabling
operation of the system where feeding of data information
to the typewriter is terinatted and motor 30 is held
de-energized.

The contacts of theé push bution CC-1 aré located in
a brarch j extending between power lines P1—P2. De-
pression of thé push button energizes the relay R-11 in
that bratich which seals in through a holding circuit in-
cluding holding contacts R11~1" and normally close the
contacts R6-3 connected between the upper terminal of

- the relay coil R11 and the power line P1. Energization

of the relay R11 opens normally closed contacis R11-1’
of this relay (see Fig. 3) to open the input circuits to
the typewriter.

Depression of the push button CC=-2, among other
things, initiates the pulsing of the solenoids SR3 and SR2
which move the gear wheels 139—130" until the as-
sociated brush plates of wheel 106 are opposite the small
gaps a in the conductive rings 145—145’ of the printed
circuit wheels 126—126°. As previously indicated, inner
biush plate 112 of the wheel 126 controls the phasing of
the wheels 126 and 106. The slip rings 171 and 178
associated with rings 141 and 143 of the wheel 126 are
connected in a branch 4 between lines P1 and P2, which
branch includes a relay R1. When the inner brush plate
112 associated with the slip rings 171 and 178 is op-
posite the gap a in theé conductive ring 141, the circuit
between the slip rings 171 and 178 is opén, thereby de-
energizing the relay R1.

Slip rings 171’ and 178’ of wheel 126" are in a branch
¢ between the lines P1 and P2, which branch includes
the relay R3 which is de-energized when the wheels 106
and 126’ ate phased, that is when the brush plate 112’
of wheel 106’ is opposite the gap a in ring 141’ of wheel
126’. Also, slip -rings 171 and 172 of wheel 126 are
in a branch circuit b in series with a relay R2, and slip
rings 172’ and 171’ of wheel 126 are in a branch circuit
¢ in series with a relay R4. ~The relays R1 and R3 have
contacts in branch circuits F and F’ between the lines
P1 and P2, which branches contain respectively, ratchet
solenoids SR~2 and SR-3. Branch F includes in series
with the solenoid SR-2 interrupter contacts SR-2-1, nor-
mally open contacts R3-1 and normally open contacts
R6-4. The branch F’ includes in series with the sole-
#0id SR3 interrupter contacts SR3-1, normally open con-
tacts R1-2 and normally open contacts R6=5. The relay
R6 which controls the contacts R6-4 and R6-5 is in a
branch k between the power lines P1 and P2 which branch
includes a sub-branch K-2 having the push button switch
CC-2 and a parallel sub-branch K~1 normally open hold-
ing contacts R6-1 and mormally open contacts R3-2 in
parallel with normally open contacts R1-6. Thus, when
the push button switch CC-2 is momentarily depressed,
the relay R6 seals in through sub-branch K-1 upon the
closing of contacts R6-1 as long as either relay R1 or
relay R3 is energized, which is the case as long as the
associated wheels 106—126 and 106'—1I126" are. not
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phased. When both are phased, then sub-branch K<1
is opened and relay R6 becomes de-energized. .

Upon energization of the felay R6, contacts R6-4 in
branch f close to establish énergization of the index sole-
noid SR—2 and. fhe contacts R6-5 in branch F’ close to
establish energization of the index solenoid SR-3 where-
upon the interrupter switches SR2-1 and SR3-1 continue
to open and close to pulse the associated solénoids until
the above-mentioned phasing operations are complete,
whereupon the relay contacts R3-1 and Ri=2 in the
branches F and B’ open: upon de-energization of relays
R1 and R3 to terminate pulsing of the solenoids. Ener-
gization of relay R6 also results in the closing of normally
open contacts R6-2 in the sub-bfanch m—-3 of branch m.
Contacts R6-2 are in series with the felay coil R7 which
becomes energized as relay R6 becomes energized. The
rélay R7 seals in through a holding sub-branch- m-1
which incliides normally open holding contacts R7-1 and
homing contacts SS-2° of an abnormal count stepping
switch SS, which contacts open when the switch SS is
homed or in its @ contact position. ~ As will bé explained,
the depression of push button CC-2 initiates the homing
of this stepping switch. This switch counts and memo-
rizes the number of off-normal variable groups within the
active line in the off-normal space ONS of the 1og sheet.
Of course, other types of counting devices may be utilized.
In the example illustrated, it is assumed that each line
ifi the off-normal space of fhie log sheet will hold as
many data groups as there are contacts on the stepping
switeh SS.  One of the contacts, contact 0, of this switch
i a homing contdact to which the wiper of the switch- is
advanced upon initiation of each regular, such as hourly,
scanning cycle. The advanceinent of the wiper of the
switch SS is conirolled by solenoid SR~1 in biranch e
which, when pulsed once, advatices the wiper of the step-
ping switch SS one contact position utilizing suitable well
known ratchet and gear mechanism, not shown.

Energization of the relay R7 closes normally open
contacts R7=3 in sub-branch e-2 and establishes an ener-
gized path for the stepping switch solenoid SR~1 through
interrupter contacts SR1-1 and homing contacts S$S-2 of
the count switch SS which open when the latter switch is
positioned to its home contact 8. Therefore, when relay
R7 is energized solenoid SR1 is continuously pulsed until
the stepping switch SS is homed, which opers the homing
contacts SS-2; thereby términating pulsing of the $olenoid
SR1. When the stépping switch SS is in its home posi-
tion, its othéer homing contacts SS-2’ in sub-branch m-1
open to break the holding circuit of relay R7 which de-
energizes the same.

