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Patented Jan. 9, 1945 2,366,914 

UNITED STATES PATENT of FICE 
2,366,914 

PRINTING MECHANISM 
Titus G. Le Clair, Chicago, Ill., and James R. 

Harrington, Mansfield, and Boyd H. Smith, 
Shelby, Ohio; said Harrington and said Smith, 
assignors to said Le Clair 
Application January 4, 1941, Serial No. 373,158 

(C. 197-12) 31. Claims. 

The present invention relates to printing mech 
anism of the general class characterized by a 
rotatable printing wheel which performs the 
printing operation by making successive printing 
impressions across a record sheet. This printing 
wheel has a series of type characters around its 
periphery, and the type selecting operation is 
performed by merely rotating the printing wheel 
different distances to present the desired type 
character into printing position facing the record 
sheet. The spacing operation which occurs be 
tween printing impressions is brought about by 
shifting or advancing the printing wheel laterally 
acroSS the width of the record sheet in successive 
Stepping operations. 

In Our improved printing mechanism, the print 
ing wheel or type wheel is mounted in a printing 
carriage which is given this lateral stepping mo 
tion SO as to advance the type wheel across the 
width of the record sheet. This lateral motion 
of the printing carriage occurs along three par 
allel shafts which are disposed on separate fixed 
axes extending across the front of the record 
sheet. 
One of these shafts is the type selection shaft 

which is rotated different distances so as to pre 
Sent the desired type character of the printing 
wheel into printing position facing the record 
sheet. 
Another of these shafts is a threaded feed screw 

or shaft which passes through a threaded nut 
mounted in the printing carriage. In the opera 
tion of advancing the carriage across the record 
sheet during the printing operation, the nut is 
'evolved while the shaft is held against rotation, 
and in the reverse operation of restoring the 
printing carriage back to its starting position at 
the lefthand side of the record sheet the feed 
shaft is revolved while the nut is held against 
rotation. 
The third of these shaftS is the printing shaft 

which is operative through rotary movement to 
throw the printing wheel with an oscillatory mo 
tion into printing contact against the record 
sheet. 
The above described Operations of (1) rotating 

the printing wheel on its axis in Selecting the 
desired type character, (2) stepping the printing 
wheel laterally in its advancing motion, and (3) 
throwing the printing wheel with an oscillatory 
motion into printing contact against the record 
sheet, are all performed without necessitating any 
shifting or physical displacement of the aforesaid 
three shafts, nor any physical displacement of the 
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record sheet and the platen roll on which it is 
mounted. Also, the oscillatory throw of the 
printing wheel into printing contact against the 
record sheet occurs independently of the printing 
carriage, so that no oscillation or throw of the 
carriage is necessary. By virtue of the above Op 
erating characteristics, there are no large masses 
or parts of substantial inertia to be started and 
stopped in the making of each printing impres 
sion. Hence, our improved printer can Operate 
with a higher speed than conventional printers 
of this general class. Also, in view of the fact 
that it is not necessary to shift the platen roll to 
obtain horizontal traverse between the record 
sheet and the type wheel, the entire Space avail 
able for accommodating a platen roll can be used 
for handling an extremely wide record sheet, 
there being no need of end space to accommodate 
shifting movement of the platen roll. In our in 
proved printer we can employ a log sheet of Sufi 
cient width to accommodate fifty or more vertical 
columns of double digits, such as for recording 
the loads in individual circuits, and the totalized 
loads in groups of circuits, when functioning in 
this capacity in an electrical generating station 
or Substation. 
Another feature of the invention resides in the 

manner in which the printing carriage is stepped 
or advanced to the right during the printing Op 
eration. Half of the stepping motion of the car 
riage occurs as the type wheel swings toward the 
record sheet, and the other half of the stepping 
motion occurs as the type wheel Swings back to 
its normal position. That is to say, as the type 
wheel starts its oscillatory throw toward the rec 
ord sheet for making a printing impression there 
on, the printing carriage starts moving to the 
right concurrently therewith, and moves half of 
its total stepping distance during the time that 
the printing wheel is making its throw toward the 
sheet. Similarly, as the type wheel starts its re 
turn throw back toward its normal position, the 
printing carriage continues moving to the right 
concurrently therewith, completing the Other half 
of its stepping motion during such return motion 
of the type wheel. This feature affords a longer 
time interval for each stepping motion of the 
printing carriage, and results in a more quiet Op 
eration and a greater printing Speed. 
Another feature of the invention cooperating 

with the above resides in the manner in which a 
unidirectional motion is imparted to the printing 
shaft, and to the manner in which this uni 
directional motion imparts the oscillatory throw 
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to the printing wheel, and also rotates the ad 
Vancing nut which threads along the feed screw 
in producing the above stepping or advancing 
motion of the carriage. 
Other features, objects and advantages of the 

invention will appear in the following detail de 
Scription of One preferred embodiment of the in 
vention. In the accompanying drawings ill 
lustrating such embodiment: 

• Figure 1 is a plan view in perspective of the 
printing mechanism; 

Figure 2 is a right hand end view of the mecha 
nism taken on the plane of the line 2-2 of Figure 
1, certain portions being broken away to illustrate 
the blocking Solenoids; 

Figure 3 is a detail sectional view through one 
of these blocking solenoids; 

Figure 4 is a left hand end view of the mecha 
nism, taken on the plane of the line 4-4 of Figure 
1, with certain of the parts being broken away 
for clarity of illustration; 

Figure 5 is a fragmentary transverse sectional 
view taken approximately on the plane of the line 
5-5 of Figure; 

Figure 6 is a similar fragmentary sectional view 
taken approximately on the plane of the line 6-6 
of Figure 1: 
Figure 7 is a fragmentary axial sectional view 

through the slippage clutch through which car. 
riage return rotation is transmitted to the feed 
Screw; 

Figure 8 is a fragmentary plan view of the 
stepping or ratchet mechanism through which 
the printing and stepping motions are imparted 
to the printing shaft; 

Figure 9 is a front elevational view of this latter 
mechanism at the other limit of its throw; 

Figure 10 is a fragmentary vertical sectional 
view through the printing carriage, corresponding 
substantially to a section taken on the plane of 
the line O-fo of Figure 11; 

Figure 11 is a transverse sectional view through 
the printing carriage, taken approximately on the 
plane of the line f-f of Figure 10; 

Figure 12 is a fragmentary sectional view gen 
erally similar to Figure 11 but showing the parts 
in other positions; a. 

Figure 13 is another fragmentary sectional view 
showing the ribbon shifting apparatus; 

Figure 14 is a fragmentary plan view showing 
the reversible pawl mechanism through which 
take-up motion is imparted alternately to the two 
ribbon reels; 

Figure 15 is a side view of the latter mechanism, 
corresponding to a view taken on the plane of the 
line 5-5 of Figure 14; and 
Figure 16 is a schematic circuit diagram of the 

electrical connections between the different elec 
trical devices of the printing mechanism. 
The printing mechanism herein disclosed has 

been developed primarily for use with or as a part 
of an automatic printing and totalizing metering 
system which forms the subject matter of the co 
pending application of Titus G. Le Clair, Serial No. 
33,013, filed January 3, 1941. While this is the 
field of utility for which the printing mechanism 
was primarily designed, it will be understood that 
the invention is not limited thereto in its entirety. 
In order to facilitate cross reference between this 
application and the above mentioned copending 
application, particularly in connection with the 
description of the electrical operation of the 
printer, we shall use the same reference chair 
acters as are used to designate corresponding 

O 

5 

20 

25 

30 

parts in the Copending application, as far as 
pOSsible. 
The printing mechanism is designated MI in its 

entirety, and comprises the rotatable and shift 
able printing wheel 99 which is adapted to make 
printed impressions on the record sheet 200. The 
aforesaid Copending application shows the system 
and the printing mechanism employed for meas 
uring and recording one or more of the load char 
acteristics of electrical generating station and 
substation transmission lines, and in such situa 
tion the record sheet 200 is preferably in the form 
of a continuous strip comprising a plurality of log 
sheets connected together end to end, with a line 
of perforations between adjacent log sheets for 
tearing them apart. Each log sheet is divided 
into columns and rows, with appropriate circuit 
and totalizing designations for the columns, and 
with appropriate time designations for the rows. 
The column position of a given reading on the log 
sheet signifies the circuit from which the reading 
was taken. To facilitate the use of the log sheet 
or load computation, the readings of one group of 
circuits will usually be grouped in one location 
on the log sheet, the readings of another group 
of circuits Will usually be grouped in another local 
tion on the log sheet, etc. The totals of these 
different groups of readings are printed in total 
ized columns at the end of each group of circuits. 
The row position of each reading on the log sheet 
signifies the time when the reading was taken. 
For example, the readings are preferably taken 
at regular 30 minute intervals, and the log sheets 
as Supplied to the mechanism have these 30 

5 minute intervals permanently printed thereon. 
Each log sheet is also provided with a space at 
the top for the date or other notation, and space 
is further provided at the bottom for the making 
of appropriate observations, operating notations 