The energization of the relay R7 resulting from. the
initial depression of the reset push button CC-2 also opens
the normally closed relay contacts R7-5 in series with
parallel sub-branches g~1 and g2 in a cifcuit controlling
the energization of the motor 30. This disables motor
30 and, hence, rotation of the feed roll shaft by means
other than the manual control knob 15 on the typewriter
carriage.

When all of the aforementioned phasing and homing
operations afe complete, relays R6 and R7 are de-ener-
gizéd and the recording system is then free 1o operate
in the normal manner.

Following completion of recording of a complete line
of data. in the first segment S-1 of the log sheet, the car-
riage of the typewriter is in its extreme left hand position,
whereupon a typewriter carriage limit switch L-1 closes.
This switch is in a branch a-2 between the lines P-1 and
P-2 which branch includes the relay CR’. Connected
in parallel with switch L-1 is a timing switch T-0 which
closes momentarily at the beginning of each regular re-
cording interval; and also a normally open switch DPB-0
which is closed either directly or through a relay when
the on demand pushbutton DPB (Fig. 3) is depressed.
As previously indicated, the pushbutton DPB is operated
when: recording of all ‘variables in the segments S-1
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through $—4 of the log sheet is desired between the regular
recording intervals. Relay CR’ has contacts (not shown)
which close when the relay energizes to energize the
input line of electric typewriter which operates the car-
riage return relay of the typewriter. Thus, upon closing
of limit switch L-1 or the other contacts T-¢ or DPB-0,
the carriage of the typwriter is automatically returned to
its fully right-hand or start position where the clutch
members 26 and 17 are fully engaged to initiate a line
spacing operation,

It is necessary that motor 30 be energized to initiate
a blind line spacing operaticn only when the clutch mem-
‘bers are in engagement. This is accomplished through
the use of a relay DR in a branch a—1 between the lines
P1—P2. In circuit with the relay DR are the normally
open contacts CR’—1 of the relay CR’. A holding branch
is provided for the relay DR which includes normally
closed contacts LR-3 and normally open holding contacts
DR-1. Thus, momentary energization of the relay CR’
will energize the relay DR which locks in through the
aforementioned holding branch. Contacts of the relay
DR to be described prevent energization of the motor
30 under certain circumstances until the relay DR is sub-
sequently de-energized. This de-energization is brought
about by a relay LR in a branch -3 between the lines
P1—P2. This branch includes a typewriter carriage to
limit switch L-2 which closes when the carriage reaches
its fully right-hand position, that is, when the clutch
members 26 and 17 are fully engaged. Then, as the
relay LR is energized, its normally closed contacts LR-3
in the holding branch of the relay DR open, which de-
energizes the relay DR. Note that the relay CR’ is then
de-energized because the limit switch L-1 in the energiza-
tion circuit thereof is closed only when the carriage is
in the fully left-hand position.

The energization circuit for the motor 30 will be now
described.

The electric motor 30 is preferably a two-phase induc-
tion motor having a pair of windings F1 and F2 which
are coupled through relay contacts to power lines P3
and P4, which may be a 110 volt A.C. power system as
distinguished from a lower voltage A.C. or D.C. voltage
connected to power lines P1—P2 controlling the various
relays in the system. In a manner to be described, the
direction of rotation of the motor 30 is obtained by
switching a phasing capacitor 200 from one field circuit
to another. Termination of the line spacing operation
is effective by dynamic breaking in the field coil circuit
of the motor. That is, one of the field windings F2 is
shorted out of the circuit when it is desired to suddenly
stop the motor to terminate a line spacing operation.

The direction of rotation of the motor is controlled
by a reverse rotation relay R12 in a branch circuit F”’
between the lines P1-P2, This branch circuit includes
a number of parallel connected sub-branches, a sub-
branch F"’-3 having normally open timing contacts T-3
which momentarily close just prior to the beginning of
a regular recording interval, an alternative branch F’-2
comprising normally open holding contacts R12-1 in
series with normally open coatacts R1-1 and a third
series with normally open contacts R1-1 and a third sub-
branch F”’—1 including normally open contacts DPB-4
which are momentarily closed when on demand push-
button DPB is closed. Thus, when either the timing
contacts T-3 or the contacts DPB-4 are closed, the
energization circuit is completed for relay R12 which
seals in through the sub-branch containing normally open
contacts R1-1 and the then closed holding contacts
R12-1. Note that the contacts R1-1 are closed except
when the brush plates of the wheel 126 are homed.

Energization of relay R12 establishes an energization
circuit for field coil F1 of motor 39 after the carriage
has been returned to its exertme right hand position.
The circuit extends from line P3 through the phasing
capacity 200, the then closed normally open contacts
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R12-6 and the field coil Fi leading to the other power
line P4. Energization of the other field coil F2 is ef-
fected through a circuit extending from power line P3
through the then closed normally open contacts R12-2,
normally closed contacts DR-3 which are open when the
carriage is being returned to its extreme right hand posi-
tion, field coil F2, and the then closed normally open
contacts R12-7 leading to the power line P4. This
causes rotation of the motor 30 in what will be referred
to a a reverse direction for obtaining a return line spacing
operation. That is, it rotates the gear wheels 106—106’
in a clockwise direction which rotates the feed roll shaft
in a counterclockwise direction viewed from the right-
hand side thereof which would back the log sheet up to
a point where it would receive printing in a portion above
the last printed line thereof. The return line spacing
operation ceases when the brush plate 112 reaches the
small gap a of conductive ring 141, which results in the
de-energization of relay R1. Then, the contacts R1-1
in sub-branch f’-2 open to break the holding circuit to
the relay R12 which de-energizes the same. In the cir-
cuit just traced, it will be apparent that this will de-
energize the motor 30. The de-energization of relay
R12 operates other contacts thereof, which prepares the
energization circuit of the motor 30 for forward rotation.

One of the latter circuits extends from power line P3,
through the phasing capacitor 200, through the then
closed normally closed set of contacts R12-5, field coil
F2 and the then closed normally closed contacts R12-4.
A set of normally open contacts DR-6 in parallel with
the contacts R12-4 come into play during motor break-
ing in a manner to be hereinafter explained. Phasing
condenser 200 is thus transferred from a circuit includ-
ing the field coil F1 to a circuit including the field coil

5 F2 to prepare the motor for operation in the normal for-

ward direction therecof. The new circuit for field coil
F1 may be traced from power line P3 through the then
closed normally closed contacts R12-3, through one of
a number of parallel sub-branches, namely, the sub-
branches g-1, g~2 and g-3. During reverse rotation
operation of the motor 36, these circuits are inactive
because of the opening of the contacts R12-3 when relay
R12 is energized. The sub-branch g-3 includes normally
opened contacts LR-1 of the relay LR, previously de-
scribed, which relay is energized when the carriage is
returned to its extreme right-hand position. In series
with the latter contacts in the sub-branch g-3, is a set
of normally open contacts DR-2 of the relay DR which
is ‘energized in the interval when the carriage is being
moved towards its extréme right-hand position. Relay
DR is preferably a slow release relay so that at the instant
the carriage reaches its extreme right-hand position,
closing of the limit switch L-2 will close the contacts
LR-1 and complete momentarily the energization circuit
to the field coil F1 through the still closed normally

" opened contacts DR—2 even though relay DR has become

de-energized with the opening of contacts LR~3 in the
holding circuit thereof. The slow release characteristics
of the relay DR are adjusted so that contacts DR—-2 open
after an interval required to energize the motor 39 for
a sufficient time interval to step or advance the gear
wheel 106 carrying the brush plates only one tooth in a
counterclockwise direction. Once the motor has moved
the brush plates away from one of the gaps, the energiza-
tion thereof is continued through sub-branches g-1 or
g-2 until the brush plates reach the next gap in the
printed circuit wheel involved.

Normally closed contacts R7-5 leading to the sub-
branches g-1 and g—2 are open during the initial setting
up of the recording equipment when pushbutton CC-2
is depressed or during the hourly resetting of the count
switch SS to prevent a forward line spacing operation.
The sub-branch g-2 is operative to control the termina-
tion of a blind line spacing operation in the segments
S-2 through S-4 of the log sheet and to maintain the
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motor de-energized when the log sheet is positioned to
receive typing in the first segment S-1 of the log sheet;
whereas the sub-branch g-1 controls the termination of a

blind line spacing operation in the off-normal space of the .

log sheet. The sub-branch g-2 includes normally open
transfer contacts R10-2 which are closed during the
recording in the segments S-1 through S-4. Relay R10
in branch circuit n is energized during the line spacing
program in segments Si-S4. Also included in this sub-
branch are a set of normally open contacts R2-1 which
close whenever the relay R2 is energized, which occurs
when the log sheet is positioned to receive printing in
lines other than the lines included in the desired line
spacing program. That is, whenever the brush plate 110
is in an angular position between gaps @ and A and dis-
placed from gaps b and e a forward blind line spacing
operation is initiated by the return of the carriage to its
extreme right-hand position which results in the energiza-
tion of the sub-branch g-3 for a sufficient time to move
the brush plate 110 away from an active gap whereupon
relay R2 becomes energized to close the contacts R2-1
to energize the motor through branch g-2. The motor
30 -becomes de-energized, when the brush plate 110
reaches the next active gap, such as b, e or & which re-
sults in the de-energization of the relay R2 and the open-
ing of the contacts R2-1 in the sub-branch g-2. Fol-
lowing completion of a line in each of the regular log
sheet segments S—1 through S-3, sub-branch g-2 oper-
ates in the same manner to control line spacing. How-
ever, following completion of the last line in the last
segment S—4 of the log sheet and a carriage return
operation, in a manner to be described, contacts R10-2
in the sub-branch g—2 open whereupon the sub-branch
g2 is de-energized and the sub-branch g-1 becomes op-
erative to control forward line spacing of the log sheet
as the normally closed contacts R10-3 close. )

When the last variable has been scanned and recorded
in the last segment of the log sheet, that is, segment S—4
in the example being described, normally closed contacts
C-1 in a sub-branch n-3 in series with relay R10 is mo-
mentarily opened to de-energize the relay R10. The
relay R1¢ was previously energized on the closing of the
timing contacts T—1 in a sub-branch n—2, which close
momentarily at the beginning of each regular, such as
hourly, recording interval. The relay R10 then sealed
in through its holding contacts R10-1 in sub-branch n-3.
Contacts C—1 may be controlled from a suitable variable
counter which actuates a relay -(not shown) controlling
the contacts C—1 when the last variable in the last regu-
lar segment of the log sheet has been printed. - The vari-
able counter may be a stepping switch in. the scanning
system 42 shown in box form-in Fig. 3. The latter step-
ping switch system 42 obviously has. one contact associ-
ated with each variable and when the stepping switch
contacts leave the last contact of that system, the relay
can be energized in a suitable manner to. momentarily
open the normally closed contacts C-1.