40 and the like following the completion of the 
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printing cycle for that particular day. The entire 
strip of log sheets may be of considerable length, 
arranged in a row or stack, and supported in any 
suitable manner adjacent to the printing mecha 
nism for feeding thereto the successive log sheets 
for each day's operation. If desired, several copies 
of the record may be obtained by the use of suc 
cessive log sheets with interposed strips of care 
bon paper therebetween. 
The strip of log sheets passes around a suit 

able platen roll 69 for presenting the Successive 
sheets to printing position opposite the type wheel 
99. The printing position is the front surface 
of the platen roll. This platen may be provided 
with any suitable or well known registration 
means, comprising registration pins which move 
into and out of vertical rows of registration aper 
tures formed in the opposite edges of the record 
strip. This apparatus prevents the possibility of 
relative slipping between the platen roll and the 
record strip, but in as much as Such apparatus is 
old and well known there is no need of describing 
it in detail here. 
The shaft 69a of the platen is journaled at its 

opposite ends in upright frame plates 5, 6 ex 
tending upwardly from a base 7. Referring to 
Figure 2, advancing motion is adapted to be im 
parted to the platen 69 by the energization of an 
advancing electromagnet 60. This actuates a 
solenoid core 60a, which is pivotally connected at 
60b to a rocker arm 6. The latter is pivotally 
mounted at one end on a pivot stud 6f a project 
ing from the end frame plate 6, and the other 
end of the rocker arm carries an advancing pawl 
6fb which is adapted to impart stepping motion 
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to a ratchet wheel 62 secured to the platen shaft 
69a. A tension spring 6fc extends between the 
rear end of the rocker arm and a part of attach 
ment on the base 7, this spring normally tending 
to hold the rocker arm in the elevated position 
shown with the solenoid core retracted upwardly 
in the solenoid 60. Adjustable limit Screws 6d 
and 6 felimit the motion of the rocker arm 6 and 
pawl 6 lb. A detent spring or tooth 6 f is secured 
to the frame plate 6 and engages resiliently in 
the teeth of the ratchet wheel 62 for preventing 
reverse rotation or overthrow of the ratchet wheel 
and platen. Mounted on the rocker arm 6 is a 
mercury tube switch 63 which functions in the 
electrical operation of the apparatus, as we shall 
presently describe. 
The other end of the platen shaft 69a is ar 

ranged to drive a timing or control cam 64, as 
shown in Figure 4. A pinion 64a on the platen 
shaft 69a meshes with a larger gear 64b which 
carries the cam, 64. The cam is angularly ad 
justable relatively to the gear 64b through the 
instrumentality of screws 64c which pass through 
arcuate slots 64d in the cam and thread into holes 
in the gear. This arrangement enables the cam 
to be adjusted in timed relation to the platen roll 
69. A low spot or gap 64e in the cam is adapted 
to cooperate with the contact switch 65, 66, 67. 
Figure 16 diagrammatically illustrates this switch 
as comprising a movable contact 66 adapted to en 
gage selectively with the laterally disposed con 
tacts 65 and 67. Figure 4 illustrates this as being 
an enclosed type of micron Switch adapted to be 
actuated through an actuating arm or leaf spring 
64f. It will be observed from Figure 16 that con- : 
tacts 65 and 66 are connected in series with the 
contacts in the mercury tube SWitch 63. These 
switches cooperate in the stepping of the platen 
roll, as will be hereinafter described. 
The printing wheel f 99 has a series of type 

characters 99a engraved therein on successive 
faces around the periphery of the type wheel. 
For use with the aforementioned automatic print 
ing and totalizing metering system, the type wheel 
is provided with successive numerals from 0 to 9, 
and also includes the letter "T" for applying a 
designating heading to the top of each totaliz 
ing column. Cut in one point of the wheel pe 
riphery is a gap or notch 99b of substantial 
length. In the normal position of the type wheel, 
this gap or notch lies directly opposite the print 
ing position or the printing row along which the 
printing impressions are to be made on the rec 
Ord sheet. Hence, if no rotative movement is 
given to the type wheel for selecting a type char- i. 
acter, the oscillatory throw of the type wheel to 
ward printing position will merely present the 
gap or notch 99b to the record sheet so that no 
printing impression will be made. This is what 
happens each time that a spacing step is to be 
made, as between the spaced vertical columns cor 
responding to the readings taken on the separate 
load circuits. 
The type wheel is mounted for oscillatory throw 

within the traveling carriage 85 which travels 
back and forth across the width of the record 
sheet. The mounting of the type wheel in this 
carriage will be hereinafter described in the de 
tailed description of this carriage. The rotary 
type selecting movement impacted to the type 
wheel is transmitted through the rotary selecting 
shaft 52. This shaft has bearing support at its 
ends in the erud supporting walls 5, 6, and sub 
stantially the entire span of the shaft between 
these walls is of square or other polygonal cross 
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section for transmitting rotation to the type wheel 
in the lateral travel of the carriage. This shaft 
extends directly through the carriage, but the 
type wheel is mounted so as to be capable of OS 
cillatory motion relatively thereto for Swinging 
into and out of printing contact against the rec 
ord sheet. 
The energy for rotating the selecting shaft 52 

to its different angular positions of selection is 
obtained through the energization of a Solenoid 
50 (Figure 5). The core 50a operating within 
this solenoid is pivotally connected at 50b to a 
lever arm 5. One end of said lever is supported 
on a pivot stud 5 a projecting from the end 
frame wall 16, and the other end of said lever 
is pivotally connected at 5b to an upwardly ex 
tending link 5 fc. The upper end of said link 
carries a transverse pivot pin 5ld, the ends of 
which project laterally for pivotally supporting 
the lower ends of a pair of arcuate link straps 
5 le. The upper ends of the arcuate links are 
pivotally connected at 5ff to the end of a short 
crank arm 5 g extending from a hub 5th which 
is secured fast to the square selecting shaft 52. 
It will be evident that energization of the Sole 
noid 50 causes downward movement of the core 
50a, lever 5? and links 5 fc and 5 fe for oscillat 
ing the selecting shaft 52 in a clockwise direction, 
as viewed in Figure 5. Suitable spring means 
hereinafter described operates to restore the 
shaft and the above described operating parts to 
their normal positions upon the deemergization 
of the Solenoid 50. 
Responding to the operation of the lever 5 and 

shaft 52 is a switch comprising contacts 54, 55 
and 56 (Figure 5). This switch may be ar 
ranged in any suitable relation so that the middle 
contact 55 normally stands spaced from contact 
54 and in engagement with contact 56 while the 
solenoid 50 is deenergized and the lever 5 is in 
its uppermost position, but which middle contact 
engages contact. 54 and separates from contact 
56 as soon as the solenoid is energized and the 
lever 5 starts its downward motion. In the ex 

5 emplary arrangement illustrated in Figure 5, an 
insulating button carried on the lever 5 normally 
holds contact 55 separated from contact 54 and 
in engagement with contact 56, but permits con 
tact 55 to move out of engagement with contact 
56 and into engagement with contact 54, and to 
remain engaged therewith as long as the sole 
noid is energized with the lever 5 in a position 

This switch 54. 55 and 56 has 
electrical connection with the Solenoid which Op 
erates the printing shaft, as will be later de 
Scribed. 

Referring now to the arrangement of selective 
stop Solenoids which selectively gauge the amount 
of rotation which the Solenoid 50 and lever 5 
are permitted to impart to the shaft 52 (for de 
termining the type character to be printed), a 
swinging stop arm 53 is arranged to be oscil 
lated simultaneously with each Oscillation of the 
selecting shaft 52 (see Figure 2). This stop arm 
53 is mounted for swinging motion in a vertical 
plane between the main supporting wall 6 and 
an outer supplementary frame plate 8. Spaced 
outwardly beyond this latter frame plate are two 
additional frame plates f9 and 9a disposed in 
laterally Spaced relation (Figures 1 and 3). As 
shown in Figure 2, the stop arm 53 is supported 
on a shaft 53a which has journaled mounting in 
the two outer frame plates 8 and 9. This sup 
plementary shaft 53a carries a spur gear 53b 
which meshes with a spur gear 52b secured to 



4. 
the selecting shaft 52. A coiled return spring 53c 
encircles the supplementary shaft 53a, having 
one end secured to the shaft and the other end 
anchored to the frame plate 9. This spring re 
stores the square selecting shaft 52 to its normal 
position as soon as the actuating electromagnet 
50 is deenergized, in which normal position of 
the parts the stop arm 53 abuts against an ad 
justable stop shoulder M2 which is anchored 
to the main frame wall 6. A micrometer ad 
justment for adjusting the angular relation be 
tween the selecting shaft 52 and the stop arm 
53 is embodied in the operating connection be 
tween the shaft 52 and its gear 52b (Figure 2). 
This adjustment comprises a coupling block 52c 
made fast to the Selecting shaft by a set screw 
or the like, and this block has an aperture 52d 
therein which engages over a pin 52e projecting 
laterally from the face of the gear 52b. Adjust 
ing screws 52f thread into opposite sides of the 
block and serve to establish a very fine angular 
adjustment of the position of the gear 52b with 
respect to the block 52c, through lateral shifting 
of the pin 52e in the aperture 52d. This fine 
adjustment enables the type characters on the 
printing wheel to be accurately disposed in their 
proper printing positions when the stop arm 53 is 
stopped in any one of the selected positions. 
When said stop arm is in engagement against 
its normal stop M2, the gap f OOb in the print 
ing wheel is in registration with the printing 
position on the record sheet, so that no printing 
operation occurs at this time. 
As the stop arm 53 oscillates in a clockwise 

direction (Figure 2) under the driving energy 
of the actuating electromagnet 50, it moves 
through an arcuate path athwart which any one 
of a series of different solenoid stop pins can be 
projected. There are ten of these electrically 
actuated solenoid stops designated MO to M9 in 
clusive, all disposed at equally spaced intervals 
along the arcuate path of the stop arm 53. These 
electrically energized stops are all of identical 
construction, an exemplary form of which is ill 
lustrated in Figure 3. Each comprises a Solenoid 
coil 4 which is confined between the frame 
plates 8 and 9, and within which reciprocates 
the magnetically responsive core 5. A stop 
projection 5a, preferably of non-magnetic 
metal, extends from the inner end of the core 
f5 and projects through an aligned aperture 

in the plate 8. The outer end of the core is 
guided within an aperture in the Outer plate 9a, 
and a shoulder 5b is formed on the core for 
engaging a compression spring 6 which is con 
fined between the shoulder f Sb and the frame 
plate 9. The spring 6 holds the core and stop 
projection f f 5a in a retracted position, where the 
stop projection is disposed entirely clear of the 
path of the stop arm 53. However, upon the 
energization of the Solenoid coil f4, the core is 
shifted axially to project the stop extension 5a 
into the path of the stop arm 53, whereby said 
arm is brought to an abrupt and positive stop 
against the projection f 5a. Such predetermines 
the location of the desired type character in 
proper printing position. The energization of 
either one of the ten solenoid stops MO to M9 
stops the type wheel 99 with the corresponding 
numeral 0 to 9 thereof in proper printing posi 
tion. When neither one of these solenoid stops 
is energized, and the stop arm 53 is permitted 
to move on past the same into engagement with 
the end limiting stop Mill, such disposes the 
letter character "T" of the type wheel in proper 
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2,366,914 
printing position, this letter character being used 
to print a totalizing heading at the top of each 
totalizing column, as previously described. 

Referring now to the mechanism which drives 
the feed screw 84 in the operation of returning 
the printing carriage back to the left hand mar 
gin of the record sheet after printing each hori 
Zontal row of figures, this mechanism is driven 
by an electric motor 79, the terminal connections 
of which are indicated at 77 and 78 in Figure 16. 
Interposed in the driving train between the motor 
79 and the feed screw 84 is a registration stop 
device 8, 82 which positively insures that the 
printing carriage will always be returned to the 
same starting point at the left hand side of the 
record sheet, in order to insure vertical alignment 
of the printed characters in their respective col 
umns. Afriction slippage clutch 8 is associated 
with this registration stop apparatus so as to 
avoid objectionable shock in bringing the electric 
motor to rest after further travel of the printing 
carriage to the left has been abruptly and posi 
tively stopped in establishing the above registra 
tion. This registration means and slippage clutch 
are best illustrated in Figures 4 and 7, from which 
it will be seen that the shaft of the motor T9 
carries a Worm 9 meshing with a worm wheel 
2f mounted on a countershaft 22. The stop 

disk 82 and friction clutch 8 are both mounted 
On this shaft, the friction clutch comprising two 
driving clutch disks 23, 23' which are keyed to 
the shaft 22 on opposite sides of the disk 82. 
Friction disks f24, 24' are interposed between 
the driving disks 23, 23' and the driven disk 
82, this assembly of driving, driven and friction 
disks being resiliently maintained in constant 
frictional engagement by a spiral compression 
Spring 25 which is mounted on the shaft 22 
and is arranged to act endwise thereof in hold 
ing the aforesaid disks pressed together. It will 
thus be seen that when the driven disk 82 is 
abruptly and positively stopped in its rotary mo 
tion, the friction clutch 8 absorbs the shock 
load which would otherwise be thrown upon the 
electric motor 79, the provision of the clutch 
enabling the motor to be brought to a stop more 
gradually. Pinned to or formed integral with 
the driven stop disk 82 is a gear 26 which meshes 
with a pinion f2 secured to the end of the 
threaded shaft 84. 
As shown in Figure 4, the registration stop disk 

82 has a notch 82d, therein at one point of its 
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periphery, into which notch the nose 8 fa of the 
stopping pawl 8 is adapted to enter. The arm 
8 is mounted for oscillation on a stationary pivot 
pin 8b, and extending from said arm is an arma 
ture portion 80 which is adapted to respond to 
the energization of an electromagnet 70. The 
arm 8 comprises another extension portion 8 ic 
which is adapted to actuate the switch contacts 
74, 75, T6. In the normal condition of these parts 
(which is the condition existing throughout the 
printing operation), the stop arm 8 f is blocking 
rotation of the stop disk 82, and the contact 75 
is separated from the contact 76 (see Figure 16). 
The locked relation established between the stop 
arm 8 and stop disk 82 holds the threaded shaft 
84 against rotation, during which time the step 
ping or advancing motion of the printing carriage 
85 to the right is effected by the rotation of a 
traveling nut which screws along the threaded 
shaft and advances the carriage to the right. 
Upon the energization of the electromagnet 70, 
the stop arm 8 is freed from the notch 82a of the 
stop disk 82, and the contact 75 is permitted to 
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engage with the contact 76 (Figure 16). These 
contacts close a circuit through the motor 79, 
which thereupon operates the threaded shaft 84 
to drive the printing carriage 85 back through its 
return motion to the left hand edge of the record 
sheet. The stopping of the printing carriage at 
a predetermined point in this return motion is 
secured through the provision of a limit switch 
7, 72, 73 (Figure 16) which is actuated when the 
carriage reaches the predetermined position of 
registration. As shown in Figure 6, this limit 
switch 7, 72, 73 is preferably a relatively sensi 
tive micron switch which is mounted on the inner 
side of the left hand frame wall 5, and is adapted 
to be actuated by a projection on the printing 
carriage abutting against said Switch. This actu 
ation of the switch opens contacts f, 2 and 
closes contacts 2 and 73 (Figure 16), the open 
ing of contacts 7 and 72 deenergizing the elec 
tromagnet TO and causing the immediate stop 
ping of the threaded shaft 84 through the block 

- ing function of the stop arm 8 and stop disk 82, 
the circuit of the motor 79 also being opened at 
this time through the separation of the contacts 
75 and 76; In the abruptstopping of the threaded 
shaft 84, the carriage is always stopped at the 
same registration point in each operating cycle 
of the printing mechanism, so that the impres 
sions in corresponding columns are always main 
tained in true vertical alignment. 

Referring now to the stepping or ratchet mech 
anism which imparts unidirectional motion to 
the square printing shaft 95, this mechanism 
comprises a solenoid 90 (Figure 4) within which 
reciprocates a core 90a, which is pivotally Con 
nected through a link 90b with a rocker member 
90c Secured to a rock shaft 90d. The other arm 
of this rocker 90c is connected with a tension 
spring 90e which normally tends to hold the rock 
er and connected parts in the position illustrated 
in Figure 4. Secured to the rock shaft 90d is a 
crank arm 90f which is pivotally connected at 
90g with the reciprocable ratchetting member 29. 
The member 29 is formed with a longitudinal 
guide slot 29a, therein which engages over a 
countershaft 30 which projects outwardly from 
the frame wall 5. In the oscillation of the 
crank arm 90f, the stepping member 29 moves 
back and forth with a substantially rectilinear 
motion relatively to the shaft, 30. The Outer 
end of Said shaft is given bearing support in a 
U-shaped outrigger bracket 30a, which extends 
outwardly from the frame plate 5. Carried at 
opposite ends of the advancing member 29 are 
the two advancing pawls 3 and 32, these pawls 
being pivoted at 3a and 32a to the member 
29. Tension springs 3b and .f32b are con 
nected to pins 3 fic and 32c which project later 
ally from the pawls 3 and 32, the opposite ends 
of these springs being connected to any suitable 
points of anchorage on the advancing member 
29. These tension springs normally tend to hold 

the advancing paws in their inWardly disposed 
Or retracted positions, as shown, in which posi 
tions the pins 3 c and 32c abut against their 
respective edges of the advancing member 29. 
As shown in Figure 8, the pawls 3 and 32 are 
pivotally mounted in inwardly offset positions 
with respect to the member 29, whereby these 
pawls OScillate in a plane between the member 
29 and a spur gear 33 which is mounted on the 

shaft 30. Projecting laterally from the outer 
face of this gear 33 is a series of ratchet pins 
34 which are adapted to be engaged successively 
by the ratchet pawls 3 and 32. In the exem 
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plary arrangement illustrated there are three of 
these pins in equally spaced relation, and the Op 
erating arrangement is such that in the operat 
ing motion of the ratchet member to the right 
the pawl 3 will advance. One of these pins one 
sixth of a revolution, and in the return motion 
of the member 29 back to normal position the 
other pawl 32 will advance one of these pins 
another one-sixth of a revolution, resulting in 
a total angular advance of the gear 33 of a One 
third revolution in the complete operating cycle 
of a forward and back movement of the member 
29. As the pins 34 pass under the oppositely 
traveling pawl 3 or 32 at the idling side of 
the member 29, they merely lift the pawl by con 
tact with a sloping inner surface on the pawl 
nose, the pawl immediately swinging inwardly to 
its normal position after the passage of such pin. 
The gear 33 meshes with a pinion 35 which is 
Secured to the end of the square printing shaft 
95. In the exemplary arrangement which em 
ploys three ratchet pins 34, the gear 33 will 
have a diameter three times that of the pinion 
35. Hence, the energized stroke of the ratchet 
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member 29 which imparts a one-sixth revolu 
tion to the gear 33 will impart a one-half revolu 
tion to the printing shaft 95, and, correspond 
ingly, the return stroke of the ratchet member 
29 to the left, which imparts another one-sixth 
revolution to the gear 33, will impart another 
one-half revolution to the printing shaft, result 
ing in a complete revolution of the latter shaft 
for each energization and subsequent deener 
gization of the solenoid 90. The first one-half 
revolution of the printing shaft throws the type 
wheel 99 inwardly to its printing position, and 
the Second one-half revolution of this shaft re 
turns the printing wheel back to its normal posi 
tion, as will be later described in the description 
of the printing carriage. 