The de-energization of the relay R10 transfers control
over energization of the motor 30 to the sub-branch g-1
which includes the normally closed contacts R10-3, nor-
mally closed contacts DR-4 and normally open con-
tacts R4-1 of relay R4 in the branch 4. Upon comple-
tion of the last line in the segment S—4 of the log sheet,
a carriage return operation is initiated and control over
line spacing is transferred to sub-branch.g-3. The relay
R4 in branch circuit d is energized until the log sheet is
positioned to receive printing in the line ahead of the
next completely free line in the off normal space ONS,
and thus contacts R4-1 in branch g—1 are therefore closed
when control over forward line spacing is initially trans-
ferred to sub-branch g-1. However, sub-branch g-1
does not become energized until contacts DR—4 therein
are closed, and these contacts are opened during a car-
riage return operation. When contacts DR—4 reclose, a
blind line spacing operation is initiated which is termi-
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nated when the brush plate 110" is moved opposite th
gap b. This de-energizes the relay R4, opens contacts
R4-1 in sub-branch g-1 and thereby de-energizes the
motor 30. o

The manner in which the log sheet is advanced in the
first available line in the off normal space ONS of the
log sheet will now be described. i

When the fault sensing apparatus 49 senses an ab-
normal variable, the alarm relay AR is energized which
closes normally open alarm relay contacts AR~1 in branch
i (Fig. 12). The alarm relay contacts AR-1 are in
series with two alternate branches i~1 and i-2. A slow

' -acting relay DR’ in branch i<1 has normally closed
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slow acting contacts DR’~1 in sub-branch /-2 which are
in series ‘with a relay R—-8. The relay R-8 energizes
until the normally closed slow acting relay contacts DR'~1
open. The last-mentioned relay has normally open con-
tacts R8—1 in sub-branch e—1 which sub-branch also in-
cludes normally closed contacts R7-2 of the then de-en-
ergized relay R—7 and normally closed contacts R10-4
of the then de-energized relay R—10. An energization
circuit is therefore established to the stepping switch
solencid SR—1 which steps the switch SS one position
to indicate or count the existence of one abnormal vari-
able whose data is to be printed in the off-normal log
sheet space ONS. Since the movable contact of the
stepping switch SS had been previously homed to its zero
position, the aforementioned stepping of the switch one
position brings the movable contact of the stepping switch
into engagement with its No. 1 stationary contact, to
which is connected a lead 100 joining a terminal of the
index solenoid. Energizing voltage is thereby fed to the
index solenoid through an energization circuit including
power line P—1, normally closed contacts R7-2 in sub-
branch e-1, the then closed contacts R8-1, the then
closed normally closed contacts R10-4, the then closed
normally closed contacts R7-6, the No. 1 contacts of
the stepping switch, lead 109 and index solenoid SR-2
connected to power line P-2. :

The slow acting relay DR’ is connected so.that its
normally closed contacts DR’-1 seal in after .a delay
which is sufficient to enable the stepping switch SS to
be stepped one position and the index solenoid SR-2 be
actuated as above described. Then, as the contacts
DR’-1 open in sub-branch i-2, relay R8 becomes de-
energized which opens contacts R8-1 in sub-branch e-1
to terminate or complete the pulsing of the stepping switch
index solenoid. As the index solenoid is pulsed once,
the gear 124’ moves clockwise one tooth which in turn
moves the connected printed circuit wheel 126’ one angu-
lar unit. Then, brush plate 112° is displaced one angu-
lar unit in a clockwise direction from the gap b in the
conductive ring 145’ which results in the energization of
relay R4 and the closing of contacts R4-1 in sub-branch
g-1. The motor 36 is thus energized to move the gear
106’ and the feed roll shaft through pinion gear 104 and
the clutch members 26 and 17. As soon as the gear
106’ has been moved one angular unit, the brush plate
110’ reaches the gap b again and a single line spacing
operation has been completed. The log sheet is now
positioned in the first available line of the off normal
space ONS. The recording of the abnormal data scanned
between regular, such as hourly, recording intervals then
proceeds. If sufficient abnormal data is present to fill
the then active line in the off normal space ONS, the
limit switch L-1 is tripped to Initiate a carriage return
operation in the manner above explained.

The data on the first abnormal variable scanned is of
course fed to the typewriter and the same is typed in
the first line of the off normal space ONS. Each time an
abnormal variable is scanned, the alarm relay AR is
energized which initiates -pulsing of the solenoid SR-1
in the manner above-described to advance the wiper of
the stepping switch SS one contact position. ‘These step-
ping switches are customarily designed so that the wiper
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moves from the last so-called contact to the first contact
in the forward direction of movement .of the wiper by
utilizing. a semi-circular contact arrangement together
~with_a’double-ended wiper so that following the scanning
of the last abnormal variable which can be accommo-
dated by a line in the log sheet, the wiper of stepping
switch SS will be in its zero or home position. If, prior
to the next hourly recording interval, still another ab-
normal variable is scanned, relay AR will become ener-
gized, and, as a spacing pulse is fed to the typewriter in-
put (such a pulse may be provided by the programming
apparatus 46 prior to the printing of any data group),
the carriage is advanced one space to the left which will
bring the carriage to its extreme lefi-hand position which
results in the closing off limit switch IL-1 with the con-
sequent momentary energization of the relay CR’ follow-
ing which the relay DR is energized and locked in through
-its holding branch circuit. Also, upon the last energiza-
tion of the alarm relay, the wiper of the stepping switch
SS is stepped to its #1 position which, in the manner
above-explained pulses the solenoid SR2 once to ad-
vance the printed circuit wheel 126’ one angular unit
in a counter-clockwisc direction. Brush plate 110’ is
again moved one angular unit away from the gap b
so that relay R4 is energized resulting the closing of the
.contacts R4-1 in the sub-branch g-1. However, this
branch is not energized to start the motor 30 until the
contacts DR-4 reclose in the branch g-1. This occurs
when the carriage reaches its extreme right hand position
which closes when the limit switch L-2 is closed to en-
ergize relay LR and consequently break the holding cir-
-cuit of the relay DR. As subsequent lines are used up
in the off normal space ONS between regularly hourly
recording intervals, the aforementioned procedures re-
peats. itself.