Switch contacts 9, 92 and 93 are made to 
respond to the motion of the printing shaft 95 
through the medium of a cam 37. (Figure 6). 
This can is secured to the printing shaft 95, and 
has a half-revolution dwell 37a which is adapted 
to hold the contact 92 out of engagement with 
contact 93 and in engagement with contact 9. 
This is the normal position of these switch con 
tacts. When the cam 37 is advanced through 
a half revolution during the throw of the type 
Wheel into printing position, the contact 92 rides 
down upon the low portion of the cam, thereby 
breaking circuit with contact 9 and making cir 
cuit with contact 93. The electrical function per 
formed by these contacts will be hereinafter de 
Scribed in connection with Figure 16. 

Referring now to the printing carriage 85 which 
effects the horizontal traverse of the type wheel 
99 back and forth across the log sheet 200, it 

will be seen from Figure 10 that this carriage 
comprises two laterally spaced frame plates 4, 
4' which are maintained in spaced relation 
by transverse frame bars 142, 43 and 44, the 
side plates being secured to these frame bars by 
screws 46. The square selecting shaft 52, the 
Square printing shaft 95 and the threaded feed 
shaft 84 pass transversely through lateral open 
ings in this carriage. In order to brace this type 
wheel carriage against the reaction of the type 
Wheel when the latter strikes the record sheet 
and platen, the carriage is preferably arranged 
to have guided travel in engagement with two 
guide rails 48 and 49, as shown in Figure 11. 
These guide rails have their ends rigidly secured 
to the aforementioned end plates 5 and 6. A 



6 
T-shaped bracket f 5 is secured by Screws to the 
upper cross strut 42 of the carriage. As shown 
in Figure 1, the two laterally aligned arms of this 
bracket carry guide rollers 52 which bear against 
the rear edge of the guide bar f48; and the for 
wardly projecting arm of the bracket carries a 
guide roller 53 which bears against the front 
edge of the rail f48. The lower cross strut 43 
of the carriage supports a bracket 55 (Figure 
11), and mounted at the ends of this bracket, 
to each side of the carriage, are vertically dis 
posed guide wheels 56. These guide wheels have 
grooved peripheries which engage over the upper 
edge of the lower guide rail 49. Both guide rails 
48 and 49 are of angle cross section for maxi 
mum rigidity. 
As previously described, the type wheel 99 has 

numerical type characters 99a extending from 0 
to 9, following which is the letter character “T,' 
which is adapted to make the appropriate type 
impression designating the totalizing columns. 
As shown in Figures 11 and 12, the type wheel 
is also formed with a gap or notch f99b of ap proximately segmental form, this gap preferably 
occurring between the "T'character and the '0' 
character. When the type wheel stands in its 
normal position, prior to any rotative motion be 
ing imparted thereto by the selecting shaft 52, 
this gap or notch 199b is disposed directly oppo 
site the record sheet and platen roll. Hence, 
oscillatory throw of the printing wheel toward 
the record sheet at this time will result in no 
printing operation, because no type character of 
the wheel is then in printing position. This oscil 
latory throw of the type wheel occurs each time 
that a Spacing Operation is performed between 
columns of figures, the gap or notch preventing 
any printing operation from occurring in the per 
formance of these spacing operations. 
The type wheel is rotatably mounted on a trans 

verse pivot screw 6 which has its ends supported 
in an oscillatory frame comprising upwardly ex 
tending, laterally spaced frame bars 62, 62. 
The lower ends of these frame bars are pivotally 
mounted on a transverse pivot pin 63 which ex 
tends horizontally through the side plates 4, 
f4 of the carriage. Oscillatory throw is im 
parted to said type wheel carrying frame 62, 62 
through a cam follower roller 64 which is pivot 
ally mounted directly below the type wheel 99 
on a transverse pivot pin 65 which has its ends 
mounted in the oscillatory frame bars 62, 62'. 
The roller 64 is adapted to ride on the periphery 
of an approximately circular can 67 which is 
revolved directly with each revolution of the 
square printing shaft 95. The cam f6 7 is secured 
to a sleeve 68 which has a square bore engaging 
over the square shaft 95, this sleeve being con 
fined between the side plates of the carriage and 
sliding lengthwise of the shaft in the horizontal 
movements of the carriage. The type wheel and 
Oscillatory frame 62, 62' are normally held in 
the retracted position illustrated in Figure 11 by 
the tension springs , f' which have their 
front ends anchored to posts 72, 72’ carried by 
the carriage side plates, and which have their 
rear ends suitably connected to the oscillatory 
frame bars 62, 62. In each operation of mak 
ing a printing impression, and in each operation 
of Shifting the type wheel through a one unit 
Spacing distance acroSS the sheet, the Square 
printing shaft 95 is revolved through a complete 
revolution. From the normal position of the cam 
6, shown in Figure 11, a half revolution of said 

shaft swings the cam rearwardly to the position 

5 

10 

30 

3. 5 

40 

45 

5) 

55 

60 

65 

70 

75 

2,366,914 
shown in Figure 12, which oscillates the type 
wheel into its rearward position, such resulting 
either in a printillg operation or in a spacing oper 
ation, depending upon the angular position of the 
type wheel 99. When the cam 67 rotates 
through the other half revolution back to its 
normal position, the tension springs Ti, fi?' re 
store the type wheel and oscillatory frame 62, 
62' back to their normal positions. 
Referring now to the manner in which lateral 

stepping or feeding motion is imparted to the 
carriage 85 with each printing and spacing oper 
ation, it will be seen from Figure 10 that the 
sleeve 68 which carries the cam 67 also carries 
a relatively large gear 74. This gear transmits 
rotation to a Smaller gear 75 which is secured to 
a traveling nut 76 provided with an internal 
thread f which screws over the thread of the 
feed shaft 84. The nut 76 is in the form of a 
sleeve confined between the side plates 4 f, 4' 
of the carriage, and it will be evident that step 
ping movement to the right or return traverse 
to the left can be imparted to the carriage either 
by holding the feed shaft 84 against rotation and 
rotating the nut 6, or by holding the nut 76 
against rotation and rotating the feed shaft 84. 
The stepping or shifting of the carriage to the 
right during printing and spacing operations is 
performed by rotating the nut 6 around the 
shaft 84, and the return travel of the carriage 
back to the left hand margin of the record sheet 
at the end of a row is performed by rotating the 
screw 84 within the nut 76. The aforemen 
tioned rotation of the printing shaft 95 which re 
volves the calm 67 through one complete revolu 
tion also revolves the gear 74 through one revo 
lution. This gear is preferably considerably 
larger than the gear 75, such as in the ratio of 
2 to 1, So that the carriage can be shifted later 
ally through a substantial distance even with a 
feed screw 84 of relatively fine pitch. It will be 
observed that the first half revolution of the shaft 
95 which Oscillates the printing wheel inwardly to 
its printing position is imparting simultaneous ro 
tation to the nut 76, and that the final half 
revolution of the shaft 95 is continuing to im 
part a final rotation to the nut 76. Hence, half 
of the lateral shifting motion of the carriage oc 
curs as the type wheel moves from its normal posi 
tion to its printing position, and the other half 
of the shifting movement of the carriage occurs 
as the type wheel moves from its printing position 
back to its normal position. 

Referring now to the manner in which the 
drive is transmitted from the selecting shaft 52 
to the type wheel 99, this selecting shaft carries 
a sleeve f8 f which is confined between the side 
plates of the carriage and which has a square 
bore for sliding, non-rotative engagement over the 
shaft. Rotating with this sleeve is a relatively 
large driving gear f82 which is adapted to mesh 
with a relatively small driven gear 83 secured to 
the type wheel. The type selecting operation of 
rotating the type wheel to the appropriate posi 
tion, for bringing the desired type character into 
printing position, is preferably performed while 
the type wheel 99 is standing in its retracted or 
outward position, shown in Figure 11. At this 
time, the driving and driven gears 82 and 83 
are in direct mesh, and hence the selecting rota 
tion is transmitted directly from the driving to 
the driven gear. This mesh of the gears is in 
terrupted when the type wheel is oscillated in 
Wardly to its printing position (Figure 12). In 
Order to retain a positively coupled relation be 
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tween the driving and driven gears 2 and 8 
at this time, so as . to make sure that the re 
meshing of the gears will Occur in the same 
identical registration, We provide two intermedi 
ate gears 84 and 85 which maintain a perma 
nently coupled relation between the driving and 5 

driven gears at all times. The first intermediate 
gear f34 is pivotally supported on an oscillatory 
arm 86 having a hub. 86 (Figure 10) mounted 
for free Oscillation. On the sleeve 8. The other 
intermediate gear 85 is pivotally supported on 
an oscillatory link 8 which has its upper end 
mounted for free SWinging motion. On the pivot 
stud 6 of the type wheel. The oscillatory arm 
86 has coupled connection with the oscillatory 

link 87 through the connecting link fe8, which 
has its front end connected with the OScillatory 
arm at the axis of the first intermediate gear 
84, and which has its rear end pivotally con 
nected with the Oscillatory link at the axis of the 
second intermediate gear 85. The two inter 
mediate gears 84, 85 remain in mesh with each 
other and with the driving and driven gears in 
all forward and backWard Oscillation of the type 
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wheel 99. This insures that the driven gear 83 
will always come back into the same identical 
registration with the driving gear 82 that it had 
at the start of the printing Or Spacing Operation. 
By virtue of the permanently connected relation 
established through these intermediate gears, the 
final part of the type selecting rotation can be 
transmitted to the type wheel as the wheel swings 
inwardly towards its printing position, particu 
larly if a greater speed of operation is desired. 
A spring detent 9 is further provided to prevent 
any rotative play of the type wheel from the 
time that the driven gear 83 leaves its meshed 
engagement with the driving gear 82 until it is 
back in engagement therewith. This detent com 
prises a relatively stiff wire having its lower end 
anchored to the cross bar 44 of the carriage, and 
having its upper end bent laterally to Support a 
relatively small roller 9. This detent roller is 
normally disposed in a position out of engage 
ment with the teeth of the driven gear 83 (Fig 
ure 11), but when the type wheel is Oscillated to 
ward its printing position said detent roller en 
gages in an aligned tooth space in the driven 
gear 83 and remains in detent engagement there 
with until the driven gear 83 is back in mesh 
again with the driving gear 82. 
The traveling carriage 85 carries the inking rib 

bon 95 and the two ribbon reels 96, 9 directly 
therewith so that all of the inking ribbon appa 
ratus is a part of the movable carriage unit. The 
oscillatory motion of the oscillatory arm 86 fur 
ther performs the dual function of lifting the 
inking ribbon 95 up into printing position, and 
also of transmitting stepping motion to the rib 
bon, take-up reel. A finger portion 86' projects 
rearwardly from the lower end of the oscillatory 
arm 86, and this portion is adapted to impart 
lifting movement to a ribbon shifter 93 (Figures 
12 and 13). Said shifter comprises a U-shaped 
front portion 93a disposed between the normal 
position of the type wheel and the record sheet, 
this U-shaped portion having Supporting arms 
93b which extend forwardly of the machine for 
oscillatory pivotal mounting concentric of the 
upper square shaft 52. The inking ribbon extends 
across the slotted front portion 93a of the shift 
er, and then extends along the side Supporting 
arms 93b, where the ribbon passes under Small 
guide clips 193c. The projecting finger 86' at 
the lower end of the oscillatory arm f86 plays in 
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7 
a slot in the front portion 98a of the ribbon 
shifter, whereby upon the inward oscillation of 
the arm, occurring simultaneously with the in 
ward oscillation of the type wheel, the finger 
86' swings the ribbon shifter upwardly, as in 
dicated in dotted lines in Figure 13. This raises 
the ribbon up into position to receive the impres 
sion of the type character and to imprint the 
same on the record sheet, assuming that the type 
wheel has been turned to a printing position. 
Upon the downward return movement of the rib 
bon shifter to its normal position, the inward span 
of the ribbon is returned to a lowered position so 
that it does not obstruct the view of the last 
character printed on the record sheet. 

Referring now to the ribbon reverse mecha 
nism, the ribbon winds upon and unwinds from 
the two ribbon reels 96 and 97 which function 
alternately as a supply reel and as a take-up reel. 
Associated with each reel is a separate ratchet 
wheel 98, 198’, so arranged that when either reel 
is functioning as a take-up reel stepping motion 
is imparted thereto through its respective ratchet 
wheel. Each ratchet wheel is secured to a long 
mounting sleeve 20 (Figure 11) which has ro 
tatable bearing support, within a bearing bracket 
202 projecting from the front side of the printing 
carriage. Each reel is mounted upon and cou 
pled to the sleeve 20 through a long axial cou 
pling pin 203. The hub of each reel is provided 
with a drive pin extending transversely therein, 
and, likewise, the bore of the sleeve 20 is pro 
vided with a similar transverse drive pin. The 
coupling pin 203 is formed with a longitudinal 
diametrical slot therein (Figure 14) which passes 
down in embracing relation over these two trans 
Verse drive pins of the reel and of the sleeve, re 
leasably coupling the two together. A compres 
Sion spring 206 (Figure 11), confined between 
the lower end of the bearing 202 and a cotter 
key 207 carried by the pin 203, serves to hold the 
assembly pressed downwardly, with the under 
side of the ratchet wheel 98 or 98' bearing 
against a suitable thrust washer disposed at the 
upper end of the bearing bracket 202. 
Stepping motion is imparted to one or the other 

of the reels through the medium of a transposable 
or dual pawl mechanism 2f which can be swung 
to a left hand position for actuating the left 
hand reel 96 as illustrated in Figure 14, or can 
be swung to a right hand position for actuating 
the right hand reel 9. Said pawl mechanism 
is carried by a T-shaped reversing member 22 
comprising laterally extending arms 23 support 
ing gauge rollers 24 which bear upon that por 
tion of the ribbon wound within each reel. When 
the diameter of the accumulated turns of ribbon 
on one reel increases to the point that it indicates 
that the end of the ribbon is approaching on the 
other reel, the arm 23 bearing against the greater 
number of turns is swung outwardly to oscillate 
the reverser 22. Projecting substantially at 
right angles from the two arms 23 is an inter 
mediate arm 26 which oscillates the dual pawl 
mechanism 2 to one side or the other through 
an Over-center snap Spring 27. The transverse 
arm member 23, 2.3 is disposed above the inter 
mediate arm member 26 (Figure 15), but the two 
are rigidly Secured together by rivets or pins ex 
tending through spacing sleeves 29, 22. The 
Spacing sleeve 29 affords a relatively long sup 
porting bearing for the reverser 2, and a pivot 
pin 222 extends through this bearing for piv. 
otally mounting the reverser on an angle shaped 
Supporting bracket 224. A vertical leg of this 
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supporting bracket is secured by Screws to the 
inside of the right hand frame plate 4 of the 
traveling carriage. The pivot pin 222 extends 
below the reverser 2 and mounts on its lower 
end a block 226, which can pivot around Said pin 
relatively to the reverser 2 f. Formed integral 
with or secured to said block 226 is a guide bar 
227 projecting forwardly from the center of the 
block. A horizontal guide slot 228 extends 
lengthwise of this guide bar 227. Mounted on 
said guide bar is a slider 229 comprising two side 
plate portions connected by laterally Spaced rivets 
23 which extend through the guide slot 228. 
Pivot ears 232 projecting downwardly from the 
slider 229 establish pivotal connection with an 
actuating link 234 which extends in Wardly and 
establishes pivotal connection at 235 with the 
lower end of the oscillatory arm 86 (Figure 12). 
Thus, each time the oscillatory arm 86 is swung 
rearwardly in a printing operation, the link 234 
is pulled rearwardly, causing corresponding slid 
ing motion of the slider 232. Secured to, or 
formed integral with, each side plate of the slider 
is a stepping pawl 236, 236', both pawls being 
duplicates. On the outward or forward motion 
of the slider at the conclusion of the printing 
operation, these stepping pawls are shifted out 
wardly to their new tooth engaging positions, 
where the active pawl of the two takes hold on a 
new tooth of its respective ratchet wheel. Upon 
the rearward movement of the slider at the start 
of the printing operation, these pawls are drawn 
rearwardly or inwardly to their fully actuated 
positions, whereby advancing movement is in 
parted to that ribbon reel which is then function 
ing as a take-up reel. The pawl mechanism also 
comprises holding pawls 237, 237 which are se 
cured directly to the block 226, as by the screws 
238. These holding pawls establish latching en 
gagement with the successive teeth of that ratchet 
wheel which is being stepped forwardly, thereby 
preventing any reverse motion of Said ratchet 
wheel during the time that the aSSociated Step 
ping pawl is moving outwardly to the next suc 
ceeding ratchet tooth. One end of the biasing 
spring 27 is coiled about a pin 24 projecting 
downwardly from the arm 26, and the other end 
is coiled about a pin 242 projecting upwardly 
from the front end of the guide bar 22. This 
biasing spring results in a Snap throw being in 
parted to the dual pawl mechanism 2 when the 
reverser 22 has been turned to the point where 
the pawl mechanism should be swung out of co 
operative engagement with one ratchet wheel and 
into cooperative engagement with the other 
ratchet wheel. 