At the beginning of the next hourly recording inter-
val, or when the operator desires to obtain data on atl
variable between the hourly recording inmtervals, either
the tiniing contacts T-1, T-2, etc., or the on demand
pushbutton contacts DPB-1, etc., momentarily close in
the various circuits above-mentioned to initiate a num-
ber of operations. For one, relay R7 is energized on the
closing of contacts T2 or DPB-2 in sub-branches m—2
and m-4 to home the abnormal count switch SS in the
manner above-explained. Also, solenoid SR~3 which con-
trols the position of the printed circuit wheel 126 is
pulsed once upon the momentary closing of the contacts
DPB-3 or T-4 in sub-branches F’-1 and F’-2 respec-
tively, so that the return line spacing operation terminates
when the log sheet is positioned to receive typing in the
line ‘below the last printed line in the first segment of
the log sheet. Further, contacts DPB—4 or contacts T—3
in sub-branches F"~1 or F”’-3 momentarily close to en-
ergizé the reverse rotation relay R12 which seals-in in
the manner previously described to prepare the energiza-
tion circuits of the motor 30 for reverse rotation. The
closing of the timing contacts or the push-button contacts
DPB energize the relay CR’ which in turn energizes relay
DR which seals-in until the carriage is returned to its
extreme right-hand position. Then, contacts DR-3 in the
energization circuit of the motor 30 close to initiate a
return line spacing operation which ends wheén the brush
plate 110 reaches the gap a in the conductive ring 145,
at which point the log sheet is positioned to receive print-
ing in the line below the last printed line in the first seg-
ment of the log sheet. To accomplish this, sub-branch
£-2 must be active and this is accomplished by the en-
ergization of relay R16 on the momentary closing of the
contacts DPB-1 or T-1 in the sub-branches m~-1 or
m-2,

In the various line spacing operations above-described,
it is apparent that inertia effects of the motor when the
motor is de-energized must be eliminated so that the feed
roll shaft will precisely position to the correct line. This
is obtained by dynamic braking of the motor 30 by means
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of a shunting circuit for the field coil F-2. During the
forward line spacing operations, this circuit extends from
one field coil terminal through the normally closed con-
tacts R12-4, power line P4, one of the parallel sub-

-branches, including respectively the normally closed con-

tacts R2-3 which are closed when the brush plate 110
is opposite one of the active ‘gaps a, b, e, or h, of the
conductive ring 145, or the normally closed contacts R4-3
which close when the brush plate 110’ is opposite the
active gap b of the conductive ring 145", the normally
closed contacts LR—4 which open when the carriage is in
its extreme right-hand position, and the normally closed
contacts R12-8 leading to the other terminal of the field
coil F2. The contacts LR—4 should be of the type which
open only momentarily upon energization of the relay
LR or else the braking circuit will not be effective when
the contaéts R2-3 or R4-3 close upon the completion of

- a line spacing operation. Upon such completion the car-

riage would still be in its extreme right-hand position
which, unless the contacts L4-4 are of the momentarily
operating type, will keep the braking circuit open since
the relay LR remains energized until the carriage is
moved from its extreme right-hand position. Thus, when
the carriage is returned to its extreme right-hand posi-
tion-to initiate or to begin a line spacing operation, con-
tacts LR—4 momentarily open to brake the dynamic lock-
ing of the motor 3¢ whereupon the comsequent move-
ment of the gear wheels carrying the brush plates are
moved away from one of the active gaps opening con-
tacts R2-3 or R4-3 which maintains the braking circuit
open following subsequent closure of the contacts LR~4.

The dynamic braking circuit during the return line
spacing operation operates in a similar manner, When
the reverse rotation relay R12 is initially energized, a
carriage return operation is started. The braking cir-
cuit should be maintained until this carriage return oper-
ation is completed. To maintain the braking circuit
until the carriage is returned to its extreme right-hand
position, contacts DR—6 in parallel with contacts R12-4
are provided so that upon opening of contacts R12-4 the
braking circuit is maintained by contacts DR—6, which
close during the energization of the relay DR, until a
carriage return operation is completed. The braking
circuit during the carriage return operation includes the
then closed contacts DR-6, field coil F2 and the nor-
mally opened but then closed contacts R12-7. When the
carriage return operation ends, contacts DR-6 open to
open the braking circuit. The braking circuit becomes
effective again when the return line spacing operation is
complete, whereupon the reverse rotation relay R12 be-
comes; de-energized establishing the braking circuit upon
the closing of the contacts R12-4 and R12-8 and one of
the sets of contacts R2-3 or R4-3.

It should be understood that the present invention is
not to be limited by the specific circuitry above described
which was utilized in order to disclose a preferred em-
bodiment of the invention. Many modifications may be
made thereof without deviating from the invention.