For a complete description of the operation of 
the printing mechanism, including all electrical 
operations having to do with the operating cycle 
of the automatic printing and totalizing meter 
ing system, attention is directed to the afore 
mentioned copending application of Titus G. Le 
Clair, Serial No. 373,013, filed January 3, 1941. 
However, for the purposes of the present dis 
closure, a brief description of the fundamental 
mechanical and electrical operations of the mech 
anism will suffice. Upon the selective energiza 
tion of any desired one of the stop solenoids MO 
to M9 inclusive, the stop plunger of this Solenoid 
is projected into its stop position in the path Of 
the stop arm 53. Substantially simultaneously 
with the energization of the selected stop Solenoid, 
the selector solenoid 50 is also energized, whereby 
the lever 5 and connected parts oscillate the 
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type selector shaft 52 until the stop arm 53 strikes 
the projected stop plunger, such operations select 
ing the desired type character on the type wheel 
99 and placing this type character in printing 

position. 
Following this, the printing solenoid 90 is 

then energized and deenergized. This operates 
through the ratchet mechanism 94 to impart suc 
cessive half-revolution movements to the printing 
shaft 95. The first half-revolution of said print 
ing shaft throws the type wheel toward the rec 
ord sheet for effecting the printing operation, 
and simultaneously therewith the printing car 
riage 85 is advanced toward the right a half-step. 
The Second half-revolution of said printing shaft 
95 swings the type wheel back into its normal 
position, and simultaneously therewith the print 
ing carriage is advanced toward the right another 
half-step, thereby making one complete step of 
lateral advancement for each energization and 
deenergization of the printing solenoid 90. In 
the event that it is desired to perform one or more 
spacing Operations without the impression of any 
type character, the type wheel 99 is permitted 
to remain in its normal angular position, in which 
pOSition the gap or non-printing area 99b is 
presented to printing position. With the type 
wheel in this angular position, the successive half 
revolutions of the printing shaft 95 result in the 
type wheel being thrown into and out of printing 
position for advancing the carriage through a 
spacing operation but without performing a print 
ing operation. 
When the printing operation is completed along 

one row of the record sheet 200, the electric no 
tor 9 is energized through the performance of a 
suitable control function, such as by the sequence 
control apparatus disclosed in the aforementioned 
Le Clair application. The operation of the elec 
tric motor 79 drives the threaded feed shaft 84 
and causes the carriage 85 to travel back to its 
starting position adjacent to the left hand edge 
of the record sheet. At this point the carriage 
strikes the limit switch 7, 72, 73, thereby de 
energizing the electromagnet 70, and the motor 
79. The deemergization of the electromagnet 70 
permits the positive stop pawl 8 to engage in 
the stop notch of the disk 82 and block the return 
motion of the carriage 85 in a predetermined po 
sition of registry, the slip clutch 8 preventing 
undue shock on the motor and other parts in this 
position stopping operation, as previously de 
scribed. During this resetting or restoring part 
of the cycle, the platen roll 69 is also advanced 
one step to move the record sheet 200 up one more 
notch, in readiness to start the printing opera 
tion along the next row of the sheet. This is ac 
complished through the energization of the Sole 
noid 60, which operates through the lever 6 and 
ratchet wheel 62 to advance the platen roll 69 one 
step. The control of the electrical energization 
of this solenoid 60 may be effected in any desired 
manner, Such as in the manner disclosed in the 
aforenientioned Le Clair application. The vari 
Ous parts of the printing mechanism now stand 
ready to start another printing cycle. 
At the end of the day's operation, or after a 

predetermined number of rows have been typed 
across the face of the record sheet 200, the platen 
roll 69 is advanced in rapid succession through sev 
eral spacing steps so as to carry the old sheet or 
printing area completely out of printing position 
and to carry the new sheet or printing area into 
printing position. This multiple operation of 
the solenoid 60 through a predetermined number 



2,880,914 
of rapid operating steps is brought about under 
the control of the switch 65,66, 6 and timing 
cam 64, in the manner described in said Copend 
ing application. The platen roll 69 can be man 
ually revolved for inserting or removing the rec 
ord strip through the medium of a manual op 
erating knob. 245 at the left hand end of the roll 
(Figure 1). In this regard, greater widths of 
record sheets can be readily accommodated by 
using greater widths of platen rolls 69. 
The operation of the ribbon shift mechanism 

and of the reversible ribbon feed mechanism will 
be evident from the preceding description of Fig 
ures 10 to 15 inclusive. 
The printing mechanism may be manually op 

erated through the medium of the push-button 
switches which are designated 00 " " ' 09, T, 
290, 260 and 299 in Figure 16. This enables the 
operator to type the line or circuit numbers or 
other column headings on the record sheet 200; 
permits the printing of readings or other data at 
times other than those called for by the auto 
matic timing mechanism of the system; etc. This 
manual operation is fully described in said co 
pending application. 
While We have illustrated and described what 

we regard to be the preferred embodiment of Our 
invention, nevertheless it will be understood that 
such is merely exemplary and that numerous 
modifications and rearrangements may be made 
therein without departing from the essence of the 
invention. 
We claim: 
1. In printing mechanism, the combination of 

a platen for supporting a record sheet, a selecting 
shaft, a printing shaft and a threaded feed shaft 
extending transversely of said platen, at least two 
of Said shafts being mounted on fixed axes, a 
carriage adapted to travel lengthwise of said 
shafts, a type wheel traveling with said carriage 
and movable into and out of printing position, 
said type wheel having type selecting rotation 
about an axis disposed substantially parallel to 
one of said latter shafts, means for transmitting 
rotational motion from said selecting shaft to 
said type wheel for presenting the selected type 
character to printing position, means responsive 
to actuation of Said printing shaft for projecting 
the type wheel into printing position, and means 
cooperating with the thread on said feed shaft for 
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causing lateral shifting movement of said car 
riage and type wheel. 

2. In printing mechanism, the combination o 
a platen for supporting a record sheet, a select 
ing shaft, a printing shaft and a feed shaft ex 
tending transversely of said platen, a carriage 
adapted to travellengthwise of Said shafts, a 
type wheel traveling with said carriage and mov 
able into and Out of printing position, means for 
transmitting rotational motion from said select 
ing shaft to said type wheel for presenting the 
selected type character to printing position, means 
responsive to the operation of said printing shaft 
for projecting the type wheel into printing posi 
tion, means cooperating with said feed shaft for 
causing lateral shifting movement of said carriage 
and type wheel, selecting means for imparting an 
oscillatory motion to said selecting shaft, actuat 
ing means for imparting a unidirectional rotary 
motion to said printing shaft, and carriage re 
turn means for rotating said feed shaft to effect 
the return of Said carriage. 

3. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft, a printing shaft and a threaded feed shaft 
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disposed on stationary axes in front of said 
platen, a printing carriage adapted to travel 
lengthwise of said shafts, an Oscillatory frame 
mounted on said carriage, a type wheel carried 
by said oscillatory frame for movement into and 
out of printing position relatively to said car 
riage, gear mechanism for transmitting rotational 
motion from said selecting shaft to said type 
wheel for presenting the selected type character 
to printing position, means responsive to rotation 
of said printing shaft for projecting the type wheel 
into printing position, and a nut engaging said 
threaded feed shaft and coacting with said car 
riage for causing lateral movement of said car 
riage and type wheel. 

4. In printing mechanism, the combination of 
a platen for Supporting a record sheet, a select 
ing shaft, a printing shaft and a threaded feed 
Shaft extending across said platen, a carriage 
adapted to travellengthwise of said shafts, a type 
wheel traveling with said carriage and movable 
into and out of printing position, means respon 
sive to motion of Said selecting shaft for pre 
senting the desired type character on said wheel 
to printing position, means responsive to motion 
of Said printing shaft for projecting the type 
Wheel into printing position, a rotatable nut as 
Sociated with said carriage and engaging over 
Said threaded feed shaft, and means responsive to 
motion of said printing shaft for rotating saidnut. 

5. In printing mechanism, the combination of 
a platen for supporting a record sheet, a printing 
shaft and a threaded shaft extending across said 
platen, a type wheel arranged to travellengthwise 
of Said shafts, means responsive to rotation of 
said printing shaft for moving said type wheel 
into printing position relatively to said platen, a 
threaded nut engaging over said threaded shaft, 
means for rotating said nut through said printing 
shaft for effecting feed of said nut along said 
threaded shaft, and means for transmitting shift 
ing motion from said nut to said type wheel. 

6. In printing mechanism, the combination of 
a platen for Supporting a record sheet, a print 
ing shaft and a threaded feed shaft extending 
across said platen, a carriage adapted to travel 
lengthwise of said shafts, a type wheel traveling 
with said carriage, a threaded nut engaging over 
said threaded feed shaft and operative to impart 
shifting movement to said carriage, means re 
sponsive to motion of said printing shaft for pro 
jecting the type wheel into printing position, 
means responsive to motion of said printing shaft 
for rotating said nut while said feed shaft re 
mains nonrotative so as to advance the carriage 
during the printing operation, and means for 
rotating said feed shaft while said nut remains 
nonrotative to return the carriage to starting po 
sition after each series of printing operations. 

7. In printing mechanism, the combination of 
a platen for supporting a record sheet, a select 
ing shaft, a printing shaft and a feed shaft ex 
tending transversely of said platen, a carriage 
adapted to travellengthwise of said shafts, a type 
wheel, traveling with said carriage and movable 
into and out of printing position, means for trans 
mitting rotational motion from said selecting 
shaft to said type wheel for presenting the se 
lected type character to printing position, means 
responsive to rotation of said printing shaft for 
projecting the type wheel to printing position, 
means cooperating with said feed shaft for caus 
ing lateral shifting movement of said carriage and 
type wheel, actuating means operative to impart 
movement to said selecting shaft through a pre 
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determined maximum distance, said actuating 
means always actuating said selecting shaft in 
the same direction from a predetermined starting 
position for all selecting operations to be per 
formed by said selecting shaft, and Selective stop 
means for limiting the rotative movement of said 
selecting shaft to different shorter distances in 
selecting the desired type character on said type 
Wheel. 

8. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft, a type wheel adapted to travel lengthwise 
of said shaft and to be rotated thereby, actuat 
ing means operative to impart movement to said 
selecting shaft through a predetermined maxi 
mum distance, said actuating means always ac 
tuating said selecting shaft in the same direc 
tion from a predetermined starting position, 
electrically actuated selective stop means for 
limiting the movement of said selecting shaft to 
different shorter distances in selecting the de 
sired type character on said type wheel, and 
means for making the printed impression be 
tween said type wheel and record sheet. 

9. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft and a printing shaft extending transversely 
of said platen, a carriage adapted to travellength 
wise of said shafts, a type wheel traveling with 
said carriage and movable into and out of print 
ing position, means responsive to rotation of said 
printing shaft for projecting the type wheel into 
printing position, means for transmitting rota 
tion from said selecting shaft to the type wheel 
in selecting the type characters for printing, a 
solenoid operative to impart Oscillation to Said 
selecting shaft through a predetermined maxi 
mum degree of oscillatory movement, a stop arm 
oscillating concurrently with said selecting shaft, 
and a plurality of solenoid stop devices adapted to 
be projected into the path of said stop arm for 
limiting the oscillatory movement of said select 
ing shaft to different shorter distances in Se 
lecting the desired type character on the type 
wheel. 

10. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft, a printing shaft and a feed shaft extending 
transversely of Said platen, a carriage adapted to 
travel lengthwise of said shafts, a type wheel 
traveling with said carriage and movable into and 
out of printing position, means for transmitting 
rotational motion from said selecting shaft to 
said type wheel for presenting the selected type 
character to printing position, means responsive 
to rotation of said printing shaft for projecting 
the type wheel into printing position and Con 
trolling its return therefrom, means cooperating 
with said feed shaft for causing lateral shifting 
movement of said carriage and type wheel, an 
electromagnet, and means actuated by said elec 
tromagnet for imparting unidirectional motion to 
said printing shaft upon the energization and de 
energization of said electromagnet. 

11. In printing mechanism, the combination of 
a platen for supporting a record sheet, a printing 
shaft extending transversely of said platen, a type 
wheel adapted to travel lengthwise of said shaft, 
means responsive to rotation of said printing 
shaft for projecting the type wheel into printing 
position and controlling its return therefrom, an 
electromagnet for actuating said printing shaft, 
and two-way pawl and ratchet mechanism opera 
tively connecting said electromagnet with said 
printing shaft whereby unidirectional rotative 
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movement is transmitted to said printing shaft 
upon the energization of said electromagnet and 
also upon the deenergization thereof. 

12. In printing mechanism, the combination of 
a platen for supporting a record sheet, a Selecting 
shaft, a printing shaft and a threaded feed shaft 
extending transversely of said platen, a carriage 
adapted to travel lengthwise of said shafts, a type 
wheel traveling with said carriage and movable 
into and out of printing position, means for 
transmitting rotational motion from said select 
ing shaft to said type wheel for presenting the 
selected type character to printing position, 
means responsive to rotation of said printing 
shaft for projecting the type wheel into printing 
position, a threaded member associated with Said 
carriage and cooperating with said threaded feed 
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shaft for causing lateral shifting, movement of 
said carriage and type wheel, an electric motor 
for driving said threaded feed shaft in effecting 
the return motion of said carriage, stop means 
for quickly stopping the rotation of said feed 
shaft when said carriage arrives substantially in 
its starting position, and a friction slippage clutch 
interposed in the driving train between said elec 
tric motor and said feed shaft for preventing 
shock on the motor when the feed shaft is thus 
stopped. 

13. In printing mechanism, the combination of 
a platen for supporting a record sheet, a threaded 
feed shaft extending transversely of said platen, 
a type wheel adapted to travellengthwise of said 
shaft, an electric motor arranged to drive said 
feed shaft for returning said type wheel to its 
starting position, electrically controlled stop 
means for abruptly stopping the rotation of Said 
feed shaft when said type wheel arrives substan 
tially in its starting position, and a friction slip 
page clutch interposed in the driving train be 
tween said electric motor and said feed shaft. 

14. In printing mechanism, the combination of 
platen means for supporting a record sheet or 
the like, a selecting shaft and a printing shaft 
extending transversely of said platen means, a 
carriage adapted to travel lengthwise of said 
shafts, an oscillatory frame mounted on said car 
riage, a type wheel carried by said frame for 
oscillatory movement into and out of printing 
position, cam means actuated by Said printing 
shaft for imparting said Oscillatory movement to 
said oscillatory frame, and a gear train for trans 
mitting rotation from said selecting shaft to said 
type wheel comprising a driving gear actuated 
by said selecting shaft, a driven gear connected 
with said type wheel, and intermediate gear 
means accommodating the oscillatory movement 
of said type wheel while remaining in mesh with 
said driving and driven gears. 

15. In printing mechanism, the combination of 
platen means for supporting a record sheet or 
the like, a selecting shaft, a printing shaft and 
a feed shaft extending transversely of said platen 
means, a carriage adapted to travel lengthwise 
of Said shafts, a type wheel traveling with said 
carriage and movable into and out of printing 
position, means for transmitting rotational mo 
tion from said selecting shaft to said type wheel 
for presenting the Selected type character to 
printing position, means responsive to operation 
of said printing shaft for projecting the type 
wheel into printing position, means cooperating 
with said feed shaft for causing lateral shifting 
movement of said carriage and type wheel, an 
inking ribbon and associated ribbon reels mount 
ed on said carriage, ribbon feed mechanism oper 
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able by said printing shaft for advancing the 
ribbon during printing operations, and means for 
automatically reversing said ribbon feed mecha 
nism to reverse the direction of motion of the 
ribbon. 

16. In printing mechanism, the combination of 
platen means for supporting a record sheet, a 
carriage adapted to travel transversely across the 
front of said record sheet, a type wheel traveling 
with said carriage and movable into and Out of 
printing position, means for rotating said type 
wheel for presenting the selected type character 
to printing position, printing means for project 
ing the type wheel into printing position, an ink 
ing ribbon and associated ribbon reels mounted 
on said carriage and traveling therewith, ribbon 
shifting means operative by said printing means 
to raise the ribbon to printing position during 
the printing operation and to lower the ribbon 
therefrom after the printing Operation, ratchet 
wheels associated with each of said ribbon reels, 
transposable pawl mechanism operative by said 
printing means for imparting advancing move 
ment to one of said ratchet wheels during print 
ing operations, and means for automatically 
transposing said pawl mechanism into COOpera 
tive relation with the other ratchet wheel for 
reversing the direction of motion of the ribbon 
after a substantial length of the ribbon has trav 
eled in one direction. 

17. In printing mechanism, the combination of 
platen means for supporting a record sheet, a 
rotary Selecting shaft extending across the front 
of Said platen means, said selecting shaft having 
a normal position and being arranged to rotate 
solely in one direction away from said normal 
position in the performance of all selecting func 
tions, a type wheel adapted to travel lengthwise 
of said selecting shaft across said record sheet, 
means for transmitting rotational motion from 
said selecting shaft to Said type wheel for pre 
senting the selected type character to printing 
position, means for projecting the type wheel into 
printing position, actuating means operative to 
impart Said unidirectional rotary movement to 
said selecting shaft through a predetermined 
maximum distance, a rotary stop member ro 
tating with said selecting shaft, electrically con 
trolled stop means coacting with Said rotary stop 
member for limiting the movement of said shaft 
to different shorter distances in selecting the 
desired type characters on said type wheel, and 
a series of manually actuated keys operative to 
govern energization of said electrically controlled 
stop means in the manual actuation of said print 
ing mechanism. 

18. In printing mechanism, the combination of 
means for Supporting a record medium upon 
which the printing impression is to be made, a 
carriage guided for traveling motion across the 
face of said record medium, a type wheel mounted 
on said carriage and movable relatively thereto 
into and out of printing position, said type wheel 
comprising a series of type characters spaced 
around its periphery and a gap or non-printing 
area at one point of its periphery, said gap or 
non-printing area normally standing in align 
ment with Said printing position, selecting means 
for rotating said type wheel to present the de 
sired type character to printing position, and 
means responsive to the motion of said type wheel 
into its printing position for advancing said car 
riage laterally in a stepping operation, whereby 
the motion of Said type wheel into its printing 
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been given said wheel results in a spacing opera 
tion wherein the carriage is advanced laterally 
and no printing impression is made. 