I claim as my invention:

1. In an automatic data recording system, an auto-
matic electric typewriter having a traversable carriage and
carriage return means for automatically returning the
carriage to begin a new line, feed means on said car-
riage for supporting a log sheet on which data is to be
successively recorded in spaced areas of the log sheet,
line spacing programming means which control the move-
ment of said feed means to advance said log sheet to
enable successive recording of data in said spaced areas
of the log sheet, said line spacing programming means
being mounted externally of said carriage and having
relatively movable programming means therein, a clutch
shaft coupled to one of said programming means so that
the clutch shaft and said one programming means move
together, a clutch member connected to said shaft, a co-
operating clutch member connected to said feed means,
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said clutch members coming together to make driving
engagement with one another when the typewriter car-
riage has reached one of the limits of its path of travel
for coupling together said one programming means and
said feed means, motion-imparting means connected in
driving relation to said clutch shaft of said line spacing
programming means, control means connected to -said
motion-imparting means for controlling the operation
thereof, and means following completion of the recording
of data in a line of said log sheet for actuating said
carriage return means, said control means being respon-
sive to the bringing together of said clutch members for
initiating the movement of said motion-imparting means
to advance said feed means, said relatively movable pro-
gramming means forming part of said control means and
including means for terminating the movement of said
motion-imparting means when the log sheet has been
indexed to receive printing in the appropriate line in said
log sheet.

- 2. In an automatic data recording system, an auto-
matic electric typewriter having a traversable carriage
and carriage return means for automatically returning
the carriage to begin a new line, feed means on said
carriage for supporting a log sheet on which data is to
be successively recorded in spaced areas of the log sheet,
line spacing programming means which control the move-
ment of said feed means to advance said log sheet to
enable successive recording of data in said spaced areas
of the log sheet, said line spacing programming means
being mounted externally of said carriage and having
relatively movable programming means therein, a clutch
shaft coupled to one of said programming means so that
the clutch shaft and said one programming means move
together, a clutch member connected to said shaft, a co-
operating clutch member connected to said feed means,
said clutch members coming together to make driving
engagement with one another when the typewriter car-
riage has been returned to a position to begin a new
line. of data for coupling together said one programming
means and said feed means, motion-imparting means
connected in driving relation to said clutch shaft, control
means connected to said motion-imparting means for
controlling the operation thereof, and means following
completion of the recording of data in a line of said
log sheet for actuating said carriage return means, said
control means being responsive to the bringing together
of said clutch members for initiating the movement of
said motion-imparting means to advance said feed means,
said relatively movable programming means forming part
of said control means and including means for terminat-
ing the movement of said motion-imparting means when
the log sheet has been indexed to receive printing in the
appropriate line in said log sheet.

3. In an automatic data recording system, an auto-
matic electric typewriter having a traversable carriage
and carriage return means for automatically returning the
carriage to begin a new line, feed means on said car-
riage for supporting a log sheet on which data is to be
successively recorded in spaced areas of the log sheet, line
spacing programming means which control the movement
- of said feed means to advance said log sheet to enable
successive recording of data in said spaced areas of the
log sheet, said line spacing programming means being
mounted externally cof said carriage and having relative-
ly movable programming means therein, a clutch shaft
coupled to one of said programming means so that the
clutch shaft and said one programming means move to-
gether, a clutch member connected to said shaft, a co-
operating clutch member connected to said feed means,
said clutch members coming together to make driving
engagement with one another when the typewriter car-
riage has reached one of the limits of its path of travel,
for coupling together said one programming means and
said feed means, electric motion-imparting means con-
nected in . driving relation to said cluich shaft of said
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line spacing programming means, control circuit means
connected to said motion-imparting means for controlling
the operation thereof, and means following completion
of the recording of data in a line of said log sheet for
actuating said carriage return means, said control circuit
means being responsive to the bringing together of said
clutch members for initiating the movement of said
motion-imparting means to advance said feed means, said
relatively movable programming means forming part of
said control circuit means and including switching means
for terminating the movement of said motion-imparting
means when the log sheet has been indexed to receive
printing on the appropriate line in said log sheet.

4. Tn an automatic data recording system, an automatic
electric typewriter having a traversable carriage and car-
riage return means for automatically returning the car-
riage to begin a new line, feed means on said carriage for
supporting a log sheet on which data is to be successively
and repeatedly recorded in a first and a second spaced
area of the log sheet, line spacing programming means
which controls the turning of said feed means to advance
said log sheet to enable successive and periodic record-
ing of data in said spaced areas of the log sheet, said line
spacing programming means being mounted externally of
said carriage and including a housing having relatively
movable programming means therein, a clutch shaft
coupled to one of said programming means so that the
clutch shaft and said one programming means move
together, a clutch member accessible from outside of
said housing and connected to said clutch shaft, a co-
operating clutch member connected to said feed means,
said clutch members coming together to make driving
engagement with one another when the typewriter car-
riage has been returned to a position to begin a new line
of data, for coupling together said one programming
means and said feed means; electric motion-imparting
means connected in driving relation to said clutch shaft,
said motion-imparting means comprising a reversible
electric motor secured to said housing, control circuit
means connected to said motion-imparting means for con-
trolling the operation and direction of movement thereof,
and means following completion of the recording of data
in a line of the first area of said log sheet for actuating
said carriage return means to effect a carriage return op-
eration, said control circuit means being responsive to
the bringing together of said clutch members for initiating
the forward movement of said motion-imparting means to
turn said feed means, said relatively movable program-
ming means being operatively connected with said con-
trol circuit means and including switching means for
terminating the movement of said motion-imparting
means when the log sheet has been indexed to receive
printing in the appropriate line in said second area of
said log sheet, said control circuit means including means
for actuating said carriage return means and for moving
the carriage to bring said clutch members following com-
pletion. of the recording of data in a line in the second
area of the log sheet and for initiating reverse movement
of said motion-imparting means after said clutch mem-
bers have come together to return the log sheet to a
position to receive data in said first area thereof, said
relatively movable programming means including switch-
ing means for terminating the movement of said motion- -
imparting means when the log sheet has been positioned
to receive printing in the appropriate line in said first
area of said log sheet.