19. In printing mechanism, the combination of 
means for supporting a record medium upon 
which the printing impression is to be made, a 
carriage guided for traveling motion across the 
face of said record medium, a type wheel mounted 
on said carriage and movable relatively thereto 
into and out of printing position, means for ro 
tating said type wheel to present the selected 
type character to printing position, printing 
mechanism for imparting a translatory throw to 
said type wheel from its normal position to its 
printing position and then back to its normal 
position, and stepping mechanism operative to 
impart a half-step advancement to Said carriage 
upon the motion of Said type wheel from its nor 
mal position to its printing position, and to im 
part another half-step advancement to said car 
riage upon the motion of said type, wheel from 
its printing position back to its normal position. 

20. In printing mechanism, the combination of 
a platen roll for Supporting a record sheet upon 
which the printing impression is to be made, a 
printing shaft, a selecting shaft and a threaded 
feed shaft all mounted for rotation about fixed 
axes extending Substantially parallel to said 
platen roll, a carriage guided for traveling motion 
across the face of Said platen roll, a type wheel 
mounted on said carriage for type selecting rota 
tion about an axis extending substantially par 
allel to the axes of Said shafts, means responsive 
to rotation of said selecting shaft for rotating 
said type wheel to present the desired type char 
acter to printing position, means responsive to 
rotation of said printing shaft for effecting rela 
tive movement between said type wheel and the 
record sheet for making the printed impression 
on the latter, a traveling nut responsive to rota 
tion of said threaded feed shaft for effecting 
traveling motion of said carriage, and advancing 
means for causing said platen roll to be rotated 
through a predetermined spacing at the end of 
each Series of printing Operations. 

21. In printing mechanism, the combination of 
means for supporting a record medium, a type 
wheel adapted to make printed impressions on 
said record medium, a selecting shaft, a printing 
shaft and a threaded feed shaft all having rotary 
movement on fixed axes, said type wheel having 
type selecting rotation about an axis extending 
substantially parallel to said fixed axes, means 
responsive to rotation of said selecting shaft for 
rotating said type wheel so as to present the de 
sired type character to printing position, means 
responsive to rotation of said printing shaft for 
causing said type wheel to move into printing 
position substantially against said record me 
dium, and means responsive to rotation of the 
thread on said feed shaft for causing relative 
feeding motion to occur between said type wheel 
and record medium. 

22. In printing mechanism, the combination of 
means for supporting a record medium, a type 
wheel mounted for type selecting rotation about 
a Substantially horizontal axis and adapted to 
make printed impressions on said record medium, 
a rotatable selecting shaft mounted on a fixed 
Substantially horizontal axis, means for transmit 
ting rotational motion from said selecting shaft to 
said type wheel for presenting the selected type 
character to printing position, means for auto 
matically projecting the type wheel into printing 

position without selective rotation having first position, and a threaded feed shaft for causing 
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feeding motion of said type wheel lengthwise of 
said selecting shaft. 

23. In printing mechanism, the combination of 
means for Supporting a record receiving medium, 
a type wheel adapted to make printed impres 
sions on said record receiving medium, a selecting 
shaft rotating about a fixed axis, means for trans 
mitting rotational motion from said selecting 
shaft to said type wheel for causing, said type 
wheel to rotate about an axis disposed substan 
tially parallel to the axis of said selecting shaft 
so as to present a selected type character to print 
ing position, means for projecting said type wheel 
relatively to said Selecting shaft. and into print 
ing position, a feed shaft rotating about a fixed 
axis, and means responsive to rotation of said 
feed shaft for causing lateral movement of said 
type wheel in a direction lengthwise of said se 
lecting Shaft. 

24. In printing mechanism, the combination of 
means for Supporting a record receiving medium, 
a selecting shaft mounted for rotation about a 
stationary axis extending across the front of said 
record receiving medium, a carriage adapted to 
travel lengthwise of said shaft, a type wheel trav 
eling with said carriage, means for automatically 
shifting the axis of said type wheel from a non 
printing position to a printing position around 
an axis Spaced from the axis of Said selecting 
shaft, and a gear train including a shifting gear 
remaining coaxial with said type wheel for main 
taining a coupled relation between said selecting 
shaft and said type wheel in each of Said posi 
tions. 

25. In printing mechanism, the combination of 
means for Supporting a record receiving medium, 
a Selecting shaft mounted adjacent said record 
receiving medium, a type wheel mounted for type 
Selecting rotation about an axis approximately 
parallel to the axis of said selecting shaft, said 
type Wheel being adapted to travel lengthwise of 
said Selecting shaft and to make printing in 
pressions on said record receiving medium, means 
for transmitting motion from said selecting shaft 
to said type wheel for presenting the selected 
type character to printing position, means for 
imparting rotary motion to said selecting shaft 
always in the same direction from a predeter 
mined starting position, a stop arm connected 
with said selecting shaft and rotating through 
an arcuate path, and electrically energized stop 
devices at Spaced intervals along said arcuate 
path for controlling the movement of said stop 
8. 

26. In printing mechanism, the combination of 
means for supporting a record receiving medium, 
a selecting shaft mounted for rotation about a 
Stationary axis extending acroSs the front of said 
record receiving medium, a carriage adapted to 
travel lengthwise of Said shaft, a type wheel trav 
eling With said carriage, and mounted on a shifta 
ble axis, means for transmitting rotational mo 
tion from said Selecting shaft to Said type wheel 
for presenting the selected type character to 
printing position, means for imparting transla 
tional shifting motion to the axis of said type 
wheel for projecting said type wheel into print 
ing position relatively to said selecting shaft, 
means operative to impart rotation to Said select 
ing shaft through a predetermined maximum dis 
tance always in the same direction from a pre 
determined starting position, a stop arm con 
nected with said selecting shaft to rotate through 
an arcuate path concurrently with the rotation 
of said selecting shaft, and electrically energized 
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stop devices at spaced intervals along said arcuate 
path for interrupting the movement of said stop 
arm at different desired points in selecting the 
desired type character of said type wheel. 

27. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft, a printing shaft and a threaded feed shaft 
extending across said platen, a carriage adapted 
to travel lengthwise of said shafts, type charac 
ters traveling with said carriage and movable into 
and out of printing position, means responsive 
to the actuation of said selecting shaft for plac 
ing the desired type character in printing posi 
tion, means responsive to actuation of said print 
ing shaft for causing said type character to strike 
said record sheet, a rotatable nut associated with 
Said carriage for engaging over said threaded feed 
shaft, and means responsive to actuation of said 
printing shaft for rotating said nut. 

28. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft, a printing shaft and a threaded feed shaft 
extending across Said platen, a carriage adapted 
to travel lengthwise of said shafts, type char 
acters traveling with said carriage and movable 
into and out of printing position, means re 
Sponsive to the actuation of said selecting shaft 
for placing the desired type character in printing 
position, means responsive to actuation of said 
printing shaft for causing said type character to 
strike said record sheet, a rotatable nut associated 
with said carriage for engaging over said threaded 
feed shaft, means responsive to actuation of said 
printing shaft for rotating said nut, and means 
for rotating said feed shaft to return the carriage 
to starting position after each series of printing 
operations. 

29. In printing mechanism, the combination of 
a platen for supporting a record sheet, a selecting 
shaft and a printing shaft extending across said 
platen, a carriage adapted to travel lengthwise of 
said shafts, type characters traveling with said 
carriage and movable into and Out of printing 
position, means responsive to the actuation of 
said selecting shaft for placing the desired type 
character in printing position, means responsive 
to the actuation of said printing shaft for caus 
ing said type character to strike said record sheet, 
a rotatable nut associated with said carriage, 
means responsive to the actuation of one of the 

... aforesaid shafts for rotating said nut, a threaded 
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feed shaft coacting with said nut, and means for 
rotating said feed shaft to return the carriage to 
starting position after each series of printing 
operations. 

30. In printing mechanism, the combination of 
means for supporting a record medium upon 
which the printing impression is to be made, a 
carriage guided for traveling motion across the 
face of said record medium, a type Wheel mounted 
on said carriage for movement thereWith, select 
ing means for selecting the desired type character 
on said type wheel, printing means causing the 
printed impression to be made between the 
Selected type character and said record medium, 
a threaded feed shaft extending substantially 
parallel to the path of travel of said carriage, a 
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coacting threaded member associated with Said 
carriage and having cooperative engagement with 
said threaded feed shaft, carriage shifting mecha 
nism operative to intermittently rotate said 
threaded member while said threaded feed shaft 
remains non-rotative whereby to cause said car 
riage to shift with a step-by-step motion across 
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the race of said record medium in timed relation 
to the performance of the printing operations by 
said type wheel, and carriage return nechanism 
operative to rotate said threaded feed shaft while 
said threaded Enember remains non-rotative 
whereby to cause said carriage to return to its 
st&rting position after each series of printing 
Operations. 

31, prizatizag mechanism, the combination of 
eans for sporting a record mediurn tipOn 

which the printing impression is to be made, a 
carriage glided for traveling motion across the 
face of said record medium, type characters 
traveling with said carriage and movale into and 
out of printing position, selecting means for se 
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Secting the desired type character for printing, 
printing Eleans for causing the Selected type ch9r 
acter to the Eroved into printing position relatively 
to said Record Enediur, and stepping nechiazis in 
for in parting a step-by-step advancement said 
Carriage, said stepping mechanisin corpiising 
means operative to inpart a fractical-step a de 
V&Eacement to said carriage Ipon the notion of 
the selected type character into printing position, 
3ad operative to complete the full step adva2ce 
net of Said carriage upon the motion of the 
Selected spe character back to normal position. 
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