5. In an automatic data recording system, an auto-
matic electric typewriter having a traversable carriage
and carriage return means for automatically returning
the carriage to begin a new line, feed means on said car-
riage for supporting a log sheet on which data is to be
successively and repeatedly recorded in a first and -a
second spaced area of the log sheet, line spacing pro-
gramming means which controls the turning of said feed
means to-advance said log sheet to enable successive and



2,017,158

23

periodic recording of data in said spaced areas of the log
sheet, said line spacing programming means being
mounted externally of said carriage and including rela-
tively movable programming means, a clutch shaft
coupled to one of said programming means. so that
the clutch shaft and said one programming means move
together, a clutch member connected to said clutch shaft,
a cooperating clutch member connected to said feed
means, said clutch members coming together to make
driving engagement with one another when the typewriter
carriage has reached one of the limits of its path of travel,
for coupling together said one programming means and
said feed means electric motion-imparting means in driv-
ing relation to said clutch shaft, said motion-imparting
means comprising a reversible electric motor secured to
said housing, control circuit means conected to said mo-
tion-imparting means for controlling the operation and
direction of movement thereof, and means following com-
pletion of the recording of data in a line of the first area
of said log sheet for actuating said carriage return means
to effect a carriage return operation, said control circuit
means being responsive to the bringing together of said
clutch members for initiating the forward movement of
said- motion-imparting means to turn said feed means,
said relatively movable programming means being op-
eratively connected with said control circuit means and
including switching means for terminating the movement
of said motion-imparting means when the log sheet has
been indexed to receive printing in the appropriate line
in said second area of said log sheet, said control circuit
means including means for actuating said carriage re-
turn means and for moving the carriage to bring said
clutch members together following completion of the
recording of data in a line in the second area of the log
sheet and for initiating reverse movement of said mo-
tion-imparting means after said clutch members have
come together to return the log sheet to a position to re-
ceive data in said first area thereof, said relatively mov-
able programming means including switching means for
terminating the movement of said motion-imparting
means when the log sheet has been positioned to re-
ceive printing in the appropriate line in said first area
of said log sheet.

6. In an automatic data recording system, an auio—
matic electric typewriter having a traversable carriige
and carriage return means for automatically returning
the carriage to begin a new line, feed means on said
carriage for supporting a log sheet on which data is to
be successively and repeatedly recorded in a first and a
second spaced area of the log sheet, line spacing pro-
gramming means which controls the turning of said feed
means to advance said log sheet to enable successive and
periodic recording of data in said spaced areas of the log
sheet, said line spacing programming means being
mounted externally of said carriage and including rela-
tively movable programming means, a cluich shaft
coupled to one of said programming means so that the
clutch shaft and said one programming means move
together, a clutch member connected to said clutch shaft,
@ cooperating clutch member connected to said feed
means, said clutch members coming together to make
driving engagement with one another when the type-
writer carriage has reached one of the limits of its path
of travel, for coupling together said one programming
means and said feed means, electric motion-imparting
means connected in driving relation to said clutch shaft,
circuit means connected to said motion-imparting means
for controlling the operation and direction of movement
thereof, and means following completion of the record-
ing of data in a line of the first area of said log sheet for
actuating said carriage return means to effect a carriage
return operation, said control circuit means being respon-
sive to the bringing together of said clutch members for
initiating the forward movement of said motion-impart-
ing means to turn said feed means, said relatively mov-
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algle programming- means being operatively connected
with said contrel circuit means and including switching

‘means for terminating the movement of said motion-

imparting means when the log sheet has been indexed to
receive printing in the appropriate line in said second
area of said log sheet, said control circuit means includ-
ing means for actuating said carriage return means and
for moving the carriage to bring said clutch members to-
gether following completion of the recording of data
in a line in the second area of the log sheet and for
initiating movement of said motion-imparting means after
said clutch members have come together to return the
log sheet to a position to receive data in said first area
thereof, said relatively movable programming means in-
cluding switching means for terminating the movement
of said motion-imparting means when the log sheet has
been positioned to receive printing in the appropriate line
in said first area of said log sheet.

7. In combination with an automatic electric type-
writer having a traversing carriage on which is sup-
ported rotatable feed means for supporting a log sheet
on which information is to be typed, line spacing pro-
gramming mechanism for controlling the rotation of said
feed means to provide a given line spacing program, said
line spacing programming mechanism being mounted to
one side of said typewriter, a common base for support-
ing both said typewriter and said line spacing pro-
gramming mechanism, said line spacing programming
mechanism including a frame supporting relatively mov-
able programming means, a clutch shaft coupled to one
of said programming means so that the clutch shaft and
said one programming means move together, a clutch
member connected to said clutch shaft, a cooperating
clutch member on said carriage and coupled to said feed
means, said clutch members coming together to make
driving engagement with one another when the typewriter
carriage has reached one of the limits of its path of
travel, for coupling together said one programming means
and said feed means, releasable locking means for nor-
mally locking said feed means against rotation, means
for unlocking said locking means to free the feed means
for rotation when the clutch members come together,
motion-imparting means mounted upon said frame and
connected to said clutch shaft, control circuit means con-
nected to said motion-imparting means for controlling
operation thereof, and means for moving said carriage
to said limit where said clutch members make driving
engagement with one another following completion of a
recording operation in a line of said log sheet, said con-
trol circuit means including means for initiating move-
ment of said motion-imparting means immediately fol-
lowing the coming together of said clutch members to
turn both said feed means and said one programming
means, said relatively movable programming means hav-
ing respective control means which come together during
different predetermined relative angular positions there-
of to provide a line spacing program, said control circuit
means including means responsive to. the coming to-
gether of said control means for terminating operation
of said motion-imparting means.

8. In combination with an automatic electric type-
writer having a traversing carriage on which is supported
rotatable feed means for supporting a log sheet on which
information is to be typed, line spacing programming
mechanism for controlling the rotation of said feed means
to provide a given line spacing program, said line spacing
programming mechanism being mounted to one side of
said typewriter, said line spacing programming mecha-
nism including relatively movable programming means,
a clutch shaft coupled to one of said programming means
so that the clutch shaft and said one programming means
move together, a clutch member connected to said clutch
shaft, a cooperating clutch member on said carriage and
coupled to said feed means, said clutch members com-
ing together to make driving engagement with one an-
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other when the typewriter carriage has reached one
of the limits of its path of travel, for coupling together
said one programming means and said feed means, releas-
able locking means for normally locking said feed means
against rotation, means for unlocking said locking means
to free the feed means for rotation when the clutch
members come together, motion-imparting means con-
nected to one of said feed means and clutch shaft, con-
trol circuit means connected to said motion-imparting
means for controlling the operation thereof, and means
for moving said carriage to said limit where said clutch
members make driving engagement with one another fol-
lowing completion of a recording operation in a line of
said log sheet, said control circuit means including
means for initiating movement of said motion-imparting
means immediately following the coming together of
said clutch members to advance both said feed means
and said one programming means, said relatively movable
programming means having respective control means
which come together during different predetermined rela-
tive angular positions thereof to provide a line spacing
program, said control circuit means including means
responsive to the coming together of said control means
for terminating operation of said motion-imparting
means.

9. In combination with an electric typewriter having a
traversing carriage and sheet feeding means carried by
said carriage for supporting a record sheet for line spac-
ing, locking means for normally locking said sheet feed-
ing means against movement in either feeding direction,
first clutch means, mounted on said carriage and coupled
to said sheet feeding means, for coupling motive power
thereto, control means for driving said clutch means to
provide a line spacing program which moves the record
sheet to receive repeatedly information in first and second
spaced areas thereof, said control means comprising:
relatively movable programming means, second clutch
means mounted externally of said carriage and positioned
to make driving engagement with said first clutch means
when said traversing carriage is at one limit of traverse
thereof, one of said programming means being connected
for movement with said second clutch means during en-
gagement of said first and second clutch means, so that it
is moved with said sheet feeding means, means responsive
to the engagement of said first and second clutch means
for unlocking said locking means to free said sheet feed-
ing means for movement in either feeding direction,
means including a reverse drive electric motor supported
externally of said carriage for driving said second clutch
means during its engagement with said first clutch means,
to initiate line spacing operations, means including said
relatively movable programming means for terminating
line spacing operations at a number of different relative
positions of said relatively movable programming means,
and means dependent upon the position of said one pro-
gramming means for automatically operating said reverse
drive motor in one direction when the second sheet is to
be advanced from a position where it is to receive print-
ing in said second area and for automatically operating
said reverse drive motor in the opposite direction when
the record sheet is to be advanced from a position where
it receives printing in said second area to a position where
it is to receive printing in said first area.

10. In combination with an electric typewriter having
a traversing carriage and sheet feeding means carried by
said carriage for supporting a record sheet for line spac-
ing, first clutch means mounted on said carriage and

<

10

15

20

25

30

35

40

650

65

60

65

26

coupled to said sheet feeding means for coupling motive
power thereto, control means for driving said clutch
means to provide a line spacing program which moves the
record sheet to receive information in first and second
spaced areas thereof, said control means comprising: re-
Jatively movable programming means both supported ex-
ternally of said carriage, second clutch means mounted
externally of said carriage and positioned to make driving
engagement with said first clutch means when said trav-
ersing carriage is at one limit of traverse thereof, one of
said programming means being connected for movement
with said second clutch means during engagement of said
first and second clutch means so that it is moved with
said sheet feeding means, means including an electric
motor supported externally of said carriage for driving
said second clutch means during its engagement with said
first clutch means, to initiate line spacing operations, and
means including. said relatively movable programming
means for terminating line spacing operations at a number
of different relative positions of said relatively movable

11. In combination with an electric typewriter having
a traversing carriage and sheet feeding means carried by
said carriage for supporting a record sheet for line spac-
ing, locking means for normally locking said sheet feed-
ing means against movement in either feeding direction,
first clutch means mounted on said carriage and coupled
to said sheet feeding means for coupling motive power
thereto, control means for driving said clutch means to
provide a line spacing program which moves the record
sheet to receive repeatedly information in first and second
spaced areas thereof, said control means comprising: re-
latively movable programming means both supported ex-~
ternally of said carriage, second clutch means mounted
externally of said carriage and positioned to make driving
engagement with said first clutch means when said travers-
ing carriage is at one limit of traverse thereof, one of said
programming means being connected for movement with
said second clutch means, so that it is moved with said
sheet feeding means, means responsive to the engagement
of said first and second clutch means for unlocking said
locking means to free said sheet feeding means for move-
ment in either feeding direction, means including a reverse
drive electric motor supported externally of said carriage
for driving said second clutch means during its engage-
ment with said first clutch means, to initiate line spacing
operations, means including said relatively movable pro-
gramming means for terminating line spacing operations
at a number of different relative positions of said rela-
tively movable programming means, and means dependent
upon the position of said one programming means for
automatically operating said reverse drive motor in one
direction when the second sheet is to be advanced from
a position where it receives printing in said first area to a
position where it is to receive printing in said second area
and for automatically operating said reverse drive motor
in the opposite direction when the record sheet is to be ad-
vanced from a position where it receives printing in said
second area to a position where it is to receive printing
in said first area.
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